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@denepanpHas pabodas mporpaMma 1o y4eOHOMY TpeaMeTy «MareMaTukay
(yriyOnéHHbIN ypoBeHb) (peaMeTHas obnacts «MaremaTuka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — ITpOrpaMma 1o MaTeMaTHKe, MaTEMaTHKa) BKIIIOYAET MOSICHUTEILHYIO
3alACKY, COACp)KaHWe OOYyUYEHHWs, TUTAHUPYEMbIC PEe3yJbTaThl OCBOCHUS IPOTPAMMBbI
10 MaTeMaTHKe, TEMAaTHIECKOE TUIAHUPOBAHHE.

[TosicHuTeNnbHAS 3amKUCKa OTpakaeT OOIIME IS U 3a/1a4l U3YYCHHS] MAaTEMATHKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ U3YYEHHUI0 O0y4YarolUMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOIbl K OTOOPY COIEp)KaHUf,
K OINpEACNICHUI0 TUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYE€CKOTO
TUTAHUPOBAHUS.

ConmepkaHne OOyYeHHS pacKpbIBaeT  COJAEpKaTeJIbHBbIE JUHUH, KOTOPHIC
npeIararoTcsl s 005S3aTeIbHOr0 M3YYeHHS B KaKJOM KJIacce Ha YPOBHE CPEIHETO
o01ero o6pa3zoBaHus.

[ImaHupyemMble pe3ynbTaThl OCBOCHHS MPOTPaMMbl MO MaTEMaTHKE BKIIOYAIOT
JMYHOCTHBIC, METAIlPEAMETHBIC PE3yJIbTaThl 32 BECh NEPHOJ OOyYeHHS Ha YPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC JOCTIXKEHHS O0ydJaromierocs
3a KaXbIi TO 00y4eHUS.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo maTeMaTuke yriiyoJEHHOTO YPOBHSI Jisi 0OYYaroIIUXcsl Ha YPOBHE
cpenHero obmiero oOpaszoBaHus paszpadoraHa Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, TPEABIBISIEMbIX K MaTeMaTHYECKOMY
o0pa3oBaHUIO, W TPATUIIMNA POCCHICKOTO o0pa3oBaHus. Peammszaruss mporpaMMbl
[0 MaTeMaTHKE  OOeCICYMBAeT  OBJIQJCHUE  KIFOYEBBIMH  KOMIIETCHIUSMHU,
COCTaBIISIIOIIMMH  OCHOBY JUIsl CaMOpPa3BHUTHS H  HEMPEPHIBHOTO 00pa3oBaHUA,
I[EJIOCTHOCTh OOIIEKYJIbTYPHOT'O, TMYHOCTHOTO U TI03HABATEILHOTO Pa3BUTHUS JINUHOCTH
00 yJaromuxcs.

B nporpamme no MareMaTtuke ydT€HbI UAEU U NOJNOKEeHUsA «KOHIENIMN pa3BUTHs
MareMmaTudeckoro oobpazoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUH
C Ha3BaHHWEM KOHIICIMH MaTEMaTUYE€CKOe 00pa30BaHUE TOJKHO, B YACTHOCTH, PEIIATh
3amady oOecreueHrus HEeOOXOIMMOTro CTpaHEe YHciia O0ydJaroIMXCcs, MaTeMaThdecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA JJIS TMPOAOKEHUS OO0pa3oBaHUS MO Pa3IMYHBIM
HAIPABJIEHUSIM, BKJIIOYas MPENOJABAaHUE MAaTEMATHUKH, MATEMATUYECKUE UCCIICIOBAHNS,
pabotry B cdepe HMHGOPMAIMOHHBIX TEXHOJOTHW M JIPYrUX, a TakkKe oOecTeucHUs
JUISL KQKI0r0 00yJaromerocsi BO3MOXKHOCTH JIOCTHIKEHHSI MaTeMaTHYECKOU TOITOTOBKU
B COOTBETCTBHMH C HEOOXOJIWMBIM €My ypoBHeM. MIMEHHO Ha pEIICHHE ITUX 3a]a4
HalleJieHa MporpaMma o MaTeMaTHKE YriIyOJIEHHOTO YPOBHSI.

B snoxy mudpoBoii Tpanchopmaimu Bcex chep 4UelIOBEUECKOH NIeSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  xoporien
MaTeMaTU4YECKON MOJATOTOBKU. DTO OOYCJIOBJICHO TEM, UYTO B HAIIM JHU PACTET YUCIIO
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CHELMATIBbHOCTEN, CBA3aHHBIX C HEMNOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:
u B chepe SKOHOMHUKU, U B OHM3HECe, M B TEXHOJOIMUECKHX O0OJacTIX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr oOydaromuxcs, s KOTOPBIX
MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM MpeaMeTroM, (yHIaMeHTOM 0Opa3oBaHMS,
CYIIECTBEHHO pacHIMpsieTcs. B HEro BXOIAT HE TOJBKO OOYyJarOIIMEcs, MIIaHUPYIOINE
3aHUMATbCsl TBOPYECKOM U UCCIEAOBATEIbCKOM paboToil B 00JaCTH MaTeMaTHKH,
uHdopMaThk, GU3NKH, IKOHOMUKH U B JIPYrUX 00JIACTAX, HO U T€, KOMY MaTeMaTHKa
HYXHa JIJIsl KCTIONIb30BaHUsl B MPo(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, 4TO €€ MpeIMETOM
SBISIOTCS (DyHIaMEHTalbHbIE CTPYKTYphl HAIler0 MHUpa: MPOCTPAaHCTBEHHbIE (DOPMBI U
KOJINYECTBEHHbIE ~ OTHOUIEHMsI, (YHKIMOHAIbHBIE 3aBUCUMOCTM U  KaTerOpuu
HEOIPEIEIEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEIOCPEACTBEHHOM OIIBITE,
710 JIOCTaTOYHO CJIO’KHBIX, HEOOXOJUMBIX Ul Pa3BUTHS HAYYHBIX M TEXHOJIOTMUYECKUX
uaei. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHUH 3aTPyJIHEHO NOHMMAaHHWE MPUHIUIIOB
YCTPOICTBA M WCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATHE U MHTEPIpPETAIUSI
pa3HOOOpa3HOl  cOLMAnbHOW, OSKOHOMHYECKOH, TMOJUTHYECKOW  HH(OpPMAIINH,
Manod(ppeKTUBHA TOBCEIHEBHAS MpaKTHYECKas NeATeNbHOCTh. Bo MHOrmx cdepax
npodeCCHOHATBHOMN IESTETBHOCTH TPEOYIOTCSI yMEHUS BBIIIOITHATH PACYETHI, COCTABISATh
ITOPUTMBI, MPUMEHATh (OPMYJBL, TPOBOJUTH TE€OMETPUUYECKHE HU3MEPEHHS U
NOCTPOEHUS, YUTaTh, 00padaThIBaTh, UHTEPIPETUPOBATH U MIPEACTABIATh HHPOPMALIUIO
B BUJI€ TaOJIMII, IMarpaMM U rpaukoB, IOHUMATh BEPOSITHOCTHBIN XapakTep clydyaiHbIX
COOBITHUH.

OmHOBpPEMEHHO C paciipeHrneM chep MpuMeHEHUs] MaTEMaTHKH B COBPEMEHHOM
obmiectBe Bc€ OoJsiee BaXKHBIM CTAHOBHUTCS MAaTEMaTHUYECKHA CTHJIb MBIIUICHUS,
TPOSIBISIIOIIMICS B OMPENCIEHHBIX YMCTBEHHBIX HaBBIKaxX. B Tmpoliecce u3ydeHus
MaTeMaTHUKd B apceHal NpUEMOB M METOJIOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCSI MHAYKLIUSA U JEAYyKIHUsA, 0000IIEeHNEe U KOHKPETH3AIUs, aHAINU3 U
CHHTE3, KJacCU(PUKAIUSI U CUCTeMaTu3auus, abcrparupoBanue u aHajorus. OObeKTbI
MaTEeMaTHYeCKUX YMO3aKJIIOUEHUH, MpaBuiIa HX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IMOCTPOCHHM,  CIIOCOOCTBYIOT  BBIpAOOTKE  yYMEHUS
(GopmMynupoBaTh, OOOCHOBBIBATH U JIOKa3bIBaTh CYXACHUSA, TEM CaMbIM (POPMHUPYIOT
JOTMYECKUA CTWIb MBIIUIEHUA. Benymas ponb NpUHAAJICKUT  MaTeMaTHKe
B (pOPMHPOBAHUM AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCIUTAHUM YMEHUU
JICICTBOBAaTh MO 33JaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATH H3BECTHBIE U
KOHCTpyHpOBaTh HOBbIE. B mporecce pemieHus 3amad — OCHOBBI ISl OpraHU3aldd
y4eOHON JNeATeIHbHOCTH Ha YypOKaX MaTeMaTHKd — pa3BUBAIOTCS TBOpYECKas W
MPUKIJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyueHue mareMaTuke Ja€T BO3MOXKHOCTb Pa3BUBATH y OOYUYAOIIUXCS TOUYHYIO,
paIMoHaIbHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh HambOOoJee MOAXOJSIINE
S3bIKOBBIE, CUMBOJIMYECKUE, TpaQUuecKue CpeicTBa JUIsl BBIPAXKEHHUS CYXICHUH U
HaTJISIAHOTO UX MPE/ICTaBICHHUS.
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Heo0xonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
SIBJISIETCSI 0011ee 3HAKOMCTBO C METOJJaMU TIO3HAHUSA JEMCTBUTEIbHOCTH, IIPE/ICTABICHHE
O MpeAMETe M METOJE MAaTEeMaTUKH, €ro OTIMYMSIX OT METOJO0B ECTECTBEHHBIX U
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTAX NPUMEHEHUS MAaTeMaTUKU i1 PpEHICHUS
HAy4YHBIX U MPUKIAAHBIX 337a4. TakuM o0pa3oM, MaTeMaTuieckoe 00pa3oBaHue BHOCUT
CBOM BKJIaJl B pOpMUpOBaHUE OOLIEH KYIbTYphl YEIOBEKA.

N3yueHne MareMaTHKU CIIOCOOCTBYET AICTETHUYECKOMY BOCIHMTAaHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoTbl W U3SIIECTBA MAaTEMATHYECKUX PACCYXKIAECHUH, BOCIPUSATHIO
reoMeTprudecKux (popM, YCBOCHHUIO UJIEU CUMMETPHUH.

[TpuoputeTHbIME 1IETsIMU 00yueHus MmaTemaTuke B 10—11 kimaccax Ha yrimyOiéHHOM
YPOBHE NPOJOJKAKOT OCTABATHCS:

dbopMUpOoBaHUE [EHTPATBHBIX MAaTEMATHUYECKUX MOHATUH (YKCIO0, BEIUYMHA,
reoMerpuueckass (Gurypa, TnepeMeHHas, BEPOSTHOCTb, (PYHKLHUS, MPOU3BOJHASA,
MHTErpai), o0ecrneunBarouX NPeeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMATUYECKOTO
o0pa3zoBaHusl 00yUarOIIUXCS;

MO/IBEICHHE OOYYAIOMMXCA Ha JOCTYIHOM [UJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOUIEro MHUpa, IOHUMAHUIO MaTEMAaTUKN KaK 4YacTH
o01Iel KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0y4aroumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpECca K U3YYCHHUIO MaTEMAaTUKH;

(dopMupoBaHue (YHKIMOHAIBHOM MAaTeMaTH4eCKOW TIpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MAaT€MATHUYECKHE AacleKThl B pPEaJbHBIX JKU3HEHHBIX CHUTYalUSX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEAMETOB, MPOABJICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTeW, (OpMYIUPOBATh KX HA SA3bIKE MATEMaTUKM U  CO3/1aBaTh
MaTeMaTUYeCKHe MOJENH, NPUMEHSTh OCBOCHHBIM MaTeMaTHYEeCKHil — armapar
JUISL pEeLIEHUs] NMPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH M OLIEHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OcHOBHBIMY JIUHHSIMU conepykanus mareMatuku B 10—11 kmaccax yrimyOiaéHHOTO
ypoBHA sBIstOTCA:  «UMcna u BhIUMCIEHUS», «Anredpa» («Anredpanueckue
BBIpQXXEHUS», «YPpaBHEHUS U HEpPaBEHCTBa»), «Hauama maTeMaTH4eCKOro aHaiu3a,
«l'eomerpusi»  («I'eomerpuueckue Qurypsl W UX  CBoWcTBa», «M3mepenue
reOMETPUYECKUX BEIMUUH»), «BepostTHocTh ©  cratuctukay. JlaHHbIE JUHUU
pa3BUBAIOTCS MApaLIETbHO, KaXAasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOW, OJHAKO
HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAaKTe U B3aumoaenctenn. Kpome sroro,
X OOBEAMHSET JOTMYECKash COCTAaBISAIONIAs, TPAJAMIIMOHHO IMPUCYIIAs MATEMATHKE U
NPOHU3BIBAIOIIAS BCE MATEMAaTHMYEeCKHME KypChl U COJEp)KaTeiabHblEe JIMHUU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHuEe «yMEHHE ONEPUPOBATH MOHITHUSIMU:
OIpE/CIICHHE, AaKCHOMa, TEOpeMa, CJIEICTBHE, CBOWCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIbHBIE  (OPMYIHPOBKH, ymenue  ¢GopMynHpoBaTh ~ OOpaTHOE U
IPOTUBOMNOJIOKHOE  YTBEPXKJCHHE, MPUBOAUTH IPUMEPHl U KOHTPIPHUMEPHI,
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UCIIONBb30BaTh METOJ MAaTeMaTU4YeCKOM HHIYKIHH, MPOBOAUTH JOKAa3aTEIbHBIE
pacCcykIeHUs TMpU pEUICHWH 3a7a4, OLEHUBATH JIOTMYECKYID MPABUIBLHOCTH
paccykKJI€HU» OTHOCUTCS KO BCEM YYEOHBIM KypcaM, a (hOpMHUPOBAaHUE JIOTUYECKHUX
YMEHHUI paclpenenserca Mo BCEM TrojaM OOy4YeHHsS Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBIsIETCS 005A3aT€NbHBIM IPEIMETOM
HAa JaHHOM YypoBHe oOpa3oBanus. Hactosmelr mnporpamMMoll 10 MaTeMaTHKe
mpenycMaTpUBaeTCsl M3ydyeHHE ydeOHoro mpeamera «MaremaTuka» B paMKax TpEX
yu4eOHBIX KYpCOB: «Anredpa M Hadaja MaTeMaTU4YecKOro aHaimuza», «['eomerpus»,
«BeposaTtHOCTh M cTathcTUKa». DOPMUPOBAHKUE JIOTUUECKUX YMEHUU OCYIIECTBIISIETCA
Ha TMPOTSKEHUM BCEX JIET OOy4YeHUsi Ha YpOBHE cCpelHero oOIero oopa3oBaHUs,
a DJIEMEHTBHI JIOTMKU BKJIIOYAIOTCA B COJEP’KaHHE BCEX HA3BAHHBIX BBIIIE y4EOHBIX
KYPCOB.

