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HOACHUTEJBbHASA 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «MATEMATHKA»

Pabouas nporpamma no yueOHOMY npenmMeTy «MaremaTuka» yriyoaEéHHOTO YPOBHS s
obyuaromuxcsi 10—11 kmaccoB paspaborana Ha ocHoBe DenepasbHOTO TOCYIApPCTBEHHOTO
00pa30BaTeNLHOTO CTaHIAAPTa CPEAHET0 00IIero 0opa3zoBaHus, ¢ y4¢TOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, NPEAbABIAEMbIX K MAaTeMaTHUYeCKOMY OOpa30BaHMIO, M TPAIULMUNA POCCUHCKOrO
oOpa3zoBanus. Peanu3arys mporpaMmMbl 00€CIICUnBAET OBJIA/ICHUE KITFOUEBBIMUA KOMIIETEHIMSIMH,
COCTABJIIOLIMMH OCHOBY JUIsl CaMOpa3BUTHSL M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYJIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHS JMYHOCTH 00YUaIOIINXCS.

B paboueil mporpamme yuTeHbl wujaeum U nojoxeHus «KoHuenuumum pazBUTUS
mMareMaTHueckoro obpasoBanusi B Poccuiickoit ®denepanmm». B coOTBETCTBUM C Ha3BaHHEM
KOHIIETIIIMM MaTeMaTH4ecKoe 00pa30BaHUE JAOJKHO, B YACTHOCTH, PeLIaTh 3ajauy oOecrneyeHus
HE00XOJUMOT0 CTpaHEe YMCIIa BHITYCKHUKOB, MaTEMaTH4YeCKasi IOJArOTOBKA KOTOPBIX JOCTaTOYHA
JUId TPOAOJDKEHHMs OOpa3oBaHMs 110 pa3IMYHBIM HAIPABICHMSAM, BKJIOYas IpenojaBaHUe
MaTeMaTHKH, MaTeMaTHUYECKUE HCCIIe0BaHus, paboTy B cepe HHPOPMAITMOHHBIX TEXHOJIOTUN U
Ip., a Takxke oOecneueHus JUIsl KaXAOoro oO0ydYarollerocss BO3MOXKHOCTU —JOCTHXKEHMS
MaTeMaTUYeCKON IOJArOTOBKM B COOTBETCTBUU C HEOOXOJUMBIM €My ypoBHEM. VIMEHHO Ha
peleHue 3TUX 3a1a4 HateneHa [IpumepHas paboyast mporpamma yriryoJaéHHOTO YpOBHSI.

B omoxy mmdpoBoii TpaHchopmammu Bcex cdep UEIOBEUECKOW JIeATEIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 XOpolleil MaTeMaTudecKoi
MOJATOTOBKU. JTO 00YCIIOBJIEHO TEM, YTO B HALLM JIHU PACTET YUCIIO CHELMATIBHOCTEHN, CBI3aHHBIX
C HENOCPE/ICTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B Ou3Hece, U B
TEXHOJOTMYECKUX O00JIacTAX, U Jaxe B rymMaHuTapHblx coepax. Takum oOpazom, Kpyr
oOyyaromuxcs, AJs KOTOPhIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMBIM IIpeIMETOM, (pyHIaMeHTOM
o0pa3oBaHMs, CYILIECTBEHHO pacuiupserci. B Hero BXoZST HE TOJbKO oOOydarommecs,
IUTAHUPYIOILME 3aHUMATHCS TBOPUECKOM U UCCIIe0BATENLCKOM paboTol B 00J1aCTH MaTeMaTUKH,
UHPOPMATUKHU, PU3UKH, 3KOHOMUKHU U B IPYTUX 00JaCTAX, HO M T€, KOMY MaTeMaTHKa HyXXHa JJIs
MCIIOJIb30BaHuUs B IPO(eccusix, He CBA3AHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknaaHas 3HaYMMOCTh MAaTEMAaTUKHU OOYCIIOBJIEHA TE€M, UYTO €€ MPEeIMETOM SIBISIOTCA
dyHaaMeHTalbHBIE CTPYKTYpPBI HAIIEro MHpA: MPOCTPAHCTBEHHBIC (OPMBI M KOJINYECTBEHHBIC
OTHOILEHMS, (PYHKIIMOHAIbHBIE 3aBUCHMOCTH U KaTErOpUN HEONPEeAeNEHHOCTH, OT MPOCTEHIINX,
YCBaMBAa€MbIX B HEMOCPEACTBEHHOM OIIBITE, O JIOCTATOYHO CIJIOKHBIX, HEOOXOIMUMBIX MJIsi
pa3BUTHs HAy4YHBIX W TEXHOJOTMYECKHX HAEH. be3 KOHKPETHBIX MaTeMaTHYeCKMX 3HAaHUMN
3aTpyJHEHO TOHMMaHUE MPHUHIMIIOB YCTPOICTBA W HCIIOJIB30BAHHUSI COBPEMEHHOW TEXHUKH,
BOCTIPHATHE U HMHTEPIIpETaluss pa3HOOOpa3HOM COLMANIbHOM, SKOHOMHUYECKOW, MOJIUTHYECKON
uH(popmanuu, Manaod(dpeKTUBHA TOBCEIHEBHAS IPAKTHUECKas AeITeIbHOCTh. Bo MHOTHX cdepax
npoeCcCHOHATIBHON JIeATENbHOCTH TPeOYyIOTCS YMEHHs BBINOJHATH PAcy€Thl, COCTABIATH
QITOPUTMBI, MPUMEHATH (OPMYJBI, MPOBOJUTH I'€OMETPUYECKHE HU3MEPEHUS U IOCTPOECHMS,
yuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATh U MPEIACTABIATh MHGOpPMALMI0O B BHUJE TaOJMIL,
Juarpamm U rpa@ukoB, MOHUMAaTh BEPOSITHOCTHBINA XapaKkTep ClydyallHbIX COOBITU.

OnHOBpEMEHHO C paclidpeHueM cdep NPUMEHEHHs MaTeMaTHKd B COBPEMEHHOM
ob1recTBe BCE 00siee BaXKHBIM CTAHOBHUTCSI MATEMATUYECKUN CTUITh MBIIIJICHHUS, TIPOSIBIISIONTUNCS
B ONPEJEIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce n3ydeHns MaTeMaTUKU B apCeHas IPUEMOB
Y METOJIOB MBIIIJIEHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKLHUS U AETyKIuS,
0o0o0mIeHne W KOHKPETH3alMsl, aHalW3 M CHHTEe3, KiaccH(UKalus W CcHcTeMaTH3alus,
abctparupoBanre M aHajorus. OOBEKTHl MaTeMAaTUYECKUX YMO3AKIIOUEHHH, MpaBuiIa HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHust (popMyIHpoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYKIEHUS, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUI CTUJIb MBIIIIeHUA. Benyiias poib NPUHAAISKUAT MareMaTHKe B (hOPMUPOBAHHU
AITOPUTMUYECKOW KOMITOHEHTHI MBIIIIEHUS! M BOCIIUTAHUM YMEHHUI eHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBaTh HOBBbIE. B mporecce pemeHus
3aJa4 — OCHOBBI I OpraHu3alud Y4eOHOHl JAesITeNTbHOCTH Ha YpPOKaX MaTeMaTHUKU —
pa3BHUBAIOTCSI TBOPUYECKAs U MIPUKJIAHAS CTOPOHBI MBIIIJIEHUS.



OOyuenne MmaremMaTuke MJaT BO3MOXKHOCTh pa3BUBaTh Yy y4alluxcs TOYHYIO,
paLMOHATIBHYI0 U MH(GOPMATUBHYIO PeUb, YMEHUE OTOMPATh HanOoJee MOAXOASIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpapUuecKue CpelncTBa JUIS BBIPAKEHUS CYXICHHM W HArIATHOTO HX
IPEJCTaBICHHUS.

Heo06xoauMbpiM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o011ee 3HAaKOMCTBO C METOJIaMH IO3HaHMS ACHCTBUTEIBHOCTH, MPEACTaBICHHUE O MpeAMEeTe U
METO/IE MAaTeMaTHKH, €r0 OTIMYUSAX OT METOJOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HAyK, 00
0COOEHHOCTSX MPUMEHEHHUs MaTeMaTUKU /ISl peIlIeHUs] HayuyHbIX M MPUKIAAHBIX 3aaa4. Takum
o0pa3oM, MaTeMaTuyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHUPOBAHKE OOIIEH KYJIbTYphI
YeJioBeKa.

W3yuenne MaTeMaTHKU CIIOCOOCTBYET 3CTETHYECKOMY BOCHHTAHHUIO — YEJIOBEKa,
INOHUMAHMIO KpacoTbl U  U3ALIECTBA MaTEMaTHMYECKUX  PACCYKIECHUH, BOCHPUATHUIO
reoMeTpruIecKux (popM, YCBOCHHUIO U/IeU CUMMETPHUH.

HEJA U3YYEHUS YYEBHOI'O IIPEJIMETA «<MATEMATHUKA»

[TpuopureTHpiMu nenasiMu oOydeHus: marematnke B 10—I11 kmaccax Ha yriayOnéHHOM
YPOBHE IIPOJOJIKAIOT OCTaBAThCS:

J (dbopMHpOBaHHE LEHTPAIGHBIX MATEMaTHUECKUX TOHSATHHA (YHCIIO, BEJIWYHHA,
reomMeTpuueckas (urypa, IepeMeHHas, BEpPOSTHOCTb, (YHKIHSA, HPOM3BOIHAS, WHTETPai),
o0ecrneynBarmIuX MPEEeMCTBEHHOCTh U IEPCHEKTHMBHOCTh MaTeMaTH4YeCKOro o0pa3oBaHus
00yJaromuxcs;

o MOJIBEICHUE yJallluXCcsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTHUKU U OKPYXKAIOLIEro MUpa, MOHMMAHUI0 MaTeMaTHKU KaK 4acTu OOLIed KyJIbTypbl
YeJI0BEUYECTBA;

o pa3BUTHE MHTEJJIEKTYAJIbHBIX M  TBOPYECKHUX CIIOCOOHOCTEHW  ydammxcs,
II03HABATEJIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUM, KpUTUYHOCTH MBIIUIEHUS, HHTEpeca
K M3Y4YEHUIO MAaTEMaTUKU;

o ¢dopmupoBaHue (YHKIMOHAJIBHOW MaTeMaTUYeCKOM TIpPaMOTHOCTH: yMEHUS
pacrio3HaBaTh MaTEeMAaTHYECKHUE aCIEKThl B PEAIbHbIX )KM3HEHHBIX CUTYallUsAX U MPU U3Yy4EHHUH
JIpYIUX y4eOHBIX MPEAMETOB, NPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POpMYyIUPOBATH
UX Ha s3bIKE MaTEeMaTHKM U CO3[aBaTh MaTeMaTUYeCKHE MOJENd, HMPUMEHSATh OCBOEHHBIN
MaTeMaTUYeCKU anmnapart JUIsl pellieHus IPaKTUKO-OpUEHTUPOBAHHBIX 3aa4, UHTEPIPETUPOBAThH
Y OLICHUBATh NOJy4YE€HHBIE PE3YJIbTATHI.

OcHOBHBIE JIMHUM cojepkaHus Kypca Matemaruku B 10 —l1lkmaccax yriyOn€HHOTO
ypoBHsL: «Hucna u BBIYKCICHUA», «Anredpa» («Anredpandeckue BbIpaKEHUs», «YPaBHEHUS U
HEepaBeHCTBa»), «Hauana maremarnueckoro ananusay, «I'eometpus» («I'eomerpuueckue Gurypbl
U uX cBoOlcTBa», «l3MepeHne reoMeTpuuecKuX BETUYUH»), «BeposTHOCTh M CTaTUCTHKAY.
JlaHHble JTUHUM Pa3BUBAIOTCS MapajljiesIbHO, KaX/J1as B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT IPYroM, a B TECHOM KOHTAaKTe U B3aumoaenctsuu. Kpome storo,
UX OOBEOUHSET JIOTMYECKas COCTaBIAIONIAs, TPAAUIMOHHO TMpPHUCYIIas MaTeMaTHKe W
IPOHM3BIBAIONIAS BCE MaTEMaTHYECKUE KYPChI U coiepkaTenbHble TMHUH. ChOopMyIMpOBaHHOE B
®denepanbHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM CTaHIApTE CPEAHEro OOLIEro oOpa3oBaHUs
TpeOOBaHUE «YMEHHE OINEPUPOBAThH MOHATUSAMU: ONpE/EICHNE, aKCUOMa, TEOpeMa, CIeJICTBHE,
CBOICTBO, MPHU3HAK, JOKA3aTeIbCTBO, PABHOCHIbHbBIE (POPMYIUPOBKH; YMEHUE (POPMYIHPOBAThH
o0paTHOE W TPOTHBOMOJIOXKHOE YTBEPXKAECHUE, TPUBOJUTH IMPUMEPHl U KOHTPHPUMEPHI,
MCIIOJIb30BaTh METOJ MaTeMaTHUYEeCKON HHAYKIIMU; TPOBOAUTD JOKa3aTelbHbIE PACCYKIEHUS pU
pEIIeHNN 3a7a4, OLEHUBATh JIOTMUECKYIO MPABUIBHOCTb DPACCYKIEHUI» OTHOCUTCS KO BCEM
KypcaM, a GOpMUPOBAaHUE JIOTUYECKUX YMEHUN pacmpenensercs Mo BCEM rojaM oOydeHHUs Ha
YPOBHE CpeHero oo1ero oopazoBaHusl.

MECTO YYEBHOI'O IIPEIMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE

B cootBerctBUM ¢ Denepa’bHBIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
cpenHero o0miero oopa3oBaHUs MaTeMaTHKa SIBISETCS 00sA3aTeNbHBIM MPEIMETOM Ha JAaHHOM
ypoBHe oOpazoBanus. Hacrosmeit IlpumepHoii paboueill mporpammoi IpexycMaTpuBaeTCs
u3ydyeHue yuyeOHoro mpenmera «MaTemaTtuka» B pamMKax TpEX yueOHBIX KypcoB: «Anredpa u



Hauaja MaTeMaTH4ecKoro aHamuzay, «l'‘eomerpus», «BeposATHOCTH U  CTaTUCTHKA».
®opMupoBaHUE JIOTMUECKUX YMEHUN OCYIIECTBISETCS Ha MPOTSDKEHUH BCeX JIET OOydeHHs B
CTapIlei IIKOJIE, a SIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEPKAHUE BCEX HA3BaHHBIX BBIIIE KYPCOB.

B Y4e6noMm miane Ha nzydenue marematuku B 10—11knaccax Ha yriayOaéHHOM ypOBHE
OTBOAUTCS 8§ y4eOHBIX YacOB B HEJEIIO B TEUCHHE KaXXI0ro rojga o0yueHus, Bcero S60yueOHbIx
YacoB.

TemaTnueckoe IUTAaHUPOBaHHE YYEOHBIX KYpPCOB M PEKOMEHJIYEMOE pacIpeesieHue
yueOHOr0 BPEMEHH I U3YyU€HHUs OTICNIbHBIX TeM, MPEUIOKEHHbIE B HACTOSILEH Mporpamme,
HAJI0 pacCMaTpUBaTh KaK MPUMEPHbIE OPUEHTUPHI B TIOMOIIb COCTABUTEINI0 aBTOPCKON padoueit
IPOrpaMMBbl, U TPEkKAEC BCEro Y4YUTEN0. ABTOp palboueill mporpamMmsbl BIpaBe YBEIUYHUTh WU
YMEHBIINTh TPEJIOKEHHOE YUCIO Y4eOHBIX YacOB Ha TEMY, YTOObI YIIyOMTbCS B TEMAaTHUKY,
3aMHTEPECOBABIIYI0 OOYyYaIOUIMXCS, WM HAMpaBUTh YCUIIUS HA MPEOAOJICHHE 3aTpyIHEHUM.
JlomycTUMO TakKe JIOKaJbHOE Iepepacipe/ieieHue U IMEepPecTaHOBKA 3JIEMEHTOB COJCpPKAHUS
Kypca BHYTpHU JaHHOTO Kjacca.

KonnyectBo mpoBepouyHBIX paboOT (TeMaTHYeCKHM M HMTOTOBBIH KOHTPOJb KadecTBa
YCBOGHHUS y4eOHOro MarepHualia) U UX TUI (CaMOCTOATEIbHbIE U KOHTPOJIbHBIE paOOThI, TECTHI)
OCTalOTCS Ha YCMOTPEHUE YUUTEIS.

Taxxke yunTens BOpaBe YBEIHUUUTh UM YMEHBIIUTh YUCIO Y4EOHBIX YAaCOB, OTBEAEHHBIX
B paboueii mporpamme Ha 000OIIEHUE, TIOBTOPEHHUE, CUCTEMATU3AIUI0 3HAHUI 00yJYaromuXcs.
EnuHCTBEHHBIM, HO MPHUHIMUIUAIBHO BAKHBIM KPUTEPHEM SIBIISICTCS TOCTHXKEHUE PE3YJIbTaTOB
00y4yeHHsI, yKa3aHHBIX B HACTOAIICH MTpOrpamMme.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPE/IMETA
«MATEMATHUKA»

OcBoenue yuebHOro mpeamera «MaremaTuka» JODKHO OOecrednBaTh JOCTHXKEHUE Ha
YpOBHE cCpenHero oOimero oOpa3oBaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpEeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTATHl OCBOCHHUSI MPOTPaMMBI y4eOHOTO mpenMera «MaremaTukay
XapaKTepU3YIOTCS:

I'paskaHcKOe BOCIUTAHHUE:

C(OPMHPOBAHHOCTBIO TPAXKAAHCKOM TMO3MIUM OOYyYaromerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOTO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpOLENYp TIpa’kAaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCHCTBOBATh C COIUAIBHBIMH HHCTUTYTAMH B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAUEHUEM.

[laTpuoTnveckoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO POCCUNMCKOM IpaXkK1aHCKOM HIAEHTUYHOCTH, YBAXKEHUS K MIPOIIJIOMY
U HACTOSAIIEMY PpOCCHHCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHHSIM
POCCHIMCKMX MaTeMaTHKOB M POCCHHMCKON MaTeMaTH4eCKOH HIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTIDKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIUTAHUE:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapojaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOI'0 TIOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JOCTYDKEHUH HAyKH M JESITEIBHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOWYHBOTO OYyTYIIETO.

OCTETHYECKOE BOCIUTAHHUE:

JCTETUYECKUM  OTHOIIEHHEM K MHpYy, BKJIIOYas OCTETUKY MaTeMaTU4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIICHUH, pacCyKISHH, BOCHPUAMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO YMEHHs MPHUMEHATh MaTeMaTHUeCKHEe 3HAaHUS B HHTEpecax
3I0pOBOro M Oe3omacHOro o0pas3a *U3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBbIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, PeryisipHas (usnueckas




AKTUBHOCThH); (PM3UUECKOTO0 COBEPLICHCTBOBAHUS INPH 3aHATHUAX CIOPTUBHO-030POBUTEIBHON
JEeSITENIbHOCTBIO.

Tpyl0BO€ BOCIUTAHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYHOIIO0MS; UHTEPECOM K Pa3IUYHBIM
cdepam mpohecCHOHATBEHON JIeATEILHOCTH, CB3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
NPAaKTUYECKHX 3a/1a4 MATeMaTH4YEeCKON HAalIPaBJICHHOCTH.

DKOJOrH4YeCcKOe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO 3KOJOTMYECKOW KYJIbTYPHI, MOHUMAHHEM BIIMSHHUS COIHAIBHO-
SKOHOMHMYECKUX TMPOIIECCOB Ha COCTOSHUE MIPUPOJHOM W COLMAIBHOW Cpelbl, OCO3HAHHWEM
r00aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpoOJieM; OpUEHTalue Ha  NpPHUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUU JUIs pelieHusl 3a7ad B 00JIaCTU OKpYXarolle cpefbl, MiIaHUupOBaHUS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH ISl OKPY>KAIOLIEH CPEIbI.

LleHHOCTH HAYYHOTO MMO3HAHUS:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKU, TOHWMMaHUEM MaTeMaTH4YeCKOW HayKH Kak cdepsl
YeJIOBEUECKON JEATENbHOCTH, ITAMOB €€ Pa3BUTUS W 3HAUMMOCTH ISl PAa3BUTHUS [IMBHIIH3AINH;
OBJIaJICHUEM SI3bIKOM MAaTEMATHKU U MaTEMaTH4eCKON KyJIbTYpPOU KaK CPEICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOCKTHYIO U MCCIEI0BATENBCKYIO IEATEIIbHOCTh MHIUBUIYAIHHO
U B TpYIIIE.

METANPEJMETHBIE PE3YJIbTATDBI

MertanpeameTnble  pe3yiabTaThl  OCBOGHHMS ~ IPOrpaMMbl  y4eOHOrO  MpeaMmera
«MareMaTuka»  XapakTEepHU3YyIOTCS ~ OBJAQJCHUEM  VHUBEPCANbHLIMU  NO3HAGAMENbHLIMU
OelicmeusmMU,  YHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU — OCUCMBUIMY,  YHUBEPCATbHbIMU
PecynaAmueHbIMU OeliCMBUIMU.

1) Vuueepcanvnvie noznasamensuuie oeticmsus, obecnevusaiom hopmuposanue 6A306b1x
KOZHUMUBHBIX Npoyeccos obyuaiowuxcsi (0ceoenue memooos NO3HAHUL OKPYICAIOue20 Mupa;
nPpUMeHeHUe I02UYECKUX, UCCIe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgpopmayuell).

ba3oBble 1O0rMYeCcKHe NEUCTBHUS:

o BBISIBISITh M XapaKTEPH30BaTh CYIIECTBEHHBIE NPU3HAKA MaTEeMaTHYECKHX
00BEKTOB, MOHATHI, OTHOIIEHUI MEXAy MOHATHAMH; (HOPMYITHPOBATH OMpPEEIICHUs MOHSATUH;
yYCTAaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAaHWS i O0OOIICHUS W
CpPaBHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

J BOCTIPUHHMATH, (bopmynHupoBaTh " npeoOpa3oBHIBATH CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATEIbHBIE, SAMHUYHBIC, YACTHBIC M OOIIHE; YCIOBHEIC,

® BBISIBIISITh MaTeMaTHYECKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUns B (pakTax,
JMaHHBIX, HAOMIONEHHWSX U  YTBEPXKICHUSX;, TNpeiaraTb KpPUTEpUU Uil BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

# JleNaTh BBIBOJIBI C MCIIOJNIB30BAHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKTFOUeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

# [IPOBOJIUTH CAMOCTOSITETHHO JIOKA3aTeIhCTBA MATEMATHIECKUX YTBEPKACHUH (TIpSMBIC U
OT TIPOTHUBHOTO), BBICTpAMBATh APTYMEHTAIMIO, TNPHBOJUTH TMPUMEPHl H KOHTPIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BBIBOJIBI;

® BLIOMpATh CMOCO0 perieHuss y4yeOHOM 3ahayd (CpaBHMBATh HECKOJIBKO BapHaHTOB
pemieHns, BHIOMpATh HaWOoOJee MOIXOMSIIMA C YYETOM CaMOCTOSITETIHHO BBIICICHHBIX

KPUTEPUEB).
ba3oBble nccaeoBaTenbcKkue AeHCTBHS:
J UCMOJb30BAaTh BONPOCHl KaK HCCIENI0BAaTEIbCKUN WHCTPYMEHT IO3HAHUS;

(bopMynupoBaTh BONPOCH], PUKCUPYIOLIUE IPOTUBOPEUNE, MPOOIeMy, YCTaHABIUBATh HCKOMOE U
naHHoe, GOpMUPOBATH TMIIOTE3Y, APT'YMEHTHPOBAThH CBOIO MMO3ULINIO, MHEHHE;



° MIPOBOANTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTE MaTeMaTUYECKOTO OOBEKTa, SBICHUS, IMPOIECCa, BBISIBICHUIO
3aBHCHMOCTCH MEXIy 00bEKTaMH, IBJICHUSIMH, ITPOIECCAMH;

° CaMoCTOSITENTLHO (hopMynHpoBaTh OOOOIICHHUS W BBIBOABI IO pE3yjbTaTaMm
MPOBEJICHHOTO  HAOJIONCHUsS, WCCICOBAHMS, OIICHHBATh JIOCTOBEPHOCTh  IOJNYyYEHHBIX
PE3YIBTaTOB, BBIBOJIOB M 000OIICHHIA;

° MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TakKe BBIIBUTATH
MIPEIITOJIOKEHUS O €TO PA3BUTUU B HOBBIX YCIIOBUSIX.