OO0miee KOJIMYECTBO 4YAcOB, HANpPaBICHHBIX Ha HU3y4eHUE MaTeMaTUKU
Ha yriayoaeHHoM ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Heziento), B 11 kinacce —
272 yaca (8 4acoB B HE/ICIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBbTATDBI

1) rpaaaHCKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh T'PAKIAHCKON MMO3ULMHM OOYYaIOIIErocs KakK aKTUBHOIO H
OTBETCTBEHHOT'O0 YJIEHA POCCHMCKOro OOIIECTBa, MPEACTABICHUE O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, IBICHUH, IPOLEAYP IPaKTAHCKOT O
obmiecTBa (BbIOOPHI, OMPOCHl U JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C WX QYHKIUSIMHU U Ha3HAYCHUEM;

2) IATPUOTUYECKOT 0 BOCIIUTAHUS S

c(OpPMUPOBAHHOCTh  POCCUMCKOW TPaKJAHCKOW MIEHTUYHOCTH, YBaXKEHUS
K DOpOLUJIOMY M HACTOSIIIEMY POCCHUKWCKONM MAaTeMaTUKH, LEHHOCTHOE OTHOIICHHE
K JOCTHKEHUAM POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOW MAaTeMaTHYECKOW UIKOJIbI,
UCTOJb30BaHUE HJTUX JOCTIDKEHHH B JPYIMX HayKaX, TEXHOJNOTrHWsX, cdepax
YKOHOMMUKU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSI:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IIOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAYKU U JIESITEIBHOCTBIO YYEHOTO, OCO3HAHME JIMYHOTO
BKJIaJ]a B TOCTPOEHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHUS:

3CTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIOUYAas JCTETHUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHM, PacCyXJACHUN, BOCIPUUMYUBOCTH
K MaTEMaTUYECKUM aCIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) dpuznyecKoro BOCIUTAHNS

c(OpMUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTHMYeCKHe 3HAHUA B HMHTEpecax
3I0pOBOTO M 0€30IacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3I0POBBIO  (340POBOE MHUTAHHE, COATAHCHUPOBAHHBIM pEXUM 3aHATHM M OTAbIXA,
peryisipHas (pusnueckas akTUBHOCTD), (PU3NUECKOE COBEPILIEHCTBOBAHUE IIPU 3aHATHUAX
CIIOPTUBHO-0310POBUTEIILHON 1EATEIIBHOCTHIO;

6) TPY10BOI'0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTHU TPYAOTIOOUS, HHTEPEC K Pa3IUIHBIM
chepam npodeccCHOHANBHON AESATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U €€
MPWIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
peann30BbIBAaTh COOCTBEHHBIC JKM3HEHHBIC IIJIaHBI, TOTOBHOCTb M CIIOCOOHOCTH
K MaTeMaTU4YeCKOMY OOpa30BaHHIO M CaMOOOpPA30BAHUIO HA MPOTSHKESHUH BCEH JKU3HH,
TOTOBHOCTh K aKTHUBHOMY YYaCTHIO B PEIICHUW NMPAKTUYECKHUX 3a/1a4 MaTeMaTH4eCKOU
HaTpaBJIECHHOCTH;
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7) 3K0JIOrM4€CKOro BOCUTAHUSA:

c(OPMUPOBAHHOCTH IKOJOIMUECKON KYJIbTYpPbl, IOHUMAHUE BIUSIHUS COLUAIBHO-
HPKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLUATIBHOM Cpeibl, OCOZHAHHE
JIOOAILHOTO XapakTepa 53KOJIOTMYECKUX Mpo0JieM, OpHUEHTalMsl Ha NPUMEHEHUE
MaT€MaTUYeCKUX 3HAHUM JUIsl pelleHus 3a7ad B O0O0JIACTU OKPYXAIOLIEeW Cpelbl,
IUIAHUPOBAHKE MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IMOCJHEICTBUI JUIsl OKPYXKarollel
Cpensl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHON MPAKTUKH, TOHUMAaHUE MAaTEMAaTUYECKOM HAayKu Kak
cepbl 4eTOBEUECKON 1€ATENbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl PAa3BUTHSA
LUMBUJIM3ALIMM, OBJAJCHUE S3BIKOM MAaTeMaTUKW W MaTeMaTU4YeCKON KyJbTypou
KaK CpeICTBOM TMO3HAaHWS MHpA, TOTOBHOCTb OCYHIECTBISATH MPOEKTHYIO U
MCCIIEIOBATENbCKYIO JEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbpTare n3ydeHus MareMaTUKU Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHUs
y obOyuvaromierocs O0yayT chopmMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIE yueOHBIC
NENUCTBUS, KOMMYHUKATUBHBIC YHUBEpCAIbHbIC Yy4eOHBIC IEHCTBHUSA, PETYISATUBHBIC
YHHUBEpCAJIbHbIE YUeOHBIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA
ba3oBrbie 1oruyeckue 1eMCcTBUA:

BBISBISITh W XapaKTEpPU30BaThb CYIIECTBEHHbIE MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXIy MOHATUAMH, (HOPMYIHUPOBATH OIPEACTCHHUS
NOHATHUN, YCTAHABIMBaThb CYILIECTBEHHBIM MPU3HAK KJIaCCU(PUKALUU, OCHOBAHUSA
11 0000ILIEHUS U CPAaBHEHUS], KPUTEPUH NTPOBOJAUMOI0 aHAIIN3A;

BOCIIPUHUMATbh, (POPMYJIUPOBATH U MIPEOOPA30BbIBAThH CYKICHUS: YTBEPAUTEIbHBIE
Y OTpULIATENIbHbBIE, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJSITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTHUBOPEUUS
B (hakTax, NaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHUSIX, MpeajiaraTb KpUTEpUU Jis
BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JIeN1aTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3aKIOYEHUH 110 AaHAJIOTUH;

IIPOBOJMTH CAaMOCTOATENIBHO JIOKA3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKICHUIM
(mpsiMble U OT MPOTUBHOI'O), BBICTPaMBAaTh APTyMEHTAIMIO, IPUBOAMTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOJIBI;

BbIOMpaTh croco0 peleHus yueOHOM 3ajaud (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHusi, BHIOMpaTh Haubosee MOAXOASAININI ¢ YIETOM CaMOCTOATENbHO BbIJEICHHbBIX
KPUTEPUEB).
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Bba3oBble ucciaenoBare/ibCcKkue AeiiCTBYA .

WCIIOIBb30BaTh BOIMPOCHI KaK MCCJEAOBATEIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], GUKCUPYIONIME MPOTUBOpEUne, MpodiemMy, yCTaHaBIMBAThH
HMCKOMOE€ U JTaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTh CAMOCTOSITEJIbHO CIUTAHHUPOBAHHBIM AKCIEPUMEHT, HCCIIECIOBAHUE
M0 YCTaHOBJIECHUIO OCOOCHHOCTEH MaTeMaTUueCKoro OObEeKTa, SBJICHHS, MPOIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMHU, SBICHUSIMU, ITPOILIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUpPOBaTh OOOOIIEHHS ¢ BBIBOJABI MO pe3yJjbTaram
MPOBEEHHOTO HAOJIOJCHUS, UCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJMYYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 00OOIIIECHMI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOIEcca, a TaKKE BbIIBUIATh
MPEATIONIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH HHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BOIIPOC
U JUIs PEILICHUS 3a]1a4u;

BbIOMpaTh WHOOPMAIMI0 W3 HUCTOYHUKOB PA3JIMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTHU3UPOBATh M HHTEPIPETHPOBATH MH(POPMAIIUIO PA3IMYHBIX BHJIOB U (HopM
MIpEACTaBIICHNUS;

CTPYKTYypUpOBaTh HWH(OpMalLIMIO, MPEACTaBISITH €€ B pa3IuuHbIX (popmax,
WJUTIOCTPUPOBATH TpaduyecKy;

OLICHUBATh HAJEKHOCTh MHGOPMAIIUM MO CAMOCTOSITETHLHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC JCHCTBUS

BOCIIpMHUMATbL H (bOpMy.]'H/IpOBaTB CYXKIACHHUA B COOTBCTCTBHM C YCIOBUAMHU
Hn OCJsIMHU O6H_ICHI/I$[, sSICHO, TOYHO, I'PAMOTHO BbIPpA’KATh CBOIO TOYKY 3PCHUS B YCTHBIX U
IMHUCbMCHHBIX TCKCTAX, AaBaTbhb IMOJACHCHUSA 110 XOAY PCIICHUA 3aJa4ld, KOMMCHTHPOBATh
IIOJIYYEHHBIN PE3yNbTAaT;

B XOJIe OOCYXJEHMsS 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
Hp06HeMI)I, pemaeMoﬁ 3aaa4, BBICKA3bIBATh HWJICHU, HALCIICHHLIC HA IMOHUCK PCHICHUA,
COIIOCTABJITb CBOM CYXICHHA C CYXICHHWAMHU [PYIuX VY4YaCTHHKOB JHaJIora,
OOHapy)KMBaTh pa3inyuve M CXOJCTBO MO3UIINI, B KOPPEKTHOU dopme GopMyanpoBaTh
PasHOorIIaCuA, CBOU BO3PAKCHUA,

NpCACTABJATh PE3YJIbTAaThl PEIICHUS 3aAddd, OKCIICPHUMCHTA, HMCCICOOBAHUA,
IIPOCKTA, CaMOCTOATCIIBHO BBI6I/IpaTB (1)OpMaT BBICTYIIJICHUA C y‘-IéTOM 3aga4
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHBIC YHHMBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUSA
Camoopranmzanmsi:

COCTaBIIATH IUIaH, AJITOPUTM PELICHHUS 3a]1a4H, BHIOUPATH CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUY.



denepanbHas padbodas nporpamMma | Matematuka. 10—11 kimaccel (yriy0aEéHHBINA ypOBEHB)

CaMOKOHTPOJIBb:

BJIaJCTh HaBBIKAMHU ITO3HABATEJIbHOW pedIICKCHH KaK OCO3HAHHUS COBEPIIaeMBIX
JNEUCTBUI M MBICIUTEIBHBIX TMPOIECCOB, WX Pe3yJIbTaTOB, BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIECCA M pe3ysibTaTa PEIICHUS MaTeMaTHYECKOU
3a7a4M;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpU PEHICHUM 3aJa4H,
BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBLCTB, JAHHBIX,
HaWJICHHBIX OIMNOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTKEHUS WM HEJOCTHIKEHUS Pe3yIbTaTOB JIEATeIbHOCTH, HAXOAUTh ONMINOKY, 1aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHas AeATEeJIbHOCTD.

MMOHMMATD U MCTIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUIYaTIbHON paOOTHI
OpU pelIeHUH Y4eOHbIX 3ajad, NPUHHUMATh 1€Jb COBMECTHOM JESITEIbHOCTH,
IUIAaHUPOBATh OPraHMU3allMI0 COBMECTHOM pPaloThl, pacHpenessaTb BHJIbI padoT,
JIOTOBApUBAThCS, OOCYXKJAaTh IpOLECC U pe3yiapTaT padoTel, 00001aTh MHEHHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBaThb B TPYyNNOBBIX (opmax paboTsl (0OCYXKAEHHUS, OOMEH MHEHHUH,
«MO3TOBBIE ITYPMbI» U HHBIE), BHITIOJIHATH CBOIO YacTh paOdOThI U KOOPAHUHUPOBATH CBOU
JEUCTBUSA C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOEr0 BKJIaJa B OOUIUI
OPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBHUS.