PaGoTta ¢ nHOopManmeii:

® BBISIBIISITE JIS(UITUTHI HHPOPMAIIIH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOIPOC U JIJIS
peIIeHUs 3aa49H;

. BBIOMpaTh HMH()OPMAIMIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AHAIH3HUPOBATH,
CUCTEeMATU3UPOBATh W HMHTEPHPETUPOBATH HMH(DOPMAIMIO pPA3IMYHBIX BHIOB ©  (QopM
IIPEJICTaBIICHHUS,

. CTPYKTYpUpOBaTh HH(MOpMAIMIO, NPEACTABIATh €€ B pPa3IMYHBIX (opMmax,
WITIOCTPUPOBATh IPadUyuecKy;

o OLIEHUBATh HAAEKHOCTh MH(OPMAIIMK 110 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) Vnugepcanvhvle KOMMYHUKAMUBHBLE OeliCMEUs, 00eCneyusaom copmuposaHHocns
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oobuienue:

o BOCIIPUHMMATh U (POPMYJIMPOBATH CYKJEHHUS B COOTBETCTBHM C YCIOBUSMH U
HenssMu  OOIIEHUs; SCHO, TOYHO, I'PAaMOTHO BBIpaXKaTb CBOIO TOUYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHS IO XOJy peHICHUS 3aJadyd, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

J B XOi€ OOCYXJIEHHUS 3alaBaThb BONPOCH IO CYIIECTBY OOCYKIAE€MOH TEMBI,
npo0OsieMbl, pelaeMoil 3aJauM, BBICKAa3blBaTb WJEH, HAIEJIEHHbIE HA T[IOUCK pPELICHUS;
COIIOCTABJIATh CBOM CYXJIEHHUS C CYXKIECHUSAMM JpPYTrUX Y4YacTHUKOB JMaJlora, oOHapyXHBaTh
pazauuMe U CXOJCTBO IO3ULUH; B KOPPEKTHOH ¢opMe (HOopMynHpoBaTh pa3HOIJIACUS, CBOU
BO3PAXKEHHUS;

J MIPE/ICTaBIATh PEe3yJbTaThl PEIIeHUs 3aJaud, SKCIEPHUMEHTa, HCCIeI0BaHus,
IIPOEKTa; CAMOCTOSATEIbHO BBIOMPATh (OpMAT BBICTYIUIEHHS C y4ETOM 3ajad MPEe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHHUYECTBO:

o MOHMMAaThb W HCHOJb30BATh IPEUMYILECTBA KOMAaHJHOW M HMHIUBUAYaTbHOU
paboThl TpU pelmeHuH Yy4eOHBIX 3ajay; NPUHUMATh LEdb COBMECTHOH JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOoThlI, paclpelesTh BUAbI padoT, JOroBapuBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKHX JIFOJIEH;

. y4acTBOBaTh B IpYyNNOBHIX (opMax paboThl (00CYXIEHHS, OOMEH MHEHUSIMHU,
«MO3TOBBI€ IITYPMBI» U T.I1.); BBIIOJIHATH CBOIO YaCTh pabOTHI U KOOPIMHUPOBATH CBOM JHCTBUS
C JIpyTMMHU 4IEHAaMH KOMAaHJbl; OIEHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

3) Vuusepcanvnvlie — pecynamuenvie  Oeiicmeus,  obecneuusaiom — opmuposanue
CMBLCIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CaMoopraHu3anus:

° COCTaBJIAThH IJIAH, alTOPUTM pPEIICHUs 3aJa4yd, BbIOMpATh CIIOCOO peIIeHUs C
y4E€TOM WMCIOIIUXCSA PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yU€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:




J BJIaJIeTh HABBIKAMU TO3HABATENLHOU pedUIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX
JeMCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB; BIAJAETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PEeLIeHNs: MaTeMaTHUeCKON 3ajauu;

J NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NpPH PELICHUM 3a/auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBHE pE3yJbTaTa LEIU M YCIOBUSM, OOBSICHATH NMPUYHHBI
JOCTH>KEHUS UM HEAOCTIKEHHSI PE3yIbTaTOB NS TEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OL[CHKY
IpUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATHI

IIpenmetHsble pe3ynbTaThl OcBOeHMs Paboueil mporpaMMsbl 10 MaTeMaTHKe MPeICTaBIeHbI
10 To/aM OOydYeHHUS B paMKax OTJAENbHBIX KypCOB B COOTBETCTBYIOIIMX pPa3J/ielax HACTOSIICH
[Iporpammel.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

HEJA U3YYEHUS YYEBHOI'O KYPCA

I'eomerpust siBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaK Kak 00ecreunBaeT BO3MOKHOCTh N3YUEHHs AUCLUIUINH €CTECTBEHHOHAYYHOMH
HANpaBJICHHOCTH M TPEIMETOB T'YMAaHUTAPHOTO IMKIA. [10CKONBKY JOTHYecKOe MBIIUICHHE,
dopmupyeMoe IpH M3YYEHUH OOYYArOIMMUCS TOHATHMHBIX OCHOB TI'€OMETpUH, IpHU
JIOKA3aTeIbCTBE TEOPEM M TOCTPOCHHUU IEMOYKU JIOTUYECKUX YTBEPKICHHUU TPH PEIICHUU
reOMETPUYECKUX 3a/a4, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCS. TIPU PEIICHUH 33/1a4 €CTeCTBEHHOHAYYHOTO IIMKJIA, B YACTHOCTH (PH3MYECKUX
3ajay.

Lenp ocBOeHUs porpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha yriyOn€HHOM ypOBHE —
pa3sBUTHE WHIUBHYalIbHBIX CIIOCOOHOCTEH OOy4arolMXCsl MpPU H3YyYEeHUM TEeOMETpUH, Kak
COCTaBIISIIONIEH MpeaMeTHOH obnactn «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecrevyeHue
BO3MOXKHOCTH HPUOOPETEHHs] M HCIOJIb30BaHUs Oosiee IIyOOKHMX TeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpuopuTeTHBIME 3a7]a9aMH Kypca T€OMETPHUHU Ha yrITyOJIEHHOM YPOBHE, PACIIHPSIOIIIMHA
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

. paclIMpeHue MPEACTaBICHUS O I€OMETPUM KaK 4YacTH MHPOBOM KYyJIbTYpbl H
OPMHPOBAaHHE OCO3HAHUS B3aUMOCBSA3U T'€OMETPUU C OKPYKAIOIINUM MUPOM;
2

o (dbopMHpOBaHUE MPEACTaBIECHUS O IPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEUIINX

MaTEMaTUYECKUX MOJEIIAX, O3BOJISAIOIIMX ONUCHIBATH U N3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa; 3HAaHUWE MOHATUHHOro amnmapata Mo paszeny «CrepeoMeTpus» LIKOJIBHOIO Kypca
T€OMETPHUH;

. (dbopMUpOBaHHE YMEHHUS BaJ€Thb OCHOBHBIMH IOHSTHUSIMU O IMPOCTPAHCTBEHHBIX
¢urypax m uX OCHOBHBIMU CBOMCTBaMH; 3HaHUE TEOpeM, POpMy]l U YMEHHE UX MPUMEHSTH;
YMEHUS 1I0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTAHJAPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

. dbopMHUpOBaHNE YMEHHUS PACIIO3HABATh HAa YePTEkKaxX, MOJACISIX U B PEAIbHOM MHPE
MHOTOTPaHHUKHU U TeJla BPaLeHUs ; KOHCTPYUPOBATh N'€OMETPUUECKUE MOJENH;
. dbopMHUpOBaHHE TMOHMMAHHUS BO3MOKHOCTH aKCHOMATHYECKOTO TOCTPOCHUS

MaTeMaTUYeCKUX TEeOpHil; (pOopMUPOBaHHE MOHMMAHUSA POJU AKCHOMATHKH NPU IMPOBEIECHUU
pacCyKIeHUN;

L q)OpMI/IPOBaHI/Ie YMCHHA BJIAACTh MCETOAAMHU A0Ka3aTCJIbCTB W aJITOPUTMOB
pEemICHUA; YMCHHA HUX IMPUMCHATH, IPOBOAUTE AOKA3aTCIBHBIC PACCYXKIACHUA B XOA€C PCHICHUSA
CTEpEOMETPUYECKUX 3aJad M 3aJad C TNPAKTUYECKUM CcoJepXkaHueM; (OpMHpOBaHUE
NPEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKICHUM U POJIM AaKCUOMATUKHU B IIPOBEJACHUU JACNYKTUBHBIX PACCYKICHUN;



J pa3sBUTHE M COBEPILICHCTBOBAHUE MHTEIICKTYAJIbHBIX U TBOPYECKHX CITIOCOOHOCTEH
00y4aromuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIICAOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBILIEHHS], UHTEpeCca K U3y4EHHUIO T€OMEeTpUH;

J dopmupoBaHne (QYHKIMOHATBHOH TI'PAaMOTHOCTH, pPEJIEBAaHTHOM T'€OMETPHH:
YMEHMsI paclio3HaBaTh MIPOSBICHUS T€OMETPUUECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peabHbIX KU3HEHHBIX CUTYALUsIX W IPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAaHUS pEAlbHBIX CHUTYyalUil, MCCIEA0BaHUs
HOCTPOCHHBIX MOJieNell, HHTepIpPETalMy OTYYEHHBIX Pe3yIbTaToB.

OcHoBHbIE cozieprkaTenbHble TUHUH Kypca «'eomerpun» B 10—11 knaccax: «IIpsimble u
IUIOCKOCTH B IIPOCTPaHCTBE», «MHOrorpaHHukm», «Tena BpameHus», «BeKTopbl 1 KOOpAUHATHI
B IIPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe B DeneparibHOM rocylapcTBEHHOM 0Opa30BaTEIbHOM CTaHAApTE
cpeaHero oobmero oOpa3oBaHusl TpeOOBAHUE «YMETh ONEPHPOBATH MOHITUSMUY, PEIEBAHTHBIX
reoMeTpuu Ha yriyOnéHHoMm ypoBHe oOyueHuss B10—I11 kiaccax, OTHOCHUTCS KO BCEM
COJEpXKATeNbHBIM JIMHUSAM Y4eOHOTO Kypca, a (QOpPMHUpPOBAHHE JIOTMYECKHX YMEHUH
pacrpeniesisieTcst He TOJIbKO 10 COJIepKaTeIbHbIM JIMHUAM, HO U 110 rojaMm o0ydeHus. Conepxkanue
0o0pa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylbTaraM ocBoeHus IIpumepHoil paboueit
IPOTpaMMBbl, pacrpeieIEHHbBIM 110 rofiaM 00y4eHus1, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIUIHAIHHBIM BOIIPOCaM 00YydJaroIrecs o0pamiainch HEOAHOKPATHO. JTO
IO3BOJISIET ~ OpPraHU30BaTh  OBJIAJCHUE T€OMETPUUECKUMH  HOHATUSAMM M HaBBIKAMHU
NOCJIEZI0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM IPHUHIMIIA NPEEMCTBEHHOCTH, @ HOBbIE
3HaHUS BKIII0YATh B OOIIYI0 CUCTEMY F'€OMETPUYECKHX MPeICTaBIeHUH 00yJaromuxcs, pacumpss
U yrayOusis e€, o0pa3ys mpovYHbIe MHOYKECTBEHHBIE CBSI3H.

[lepexon K U3y4E€HUIO T€OMETPUHN Ha YIIIYyOJEHHOM YPOBHE 1103BOJISET:

—co31aTh ycIoBHS s quddepeHnranun 00ydeHus, MOCTPOCHUS WHAMBHIYaTbHBIX
o0pa3oBaTeNbHBIX HPOrpaMM; O0ECHeYHuTh  YIIIyOJNE€HHOE H3yuyeHHEe TeOMETPUH  Kak
cocTaBJsitolIell yueOHoro npeamera «MaremaTukay;

— MOATOTOBUTH O0YYAIOIIMXCSl K MPOJODKEHUIO U3YyUeHHsl MaTEeMaTHKH ¢ y4€TOM BbIOOpa
Oynymieit npodeccuu, odecriednBasi MPEEMCTBEHHOCTh MEXKIY OOmMUM U MPodecCHOHATBHBIM
o0pazoBaHHEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B YyeOnoM miaHe Ha u3ydeHue yriayOon€HHoro kypca reomerpuu B 10—11 kmaccax
OTBOJUTCS] HE MeHee 3 yueOHBIX YacOB B HEJENI0 B TEUEHHE KaXKIOro rojia 00y4eHus, BCEro 3a
nBa roaa ooydyenus — He MeHee 210 yuyeOHBIX YacoB.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHBI OCBOEHUSA PABOYEN
IMPOT'PAMMBI (ITIO TOAAM OBYYEHMUS)

OcBoenune yueOHOTO Kypca «l'eoMeTpusi» Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHMs
JOJDKHO 00ecreunBaTh JOCTHKEHUE CIeTYIOIUX TPEIMETHBIX 00pa30oBaTeIbHbIX PE3YIbTAaTOB:

10 kiace

o CB06OHO ONEpUPOBATH OCHOBHBIMU IMOHATUSMH CTEPEOMETPUHU IPU pEIICHUU
3aJa4 ¥ MPOBEJCHUN MaTeMaTHUECKUX PACCYKACHUH.

o [IpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX [PU PpEIICHUU
reOMETPUUYECKUX 3aj1au.

J KnaccupunupoBarh B3aUMHOE pacIloiOKEHHE TPSMBIX B  IPOCTPAHCTBE;
IUIOCKOCTEN B MPOCTPAHCTBE; MPSAMBIX U TNIOCKOCTEN B IPOCTPAHCTBE.

J CB0oOOIHO omepupoBaTh MOHSATHSAMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE:
MEXy MPSMBIMH B IPOCTPAHCTBE; MEKTY MPSAMOU U MIIOCKOCTBIO.

. CB0060HO ONIEepUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH.

J CB00O/IHO pacrno3HaBaThb OCHOBHBIE BHJIbI MHOTOI'PaHHUKOB (MpU3Ma, ITHUpaMua,
MPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo).

J KnaccugunupoBarb MHOTOrpaHHUKH, BEIOUpPAasi OCHOBAHUS JJIS KJIACCH(PHUKAIINUH.



L4 CBO60[[HO OIICpHUPOBATH IMMOHATHUAMHU, CBA3AHHBIMHA C CCYCHHUCM MHOI'OI'PAaHHUKOB
INJIOCKOCTBIO.

J BoimonHsaTe napaiuienbHOe, IEHTPalIbHOE W OPTOTOHAIBHOE MPOEKTHPOBAHUE
¢buryp Ha IIOCKOCTb; BBIIOIHITH U300paXkeHUsI GUTYp Ha TIOCKOCTH.
J CTtpouTh ceueHUs MHOTOTPAHHUKOB PAa3JUYHBIMU METOJIaMH, BBINOJIHATH

(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXy, COOKY,
CHU3Y.

° BpruucasaTe miomaaM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHUPAMHJIA),
TEOMETPHUYECKUX TeJl C MPUMEHEHHEM (popMyII.

° CB00OOHO OMepUpOBaTh MOHATHUAMH: CHMMETPHUSI B IIPOCTPAHCTBE; IIEHTP, OCh U
IJIOCKOCTh CHMMETPHH; IICHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBHI.

° CB0OOIHO oOmEpUpOBaTH TMOHSTHAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B MPOCTPAHCTBE.

° BpInosHATE nelCTBUA HAJl BEKTOPAMH.

° Pemarts 3a7aun Ha TOKa3aTEIbCTBO MAaTEMaTUUYECKUX OTHOIICHUM M HAaXOXKJICHHC

T€OMETPUYECKUX BEJIIMYMH, IPUMEHSSI U3BECTHBIC METOBI IIPU PEILICHUU MAaTEMaTUYECKUX 3a1a4
IIOBBILIEHHOI'O U BBICOKOTO YPOBHSI CJIOKHOCTH.

. IIpuMeHATH  mpoCTEHIIME  OPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

o W3Bnekatb, mpeoOpa3oBbIBaTh U HUHTEPOPETHPOBATH  HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, IPEJCTABICHHYIO Ha YePTEKaX U PUCYHKAX.

. IIpuMeHATh MOJy4YEHHBIE 3HAHMS Ha NPAKTUKE: CPABHMBATh U AHAJIU3UPOBATH
peanbHble CUTyallMd, IPUMEHATH W3YyYCHHBIE IIOHATHS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTHYeCKu CPOpPMYIHPOBaHHON MPOOIEMbl, MOJECINPOBATh peallbHbIe CUTYALlUU Ha S3bIKE
T€OMETPHH, UCCIIEA0BATh TIOCTPOCHHBIE MOJEIIN C UCIIOJIBb30BAaHUEM N€OMETPUYECKHUX ITOHATHN U
TEeopeM, ammapara ajireOpbl; pellaTh MPaKTUYECKUE 3a/lauM, CBS3aHHBbIE C HaXOXKJICHHEM
F€OMETPUYECKUX BEJIMYHUH.

o Hmets npencTaBieHust 00 OCHOBHBIX 3Tarax pa3BUTHs T€OMETPUU KaK COCTABHOM
JacTu GyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

11 KJIACC

o CBoOoHO omepupoBaTh IMOHSATHSIMH, CBSI3aHHBIMU € I[MJIMHIPUYECKOM,
KOHUYECKOU U CPepruyecKOil MOBEPXHOCTIMU; OOBICHATH CIIOCOOBI OTyYEHUSI.

o OnepupoBaTb MNOHATHSMM, CBS3aHHBIMM C TEJIaMU BpALICHMS: LHAJIUHAPOM,
KOHYCOM, c(hepoit U apom.

. PacnioznaBare Tena BpaimieHus (UMIUMHAP, KOHYC, cdepa U 1ap) U OOBSACHATH
CHOCOOBI IOJTyYEHUS TeJl BpallleHUsl.

o KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

o BbIuuCnATh BETUUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJ BpAIlleHUs; 00bEMBI U

IUIONIAId TIOBEPXHOCTEM MHOTOTPAHHUKOB M TeNl BpAIIeHHs, TEeOMETPUYECKUX Tel ¢
npuMeHeHueM (Gpopmyi.

o CBOOOIHO oOmepupoBaTh TOHATUSMHU, CBS3aHHBIMH C KOMOWHAIIUSAMHU Tel
BpallleH!s] 1 MHOTOTPaHHUKOB: MHOTOTPAHHUK, BITUCAHHBIN B chepy U ONMUCAHHBINA OKOJIO CEPHI;
cdepa, BliMcaHHAasi B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

° BBIYuCISITE COOTHOIIEHUS MEXAY IUIOMAASMU TIOBEPXHOCTEH U oOBEMaMu
MMOJOOHBIX TE.
° N300paxarh u3ydaembie (GUTYPHI; BBHIOTHATH (BBIHOCHBIC) IJIOCKUE YEPTEKU U3

PHCYHKOB MpPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHM3Y; CTPOUTH CEUEHHS Tell
BpAIICHHUS.

o W3Bnekatb, WHTEPOpPETHpPOBaTh W  NpeoOpa3oBbIBaTh  HH(MOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, IPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

J CB000IHO OnEpUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE.



° BrImonaaTs orncpanru Hal BEKTOpaMHU.

° 3aI[aBaTB IJIOCKOCTh YPABHCHHUECM B I[CKapTOBOfI CUCTCMC KOOPpAWHAT.

L4 Pemate rCOMCTPHUYCCKUC 3aJaud Ha BBIYHUCICHUC YIJTIOB MCKAY IMIPAMBIMU U
IIJIOCKOCTAMM, BBIYUCIICHUC paCCTOHHI/Iﬁ OT TOYKHU OO IINIOCKOCTH; B ILCJIOM, HAa NINPHUMCHCHUC
BEKTOPHO-KOOPAHWHATHOI'O METOJA IIPU PCIICHUH.

° CB00OHO OnepupoBaTh NOHATUSIMU, CBSI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE;
3HATh CBOMCTBA ABUKECHUH.
° BBITIOJIHSITh U300paKEHUs MHOTOTPAHHUKOM W TeJI BPAIICHHS MPU MapalIeIbHOM

IIEPEHOCE, LICHTPAIBHON CUMMETPUH, 3€PKaJIbHOM CUMMETPHUH, IIPH ITOBOPOTE BOKPYI IIPSAMOM;
npeoOpa3oBaHMs TOI00MS.

J Crpouth ceueHuss MHOIOIPAHHHMKOB M TE€J BpAllCHUS: CEUYEHHUS LWIMHJIpA
(mapamienbHO W TEPHEHAMKYJISAPHO OCH), CEUYEHHS KOHyca (MapauiebHOE OCHOBAHHUIO U
MPOXOJSIIee Yepe3 BEPIINHY), CEUSHHUSI 11apa.

° Hcnonp30BaTh METOBI TOCTPOCHUSL CEUEHUI: METOJ, CIEA0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUSA, METO/I IEPEHOCA CEKYLIEHN TIIIOCKOCTH.

° Jloka3pIBaTh TEOMETPUYECKHUE YTBEPHKIACHUA.

° [IpumeHsaTh reoMeTpruueckre (BakThl IS PEIICHUsS CTEPCOMETPUUYECKUX 3ajad,

MPEANOJIAralolIuX HECKOIBKO 1IAaroB PELIEHUs, €CIIM YCIOBHUSA NIPUMEHEHHs 3aJaHbl B SIBHOU U
HEsIBHOU (opme.

. Pemarp 3amaun Ha 10OKa3aTEIbCTBO MaTEMaTUYECKUX OTHOIICHUN M HAXOXICHHUE
F€OMETPUYECKUX BEJIMYUH.

. IIpuMeHATH IPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI
IIPU PELIEHNN CTEPEOMETPUYECKUX 3a/1a4.

. IIpuMeHATh MONyYCHHBIE 3HAHMS HA INPAKTHUKE: CPaBHMBATh, AHAIM3UPOBATH U
OLICHUBATh pPEAJIbHBIC CUTYyallMd; IPUMEHATh W3Y4YCHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B
npolecce NOUCKa PELIeHUs MaTeMaTHdecku chopMyIupoBaHHON MNpoOIeMbl, MOJEIUPOBATh
peajbHble CUTyallMM Ha A3BIKE TEOMETPUH, HCCIENOBaTh IIOCTPOECHHBIE MOJCIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKHX ITOHATUH U TEOPEM, arrapara ajareopsl; pelaTh IPakTHYeCKUe
3a/1a4M, CBA3AHHBIE C HAXO0KICHHEM I'€OMETPUYECKUX BEJIMYUH.