IIpeaMeTHble pe3yabTaThl OCBOCHUS (enmepanpHON pabodelt mporpaMMbl

M0 MaTeMaTHUKE MPEACTABIICHBI MO rojaM OOY4YeHHS B paMKaX OTIEIbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOIIMX Pa3iesiaX HACTOSALIEH IPOrPaMMBI.

10
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®EJEPAJIBHAS PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUSI»

HOACHUTEJIBHASA 3AITUCKA

I'eomerpust siBisieTcs: OAHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro OOILEro
o0pa3oBaHus, TaK KaKk 00eCcreyuBaeT BO3MOKHOCTb U3YUEHHsI TUCHUIUIMH €CTECTBEHHO -
HAay4YHOH HANpPaBJIEHHOCTH U NPEIMETOB I'yMaHUTAapHOro HuKIa. [IoCKoIbKY JIornueckoe
MBIIJIEHUE, (QOopMUpYEMOE TMpU M3YyYEHUH OOYyYaroUUMHUCA TOHSITHUHHBIX OCHOB
F€OMETPUM, TIPU JOKA3aTEIbCTBE TEOPEM M TMOCTPOEHUU ULEMOYKH JIOTHYECKUX
YTBEPKIACHUM IIPU PELICHUU T€OMETPUUECKUX 33/1a4, YMEHUE BbIIBUTATh U ONPOBEPraTh
TUITOTE3bl HEOCPEACTBEHHO HCIIOJIB3YIOTCS IPU PELLIEHNH 33/1a4 €CTECTBEHHO-HAYYHOI'O
IIMKJIA, B YACTHOCTU (DU3UYECKUX 3a/1a4.

Llenp ocBoeHus MporpaMMbl yueOHOro Kypca «l'eomMeTpusi» Ha yriIyOJIEHHOM
YPOBHE — pa3BUTHE UHAMBHUAYAIbHBIX CIOCOOHOCTEM OOYyYaromMXCsi NPU HU3Y4YEHUU
TeOMETpPUH, KaK COCTaBJISIONICH MpeaMeTHON obnactu «Marematruka U HHGOPMATHKA)
yepe3 obecrieyeHne BO3MOKHOCTH MPUOOPETEHUS U HCIOIb30BAaHMS Oosee TIyOOKUX
rEeOMETPUYECKUX 3HAHUN U JIEHCTBUM, CHELU(PUUHBIX T€OMETPUU, U HEOOXOIUMBIX
JUI YCHEIIHOTo MpOo(eCCHOHAIBHOIO0 O0pa30BaHUsl, CBA3AHHOIO C MCIIOJIb30BaHUEM
MaTEeMaTHKH.

[IpuopuTeTHBIMM 3aJayaMu  Kypca Te€OMETpUM Ha yriyOJEHHOM YpOBHE,
pacIIUPSIOMUMY M YCHIIMBAIOIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paclIMpeHue MpEeACTABICHUS O T€OMETPUM KAaK YacTH MHUPOBOM KyJIbTYpbl H
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPY)KAIOIIIMM MUPOM;

(dbopMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX PUTypax KaK O BaXKHEUILINX
MAaTeMaTHYECKUX MOJENAX, IMO3BOJIONIMX OINUCHIBATh W M3Yy4aTb pa3HbIC SIBICHHS
OKpYKaroLIero Mupa, 3HaHUE MOHATHMHOrO ammapara mo paszaeny «Crepeomerpus»
y4e0HOT 0 Kypca r€OMETpHH;

(GopMUpOBaHUE YMEHHs BIaJE€Th OCHOBHBIMU MOHSATUSMU O MPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMU CBOMICTBaMH, 3HaHUE TeopeM, (GOpMyl MU yMEHHUE
UX NPUMEHATh, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOAWUTh HECTAaHAAPTHBIE CIOCOOBI
pelieHus 3aaadg;

(opMUpOBaHUE YMEHUS PACIIO3HABATHh HA YEPTEKAX, MOJIEISIX U B PEAIbHOM MHPE
MHOT'OTPaHHUKY U TE€JIa BpalEHUsl, KOHCTPYUPOBATh T€OMETPUYECKUE MOJIENH;

(opMUpOBaHUE TOHUMAHUS BO3MOXHOCTHM AaKCMOMAaTUYECKOTO0 MOCTPOEHUs
MaTeMaTUYeCKUX  Teopuil, (GOopMUpOBaHME TOHHMMAHUS POJIM  AKCHOMATHKHU
IIPU IIPOBEICHUU PACCYKICHUM;

(dopMupoBaHUE YMEHHs BIAJETh METOJAAMH JIOKA3aTENbCTB M  AJTOPUTMOB
pELIECHHs], YMEHUS UX NPHUMEHATh, POBOJAUTH JOKA3aTEIbHBIE PACCYXKIEHUS B XOJ€
pELICHHs] CTEPEOMETPUYECKHX 3aJad M 33Jad C IPAKTUYECKUM COJEpKaHHUEM,
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dbopMupoBaHue MPEACTaBICHUS O HEOOXOIUMOCTH JOKA3aTeJIbCTB MPU 00OCHOBAHUU
MaTE€MaTUYeCKUX YTBEPKJICHUA M POJM AKCUOMATUKHA B IIPOBENECHHM JIETYKTUBHBIX
PacCyXJICHUU;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOyyaroumxcsi, IMO3HAaBATEIbHOM  aKTUBHOCTH,  HMCCIEIOBAaTENbCKUX  yYMEHUH,
KPUTUYHOCTH MBILUICHHSI, HHTEPECA K U3YYEHHUIO T€OMETPHH;

(opMupoBaHue PYHKIMOHAILHON I'PaMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUYECKUX TMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEMN
B pEANbHBIX JKU3HEHHBIX CUTYyalMsX M TMpPU U3YYCHUH JPYIHMX y4eOHBIX
IIPEIMETOB, IPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOAEIIMPOBAHUS pEaIbHbIX
CUTyallUld, HWCCJIEIOBAaHUS IOCTPOEHHBIX MOJENIEH, WHTEPHpPETaluy IOJIY4EHHBIX
pE3yIBTATOB.

OCHOBHBIMHM ~ COZiepKaTeIbHBIMM ~ JIMHUSIMU ~ y4eOHOro Kkypca «l'eomeTrpusi»
B 10-11 «xnaccax sBisirorcs: «lIpgmble ©  IUIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanHukn», «Tena BpameHus», «BEeKTOpbl U KOOPAWHATBHI B IPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
HNOHATHUSAMM», PEJIEBAHTHBIX T€OMETPUHM Ha YriIyOs€HHOM ypoBHe oOyuyeHus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJEp)KaTeIbHbIM JIMHUSAM Y4e€0HOro Kypca, a
(dbopMUpOBaHUE JTOTUYECKUX YMEHHUI pacrpeienseTcs He TOJbKO MO COJEpKaTeIbHbIM
JUHMUSIM, HO U 1o rogam oOyueHus. Copep:kaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
NpEeIMETHBIM  pe3yibTaTaM  ocBoeHus  DeaepanbHOil  paboyeil  mporpammel,
pacnpenenéHHbIM MO ToJaM OOy4Y€HHUs, CTPYKTYpPUPOBAHO TakKUM OOpa3oM, YTOObI
KO BCEM OCHOBHBIM, MPUHIIUIIMAILHBIM BONpoOcaM OOydJaromuecss oOpalaiuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUECKUMU TTOHSITHUSIMU
U HaBbIKAMHM TIOCJEIOBATEIbHO U TMOCTYMATEIbHO, C COOJIOJEHHEM MpHUHIUIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYaTh B OOIIYIO CHCTEMY I€OMETPHYECKHX
NpE/ICTaBIICHUI O0y4aroluxcsi, pacmupsis U yrayonss e€, o0pazys MpouYHbIe
MHOYECTBEHHBIE CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MTO3BOJISET:

co3nath ycnoBus A quddepeHnnanuy o0ydeHusl, TOCTPOSHUSI MHANBHUIYaTIbHBIX
o0pa3oBaTelbHBIX MPOrpaMM, OOECHEUuTh YrIyONEHHOE U3YUYEHHE TE€OMETPUU
KaK COCTaBJIAIOIIEN yueOHOro npeamera «MaTtemarukay;

HOJArOTOBUTh OOYYAIOUIUXCA K MPOJODKEHHUIO M3YYEHHUS MATEeMaTHKU C Y4ETOM
BbIOOpa Oynymied mnpodeccuun, oOecreynBas MPEEMCTBEHHOCTh MEXAY OOIIUM
1 IpohecCuoHaNbHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpusi» Ha yriayOJI€HHOM YPOBHE OTBOAUTCS
204 yaca: B 10 kmacce — 102 yaca (3 yaca B Hememto), B 11 kmacce — 102 yaca
(3 yaca B HezIeIIO).
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COJEPXXAHUE OBYYEHUA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsiMasi, INUIOCKOCTh, MPOCTPAHCTBO.
[TonsTre 06 akcHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anMmHoe pacnonokeHue TOpsAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIUECH,
NapajuleJbHbIE U CKpeluBaronmecs npsmele. [[pu3Haku CKpelnBarOIUXCA MPSIMBIX.
[lapamienbHOCTh TPSIMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MApAJJIEIbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MAPAJUICIBHOCTb TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPAMON U INIOCKOCTH.
[lapannenbHOoe M LEHTpabHOE MNPOEKTHpOBaHHUE, H3o0paxkeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapauielbHOr0 MpoeKkTupoBaHusd. W3zoOpaxenue ¢uryp B mapaienbHOR
IIPOCKLMH. YTJIbl C COHAIIPABJICHHBIMM CTOPOHAMH, YIrOJ MEXKIY NPSIMbIMU
B mpocTtpaHcTBe. [lapauielbHOCTh MIIOCKOCTEN: MapaJUieNIbHbIE IUIOCKOCTH, CBOMCTBA
napauielbHbIX IUIOcKocTel. [Ipocreiinye npocTpaHCTBEHHBIE (PUTYpBI HA IIOCKOCTH:
TETpa’aAp, NapajuiesIeUIE], IOCTPOCHUE CEYEHUN.

[leprieHIUKYJIAPHOCTh MPSAMOUW M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IPAMBIC
B IIPOCTPAHCTBE, NPIMBIE NapAJICIbHbIC U NEPIEHAUKYIIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHANKYJIIPHOCTU TMPSMOW M TUIOCKOCTH, TEOPEMA O MPSMOU MEPIIEHANKYISIPHOU
IJIOCKOCTU. OpTOroHanbHOE NPOEKTUpOBaHWE. llepneHauKyimssp W HAKIOHHBIE:
pPacCTOSTHAE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 0 IJIOCKOCTH, MPOEKIIUS
burypsl Ha IIJIOCKOCTb. [lepnen MKy pHOCTD TIJIOCKOCTEH: IIPU3HAK
NIEPIEHANKYJIIPHOCTHU IBYX IUIOCKOCTEN. Teopema 0 TpEX NeprneHIuKysIpax.

VYTIiabl B IPOCTPAHCTBE: YIOJl MEXAY NPSMOU U INIOCKOCTBIO, ABYTPAaHHBIM yrodi,
JIMHENHBIA yroyl AByrpaHHoOro yrijia. TpéxrpaHHblii 1 MHOrorpaHsble yrisl. CBolcTBa
IUIOCKMX YTJIOB MHOrOrpaHHoro yrija. CBoHCTBa IUIOCKMX W JABYIPAHHBIX YIJIOB
TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO yria.

MHoOrorpaHHuKu

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrosnpHas npusma,
npsiMas W HaKJOHHAsT TPU3MbI, OOKOBas U TMOJHAs MOBEPXHOCTh IPU3MBI.
[Napannenenunen, NpsIMOYTOJIbHBIN MTapaUIEIEIUIIE] U €ro CBOMCTBA. Kparyaiiime nytu
Ha T[IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Tudaropa. [Mupamuna: n-yroiapHas nupamuja, MpaBUibHAS U YCEUEHHAS] MUPAMUJIBI.
CpoiictBa péOep u OOKOBBIX TpaHell mpaBuUiIbHOM mnuUpamunbl. [IpaBuibHBIC
MHOIOI'PDAHHUKHU: TPAaBUJIbHAS NpU3Ma MW NpaBWIbHAs MNHUPAMUIA, IPABUIbHAA
TpeyrojbHas NMUpaMuaa U NpaBWIbHBIN TeTpadip, kyO. IIpeacTaBienue o mpaBUIbHBIX
MHOTOIPAaHHUKAX: OKTa3Ap, NOJCKa3Ip U UKOCAIP.

Brruncnenue 371eMEHTOB MHOTOTPAHHMKOB: pEOpa, auaroHaid, yriel. [lmomans
OOKOBOI MMOBEPXHOCTU U TMOJHOW MOBEPXHOCTHU MPSMOUN MPU3MBI, TUIOIIA/Ib OCHOBAHUH,

39



denepanbHas padbodas nporpamMma | Matematuka. 10—11 kimaccel (yriy0aEéHHBINA ypOBEHB)

TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsMO Tpu3Mbl. [lnomans 60KoBOW MOBEPXHOCTH U
IIOBEPXHOCTH MPABWJIBHOM NUPAMUBI, TEOPEMA O ILIOMIAAN yCeU EHHOM MMPAMHU/IBI.