. Hmets npencTaBieHust 00 OCHOBHBIX 3Tarax pa3BUTHs T€OMETPUU KaK COCTaBHOM
qacTH (pyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeOoMeTpUU. Touka, mpsimasi, INOCKOCTh, TPOCTpaHcTBO. [IoHsATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLUECs, apallIe/IbHbIE 1
cKpemuBaromuecs npsaMele. [IpuzHaku ckpemuBaronmxcs npsaMeix. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEW B IPOCTPAHCTBE: IapajlIeIbHBIC IPSAMbIE B IPOCTPAHCTBE; MapaJUIEIbHOCTh TPEX
NPSMBIX;  [MAPAUIEIBHOCTh NPSIMOM M IIOCKOCTH. [lapayuienbHOE W LEHTpAJIBHOE
NpOEeKTHpOBaHue, n3o0paxkeHue ¢uryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHUSL.
N3o6paxenue ¢puryp B napauieabHON NPOEKUUU. YTIIbI C COHANPAaBIEHHBIMU CTOPOHAMU; YTOJ
MEXIYy NPSAMBIMH B IPOCTPaHCTBE. llapainenbHOCTh IUIOCKOCTEN: MapalljiesibHbIE IUIOCKOCTH;
CBOICTBa mapaienbHbIX IIocKkocTel. [Ipocreiiie npocTpaHcTBeHHbIE (UTYPBI HA MJIOCKOCTH:
TeTpadap, NapajljIeNeIUIET; IOCTPOCHUE CEUCHUMN.

[lepneHUKyIIpHOCTE MPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJSIPHBIE TPSIMBIE B
IIPOCTPAHCTBE, IIPSMBIE IapajUIeIbHBIE M IEPHEHIUKYISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEePNEHAUKYIISIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPAMON MEPIEHIUKYIIPHON IIIIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. llepneHAuKyIsp W HaAKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX NMEPHEHAUKYIAPAX.



VYIuIBl B IPOCTPAHCTBE: YIOJI MEXAY NPSAMOU U IIIOCKOCTBIO; IBYTPAHHBIN YIOJ1, IUHEHHBIN
yrojl ABYIpaHHOro yria. Tpé€XxrpaHHbld M MHOrorpaHHbie yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPAaHHBIX YIJIOB TPEXTpPaHHOIO yria. Teopemsl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Bunael MHOrorpaHHukoB; pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas npusma;
npsMasi 1 HaKJIOHHAs MPHU3Mbl; OOKOBas M TOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnen,
IPSIMOYTOJIBHBIM NapajulelenuIe] W ero cpoicTBa. KpaTuaiimme NoyTM Ha IIOBEPXHOCTH
MHOrOorpaHHuka. Teopema Oinepa. IIpoctpanctBeHHass Teopema Iludaropa. IMupammma: n-
yrojibHasi NUpaMua; paBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX I'paHel
paBWIbHON nupaMubl. [IpaBuiibHbBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma U INpaBUIIbHAs
NUpaMu/ia; NpaBUIbHAs TPEYrojbHasi IUpaMuia U IpaBUIIbHBIN TeTpasap; KyO. Ilpencrasienue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTa’3Ap, N0AEKa3Ip U UKOCAIP.

Beluuciienue 31€MeHTOB MHOIOIpaHHUKOB: péOpa, quaroHaiu, yrisl. Ilnomans 00koBoi
MIOBEPXHOCTH U MOJIHOM TOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIA/(b OCHOBaHM, TeOpeMa 0 OOKOBOM
HOBEPXHOCTH IpsiIMOIM npu3Msbl. [lnomane G0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIbHON
UPAMU/JIBI, TEOpEMA O IUIOIIAN YCEUEHHON TUPaMU/IbL.

CuMMeTpust B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABWIBHBIX MHOIOI'DAHHUKOB.
CumMerpuss B MNpaBUIBHOM MHOIOIPAHHUKE: CHMMETPHUS Mapajulesienuneaa, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHS IPABUIIbHONW MUPAMHUIBL.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTODP B IPOCTPAHCTBE; HYJIEBOU BEKTOP, [UIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPBI
KOJUIMHEApHbIE, COHANpABICHHbIE M MPOTHBOIOJIOXKHO HAIpPaBJIEHHbIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpPAaMHU: CIOKEHHUE U BBIUWTAHUE BEKTOPOB; CyMMa HECKOJBKHX
BEKTOPOB; YMHOXEHHE BEKTOpa Ha uncio. CBONCTBA c10keHUsl BEKTOpOB. CBOICTBA YMHOXKEHUS
BeKTOpa Ha yncio. [IonsaTre komIutanapHble BEKTOPBI. [IpM3HaKk KOMILUIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pPa3IoKEHUM BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b
MEXy KOOpJUHATaMHM BEKTOpa M KOOpAMHATAMU TOYEK. YTOI MEXIy BekTopamu. CkanspHoe
IIPOU3BE/IEHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHSA: UMIMHApPUYECKas TIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, 00pa3yIOIINE MOBEpXHOCTEN. Temna BpaleHus: [WIMH]IP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnosoxkenue chepbl U MIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe.
N3006paxeHue Tea BpaleHUs Ha MII0cKocTU. Pa3BépTka nunnHapa u konyca. CUMMETpHs cepbl
U 11apa.

O6béM. OcHoBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajenenunena U cueactsus u3 He€. OObEM NpsMOM M HAKIOHHON MPHU3MBI, LUIUHIPA,
nupaMuJibl 1 KoHyca. OOBEM 11apa v apoBOTr0 CETMEHTA.

KomOuHanmu Ten BpallleHMs W MHOTOrpaHHMKOB. [Ipu3Mma, BmMcaHHas B LWJIMHAD,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAIECHMUS.

[Tnomans MOBEpXHOCTH LMIMHJIpPA, KOHYCA; Miomaas chepsl u e€ vacreid; Ilogobue B
npoctpancTtBe. OTHomieHue 0OBEMOB, IUIOMIAZe MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue momodusi, romoTeTus. PemieHune 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEepPEOMETPUYECKIX METOJIOB.

IlocTtpoeHne cedyeHHid MHOTOTPAaHHMKOB W TEJl BpALEHUS: CEUEHUs IWIMHIPA
(mapamienbHO W TEPHEHAMKYISAPHO OCH), CEYCHHS KOHyca (MapauieJbHOE OCHOBAaHHUIO M
IpoXoJsliee Yepe3 BEpUIMHY), CEUSHHs 1Iapa; METOJbl MMOCTPOEHUs] CEYEHUI: METOJ] CIIE/OB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIEH TUIOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE



BekTops! B npoctpancTBe. Onepanuy Haj, BEKTOpaMu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXeHHUs. [IpsMoyrosibHasi cucremMa KOOpPAWMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOX MpH
PELIEHUU T€OMETPUUECKUX 3aay.

JIBM:KeHMS B IPOCTPAHCTBE

JIBxenus mnpoctpaHcTBa. OrtoOpaxkeHus. JIBuxkeHus W paBeHCTBO (uryp. OO6mme
CBOMCTBA JBW)XCHUH. Buapl IBM)KEHMIL: NapauIeIbHBIA IEPEHOC, LIEHTpalbHAasi CUMMETPHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS»

10 KJIACC (HE MEHEE 105 YACOB)
3 1 B HeAemto, Bcero 105 1, 1 ¥ — pesepBHOE Bpems

Ne Ha3Banue Kounue-
n/n | pasgena (TemMbl) | CTBO
OcHoBHBIE BH/IbI JIeSITE€JIbLHOCTH
Kypca qacoB OcHoBHoOE€ coaep;kanue
Yyamuxcs
(KoJIM4YeCTBO
4acoB)
1. BBeneHne B 24 4y OcHOBHbIE IPOCTPAHCTBEHHbIE GUIYPBHI. OmnpeneasaTs IUIOCKOCTh Kak (QHUTYPY, B KOTOPOWH
[MomaTns crepeoMeTpum: TOYKA, NpsMasi, IUIOCKOCTb, | BBITOJIHICTCS TNIAHAMETPHS.
CTepeoMeTpUIo npocTpancTBo. OCHOBHBIE TpaBWiIa H300paKCHHS Ha pPUCYHKE Jematp TpocTeHImHe JIOTWYECKHE BBIBOOBI W3
IUIOCKOCTH, TapajuleNIbHBIX IHPSIMBIX (OTPE3KOB), CEpeHMHBbl | aKCHOMATHUKH IJIOCKOCTH.
oTpe3Ka. [MpuBoaNTH pUMEpPbI peabHbIX 00BEKTOB,

ITonsaTus: nepecekarolMecs IIOCKOCTH, IIEPECEKAIOLINECs
IpsiMasi ¥ MJIOCKOCTh; NOJIyIPOCTPAHCTBO.

MHororpaHHuky, n300pakeHne IPOCTENIINX
MIPOCTPAaHCTBEHHBIX (PUTYpP, HECYLIECTBYIOMINX OOBEKTOB.

AKCHOMBI CTEpeOMETPHH U NePBbIE CJIeICTBUS U3 HUX.

Cnoco0bl 3a1aHusl IPSIMBIX U TUIOCKOCTEH B IPOCTPaHCTBE.

O0o03HaueHHs NPSMBIX U TUIOCKOCTEH.

Ceuenns. M300paxeHne cedeHWid MUpaMUAbI, Kybda U
NIPU3MBI, KOTOpBIE TPOXOIAT uepe3 ux péOpa. M3obOpaxeHue
nepeceyeHusi  MOJYYEHHbIX  MIockocted.  PackpammBanue
MOCTPOCHHBIX CEYCHUH pa3HBIMU IIBETAMH.

Meton cieaoB Jisi mocrpoenusi cedyenmii. ColicTBa
nepeceyeHuil mpsAMbIX M 1Iockocteil. IlocTpoenue ceueHuid B
nupamue, Kyoe no Tpém Toukam Ha péopax. Co3gaHne BEHIHOCHBIX
YyepTeXkeil U 3aIiCh IaroB MOCTPOCHHUS.

IloBTOpPEHNE NIIAHUMETPHH.

Teopema 0 NpONOPIMOHAIBHBIX OTpe3kax. [lomobue
TpeyroapHukoB. Teopema Menenas. Pacu€rel B ceueHHAX Ha
BBIHOCHBIX 4epTexkKax.

HcTopus pa3BuTus MIaHUMETPUU U CTEPEOMETPUU

naeagu3anreil KOTOPBIX SBISIOTCS aKCHOMBI TEOMETPHH.

W3yuaTh, IPUMEHATH IPUHIUIIEI HOCTPOCHUS CEUSHUH.

Hcnoan3oBaTh i1 MOCTPOEHHS CEUCHHUH METOA
CIIEJIOB, METOJ BHYTPEHHErO IPOEKTUPOBAHHSA, METOJ
MEPEeHOCa CeKyIIEeH MIOCKOCTH.

Pemats cTrepeomeTpuueckue 3aja4u: Ha ONpeelIeHIe
BUJIa CEUYEHUS U HAXOXKICHUE €T0 MUIOIAIH.

AXTyanm3upoBaTh (AaKTBl W METOIbl IUIAHHUMETPHH,
pelleBaHTHBIE TEME, IPOBOJANTH AHAIOTUH.

Hcnonb3oBaTe Impu peUICHUM 3aJad  CIEAYIOLIUE
IUIaHUMeTpHYecKue HakThl U METOIbI:

Teopempl ®ajneca U 0 NPONOPLUOHAIBHBIX OTPE3KAX.
ANTOpUTM AETeHUS OTpe3Ka Ha N paBHBIX yacTel. Teopema
Menenas.

PaBHOOEIpeHHBI  TPEyrodbHUK. PaBHOCTOPOHHUH
TpeyroapHuk. IIpsMoyronpHslii TpeyroiabHUK. CBOHCTBO
cpemHel JIMHUM TpeyroyibHUKAa. CBOHCTBO OMCCEKTPHCHI
yria tpeyrojabHuka. CBOICTBO MEUaH TPEYrOJIbHUKA.

[Tpu3Haku nogo0us TPEyroJIbHUKOB.

IMonryyats mnpeacraBieHust 00 OCHOBHBIX 3Tarax
Pa3BUTHsI TEOMETPUHM KaK COCTaBHOW 4acTH (yHAaMeHTa
Pa3BUTHUS TEXHOJIOTHI




2. B3auMHoe 64 Bs3auMHOE  pacnonoXeHue HpsAMBIX B IPOCTPAHCTBE. KinaccupuumpoBars  B3aMMHOE  pacCIONIOKEHHE
CkpemmBatomuecss npsMble. [Ipu3HaKM — CKpPEIIMBAIOMIMXCS | MPSIMBIX B IIPOCTPAHCTBE, WILIIOCTPUPYS PHCYHKaMH W
PaciojioKeHue NIPSIMBIX. IIPUBOJS IIPUMEPBI U3 PEANILHOM KU3HU.
NPAMBIX B ITapannenbHble mnpsiMble B IPOCTpaHCTBE. TeopemMa o JokaspIBaTh TEOpEMy O  CYyIIECTBOBAaHUUM U
CYLECTBOBAHMM W EIUHCTBEHHOCTU MpPSAMOM NapajUIeIbHOM | €AMHCTBEHHOCTH IApaUICIbHOM MpPSIMOW, IIPOXOASILEH
pOCTpaHCTBE JIAHHOU IPSIMOM, INPOXOASIIEH 4epe3 TOUKY IPOCTPAHCTBA U HE | 4epe3 TOYKY IPOCTPAHCTBA U HE JIEXKALEHd Ha JApPYrou
Jexaled Ha JaHHOM HpsaMoi. JleMMa o0 1mepecedyeHMHU | NPSAMOM; JEMMY O IIE€PECEYCHHMH IUIOCKOCTH JBYMs
Napajule/IbHbIX MPSAMBIX IIOCKOCThIO. [lapaiienbHOCTH Tpex | mapajulelbHBIMH  IPSMBIMH;  TeopeMy O  Tpéx
npsaMbIX. Teopema o0 TpEX MapasuleNnbHbIX MPSIMBIX. HapayelbHbIX MTPSIMBIX.
Teopema 0 CKpEeIMBAIOIIUXCS TPSAMBIX. Jloka3pIBaTh TNPHU3HAK CKPEHIMBAOIUXCSA MPIMBIX,
IMapannensHoe  mpoexktuposaHue. (OCHOBHBIE — CBOMCTBA | TEOPEMY O CKPEIIMBAIOMINXCS MPSIMBbIX.
MapauIeNbHOTO MpoeKTHpoBaHus. M3o00pakenne pasHbIX uryp B Jloka3piBaTh TEOpEeMy O paBEHCTBE YIJIOB C
MapasIeIbHON MPOEKIHH. COHAMPAaBICHHBIMU CTOPOHAMH.
IleHTpanpHas npoeKLus. OOBsICHATB, YTO Ha3bIBaeTCd MapaljielbHBIM H
Yron ¢ COHampaBiICHHBIMUA CTOPOHAMH. YTOJN MEXAY | LEHTPajIbHbIM IIPOCKTUPOBAHUEM M KAaK BBINOJIHIETCA
MIPSIMBIMHU. MPOEKTUPOBaHKUE (PUI'YDP Ha TUIOCKOCTb.
3ajaud Ha JOKa3aTeNbCTBO M MCCIIENOBAaHUE, CBSI3aHHBIE C Joka3bIBaTh CBOWCTBA [apajuIeIbHOTO
PAcCIOJIOKEHUEM TIPSMBIX B [IPOCTPAHCTBE IIPOEKTUPOBAHMSL.
M300paskaTe B NapajulesIbHOH NPOEKIMH pa3HbIe
TeOMETPUYECKHE (PUTYPHI.
Pemars CTEPEOMETPUIECKUE 3a1a4n Ha
JIOKa3aTeNnbCTBO M HUCCIEAOBaHHME,  CBS3aHHBIE C
PAacIoIOKEHNEM IPSMBIX B IPOCTPAHCTBE.
IIpoBoauTs  fmOKa3aTENbHBIE  PACCYKACHUS  IIPH
pellleHNH TeOMETPUYECKHUX  33Jad, CBS3aHHBIX  CO
B3aUMHBIM PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE.
CpaBHMBaTh, aHAJM3UPOBATHL W  OLIEHUBATH
YTBEPKJAECHUS C LIEIIbIO BBISIBICHUS JIOTHUECKU KOPPEKTHBIX
U HEKOPPEKTHBIX PacCyKICHUM.
MopenupoBaTh peallbHbIE CUTyalluM, CBSI3aHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM IPSMBIX B IIPOCTPAHCTBE, Ha
SI3BIKE TE€OMETPHHU.
Hccaenosars MIOCTPOEHHBIE MOJIeNnu c
UCTIONB30BAaHUEM TI'E€OMETPUYECKHX MOHATHH U TEOpeM,
anmapaTa aireopsl, IU(PPOBEIX PECYPCOB.
Ilonyyars  mpeacTaBjeHHEe O  LIEHTPAJIBHOM
MPOEKTUPOBAaHUU M 00 WCTOpHUH pabOoT MO TEOpHUH
[IEPCIEKTUBBI
3. HapaJI.]IeJIbHOCTL 8y IlonsaTusa: napamwienbHOCTh MHPSIMOW U IUIOCKOCTH B KJ‘{accn(bl/ll[l/lpOBaTb B3aMMHOE  PaCIIOJIOKEHHUE
IIPOCTPAHCTBE. OpsIMOM UM IUIOCKOCTH B IIPOCTPAHCTBE, IMPUBOAS
MPAMBIX U [Ipu3Hak mapayuieTbHOCTH MpsIMOM M miockocTu. CBOWMCTBA | COOTBETCTBYIOIINE IMPUMEPHI U3 PEaNTbHON KHU3HH.
ILIOCKOCTEen B NapajuIeIbHOCTH NMPSIMOM M INIOCKOCTH. @®opMyJIHpPOBaTh  ONpEACICHUE  MapauIeIbHBIX
IPOCTPAHCTBE I'eomerpuueckre 3a1aun Ha BBIYMCIEHUE U JOKA3aTENIbCTBO, | IPSIMOM U INIOCKOCTH.

CBA3AHHBIC C MNApaJUICJIbHOCTBIO TIIPAMBIX U IUIOCKOCTEH B

IlOKafi])IBaT]) MPU3HAK O NapaJUICJIbHOCTH HpSIMOﬁ n




IIPOCTPAHCTBE.

ITocTpoenne cedeHus, MPOXOAALIETO Yepe3 AAHHYIO MPIMYIO
Ha 4YepTeKE€ M MapajUlelIbHOrO JIpyrod npsamou. Pacuér
otHomeHuil. IlapannenpHass Tpoekuus, NpPUMEHEHUE Ui
TIOCTPOEHHS CEYCHUH Kyba 1 mapajiesenuesa.

CaoiicTBa nmapaienenuneaa u Npu3Msl.

ITapannensHble mIockocTU. [Ipu3HaKy mapamieNbHOCTH JIBYX
miockocTed. TeopeMa O napaleNbHOCTH U €QUHCTBEHHOCTH
IUIOCKOCTH, TPOXOIAIIEH Yepe3 TOUKy, He MNPHHAIIEKALIYIO
JAHHOM MIIOCKOCTH M CIEACTBHS U3 HEE.

CBoiicTBa mMapajIeNbHBIX IUIOCKOCTEH: O MapauieIbHOCTH
MpSAMBIX NEpeceueHHs IMPH IEPECEUYECHUH [BYX MapalelbHbIX
IUIOCKOCTEH TpeTbed; 00 OTpe3kax MapauieNbHBIX MPSIMBIX,
3aKIIOUYEHHBIX  MEXIY NapauleIbHbIMH  IUIOCKOCTSMH; O
IIePECEUEHUH NPSAMOIL ¢ ABYMs NApaJLICIIBHBIMU IIOCKOCTAMHU

IUIOCKOCTH, CBOMCTBaA
IJIOCKOCTH.

Pemats cTepeoMeTpuyuecKkre 3aJaud BBIYUCICHHUS U
JI0OKa3aTeNbCTBO, CBSA3AHHBIE C MAapaIeIbHOCTHIO MPSIMBIX
Y TUIOCKOCTEH B MPOCTPAHCTBE.

Pemars npakTHyeckuMe 3aJayd  Ha TOCTPOEHUE
CEYEeHMI Ha YepTekax TeTpadIpa U napajuiesenunena.

PemaTs crepeoMeTpuuecKkue 3aqadd, CBA3AHHBIE C
MTOCTPOCHHUEM CEUCHHH TTOCKOCTBHIO.

IIpoBoaUTH JTOTHYECKH KOPPEKTHBIE ITOKAa3aTeIbHEIC
pacCyXIeHHS TIPH pEIICeHHH TEeOMETPHUYECKHX 3ajad
CBSI3aHHBIX C TAPAIIICTHHOCTHIO IIOCKOCTEH.

CpaBHMBATH U AaHAJIU3HPOBATH PEaJbHBIC CUTYAINH,
CBSI3aHHBIE C MAPAJUICIBHOCTHIO MPSAMOM W IMJIOCKOCTH B
MPOCTPAHCTBE;, MOJAEJIUPOBATH peallbHble CUTYalluH,
CBSI3aHHBIE C MAPAUICIBHOCTHIO MPSAMON U IMJIOCKOCTH B
MIPOCTPAHCTBE, HA SI3BIKE TE€OMETPUN

MapajuieNbHOCTH  TPSIMOM U

[Hepnenauky.a
SIPHOCTH TNPSAMBIX
U IUIOCKOCTEH B
NMPOCTPAHCTBE
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IloBTOpEHMUE: Teopema IMucdaropa Ha
TPUTOHOMETPUS IPAMOYTOJIEHOTO TPEYrOJIbHUKA.

CpoiictBa Kkyba ¥ TPSAMOYTOJBHOIO Mapajulesenumesa.
Bbluncienne AnMH  OTPE3KOB B KyOe ¥ IPSMOYTOJBHOM
napasuleIenunese.

[leprieHnuKyIApHOCTE MpSIMOM W IUIOCKOCTH.  IIpu3Hak
NEPIEHANKYIIIPHOCTH HOpsAMOM W IJIOCKOCTH. Teopema o
CYLIECTBOBAHWU U €IMHCTBEHHOCTH MIPSMOH, MPOXOIAIIEH uepes
TOYKYy HPOCTPAHCTBA M HNEPHEHIUKYISAPHOM K INIOCKOCTH.
[TockocTH 1 NepNeHANKYIAPHBIE UM NPsIMas B MHOTOTPaHHUKAX.

[leprieHanKyIAp U HAKJIOHHAS.

[TocTpoeHne nepneHuKyIIpa U3 TOYKH Ha MPSIMYIO.

Teopema o Tpéx nmepneHIUKYyIApax (IpsMas 1 oOpaTHas).

Yron MeXIy —CKpeuMBammUMuciS  OpaMbiMH.  [lomck
MEPIEHANKYIAPHBIX MPSAMBIX C TOMOLIBIO TMEPIEHANKYISIPHBIX
IIOCKOCTEN

OproroHansHOE NPOEKTUPOBAHUE.