CummeTrpust B~ OPOCTPAHCTBE.  DJIEMEHThl  CUMMETPUM  MPAaBHIIbHBIX
MHOTOrpaHHukoB. CuMMeTpusi B  NpaBWIBHOM  MHOTOIPAHHHUKE: CHUMMETPHS
napajjieNienunena, CUMMETPUS MPaBWIbHBIX MPU3M, CHMMETpUS IPaBUJIbHOU
NUpaMUIbL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTUA: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIECHHBIE W IIPOTHUBOIIOJOKHO HAIPABJICHHbBIC
BEKTOpbL. PaBEHCTBO BEKTOPOB. JIEHMCTBHUS C BEKTOPAMHU: CIIOKEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE BeKTOpa Ha uucio. CBOWCTBa
CJIOkEHUS BEKTOPOB. CBOMCTBAa yMHOKEHUS BEKTOpa HA 4uCIo. [loHsATHE KOMILTaHApHBIE
BeKTOphl. [lpu3Hak koMmruiaHapHocTH TpEX BeKkTOpoB. lIpaBuio mnapamnenenunena.
Teopema 0 pa3in0KEeHUH BEKTOpA IO TPEM HEKOMILIAHAPHBIM BeKTOpaMm. [ IpsiMoyrosnbHas
cucTeMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBS3b  MEXIY
KOOpJAMHATAMH BEKTOpAa M KOOpJAWHATAMM TOYEK. YTOJ MEXIy BeKTopamu. CKasipHOE
MPOU3BEJICHUE BEKTOPOB.

11 KVIACC

Tesa Bpamenust

[TonsiTHS: UAMHAPUYECKAS TOBEPXHOCTh, KOHMYECKAsi TOBEPXHOCTh, chepruyeckas
MOBEPXHOCTh, OOpa3zywlue TMoBepxHocTe. Tenma BpalieHus: UWIMHIAP, KOHYC,
yceu€HHBIN KOHYyC, cdepa, map. BzaumHoe pacnonoxenue cdepbl U TIIOCKOCTH,
KacareabHas IIIOCKOCTH K cepe. M3o00pakeHue Ten BpallleHust Ha 10ckocTu. Pa3BépTka
MUIMHAPA U KoHyca. CummeTpust cepsl U 1mapa.

O6béM. OcHOBHBIE CBOCTBA 00bEMOB Tell. Teopema 06 00BEME MPAMOYTOIBLHOTO
napajienenunena U ciaeacTBus u3 He€. OObEM NpSIMONW M HAKJIOHHOW MPHU3MBIL,
WIMHIPA, TUPaMUIbl U KoHyca. OOBEM I1apa U mapoBOro CerMeHTa.

KoMOuHanuu Ten BpailileHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BucanHas B HWJIAHIID,
ornucaHHas okoJo uinHapa. [lepeceuenue cdepsl 1 mapa ¢ miockoctbio. Kacanue mapa
U cdepbl MWIOCKOCThIO. [IoHATHE MHOTrOrpaHHHMKA, OMHUCAHHOTO OKOJO chephl, chepsl,
BIIMCAaHHON B MHOTOI'PAaHHUK WM TEJIO0 BPAIICHUS.

[Inomaas NOBEpXHOCTH LIWIMHIPA, KOHYCA, IIIommanb chepsl u e€ yacteil. [lonodue
B npocTpaHcTBe. OTHOIIEHHE 00BEMOB, TUIOMIAJEH MOBEPXHOCTEU MOJOOHBIX (UTyp.
[IpeoOpazoBanue  momoOusi, romoTeTus. PemieHue 3aga4y  HA  IUJIOCKOCTH
C MCMOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceyeHU MHOTOTPAHHUKOB M TEJI BPAICHUS: CEUECHHS UUIUHIpa
(mapamiensHO U MEPIEHIUKYISIPHO OCH), CEYSHUS KOHYyca (TTapayljieIbHOe OCHOBAHUIO U
IPOXOJIAIIEE YEPE3 BEPIIMHY), CEYEHHUs [Iapa, METOAbl IMOCTPOEHUSI CEYEHUM: METOL
CJIENOB, METOJT BHYTPEHHETO IMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN ITIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOYKEHHE
BEKTOpPOB. CBOMCTBAa BEKTOPHOIO YMHOX€HUs. IIpsAMOyrosibHas cucreMa KOOpAHWHAT
B poctpaHcTBe. KoopanHatel BekTopa. Paznoxenue Bekropa no 6asucy. Koopaunartao-
BEKTOPHBIN METO/ IIPH PEIICHUU T€OMETPUUECKUX 3a1a4.

J{BUKeHHUS B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTBa. Otodbpakenus. J[BuxkeHus u paBeHCTBO ¢Guryp. Oomue
CBOWMCTBA [JBWKCHUM. BuHAbl JIBWKEHUN: MapajuIeNIbHBIA IIEPEHOC, LEHTpajIbHAas
CUMMETpPHS, 3€pKajbHas CHUMMETpPHUS, MOBOPOT BOKpYyr mnpsimou. [IpeoOpazoBanus
noao6us. [Ipsamas u chepa Ditnepa.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca o0ydaronuiicss HAy4YuTCs:

CBOOOIHO OMEpPUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPHUHM TIPH PEIICHUN
3a7a4 ¥ MPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUN;

MPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEJICTBUS U3 HHUX MpPU PEIICHUU
r€OMETPUUECKUX 3a/1aY;

KJIacCCU(UIIUPOBATh B3aMMHOE PACIIOJIOKEHHE TPSMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO OMEPUPOBATh MOHATUSIMU, CBSI3aHHBIMM C YIJIaMH B MPOCTPAHCTBE:
MEK]ly IPSIMBIMU B MIPOCTPAHCTBE, MEK1y MPSIMOM U TIIIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHJIbl MHOTOTPAHHUKOB (TIpU3Ma, MUPAMUA,
MPSIMOYTOJILHBIN Mapasuiesienume, Kyo);

KJ1acCu(PUIIMPOBaTh MHOTOT'PAHHUKHU, BEIOMPAsi OCHOBAHUS JIJIsl KJIaCCU(PUKAITUY;

CBOOOIHO OMEPUPOBATH MOHSTHSIMU, CBSI3aHHBIMH C CEYEHHEM MHOTOIPAHHUKOB
MJI0CKOCTBIO;

BBITIOJTHSTH MapaJuIeIbHOE, IIEHTPAILHOE U OPTOTrOHAILHOE MPOSKTUPOBAHUE (DUTYD
Ha TUIOCKOCTh, BBIMOJHATh U300paKeHUs PUTYpP HA MJIOCKOCTH;

CTPOUTHh CEUEHHS MHOTOIPAHHUKOB pA3IMUYHBIMM  METOJAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJl CBEPXY,
cOOKy, CHU3Y;

BBIUMCIISATh IUIOMIAM TOBEPXHOCTEH MHOTOIpaHHUKOB (MpU3Ma, MNUPaMHJIA),
TEOMETPUYECKUX TN C MpUMEHEHUEM (HOPMYIT;

CBOOOZHO OMEpUpPOBATh MOHATHSIMHU: CUMMETPHUS B MPOCTPAHCTBE, IEHTP, OCh
U TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOAHO  OMEpUpPOBaTH  TOHITHSIMHU, COOTBETCTBYIOIIMMH  BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHSITH JEHCTBUS HaJl BEKTOPaMU;

pemarh 3a7a4u Ha JO0Ka3aTeIhCTBO MAaTEMAaTUUYECKUX OTHOIICHUM W HAXOXKICHUE
r€OMETPUUECKUX  BEJIIMYMH, MPUMEHSAS HU3BECTHBIE METOJAbl MpPU  PEUICHUU
MaTeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH;
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OPUMEHATh  INPOCTEHININE  INPOTrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHNH CTEPEOMETPUUYECKUX 3a1aY;

W3BJICKATb, peoOpa3oBbIBaTh 17§ WHTEPIPETUPOBATH uH(popmaruio
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha 4YEpTeKax M
PUCYHKAX;

IPUMEHSTh IOJYYEHHbIE 3HAHWS HA IPAKTUKE: CPAaBHUBATH M AHAJIU3UPOBATH
peaIbHBIE CUTYaAllUH, IPUMEHATh U3YyYEHHBIC IOHATHSA B IPOLECCE IMOMCKA PELICHUS
MaTeMaTu4yecku c(hopMyIMpPOBaHHON MPoOJIeMbl, MOJEIUPOBAThH peajbHbIe CUTYaI[UU Ha
A3BIKE TEOMETPUH, HCCIEAOBaTh TIOCTPOECHHBIE MOJAENM C  HUCIOJIB30BAHUEM
reOMETPUYECKUX MOHITHI U TEOpeM, armnapara aireopsl, pelaTh NpaKTHYecKue 3a/1a4Hu,
CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKNX BEJINYNH;

UMETh IPEICTABICHUS 00 OCHOBHBIX 3TallaX pa3BUTHUS F€OMETPUM KaK COCTAaBHOU
yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kiaacca o0ydaronuiics HAy4YuTCs:

CBOOOHO OTIEPUPOBATH OHATHIMH, CBI3aHHBIMU C IIJIMHIPUIECKON, KOHUIECKOM
U chepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHUS;

OTIEpUPOBATH MOHATUSMHU, CBSI3aHHBIMU C T€JIAMU BpAIICHUS: [IMIIMHIPOM, KOHYCOM,
cdepoil u mapom;

pacrno3HaBaTh Tejla BpalleHus (IMWIMHAP, KOHYC, cepa U miap) v OOBICHATH
CIIOCOOBI TTOJTYUEHUS TEJ BPAICHUS;

KJIaccu(puIMpoBaTh B3aMMHOE PAcIiookeHne chepbl U TIOCKOCTH;

BBIUKCIISATh BEJMYHHBI JIEMEHTOB MHOTOTPAHHUKOB W TeJl BpallleHHs, 00bEMBI U
IJIONIAI TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BpAICHUS, TCOMETPUUYECKUX Tell
C MpUMEHeHHeM (HOopMYII;

CBOOOIHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C KOMOWHAITMSAMHU TEJT BPAIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIN B Cepy M OMUCAHHBIN OKOJIO Chephl,
cdepa, BIMCAHHAS] B MHOTOT'PAHHUK WM TEJIO BpallleHUS;

BBIUKCIISATh COOTHOIICHUS MEXKIY TUIONIAIIMH TOBEPXHOCTEH U oO0BEMaMu
ITOJIOOHBIX TEJT;

U300paxaTh H3ydyaeMble (QUTYpbI, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKHU
U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIeHUS;

U3BJICKATh, UHTEPIIPETUPOBATH 51 npeoOpa3oBbIBATH uH(pOpMaIHIO
O MPOCTPAHCTBEHHBIX IE€OMETPUYECKHX (PUTypax, MPEACTaBICHHYIO Ha YEpTEeXKaAX U
PUCYHKAX;

CBOOOHO OMEPUPOBATH MTOHATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JIEKapTOBOW CUCTEME KOOPANHAT;

pemarb TeOMETPUYECKHE 3a/laud Ha BBIYUCICHHE YIJIOB MEXAY NPSIMBIMU U
IJIOCKOCTSIMHM, BBIYMCIIEHUE PACCTOSIHUA OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHUU;
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CBOOOZHO ONEPUPOBATH MOHSATUIMH, CBA3AHHBIMU C JIBH)KEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUM;

BBITIOJIHSITh U300paKEHHUS] MHOTOTPAHHUKOM W TEJI BPAILCHUS TMPHU MapajieIbHOM
NepeHoce, MEHTPAIbHOW CUMMETPHUHU, 3€pKAIbHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT
psSIMOM, TpeoOpa3oBaHus MOJ00US;

CTPOUTHh CEUEHHMS MHOTOIPAHHUKOB U TeJl BpallleHUs: CEYEHUs UWIMHJpa
(mapayiensHO U MEPIEHIUKYIISIPHO OCH), CEYEHHUs KOHyca (MapaieIbHOe OCHOBAHUIO U
MPOXOASIIEE YEPE3 BEPIINHY), CCUCHUS 11apa;

UCIIOJIb30BaTh METOAbl OCTPOEHUS CEUEHUMN: METOJI CIIEJIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYILIEeH MIOCKOCTH;

NIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

OPUMEHSATh T€OMETpUYECKUEe (PaKThl Uil pEUICHUS CTEPEOMETPUUYECKHX 3ajad,
MPEANOJIATAIOINX HECKOIBKO INAroB PEIIEHUs, €CIIM YCJIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOM M HESABHOU (opMme;

pemaTh 3a7a4d Ha JOKa3aTeJIbCTBO MAaTEMAaTUUECKUX OTHOIICHUM UM HAXOXKICHUE
TEOMETPUYECKUX BEJIMYUH;

MIPUMEHSTH TPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMM YHUKAIITUOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay;

IPUMEHSTh MOJYyYEHHbIC 3HAHUS Ha IPAKTUKE: CPAaBHUBATh, AHAJIU3HPOBATH U
OLICHMBATh PEAJIbHbIC CUTYAllUH, IPUMEHATh U3YUEHHBIE MOHSATHS, TEOPEMBI, CBOMCTBA
B TIpollecce TIOMCKAa pEIICHHs MaTeMaTH4YecKh CHOpPMYIUPOBAHHOW MPOOJIEMBI,
MOJICIUPOBATh PeabHbIE CUTYallUM Ha SI3bIKE M€OMETPHUH, HCCIIENO0BATh MOCTPOCHHBIE
MOJIEJIM C WCIOJB30BAaHUEM T€OMETPUUYECKUX TMOHATHN M TEOpeM, almapara ajareOphl,
pemaTh MpakTUYECKUE 3a7a4M, CBI3aHHbIE C HaX0XKJICHUEM IeOMETPUYECKUX BEJIMYHH,

UMETh TPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUS I€OMETPUU KaK COCTaBHOM
yacTu (yHaMEHTa Pa3BUTHS TEXHOJIOTHMA.
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10 KJIACC
HasBanue KommaectBo OcCHOBHBIC BU/IBI IEATEITLHOCTH
OcHOBHOE coaepKaHue
paznena (TeMbl) Kypca 4acoB yUaIuxcst
BBenenue B crepeoMeTpuIo 23 OCHOBHBIE TPOCTPAHCTBEHHbIE OnpenensaTh MIOCKOCTh Kak Gurypy,

burypsl.
[ToHATHS CTEpPEOMETPUU: TOUKA,

npsiMasi, MI0CKOCTh, MPOCTPAHCTRO.
OcHOBHBIE ITpaBUiIa U300paKEHUs

Ha PUCYHKE IIOCKOCTH, MapalIeIbHbBIX
PSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[TonsTHS: Mepecekaronmecs MIOCKOCTH,
nepeceKarolyecs npsaMas 1 mioCcKOCTh;
MOJYIIPOCTPAHCTBO.

MHororpaHHUKH, H300pakeHNe
IPOCTEUIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMUX 00OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICAICTBUSI U3 HUX.

CriocoObI 3a1aHus TPSIMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE.
O603HaueHHsI IPSAMBIX U TJIOCKOCTEH.
Ceuenus. U3o0paxenue ceueHuit

B KOTOPOU BBITIOJIHSETCS IJIAHUMETPUS.
Jlematp mpoCTENIINE JJOTUYECKUE
BBIBOJIbI M3 aKCHOMATHUKH IIJIOCKOCTH.
[IpuBOAUTE MPUMEPHI PEaATbHBIX
00BEKTOB, UACATH3AINEN KOTOPHIX
SIBJISTFOTCS aKCHOMBI TEOMETPUU.
N3y4darh, IpUMEHSATHh IPUHIUATIBI
MOCTPOCHUS CEUYCHUU.

Hcnonb30Barh 111 TOCTPOCHUS
CEUYCHUM METOJI CJICJIOB, METO/I
BHYTPEHHET0 TPOCKTUPOBAHUSI, METO/T
MepEeHOCa CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpuyeckue 3a1a4un:
Ha OIPEJCIICHUE BUJIA CEUCHUS U
HaXO0XKJICHUE €ro IJIOIIa IH.
AKTyau3upoBaTh (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJINTH AHAJIOTUH.

Hcnonbs30BarTh Npu peuIeHUH 3a1a4
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MUpaMUJIbl, Ky0a U IPU3MbI, KOTOPBIE
POXOIAT yepe3 ux peéopa.
N300paxenune nepeceueHus
MTOJIYYEHHBIX IJIOCKOCTEM.
PackpammBaHre NOCTPOEHHBIX CEYCHUN
pa3HBIMHU 1IBETAMH.

Merop cnenoB sl MOCTPOCHUS
ceyeHuil. CBOMCTBa epeceueHui
NpsAMBIX U TuiockocTel. [loctpoenue
CEUEHUM B MUpaMuje, Kyoe no TpémM
ToukaMm Ha péOpax. Coznanue
BBIHOCHBIX YEpTEXKEN U 3alUCh 111aroB
MOCTPOCHHSI.

IToBTOpEHME TITAHUMETPHUH.

Teopema 0 IpONMOPLHMOHAIBHBIX
orpe3kax. [lomobue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUCHHUSIX Ha BBIHOCHBIX YEpTEkKaX.
Hcropus pa3BUTHS ITITAHUMETPUN

U CTEPEOMETPUH

CIEIYIOUIUE TUIAHUMETPUYECKHUE (PAKTHI
U METO/IbI:

Teopembr Dasieca u

0 MPONOPLUOHAIBHBIX OTPE3KaX.
AJITOPUTM JI€NIEHUS OTPE3Ka

Ha N paBHBIX yactel. Teopema
Menenas.

PaBHOOE1pEeHHBIN TPEYTOJBHHUK.
PaBHOCTOPOHHMI TPEYTOJILHUK.
[IpAMOYTOJIBHBIN TPEYTOIBHUK.
CBOICTBO Cpe/lHEH JIMHUU
TpeyroiabHuka. CBOMCTBO OUCCEKTPUCHI
yriia TpeyrojabHuka. CBOMCTBO MEIUaH
TPEYrOJIbHUKA.

[Tpuznaku mog00ust TPEYroJIbHUKOB.
[TonyuyaTs npeacTaBaeHus: 00
OCHOBHBIX 3TaIax pa3BUTHUSI T€OMETPUU
KaK COCTaBHOW 4acTu (yH]IaMEHTa
pa3BUTHUS TEXHOJIOTUN

B3anmnoe pacrionoxxenue
IIPSAMBIX B IIPOCTPAHCTBE

B3aumHOe pacnoyioKeHUe NPsSMbIX

B IIpocTpaHcTBe. CKpeIuBaronmecs
npsaMble. [[pU3HaKK CKpEMBAIOIIMXCS
IPSAMBIX.

[TapannenbHble IpsiMbIe

KrnaccuduunupoBaTs B3auMHOE
PaCIOJIOKEHHUE TTPSMBIX

B IPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU Y MPUBOAS IPUMEPHI
U3 PEATbHOMN KU3HHU.
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B IIPOCTPAHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPSIMOU NIapajuIeIbHON JaHHOU
MPSIMOM, TPOXOASAIIEH YePe3 TOUKY
IIPOCTPAHCTBA U HE JISKAILIECH

Ha JTaHHOW MPSMOHM.

JlemMa 0 mepecedeHun napassienbHbIX
MPSAMBIX TIOCKOCTBIO. [lapannenbHoCTh
TpEX MpsiMbIX. TeopemMa o TpEx
MapasJIeIbHbBIX MPSMBIX.

Teopema 0 CKpENMBAIOIMIKNXCS MPAMBIX.
[TapannenpHOE NPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NaPaJIEIBLHOTIO
npoektupoBanus. M3o0paxkenue
pasHbIX (pUryp B mapawuienbHON
MTPOEKIINU.

[lenTpanbHas TpOEKIIHSL.

VYrou ¢ coHanpaBIE€HHBIMA CTOPOHAMU.
VYron Mexay npsIMbIMHU.

3agauu Ha J0Ka3aTeIbCTBO U
UCCIIEOBAHNE, CBSI3aHHbBIC

C PacnoJI0KEHUEM TIPSMBIX

B POCTPAHCTBE

Jloka3pIBaTh TEOPEMY

0 CYHIECTBOBAaHUHU U €IMHCTBEHHOCTHU
NapajjIeIbHON MPSIMOM, IPOXOASIIEH
yepes3 TOUKY IIPOCTPAHCTBA U HE
JeXKaIen Ha APYrou npsaMou; JeMMy
0 MEPECEUYECHNH TUIOCKOCTH ABYMS
NapajuIeIbHBIMH NPSIMBIMU; TEOPEMY
0 TPEX MapauIeIbHbIX NPSIMBbIX.
Jloka3pIBaTh MpU3HAK
CKPEILIMBAIOLIUXCA NPAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS IPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAITPABICHHBIMU CTOPOHAMU.
OOBSACHATH, YTO HA3bIBACTCS
NapaJJIEIbHBIM U HEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOJIHAETCS
IPOEKTUPOBaHUE GUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOKMCTBA NAPaJLIEIBLHOIO
MIPOEKTUPOBAHUS.

N300pakaTh B mapayieabHOM
MIPOEKIUH Pa3HbIE TEOMETPUUYECKUE
burypsr.

Pemars crepeomerpuueckue 3axadn
Ha JJOKa3aTeJIbCTBO U UCCIIEN0OBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX
B IIPOCTPAHCTBE.
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[IpoBOUTH MOKA3aTEIBHBIC
paccyXJICHHS TIPH PEIICHUH
TEOMETPUUECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B TIPOCTPAHCTRE.
CpaBHUBATD, aHATTM3UPOBATH U
OLICHHBATh YTBEPKICHUS C IENBIO
BBISIBJICHUS JIOTHYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHIM.
MonenupoBars peajibHbIE CUTYalLUH,
CBSI3aHHBIC CO B3aMMHBIM
PacCTOIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE, Ha S3bIKE TCOMETPHH.
HccnenoBatk MOCTpOESHHBIE MOJIEIH

C UCTIOJIb30BAHUEM T€OMETPUUECKHUX
MOHATUHN U TEOPEM, ammapara ajireopsl,
1M (DPOBBIX PECYPCOB.

[TonyyaTh mpeacTaBIeHUE

0 LEHTPAIHHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PabOT MO TEOPUH
TIEPCIIEKTUBBI

[TapannenbHOCTD NPSIMBIX
Y TTOCKOCTEN
B [IPOCTPAHCTBE

[loHsATHS: TApAIUIETBHOCTD NMPSMOU U
IIJIOCKOCTH B IPOCTPAHCTBE.

[Ipr3Hak mapayieabHOCTH IPSIMON U
MI0CKOCTH. CBOMCTBA MapauIeIbHOCTH

KnaccuduunpoBaTs B3auMHOE
PaCIIOJIOKEHHUE TTPSIMON U TIIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHME IPUMEPBI
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IIPSAMOM U TNTIOCKOCTH.
['eomerpuueckue 3amaun

Ha BBIYMCIICHUE U 10KA3aTENbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTHIO

MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTRE.

[TocTpoeHune ceueHusi, MPOXOISAIIETO
4yepe3 JaHHYIO MPSMYIO Ha YEPTEKE U
MAPAIUIEIIBHOTO APYTOU MIPSAMOM.
Pacuér ornomenuit. [lapamnensHas
MPOEKIMS, IPUMECHEHNE

JIJIs1 TIOCTPOEHUSI CEUeHUH KyOa

Y TTapajuIeIIeInIIe 1a.

CaolicTBa napajuiesenunena 1 Tpu3Mabl.

[Tapannensnsbie iockoctu. [lpusnaku
MapaJJIEIbHOCTH IBYX IJIOCKOCTEH.
Teopema 0 mapajIeIbHOCTH U
€AUHCTBEHHOCTH INIOCKOCTH,
MIPOXOASALIEN Yepe3 TOUKY, HE
MIPUHAJIEKAILYIO TaHHOM TJIIOCKOCTH U
CIIECTBUS U3 HEE.

CBolicTBa napajuieIbHbIX TNIOCKOCTEN:
O MMAPAJIEIIBHOCTH IPSIMBIX
IepECEUECHUS NIPU MIEPECEUEHNHN IBYX
MapaJUIEIBbHBIX TUIOCKOCTEN TPETHEM;
00 oTpe3Kax MapauieNbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKAY MapajuieIbHBIMU

13 PEATbHOMN KU3HMU.

DopMyIMpPOBaTh ONPENCIICHHUE
MapajjIeabHbIX IPSAMOU U TNIOCKOCTH.
Jloka3bIBaTh NMpU3HaAK

0 MapaJUIeIbHOCTH NPSIMOU U
IJIOCKOCTH; CBOMCTBA NapalyieIbHOCTH
MPSAMOM U IUIOCKOCTH.

Pemars crepeoMerpruueckue 3agauu
BBIYMCIICHUS U JI0KA3aTENbCTBO,
CBS3aHHBIE C NTAPAJUIEIIBHOCTHIO
IIPSAMBIX U TUIOCKOCTEW B IPOCTPAHCTBE.
Pemate npaktrueckue 3amadaun

Ha [IOCTPOCHHE CEUEHUM HA YepTekKax
TETpald/ipa U napajuiesIenuIie1a.
Pematp crepeomerpuueckue 3aaauu,
CBSA3aHHBIE C IIOCTPOCHUEM CEYEHUU
IIJIOCKOCTBIO.

[IpoBOANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUHU T€OMETPUUYECKUX 3a1a4
CBSA3aHHBIX C NaPAJLIEIbHOCTHIO
IIJIOCKOCTEM.

CpaBHUBaTh U aHATU3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHBIE

C ApaJUIETLHOCTHIO IPSIMOM U
IJIOCKOCTH B IPOCTPAHCTBE;
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IJIOCKOCTSAMM; O MEPECEUECHUH MPSIMOU
C IBYMs MapajuieIbHbIMU TUIOCKOCTSIMU

MOJICIMPOBATh PEAIbHBIC CUTYaIIHUH,
CBSI3aHHbBIE C APAIIIEIBHOCTHIO
NPSIMOM U IJIOCKOCTHU B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[TeprieB UK YIISIPHOCTD
IIPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTopenue: Teopema Iudaropa
Ha IJIOCKOCTH, TPUTOHOMETPUS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa KyOa U IPSIMOYT OJILHOTO
napasuienenuiena. Beraucienue JiumH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuieIenuIeie.
[leprieHAUKYJIAPHOCTD MPSAMOMN U
mIockocTu. [Ipu3nak
MEePHEHIUKYJIIPHOCTH MPSMOU U
IJIOCKOCTH. TeopeMa O CyIecTBOBAHUHN
U €JIMHCTBEHHOCTH TIPSIMOH,
MPOXOMSAILIEN Yepe3 TOUKY
MIPOCTPAHCTBA U NEPHEHAUKYISAPHON
K ruiockoctu. [lnockoctu u
MEePHEHIUKYJIISIPHBIE UM MpsiMast

B MHOTOTPaHHHKAX.
[lepnieHUKYIIAp U HAKJIOHHAS.
[TocTpoeHnne nepneHauKymsipa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NMEePIEHANKYIAPAX
(mpsimast 1 oOpaTHas).