[MocTpoenue ceuennii Kyba, MPU3MBI, NPABUIBHON MUPAMHIBI C
MIOMOIIBI0 OPTOrOHAJILHON MPOEKIUH.

Cummerpust B IOPOCTPAHCTBE OTHOCUTENBHO ILUIOCKOCTH.
IInockoctn  cummeTpuii B~ MHOrorpaHHukax.  IlpusHax
MIEPIICHANKYIAPHOCTH MPSAMOM W IUIOCKOCTH KakK CJEJCTBHE
cuMmmMeTpun. [IpaBriIbHBIC MHOTOTPaHHUKH

Pacuér paccrosHuii 0T TOUKH 110 II0CKOCTH. CIIOCOOBI OIYCTUTH
MIEePIICHANKYIIAPEI: CHMMETPHS, CABUT TOYKH IO IMapajUIeNbHOM
mpsiMoil. CHBUr O HemapayieNbHOW TPSAMOH, W3MEHEHHE
paccTosiHui

IUTOCKOCTH,

AXTyanu3upoBaTh (aKThl W METOIbl IUIAHUMETPHH,
penieBaHTHBIE TEMe, IPOBOAUTE aHAIOTHH.

®opMyIHpPOBAThL ONpedeJeHUs: TEPIEeHANKYIIPHBIX
OpsMBIX B TIPOCTPAHCTBE;  OMNpEICICHHE  MPSMOH,
MEePIEHANKYISPHOH K INIOCKOCTH.

Jloka3pIBaTh. JIEMMY O TEPIEHIUKYIIPHOCTH IBYX
MapajuleNIbHBIX TIPSIMBIX K TPETbeil NpsAMOIf; TEeopeMbl O

CBSI3M MEXAy NapaUIeIbHOCTBIO TMpPSMBIX W HX
MEePIEHANKYISIPHOCTBIO K TFIOCKOCTH.
Jloka3pIiBaTh: TEOpeMy, BBIPAKAIONIIYI0 INPHU3HAK

HNEPIEHUKYJISIPHOCTA IPSAMOM M IUIOCKOCTH; TEOPEMY O
CYILLIECTBOBAHUM U €JUHCTBEHHOCTH IPSIMOM, IPOXOAIIEH
yepe3 JaHHYI0 TOUKY M INEPHEHIUKYISIPHOM K JaHHOM
TIOCKOCTH.

H300pakaTh B3aUMHO NEPHEHIUKYISPHBIE MPAMYIO H
IIOCKOCTb.

@opMyaIHMpoOBaTH  CBOWCTBO  MEpHEHAMKYJspa IO
OTHOLLIEHUIO K INIOCKOCTH.
Moayuars NpefcCTaBIecHHE 0 3HA4EeHUU

NepHeHAnKysipa sl Apyrux obmacted Hayku ((usmka,
SHEpreTHKa, JIa3epHbIe TEXHOJOTHH), B PEATbHON JKU3HU
(TexHMKa, OKpY’Karomas 00CTaHOBKA).

Jloka3bIBaTh YTBEPXKIEHUS, CBA3AHHBIE C IPOEKLUEH
MpsIMOM Ha TUIOCKOCTh, HEMEPNEHIUKYISPHYI0 K 3TOU
HIPSIMOM.

Joka3biBaTh TEOpeMy O TpEX NEPHEHAUKYJIApax Hu
TeopeMy 00paTHYIO TeopeMe O TpEX NEepIEeHANKYJIsIpax.




IMonyyats mnpeacTaBieHWe 00  OPTOTOHAJIBLHOM
MPOEKTUPOBAHHH.

Jloka3bIBaTh TeOpeMy O MPOEKIUN TOUKU Ha MPIMYIO.

Pemats crepeoMeTpudeckue 3aJaud, CBsS3aHHBIE C
HNEePHEHAUKYISIPHOCTHIO MIPSIMOI! U MIIOCKOCTH.

Pemare  mpuxiagHele  3ajadyd, — CBA3aHHBIE  C
HaXO0XJEHUEM I€OMEeTPUYECKUX BETHUHUH.

Pemars crepeoMeTpudeckue 3agaud, CBsSI3aHHBIE C
NPUMEHEHHEM TEOPEMBI O TpEX TEpIeHIUKYIIpax,
HaXO0XICHUEM PACCTOSIHUI, TOCTPOEHUEM MTPOEKLIMH.

CpaBHHBATh M AaHAJU3UPOBATH YTBEPKACHUS C LIEJIBIO
BBIIBJICHUSI JIOTHYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
paccyKIeHUM.

AHATU3MPOBATH H MOAECJIMPOBATH Ha SI3bIKE T€OMETPUHU
PpCalibHBIC CUTYaAllUH, CBA3AHHBIC C ICPIICHANUKYISAPHOCTHIO
IIPSIMOM U MIIOCKOCTH; HCCAe0BATh IOCTPOCHHBIE MOJICIH,
B TOM YHCJIE U C HCIOJIb30BaHUEM allapara aareOpsl

Yriabl
paccTrostHusi
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IloBrOpeHue: yrom Mexay NpsAMbBIMH Ha IUIOCKOCTH,
TPUTOHOMETPUsT B IIPOU3BOJIBHOM TPEYrOJbHUKE, Teopema
KOCUHYCOB.

IToBTOpEHUE: yrom MexIy CKpEIIUBAIOIIUMUCS MPSIMBIMH B
MIPOCTpaHCTBe. ['eoMeTpuueckne METOABI BBIYHMCICHHS YyINa
MEXly IPSIMBIMH B MHOTOTDaHHUKAX.

JByrpanusiii yroa. CBOUCTBO JIMHEHHBIX YIJIOB JBYTPaHHOIO
yria.

[lepnennukynsapHble MIOCKOCTH.

CBoiicTBa  B3aMMHO  TMEPHEHAWKYISPHBIX  MIIOCKOCTEH.
IIpu3Hak nepneHAUKYJISIPHOCTU INIOCKOCTEH; TeOpeMa O MPsSMOI
NIEPECEYEHMs] JIBYX IIJIOCKOCTEH IEPHEHAUKYISPHBIX TPEThEil
IUIOCKOCTH.

[IpsMOyTOdBHEIM  mapajuienenunen; KyO;  M3MEpeHHd,
CBOWCTBA MpPsIMOYroJbHOIO Mapaijenenunena. Teopema o
JUaroHalIy MPSAMOYTrOJBHOTO MapauleleNuiena U CIEACTBHE U3
He€.

CrepeoMerpudeckre M NPUKIAJHBIE 3a/aud, CBA3aHHBIE CO
B3aUMHBIM PACIIOJIOKECHUEM IIPSAMBIX U IIOCKOCTH.

IloBTOpeHue: ckpelmuBaroIUecs: MpsMble, MapaieabHbIe
IJIOCKOCTH B CTAaHJAPTHBIX MHOTOTPaHHUKAX.

ITapa mnapamnenbHBIX IIOCKOCTEN HAa CKPEIIMBAIOIIMXCS
NPSIMBIX, PACCTOSHUE MEKIY CKPEIIMBAIOIMMUCS NPSIMBIMU B
NIPOCTBIX CUTYaLUsIX.

OmnyckaHue MepIeHANKYIIPOB, BEUNCICHHE PACCTOSHUN OT
TOYKH O TOYKH; NPSMOM; IIIOCKOCTH.

AKTyanum3upoBaTh (DakThl ¥ METOMABI IUIAHUMETPHH,
peleBaHTHbIE TeMe, IPOBOJIUTH aHAJIOTUH.

@DopMyJIUPOBATH OIPE/ICTICHUE JBYTPAHHOTO yTJa.

Joka3pIBaTh CBOWCTBO paBEHCTBA BCEX JIMHEHMHBIX
VTJIOB ABYTPAaHHOTO yTJIA.

Kaaccuduuuposarb JIByTpaHHbIE YIJIBI B
3aBUCHMOCTH OT MX I'paJlyCHON MEpBI.

DopMyIHPOBATH oTpezieneHne B3aMMHO
MEePHEeHANKYISPHBIX INIOCKOCTEH.

Jloxa3bIBaTh Teopemy 0 MpU3HAKE

NEePHEeHANKYIISIPHOCTH JIBYX IJIOCKOCTEH.

@opMyIUpPOBATH CIEICTBHE (M3 IPH3HAKa) O
NepPHEeHANKYISIPHOCTH TUIOCKOCTH, KOTOpas
NepHeHANKYJIsIpHA TIPSIMOIL, 10 KOTOPOH MepeceKaroTcs 1Be
TUIOCKOCTH, 3TH IIIOCKOCTSIM.

Jloka3pIBaTh yTBEP)KICHHUS O €r0 CBOMCTBAX; TEOPEMY
W CIIeNCTBUE M3 HeE O AHAroHaIAX IPSMOYrOJBHOIO
napaJulesIeuIe/s1a.

Pematp crepeomeTpuyuecKue 3a/laud, CBS3aHHBIE C
NEePHEeHANKYISPHOCTD TPSMBIX M ITUIOCKOCTEH, NCTIONIB3YS
IUIaHUMeTpHYecKue (HaKThl U METO/IBI.

IIpoBoaUTH JOTMYECKH KOPPEKTHBIE T0Ka3aTelbHbIC
paccykIeHusi IpU pPELHICHUH TeOMETPHYECKUX 3ajad,
CBSI3aHHBIX C MEPIEHIUKYISPHOCTHIO MIOCKOCTEH.

AHaIM3MpOBaTHL M MOJAEJIHPOBATH Ha  S3bIKE
rEOMETPUH  pealibHble  CHUTyallud,  CBSI3aHHbIE  C
NEePIEHANKYJISIPHOCTBIO NPSIMBIX U TNIOCKOCTEH.




Bpruncnenne  paccTOSHMM — MEXAY — CKpPEIIMBAIOIIMMUCS
TIPSIMBIMH € TIOMOIIBIO TTEPIIEHANKYIAPHOH ITIOCKOCTH.

TpéxrpaHHbIii yroy, HepaBeHCTBA JIsl TPEXTPAHHBIX YTJIOB.

Teopema Iludaropa, TeopeMbl KOCHHYCOB W CHHYCOB JIJIS
TPEXTPAaHHOTO yIia. JJEMEHTBHl CEPUUCCKON T'COMECTPHH:
reoJIe3NYECKUe JIMHUU Ha 3emiie

HccenenoBaTh MOCTPOSHHBIE MOAENH, B TOM YHCIIE U C
WCTIONIb30BaHHUEM aMIlapaTa ajreOpsl.