AKTyau3upoBaTh (GakThl U METOJIbI
MJIAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJIUTh AHAJIOTHUHU.
DopMyIMpPOBaTh OMPEACIICHUS:
MEePHEHIUKYJIIPHBIX MPSIMBIX

B MIPOCTPAHCTBE; ONpPEEICHUE MPSIMOH,
NEPHEHIUKYJIISIPHOMN K INIOCKOCTH.
Jloka3bIBaTh: JIEMMY

0 MEPIEHANKYISIPHOCTH ABYX
napajuieIbHbIX IPSIMBIX K TPEThEH
MPSIMOM; TEOPEMBI O CBSI3U MEXITY
MapauIeTbHOCTHIO IPSIMBIX M UX
NEePHEHIUKYIIPHOCTHIO K MJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOIYIO
MPU3HAK MEPIEHIUKYIIPHOCTU MPIMOM
Y IUIOCKOCTH; TEOPEMY

0 CYIIECTBOBAaHUU U €IMHCTBEHHOCTHU
PSAMOM, ITPOXOMSIIEN Yepe3 TaHHYIO
TOYKY W NEPIEHANKYISIPHON K TaHHOU
MJIOCKOCTH.

N306pakaTh B3aUMHO
NEPHEHUKYJIISIPHBIE TTPSIMYIO
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Yron Mexy CKpelmnBaroIuMUC
npsiMbIMU. [lonck epneHIuKyIsIpHbIX
IPSIMBIX C TIOMOUIBIO
NEPIEHINKYJISIPHBIX TUIOCKOCTEN
OpToroHangpHOE NPOEKTUPOBAHUE.
[TocTtpoenue ceuenuit Kyoda, MpU3MBbI,
MPaBUJIILHOM MUPAMUJIBI C IOMOUIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CumMeTpus B IPOCTPaHCTBE
OTHOCHTEJIBHO IIIOCKOCTH. [IImockoctn
CUMMETPHUI B MHOTOI'PaHHUKaX.
[Ipu3Hak nepneHauKyIsIpHOCTH
IPSAMOM U IUTIOCKOCTH KaK CIIEACTBUE
cummeTpud. [IpaBuiibHbIE
MHOTOTPaHHUKHU

Pacuér paccrossHuid OT TOUKH

10 T1ockocTi. CocoObl ONyCTUTh
NEPNEHAUKYJIISIPbI: CAMMETPHS, CABUT
TOYKH MO0 NApAIIEIIbHOM MPSIMOM.
CaBur 1o HenapaJuieJIbHON PSIMO,
WU3MEHEHHE PACCTOSHUM

U TJIOCKOCTb.

DopMyIHpOBaTh CBOMCTBO
NEPIEHINKYJISIPa MO OTHOLIEHUIO

K IJTIOCKOCTH.

[Tosrydats npeAcTaBieHUE O 3HAYEHUH
nepreHANKYIsApa Uit Ipyrux o0iaacten
Hayku ((pu3nka, SHEpPreTHKa, Ja3epHbIe
TEXHOJIOTUH), B PEAIbHOM KU3HU
(TexXHMKa, OKpY’KaroIas 00CTaHOBKA).
JloKka3bIBaTh YTBEP)KEHNUS, CBSI3aHHBIE
C MPOEKIMEN NPSIMOX Ha TIJIOCKOCTb,
HEIEPIECHINKYIJIIPHYIO K TOU IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHINKYJIISIpax U TEOPEMY
o0paTHYIO TeopemMe 0 TPEX
NEePHEHIUKYJIISIpaXx.

[lomy4aTs npeacraBiieHHUE

00 OpTOrOHAIBLHOM MPOEKTUPOBAHUHU.
Jloka3pIBaTh TEOPEMY O MPOEKIIUU
TOYKH HA NPSAMYIO.

Pemars crepeoMerpruueckue 3aiauu,
CBSI3aHHbBIE C EPIIEHIUKYIIIPHOCTHIO
PSAMOM U IUIOCKOCTH.

Pemate npukiagHsie 3a0a4u,
CBSI3aHHBIE C HAXOXKJECHUEM
F€OMETPUYECKUX BEIUYHH.
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Pemars crepeomerpruueckue 3anauu,
CBSI3aHHBIE C IPUMEHECHUEM TEOPEMBI
0 TPEX NMEPHEHAUKYIIPax,
HaXO0XXJIEHUEM PaCCTOSHUU,
ITOCTPOEHUEM ITPOECKIIUH.

CpaBHMBaTh U AaHAIIU3UPOBATH
YTBEPKJICHUS C LEbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
AHaIIM3UPOBaATh U MOJIEIUPOBAThH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYallH, CBSI3aHHBIC

C MEPIEHAUKYJIIPHOCTHIO IPSMON U
IJIOCKOCTH; UCCJIEN0BATh TOCTPOCHHBIE
MOJIEJIY, B TOM YUCJIE U

C UCTIOJIb30BaHKEM armapara aareopsbl

VYTIIBI U pacCTOSAHUA

16

[ToBTOpEHME: YrOa MEXKIY NPIMBIMHU
HAa [JIOCKOCTH, TPUTOHOMETPUS

B NPOU3BOJILHOM TPEYTOJbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHME: Yroa MEXTY
CKPEIIMBAOIIUMUCS MPSIMBIMU

B IpocTpaHcTBe. ['eomerpuueckue
METO/IbI BBIYHUCIICHUS YIJ1a MEXKIY
MPSIMBIMUA B MHOT'OTPAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IUTAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

@opMyIMpPOBaTh ONPENEIICHNAE
JIBYI'PAHHOIO yIJa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX YITIOB JABYTPAHHOIO YIJIA.
KnaccuduuupoBarb 1ByrpaHHbIE YIIIbI
B 3aBUCHMOCTH OT UX I'PATYCHON MEPBHI.
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JByrpanssiii yros. CBONCTBO
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepnieHIMKYJIIPHBIE TTIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHUK YIS PHBIX
mrockocten. [Ipusnak
NEPIEHIUKYIIPHOCTH ITIOCKOCTEM;
TE0-peMa O MPSIMOU MEPECEUCHUS JBYX
IJIOCKOCTEN MEPIEHUKYIIPHBIX
TPEThEN ILIOCKOCTH.

[IpAMOYTOJIBHBIN MTapajuIeIICIINIIE;
KyO; U3MepeHHsI, CBONCTBA
PSAMOYTOJIBHOTO MapaJuIeNIeIUIENA.
Teopema 0 quaroHaau NpsIMOYrOJIbHOTO
napaJIyIesIeAIe a U CIEICTBUE U3 HEE.
CrepeoMeTpruUeCcKre U TPUKIIAIHBIC
3aJ1a4M, CBSI3aHHBIE CO B3aUMHBIM
pPacMoJIOKEHUEM MPSAMBIX U INTIOCKOCTH.
[ToBTOpEHUE: CKPEIINBAIOIINECS
psIMbIE, MTapajuIeIIbHbIE IITIOCKOCTU

B CTAH/IAPTHBIX MHOTOI'PAHHUKAX.
[Tapa napajutebHBIX TIOCKOCTEN

Ha CKPEIIMBAIOLIIUXCS NPIMBIX,
paccTosIHUE MEXTY
CKPEIIHMBAIOIIUMUCS MPSIMBIMU

B ITPOCTBIX CUTYAIUSX.

Onyckanue NepreHIuKyIspos,

DopMyJIHPOBATh ONPEACICHUE B3AUMHO
MEPIECHANKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O ITPU3HAKE
NEePHEHIUKYIIIPHOCTU JIBYX
IJIOCKOCTEM.

OopMyIIHpPOBaTh CIIEACTBUE

(M3 mpU3HAKa) O MEPIEHAUKYISIPHOCTH
IIJIOCKOCTH, KOTOPAsi NEPHEHAUKYJIIIPHA
MPSIMOM, IO KOTOPOM MEPECEKAIOTCS IBE
IJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3pIBaTh YTBEPKICHUSA O €T0
CBOWCTBAX; TEOPEMY U CIEACTBUE

13 HE€ 0 AUaroHajsixX MPsIMOYrOJIbHOIO
napajuieJenuIea.

Pematp crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTD
MNPSAMBIX U TUIOCKOCTEU, HCTIOB3YsI
IUTAHUMETpUYECKHE (PaKThl U METOJIBI.
[IpoBOANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS TTPU
pELIEHNH T€OMETPUYECKHX 3a/1ad,
CBSI3aHHBIX C NEPIECHAUKYISIPHOCTHIO
IJIOCKOCTEM.

AHanM3upoBaTh U MOAEIUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYyalluu, CBSI3aHHbIC
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BBIYHCIICHUE PACCTOSHUN OT TOYKHU
JIO TOYKH; TIPSMOM; TIIIOCKOCTH.
Brruncnenue paccTOsTHUN MEX Y
CKPEIIMBAIOIIMMUCS MPSIMBIMU

C TIOMOUIBIO MEPIIEHAUKYIISIPHON
IJIOCKOCTH.

TpéxrpaHHbIi yroy, HEpaBEHCTBA
JUIS1 TPEXTPAHHBIX YIJIOB.

Teopema Iudaropa, TeopeMsl
KOCHUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO yIJia. DJIEMEHTHI
cheprudecKkoi reOMeTpHUu:
reo/Ie3NYECKHE JINHUU Ha 3eMIIe

C TIEPIICHIUKYISIPHOCTHIO TIPSIMBIX U
MJIOCKOCTEM.

HccnenoBatk MOCTpOSHHBIE MOJIEIH,
B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
amnmapara anreopsl.

Pemate npuknagHbie 3a1aymu,
CBSI3aHHBIC C HAXOXJICHUEM
T€OMETPUICCKUX BEITMUYHUH

MHororpanHuku

Cucremaruzanus 3HaHUM:
MHOrorpaHHuK 1 €ro 3J1€MEHTHI.
[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamMuaa.
[Tpusma. [Ipsimast u HaKJIOHHAs
npu3Mbl. [IpaBunbHas npusma.
[IpsimMoii mapasuienenunes,

IPsIMOYTOJIbHBIN Mapajuiesienue, Kyo.

Bprlykiibie MHOTOIpaHHUKU. Teopema
Oinepa. [IpaBruiibHBIE U
MOJIYIPABUIIbHBIE MHOTOTPaHHUKHU

Paborath ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, Je]aTh 3aME4YaHusl,
KOMMEHTapHH.

AHaJIM3UPOBATh PEIICHUE 3a/1aUH.
PucoBaTh BBIITYKIIbIE MHOTOTPaHHUKHU
C 3aJIaHHBIMHU CBOMCTBAMMU;
BOCCTaHaBJIMBATh OOIIUNA BU]T
BBIITYKJIOTO MHOTOTPAHHHUKA T10 ABYM
€r0 MPOCKIIUSIM.

Jloka3bIBaTh CBOMCTBA BBIMYKJIOTO
MHOT'OTpaHHUKA.

PucoBath BBINYKJIbIE MHOTOTPaHHUKHU
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C Pa3HOM DUIEPOBON XaPAKTEPUCTUKOM;
MCCIIEA0BATh BO3MOKHOCTH NOJTY4EHUS
pe3ynbTaTa Ipu BapbUPOBAHUH JTaHHBIX.
Jloka3pIBaTh CBOMCTBA MPaBUIIBHBIX
MHOTOrpaHHUKOB. IT1aHnpoBaTh
MIOCTPOEHUE MPABUIIbHBIX
MHOT'OTPaHHUKOB Ha MTOBEPXHOCTAX
JOPYTUX NPABUIIBHBIX MHOTOIPAHHUKOB

BekTops! B ipocTpaHCTBE

12

[loHsiTHE BEKTOpA HA IJIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
napasenenuneaa, YMHOXKECHUE BEKTOpa
Ha YHCJIO, PA3JIOKECHUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JICHKAIIIHX
B OZHOW IUIOCKOCTH.

CkansipHoe Mpou3BeJeHUE,
BBIYHCIICHUE YIJIa MEXY BEKTOPaMHU

B IIPOCTPAHCTBE.

[Ipocrenne 3a7a4n ¢ BEKTOpaMu

AKTyau3upoBath (akThl U METOJIbI
IJIAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IUIOCKOCTH U B IPOCTPAHCTBE;
KOMILJIaHapHbIe BEKTOPHI. [IpuBOAUTH
IpUMEPBI (PU3HIECKUX BEKTOPHBIX
BEJIUYMH.

OcBauBath IMpaBujia BHIMOJIHEHUS
JICUCTBUM CJII0KCHUS U BHIYUTAHUS
BEKTOPOB, YMHOXXE€HUSI BEKTOPA

Ha 4YHCJIO.

Jloka3pIBaTh MpHU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3JIOKECHUU
JH000r0 BEKTOPA MO TPEM TaHHBIM
HEKOMIUTAaHAPHBIM BEKTOpaM
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[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3AIMS 3HAHUU

O06o6m1aroniee NOBTOPEHUE MOHATHIA
U METOJIOB Kypca r€OMETPUHU

10 knacca, cucreMaTu3alys 3HaHUH.
HcTopus pa3BUTHSI CTEPEOMETPUU KaK
HAyKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX HMHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

Pemars crepeomerpuueckue 3anadn
Ha JJOKa3aTeNbCTBO MATEMaTHYECKUX
OTHOILICHU, HAX0XKACHUE
TCOMETPUYECKUX BEJIMYMH (JJTHH,
YTJI0B, TUIOMIA N, OOBEMOB).
Hcrnonp30BaTs pu pelieHun
CTEPEOMETPUUECKHUX 3a]1a4
IUTAHUMETpUYECKHE (PaKThl U METO/IBI.
[IpoBOANTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

MIPU PEIICHUU CTEPEOMETPUUECKUX U
MJIAHUMETPUUYECKUX 3a7a4.
CpaBHHMBATh U aHATU3UPOBATH
peanbHbIE CUTYallud U BBISIBISATH
BO3MOYKHOCTbH €€ MOJCIUPOBAHMUS HA
SI3bIKE TEOMETPUH.

MopaenupoBath peaqbHYHO CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIIEIOBAThH
MIOCTPOEHHBIE MOJENH, B TOM YUCIIE U
C MUCIOJIb30BaHUEM arlrapara ajnreOphi.
Hcnons30BaTh KOMIBIOTEPHBIE
MporpamMMBbl IIPU PEIICHUU 33]1ay.
[lomy4aTp npeacTaBiIeHUE O TEOMETPUU
KAK O pa3BUBAIOLLEHCS HAYKE,
UCCIEAYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOU C peaIbHBIMU 00bEKTaMH,
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MMOMOTAIOIIEN PEIIUTh PEaTbHbIC
YKU3HEHHBIE CUTYallMu O POJIU
CTEpPEOMETPUU B Pa3BUTUHU
COBPEMEHHBIX UHXCHEPHBIX U
KOMITbFOTEPHBIX TEXHOJIOTHHM.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

Hccnenosathb IMOCTPOCHHBIC MOACIIN.

Hcnonbs3oBaTh 1UGPOBBIE peCypCh

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC
HasBanue KonuuaectBo OcHOBHBIE BUJIBI I€SITEILHOCTH
OcHOBHOE coziepKaHHe
paszzena (TeMbl) Kypca 4acoB yUamnmxcs
AHaTUTHYCCKAs TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AxTyanu3upoBaTh (HaKThl 1 METOJIBI

Ha IJIOCKOCTH U B IPOCTPAHCTBE,
CKAJIIPHOE MTPOU3BEAECHUE BEKTOPOB,
BBIYMCIICHUE YIJa MEXKY BEKTOPAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
MIPOXOAALIEN Yepe3 ABE TOUKHU.
YpaBHEHHE NIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE ITUIOCKOCTH B OTPE3KaXx.
BekropHoe npoussenenue. JInneHbie
HEPABEHCTBA, JUHEUHOE
MIPOrPaMMHUPOBAHUE.

AHaIMTUYECKUE METOJIbI pacuéra
yrJjia MEXIY IPSAMBIMU U TJIOCKOCTSIMHU
B MHOrorpanHukax. ®opmyna
PAcCTOSHUS OT TOYKH J10 TIJIOCKOCTH
B KOOpIMHATAaX.

Haxoxnenne pacCTossHUN OT TOUYKH
710 IJIOCKOCTHU B KyO€ U IPaBUIIbHOU
MUPAMUIE

IJIAHUMETPUH, PEJICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTHM.

CBOAUTH NECUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOPAWHATAMHU.

BcnomMHUTE onpenenenue CKaspHOoro
YMHOKEHUS U €70 CBOMCTBA.
Bbryuciisite ¢ TOMOIIBIO CKaJISIPHOTO
YMHOXEHHS JNIMHBI BEKTOPOB, YTJIbI
MEXy HUIMHU, YCTAaHABJIVNBATh
MEPIEHAUKYJIAPHOCTb BEKTOPOB.
BriBoAUTH ypaBHEHHE MIIOCKOCTH U
(hopMyIly pacCTOSIHUSI OT TOUKHU

JIO TIJTOCKOCTH.

Pemars 3agaun, coueras
KOOPAWHATHBIN U BEKTOPHBIA METO/BI.
[IpoBOIUTH TOTHUYECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MIPU PEIIEHUU TE€OMETPUUECKHUX 3a1a4
HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanmM3upoBaTh U MOJICIIMPOBATH
Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYyalluH, CBSI3aHHbIE BEKTOpaMU U
KOOpJAMHATaMU.

HccnenoBarb MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
anmnapara aiareOphl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBHCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATHU3aIIUS 3HAHUU

15

CedeHnss MHOIOTPaHHUKOB:
CTaHJAPTHBIE MHOTOI'PAHHUKH, METO/
CJIEI0B, CTAHIAPTHBIE IIJIOCKOCTH,
repecedeHus NPAMBIX U INIOCKOCTEH.
[lapannenbHble NPSAMBIE U TUIOCKOCTH:
IapajuIesIbHbIE CEYEHHUs], PACUET
OTHOLICHUM, YTJIBI MEXIY
CKpEIMBAIOLIUMUCS NIPSMBIMH.
IlepnieHAMKYJIApHBIE PSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE TIapbl
MEPIEHANKYJIIPHBIX IUNIOCKOCTEN U
MIPSAMBIX, CAMMETPUH
MHOI'OI'PAaHHUKOB, TEOpEMa O TPEX
MEPIEHANKYJIAPAX, BBIYUCICHUS JINH

Ctpouts ceueHusl.

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTEeIbCTBO MaTeMaTUYECKUX
OTHOILICHU, HAX0XKICHUE
reOMETPUUYECKUX BEIMYUH (JIJIMH,
YIJI0B, TUIONIAIeH, 0OBEMOB).
Hcnonp30BaTh npu pelieHuu
CTEPEOMETPUUECKUX 3a]1a4
IJIaHUMETpUYeCKue (DaKThl K METO/IBI.
[IpoBOIUTH JTOTUUECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MPY PEHICHUU CTEPEOMETPUUYECKUX
3ajad4.

CpaBHUBATh U aHATIM3UPOBATH
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B MHOTOT'paHHHKAX.
[loBTOpeHnue: momanu
MHOT'OYT'OJIbHUKOB, ()OPM YITbI

JUTSL TUIOMAeH, COOOpaKeHUs
TOJTO0HSI.

[Inomany ceueHnii MHOrOTPaHHUKOB:
TJIOIIA N TTIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs Mo00Ms

peanbHbIE CUTYallu! U BBIABIISITH
BO3MOXHOCTb €€ MOJEIUPOBAHUSA

HAa A3BIKE TEOMETPUH.

MognenupoBarh peaJIbHYI0 CUTYaLUIO
Ha A3BIKE TEOMETPUM U UCCIEN0BATh
IIOCTPOCHHBIE MOJIEIN, B TOM YHUCIIE U
C MCIIOJIb30BAHUEM alllapara anareopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI IIPH PELICHUH 3a7a4

O0BEM MHOTOTpaHHUKA

17

O06bEM Tena. O0bEM MPSIMOYTOJIBHOTO
napasnienenuneaa. 3agauu

00 ynBOoeHUU Ky0a, 0 KBaJipaType
Ky0a; O TPHUCEKLIUH yTJIa.
CtepeoMmeTpruUecKUE 3a/1auH,
CBsI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuieienunea.
[Tpuknannble 3a1a4u, CBI3aHHBIC

C BbIUUCIIEHUEM 00BEMA
IPSAMOYTOJIBHOTO MapajuleIenunea.
O0BEM NpAMON TPU3MBI.
CrepeomMeTpruyecKue 3a/1auu,
CBSI3aHHBIE C BEIYUCIIEHUEM O0BEMOB
npssMou npusmel. [Ipuknannasie
3aJ1a4M, CBI3aHHBIC C 00BEMOM
MPSAMOM MTPU3MBI.

CB0OOAHO ONEpUPOBATH OHATUSMH
00BEM Tena, 00bEM NMPAMOYTOIBHOTO
napajijiesienuresa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokazbIBaTh TeopeMy 00 00BEME
MPSIMOYTOJILHOT O NapaJIIeNIeNHIeNa,
CJICACTBHUS U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemars crepeomeTpuueckue 3aaau,
CBSI3aHHBIE C BBIUNCIECHUEM 00bEMa
MPSIMOYTOJILHOTO NapaieIenuneaa,
MIPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIEHUS C LEJbIO BBISBICHUS
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Brraucnenue o0bEMOB T

C IMOMOIIBIO OINPENEIEHHOT O
uHTerpanga. O0bEM HAKIOHHOM
MPU3MBI, TUPAMU/IBI.

dopmyna 00bEMa MUPAMU/TBI.
OTtHormieHne 00bEMOB ITUPAMUT

C OOIIIUM YTJIOM.
CrepeomeTpruecKue 3a/1auu,
CBSI3aHHBIC ¢ 00bEMAaMHU HAKJIOHHOMN
MPU3MBI, TUPAMUJIBIL.

[IpukiagHble 3a1a41 110 TEME
«OOBEMEI TEII», CBA3aHHEBIE C 00BEMOM
HaKJIOHHOMW MPHU3MBI, TUPAMUJIBI.
[Ipumenenue 00EMOB. Beruncienue
pacCcTOsIHUA A0 TJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHan3upoBaTh U MOJIETTUPOBATH

Ha SI3bIKE TE€OMETPUU PeasbHbIC
CUTYallUH, CBSI3aHHBIE C 00BEMOM
MPSMOYTOJLHOTO TIapaJIeIIeHIe/a,
PU3MBI, TUPAMU/IBI.

HccnenoBarb moCTpOCHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
amnmapaTta anreOpbl.

BrIBOANTE OCHOBHYIO HHTETPAITHLHYIO
dbopMyy UTsl BBIYUCICHUS 00BEMOB
TeJ.

Jloka3bIBaTh TeOpeMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTrOJIbHON MTPU3MBI U

JUTSL TIPOW3BOJIBHON MTPU3MBI.
Jloka3biBaTh TEOpEeMY: 00 00bEME
nupamMubl, GOpMyITHPOBATH CIEICTBUS
U3 Hee: 00bEM YCeUEHHON MUPaMUIBI.
BoiBoauTs hopMyity ISt BBIYUCICHUS
00BbEMOB YCEUEHHOU MUPAMUIBI

Tena BpameHus

24

[unuaaprUYecKas MOBEPXHOCTb,
00pa3yromue MUINHIPUIECKON
MTOBEPXHOCTH.

CB0OOHO ONEepUpPOBATH MOHITUSIMMU:
MATMHAPAYECKAsT TTIOBEPXHOCTD,
nuiuHIap. M3ydyaTts crnocoOsl
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Humuuap. [psmoit kpyrosou
uuiHap. [hnomaas moBepXHOCTH
HAJIMH]IPA.

Konunueckas noBepxHOCTb,
oOpa3yronue KOHUIECKOM
noBepxHocTH. Konyc. Ceuenue konyca
IJIOCKOCTBIO, MapauIeIbHON
IIJIOCKOCTU OCHOBAHUS. Y CEYEHHBIN
koHyc. M300pakeHrne KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Inomaas OOKOBOM MOBEPXHOCTH U
ITOJIHOW TIOBEPXHOCTU KOHYCA.
CrepeomeTpryecKue 3a1a9u

Ha JI0Ka3aTeIbCTBO U BBIYUCIIEHUE,
MMOCTPOCHUEM CEUEHHU M LIUIUHJPA,
KOHYCa.

[Tpuknanuble 3a1a4u, CBSI3aHHBIE

C UUJIMHIPOM.

Cdepa u miap.

[lepeceuenuie cdeps! u mapa

¢ ockocThio. Kacanue mapa u
cdepsl I0CKOCThI0. By u
n300pakeHue mapa.

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei.

CummeTtpust cepsl H mapa.

MOJTYYECHUS [UJIUHIPUYECKON
MMOBEPXHOCTH, [IUJIUH]IPA.
N300paxkaTh MUIUHAP U €ro CEUCHUS
IIOCKOCTBIO.

CB00OTHO OTIepUPOBATH MOHATUSIMU:
KOHMYECKasl MOBEPXHOCTh, KOHYC,
yceu€HHBIN KoHYyC. M3ydaTh criocoObl
NOJIyY€HUSI KOHUYECKON MTOBEPXHOCTH,
KOHYCa.

N300paxkaTh KOHYC U €ro CeueHus
ITIOCKOCTBIO, TPOXOSAIIEN YEPE3 OCh,
Y IUIOCKOCTBIO, IEPIICHANKYIISPHOU

K OCH.

BoiBoauTh (hopMyItbl SISl BBIYUCICHUS
OOKOBOI U TIOJTHOM MOBEPXHOCTEH TEJ
BpaiieHus. Pemars
CTEPEOMETPUYECKUE 33/1a4H, CBSI3aHHBIE
C TEJIaMU BpalIEHUs1, HAX0XKICHUEM
[UIOIA A OOKOBOM U MOJHOU
NOBEPXHOCTH, IOCTPOEHUEM CEUECHUI.
Hcrnonbp30BaTh MpU PELICHUH 33124
TJIAHUMETPUYECKHE (aKThl M1 METOTBI.
CpaBHUBATh U aHATIM3UPOBATH
YTBEPKJICHUS C LIENbIO BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUU.
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Crepeomerprueckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIE CO CEepoi U IIapom,
MMOCTPOCHUEM UX CEYECHUH
IIJIOCKOCTBIO.

[Tpuknanuble 3a1a4u, CBSI3AHHBIC
co cepoii u mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHJJaPTHBIC
noaoous.

Paznuunbie KOMOMHALIMY TEN
BpallleHUs U MHOTOI'PaHHUKOB.
3agaun no Teme «Tena u TOBEPXHOCTH
BpaIlCHUS»

AHaM3UpOBaTh U MOJICTIUPOBATH

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

Y UWJIAHIPOM.

HccnenoBaTh mOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOIb30BAaHUEM
anmnapara anreopbl

AKTyanu3upoBaTh (HaKTbl U METOJIbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

CB00OIHO OllepUpPOBaTh MOHATHUSIMMU:
cdepa u map, HEHTP, paanycC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIIONOKEHUE
chephl B TUIOCKOCTH.

DopmMynHpPOBaATh ONPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
NpU3HAKE KacaTeJIbHOM MIOCKOCTH.
BoiBoauTs hopMyity JUisl BBIYUCICHUS
iomaau cepsl uepes paanyc chepsl.
Pemiats ctepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIE CO cepoil u mapom,
HaXO0XXJICHUEM ILIomanu cepsl u eé
4acTel, MOCTPOEHUEM CEUEHHI Cepbl
U mapa.
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AHanmM3upoBaTh U MOJICIIMPOBATH

Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYaLllH, CBSI3aHHBIE C ILIAPOM U
cepoii.

PemaTe mpocTeie 3a1a4un, B KOTOPBIX
burypupyroT KOMOUHAIIUHU Tel
BpallCHUSI U MHOTOI'PaHHUKOB.
Hcnonp30BaTh py peLICHUH 33124,
CBSI3aHHBIX CO c(hepoil u mapom,
TUTAHUMETpUUecKrue (DaKThl U1 METO/BI.
Pemate cTepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C TEJIaMU BPAILCHUS,
ITIOCTPOCHUEM CEYEHUMN TEJI BpAallCHNUs,
C KOMOWHAIUSAMU TeJl BpaLCHUs U
MHOT'OI'PaHHHKOB.

[TpoBOAUTE JTOrMYECKN KOPPEKTHBIE
J0Ka3aTeIbHbIE PACCYKICHUS

IIPU PELICHUHN T€OMETPUYECKUX 3a/a4,
CBA3aHHBIX C MEPHEHAUKYIIPHOCTHIO
IIJIOCKOCTEM.

AHaM3UpoBaTh U MOJEIUPOBATH Ha
A3BIKE T€OMETPHUH peajIbHbIE CUTYalUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMU.
HccnenoBaTe NOCTpOCHHBIE MOJENH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
amnmapara anreopsbl
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[TImomaay moBepxHOCTH
1 00BbEMBI KPYTJIBIX TEJ

O6BeM nmunHapa. Teopema

00 00BbEME MPSMOro HWIHHAPA.
[Tnomanu 60KOBOM M MOTHOM
MOBEPXHOCTH IMJIMH]IPA.

Beraucnenne 0o05EMOB TeI

C MIOMOIIBIO OMPEAEIEHHOTO
unterpayia. O0bEM KOHYcCA.

[Tnouagm GOKOBOI M OJIHONU
MOBEPXHOCTU KOHYCA.
CrepeomMeTpruuecKue 3a/1auu,
CBSI3aHHBIC C BBEIYHCICHHEM 00HEMOB
LHUAJIMH]Ipa, KOHYCAa.

[Tpuxnanueie 3anauu no Teme «O0bEMBI
Y IUIOLIAJM TIOBEPXHOCTEM TEIL.
OO0BEM 11apa U MapoBOro CEKTOopa.
Teopema 06 00wEMe mapa. [Tnomans
cdepnl.

CrepeomeTpruecKkue 3aj1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB
apa, mapoBOro CerMeHTa, MapoBOro
CeKTopa.

[IpukiagHble 3a1a41 110 TEME
«OO0BEMEI TEII», CBI3aHHEIC

¢ 00BEMOM 111apa U MIIOIIAJIbIO CPEPBHI.
COOTHOIICHUST MEXK]Ty TUIOIIASIMHU
MTOBEPXHOCTEH U 00bEMaMU MOTOOHBIX

CB00OIHO OlEepUpPOBaTh MOHATHUSIMMU:
00BEM Tena, MIIoWAAb TOBEPXHOCTH.
DopMyIUPOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

JlokazbIBaTh TEOpEeMbI: 00 00bEME
MUIMHAPA; 00 00bEME KOHYCA.
BoiBoauTh (hOpMyIibl sl BBIYUCTICHUS
00béMa yceu€HHOI0 KOHYca.
HccnenoBaTh NOCTPOEHHBIE MOJEIIH,

B TOM YHCJIE U C UCHIOJIb30BaHUEM
anmnapara anreOpbl.

3HaTh BO3MOKHOCTHU PELICHUS 3a7a4
Ha IMOCTPOCHHE LIUPKYJIEM U JTMHEUKOM,
0 KJIaCCUYECKHUX HEPa3pelInMbIX
3a/1ayvax.

CB00OOTHO OTIEpUPOBATH MOHATUSIMU:
IapOBOM CETMEHT, IAPOBOM CJIOM,
IapOBOM CEKTOP, OCHOBAHHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
1apOBOTO CJIOS.

BoiBoauTh (hopMyIbl 7151 HAXOXKICHUSI
00BEMOB IIaPOBOI0 CETMEHTA,
[IapOBOT'0 CEKTOPA, IIIOIMAIN C(hEepHI.
Jloka3biBaTh TEOpEMY 00 00BEME MIapa.
Pemate cTepeomerprueckue 3a1auu,
CBsI3aHHBIEC C 00BEMOM IIIapa, apOBOTO
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Tell.

[TogoOHbIe Tea B IPOCTPAHCTRE.
N3menenne o0bEMa rpu 1mogo00um.
CtepeoMmeTpruyecKUE 3a1auH,
CBSI3aHHBIC C BBIYHMCICHUEM 00HEMOB
TEJ U TTONIAJIEN TTOBEPXHOCTEMN

CETMEHTAa, IapOBOT0 CEKTOPA,
IJI0IAIbI0 C(hEepHI.

CpaBHUBATh M AaHAJTU3UPOBATH
YTBEPKJEHUS C 1EJIbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHanM3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPHH PEaTbHBIC
CUTYaIlH, CBsI3aHHBIC C 00BEMOM
mapa, ImapoBOTO CETMEHTA, IMapOBOT0O
CETMEHTAa, IUIOMALI0 Cephl.
CB00OIHO OlEepUpPOBaTh MOHATHEM:
MOT00HBIC TEJa B MPOCTPAHCTBE.
Boraucisate 00bEMBI TEI C TOMOIIBIO
ONPEeaEIEHHOr0 MHTErpaa.

Pemats cTepeomerpuueckue 3a1aum,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXTY
TUTOIIAIMU TTIOBEPXHOCTEH U
00BéMaMU TTOJOOHBIX TEI.
[TpoBOANUTH TOTUYECKH KOPPEKTHEIE
J0Ka3aTelbHbIC PacCyKICHUS

TIPY pEIICHUH T€OMETPHIECKHUX 3a/1a4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJI C TOMOILBIO ONPEAETIEHHOTO
WHTErpaja, HaX 0KJICHHEM
COOTHOIICHUSI MEXTY TUIOIIAISIMH

65



denepanpHas padouas nporpamma | Marematuka. 10—11 kmaccsr (yriryOnEHHBIN ypOBEHB)

MOBEPXHOCTEN U 00bEMaMU MOJJOOHBIX
TeJ.

AHaM3UpoBaTh U MOJEIUPOBATh

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalllH, CBSI3aHHBIE C 00bEMaMU U
MTOBEPXHOCTSIMU TETI,

Ha JI0Ka3aTeJIbCTBO U HAa HAXOXKICHUE
reOMETPUYECKUX BEIUUHUH

JIBU>KeHUS

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpakenus. J[BmkeHUS U
paBeHCTBO ¢uryp. Ob1me cBoicTBa
IBIKEHUM. BUnpl 1BM>KEHUIN:
MapajuieNIbHbIN MEPEHOC, IEHTpaIbHas
CUMMETpHSI, 3epKAJIbHAsi CHMMETPHS,
ITIOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanust momoous. [Ipsmas u
cepa Ditnepa.

['eomeTpuueckue 3agaun

Ha MPUMEHEHUE JBUKECHHUS

[IpumeHATh npaBuia BBITTOJHEHUS
JICMCTBUM CIIOKCHMS M BEIYUTAHUS
BEKTOPOB, YMHOXXEHHSI BEKTOPA

HA YUCJIIO TIPU PEIIEHUH 3a/a4.
Haxonute koopauHaThl BEKTOpa

B JJaHHOM 0a3uce U CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcrioMHUTSE onpeneneHue CKasipHOro
YMHOXXEHUS U €r0 CBOMCTBA.
BpI4ucasTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHHUS JIJIMHBI BEKTOPOB, YIJIbI
MEXIY HUMHU, YCTaHABIIMBATh
MEPIEHANKYJIIPHOCTh BEKTOPOB.
AHanmM3upoBaTh U MOAEIUPOBATH

HA SI3bIKE TEOMETPUU PEATbHBIC
CUTYaIlUH, CBSI3aHHbBIC ¢ (PU3NUECKUMHU
BEKTOPHBIMU BEIIMYMHAMMU.
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Hcnonp30BaTh IpU peLICHUH 33134,
CBSI3aHHBIX C BEKTOpaMU

B IIPOCTPAHCTBE, INITAHUMETPUICCKHUE
(hakThl U METOJIBI.

CB00OTHO OTIepUPOBATH MOHATUSIMU:
0TOOpakeHue MPOCTPAHCTBA Ha ceOs,
JBW)KCHHE TTPOCTPAHCTBA,;
[ICHTpaJIbHAsA, OCEBAsl U 3epKabHasI
CUMMETPHH, TTApaIIICIBHBIA TEPEHOC;
PaBEHCTBO U Moj00ue GUryp.
Jloka3bIBaTh YTBEPXKJACHUS O TOM, YTO
HEHTpalIbHasl, OCeBas M 3epKaJbHAs
CUMMETPHH, APALIENBHBIN IEPEHOC
SIBIISTFOTCSL IBUKCHHUSIMH. BBITONHATH
npeoOpa3oBaHus MO00US.
OnepupoBaTh TOHITHIMU: TIpAMast U
cdhepa Ditnepa.

Pemarp reomerprueckue 3agaqn

C MCTIOJIb30BAHUEM JIBUKCHHM.
Hcnons30BaTh pU peLIeHUH 3a1a4
JBYKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3aIUs 3HAHUU

17

O6o0u1aroniee NOBTOPEHUE MOHIATHI U
METOJIOB Kypca r€éOMETpUHU
10-11 kmaccoB, cuCcTeMaTH3aIUs

Pemate crepeomeTpudeckue 3agauun
Ha JI0Ka3aTeIbCTBO MaTEMaTHYECKUX
OTHOIIICHUI, HAXOXKICHUE
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3HAHUU.

Hcrtopus pa3BuTHs CTEPEOMETPUM KaK
HAYKU U €€ pOjIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHI

F€OMETPUUECKUX BEJIMYUH (JJIUH,
YIJIOB, IUIOINIA/IeH, 00BEMOB).
Hcnonb30BaTe npu penieHnn
CTEPEOMETPUUECKHUX 3a]1a4
MJIAaHUMETPpUUECKUE (haKThl

Y METO/IBI.

[TpoBOAUTE JTOTMYECKU KOPPEKTHBIE
NOKa3aTeNbHbIE PACCYXKICHUS

IIPU PELICHUH CTEPEOMETPUUECKUX
Y IJTAHUMETPUYECKHUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
peabHbIE CUTYaIluU U BBISBIISITh
BO3MOXHOCTb €€ MOJEIUPOBAHUSA

Ha A3bIKE€ TEOMETPHH.
MogenrpoBath peajbHYIO CUTYaIUIO
Ha A3bIKE€ TEOMETPUH U UCCIIEIOBATH
MTOCTPOEHHBIE MOJIEH, B TOM YHUCJIE
Y C UCIOJIb30BAaHUEM alIapara
anreOpshl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI IIPU PELICHUH 3a]1a4.
[Tomydars npeacTaBiIeHUE O TEOMETPUN
KakK O pa3BUBAIONICHCS HAYKE,
HCCIEAYIOUIEN OKPYKAKOIIUNA MUD,
CBSI3aHHOM C pealbHBIMU OOBEKTAMH,
MIOMOTAOUIEN PEMIUTh PeabHbIE
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KU3HEHHBIE CUTYaIUU O POJIH
CTEPEOMETPHUH B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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