Pemary  mpukinagHele  3a1aud,
HaXO0’JIEHUEM FeOMETPUUECKUX BETUIHH

CBs3aHHBIC C

6. MHOFOFpaHHHKH T4 Cuctemartusanys 3HaHUil: MHOTOTpaHHUK U €r0 3JEMEHTHI. PaboraTh ¢ y4eOHMKOM: 3aJaBaTh BOMPOCHI, JeIaTh
IMupamuna. Bunel nupamua. IpaBunsHas nupaMua. 3aMe4aHus, KOMMEHTapHu.
IIpusma. IIpsimast u HaksIOHHAs npu3MbL. [IpaBuibHas MpU3Ma. AHATU3NPOBATH pEIICHUE 33aa4u.
IIpsmoll mapannenenune]n, OPSAMOYTONBHBIM HapaiielenuIes, PucoBarp BBITyKIIBIE MHOTOIPAaHHHMKH C 33JaHHBIMH
KyO. CBONCTBaMH; BOCCTAHABIMBATh OOWIMH BHUJ BBIIYKIOTO
Brmykisie MHOTOrpaHHUKH. Teopema Diinepa. [IpaBuibHbIe 1 | MHOTOTPaHHHUKA I10 IBYM €T0 IPOSKIIUSIM.
MOJTyTTPABUIbHBIE MHOTOTPaHHUKHI Jloka3bIBaTh CBOMCTBA BBITYKJIOTO MHOIOIPaHHHKA.
PucoBare BBINYKIBIE MHOTOTPAaHHUKH C Pa3HOU
3IIEpPOBO XapaKTEPUCTUKOI; MCCJIe0BATh BOZMOKHOCTH
TMOJy4YCHUA pEe3yJibTaTa IPpHU BapbUPOBAHUU JaHHBIX.
Joka3biBaTh CBONCTBa MIPaBUIILHBIX
MHOTOI'PaHHUKOB. IInanupoBath IIOCTPOCHHE
MpaBUJIbHBIX MHOI'OI'PAaHHUKOB Ha IMOBEPXHOCTAX APYTHUX
IMpaBUJIbHBIX MHOT'OI'PaHHUKOB
7. BCKTOpr B 13 4y ITonsTHE BEeKTOpa HA IIJIOCKOCTU U B IPOCTPAHCTBE. AXTyanu3upoBaTh (AaKThl U METOIbl IUIAHWMETPHH,
CyMMa M Pa3sHOCTb BEKTOPOB, NPAaBUIO MapaUICNeNuIeNa, | peleBaHTHBIE TEME, IPOBOAUTH aHAIOTHH.
IMPOCTPAHCTBE YMHOKCHHE BEKTOpa Ha YHMCIO, Pa3IOKCHHE BEKTOpa Mo Oazucy OmnepnpoBaTh NOHATHAMH: BEKTOP Ha TNIOCKOCTH U B

TPEX BEKTOPOB, HE JISKAIIUX B OJHOH INIOCKOCTH.

CkansipHOE€ TIPOM3BEJCHHE, BBIYMCICHHE yIJIAa MEXIY
BEKTOPaMH B IPOCTPAHCTBE.

[Ipocreiiue 3a1a4u ¢ BEKTOpamMu

MPOCTPAHCTBE; KOMIUIaHApHBIE BEKTOphL. IIpuBOAUTH
pUMepbl PU3HIECKUX BEKTOPHBIX BETUIHH.

OcBauBaTh  1TpaBuUja  BBINOJHEHUS  JCHCTBUI
CJIOXKEHUSI U BBIYUTaHUSI BEKTOPOB, YMHOXKEHHUSI BEKTOpA Ha
YHCIIO.

Jloxka3pIBaTh
BEKTOPOB.

Joka3pIBaTh TEOPEMY O PA3TIOKEHUU JTFOOOT0 BEKTOpa
1o TPEM JIaHHBIM HEKOMITJIAHAPHBIM BEKTOPaM.

IIpumensiTb  mNpaBuia  BBINOJHEHUS  JACHCTBUM
CJIOXKEHUSI U BBIYUTAHUSI BEKTOPOB, YMHOXKEHHUSI BEKTOpa Ha
YUCJIO MPHU PEUICHUH 3a/1ad.

Haxoauth KOOpPAWHATEI BEKTOpa B JaHHOM 0Oa3uce H
CTPOUTH BEKTOP MO €ro0 KOOPJIUHATAM.

BenomMHNTB onpejieNieHre CKasipHOTO YMHOXKEHUS U
ero CcBoOWcTBa. BBMHCIATH C TMOMOUIBIO CKAJISIPHOIO
YMHOKEHUSI JIJIMHBI BEKTOPOB, VYIIBl MEXIy HHUMH,
YCTaHABJINUBAThH MEPICHIUKYISIPHOCTE BEKTOPOB.

AHaaAM3UpPoOBaTL W MOAEJIHPOBATH Ha  SI3bIKE
TeOMETpPUH  peajbHble  CHTYyallMHd,  CBS3aHHBIE  C
(U3HYECKMMHU BEKTOPHBIMU BEJIMYUHAMM.

OPU3HAK  KOMIUIAHADHOCTH  TPEX




Hcnoan3oBath npu pCImCHUM 3aaad, CBA3aHHBIX C

BEKTOPaMH B MPOCTPAHCTBE, MIIAHNMETPHUIECKHUE (PAKTHI U
METObI

JIBMsKeHMSs1
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HBwxenust mnpocrpanctBa. OrtoOpaxeHus. JIBmkeHus u
paBeHcTBO (uryp. OOmue cBOWCTBa ABMKEHUH. BUabI IBIKEHUI:
napajule/IbHbI NIEPEeHOC, LEHTpajdbHas CUMMETpUS, 3epKajabHas
CHUMMETpHs, IIOBOPOT BOKPYT MpsiMoid. [IpeoOpazoBanust momoowus.
[psmast u chepa Ditnepa.

I'eomerpuueckue 3a1auy Ha IPUMEHEHUE IBUKEHUS

CB0001HO OMepUpoOBaTh MOHATHAMH: OTOOpaKEHUE
npocTpaHcTBa Ha  ce0s, JBW)KEHHE IPOCTPAHCTBA;
LEHTpalbHasl, oOceBas M 3€pKajbHasi CHMMETpPHH,
napauleNIbHBII EPeHOoC; PaBEHCTBO U noaooue duryp.

Jloka3pIBaTh YTBEPXKACHHUS O TOM, YTO IIEHTpajbHas,
oceBasl U 3epKajbHasi CHMMETPHUH, TapaJlIeNIbHBIA ITepeHoC
SBIISTFOTCSL JBIDKCHUSIMH. BBINOJIHATBH TIpeoOpa3oBaHus
moxo0us.

OmnepupoBaTh NOHATUAME: IIpsiMast U chepa Ditepa.

PemaTh reoMeTpuueckre 3a7adM C MCHONB30BAHUEM
IBUKEHUH.

Hcnons3oBaTh 0pu  pelieHUH 3ajad  JABHMIKCHHS
IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBaTHh M aHAJIM3WUPOBATH YTBEPXKACHHUSI C
LENbI0  BBIABJICHHS  JIOTHYECKH  KOPPEKTHBIX |
HEKOPPEKTHBIX PACCYKACHHUM.

HccaenoBaTh MocTpoeHHbBIE MOJIEINH.

Hcnoab3oBath nudpoBbie pecypebl




11 KJIACC (HE MEHEE 105 4)
3 1 B HeAemto, Bcero 105 1, 1 ¥ — pe3epBHOE Bpems

Ha3Banue Koaunue-
pasaeiaa (TeMLI) CTBO OcHoBHEBIE BHU/ABI 1CATCJIBHOCTH
OcHOBHOE coJiep:KaHue
Kypca qacoB Yqamuxcs
1. AHAINTHYCCKAN 15 4 IloBTOpEHUE: KOOPAMHATHI BEKTOpa HA IUIOCKOCTH U B AKTyanm3upoBaTth (aKTbl M METOABI IUIAHNMETPHH,

MIPOCTPAHCTBE, CKAJSIPHOE MPOU3BEACHUE BEKTOPOB, BHIYMCICHHUE | PEJIEBAHTHBIEC TEME, IPOBOAUTH AHATIOTHH.
reoMeTpusi yrila MeXIy BEKTOpaMU B IPOCTPAHCTBE. YPaBHEHUE NPSIMOH, CBoaMTBL [EHCTBUS C BEKTOpaMU K AaHaJOTMYHBIM

MPOXOJISLIEH yepes IB€ TOUKH. JIEHCTBUSAM C UX KOOPAMHATAMHU.

VYpaBHEHHE IIOCKOCTH, HOpMalb, YpPaBHEHHE IIJIOCKOCTH B BcenoMHMTB onpefesieHue CKaIsipHOTO YMHOXEHUS U

OTpe3Kax €ro CcBoilcTBa. BBMHCIATL € NOMOLIBIO CKAJISAPHOTO

Bektoproe  mpousBeneHue.  JIuHeWHbIE  HEpABEHCTBA, | YMHOXKEHUS [JIMHBI BEKTOPOB, VYIJIbI MEXAY HHUMHU,

JINHEWHOE MPOrpaMMHUPOBaHUE YCTaHaBIIUBAaTh NEPIEHAUKYISIPHOCTb BEKTOPOB.

AHanUTHYECKHe METOJABl pacuéra yria MeXAy MNPSMBIMH U BeIBoAMTL ypaBHEHHE IUIOCKOCTH M (hopmymy
IJIOCKOCTSIMU B MHOTOTpaHHUKaX. @opmysia pacCTOSIHUS OT TOYKU | PACCTOSIHUS OT TOYKHU J0 IJIOCKOCTH.
JI0 IJIOCKOCTHU B KOOpJAUHATAX. Pemarts 3a1aun, coueras KOOpAUHATHBIN U BEKTOPHBIN
HaxoxneHne pacCTOSHUI OT TOYKH /IO IUIOCKOCTH B KyO€ M | METOZBI.
NpaBUJIBHON UpaMuUe IIpoBoaAUTH TOrMYECKU KOPPEKTHBIE JOKa3aTelbHbIe
paccy:KaeHHusl NpU PEIIEHUU TFeOMETPUUYECKHX 3ajad Ha
MIPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METOAA.
AHaIM3MpoOBATh U  MOJEJMPOBATHL Ha  SI3bIKE
FE€OMETPUH peaJIbHbIE CUTYAllMH, CBS3aHHbIE BEKTOPaMU U
KOOpAUHATaMHU.
HccaenoBaTh NOCTPOEHHBIE MOJIENH, B TOM YHUCJE U C
WCIOJIb30BaHUEM amrapara anreopsl.
Hcnoab30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI.
3HAKOMUTBCSI C UICTOPHEH Pa3BUTHUSI MATEMATHUKH
2. HOBTOpeHI/Ie, 15 4 CeueHusi MHOTOTPAHHHMKOB: CTaHJIAPTHBIE MHOTOTPaHHHKH, CTponTh CeYCHHUS.

METOJ] CJIEJIOB, CTaH/IapTHBIE MJIOCKOCTH, MEPECEUEHUs MPSAMBIX U Pemarnb CTepeoMeTpUUECKHe 3aJ1auu Ha
oﬁoﬁmeHne " IJIOCKOCTEH JI0Ka3aTebCTBO MaTeMaTHYECKUX OTHOIIICHHH,
CHUCTEMAaTH3aAlUA [apannenbHple TpsSMble H  IDIOCKOCTH: HapaJUIelbHBIC | HAXOXKICHUE TICOMETPUYCCKHAX BEIUYMH (IUIMH, YTIIOB,
SHAHMIA CCUCHMS, PAcYET OTHOIICHUH, YTl MEXKAY CKPEIIMBAIONIMMUCS | IUTOmanei, 00bEMOB).

TIPSIMBIMH

[eprieHAUKYISApHBIC TpPSMbIE W IUIOCKOCTH: CTaHIAPTHBIC
mapbl MEePICHINKYISIPHBIX IIOCKOCTEH M TPSAMBIX, CUMMETPHU
MHOTOTPDaHHUKOB, TeopeMa O Tpex  MepHeHAuKYJsIpax,
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX

IToBTOpEHUE: mMIOmMAAX MHOTOYTOJBHUKOB, (GOpPMYJBI st
TJIOMIAIeH, COOOpaXeHHsI TOA00US.

Hcnonb3oBaTh NpU pPELIEHHUH CTEPEOMETPUUYECKUX
3a]a4 TIaHUMETPUIECKHE (haKThl K METOIBI.

IIpoBoaUTH JOrMYECKH KOPPEKTHBIE NOKA3aTEIbHbBIE
pacCyXAeHHsI IPU PEIICHUH CTEPEOMETPUIECKUX 3a/1a4.

CpaBHMBATDh U aHAJU3UPOBATH PEATHLHBIC CUTYAIlUH
Y BBISIBISITh BO3MOXXHOCTh €€ MOJEITUPOBAHUS Ha S3BIKE
T€OMETPHH.




[Inowanu CedyeHUi MHOTOT'PaHHUKOB: moumanu
MTOBEPXHOCTEH, pa3pe3aHusl Ha YaCTH, COOOpaKeHUS TOH00HS

MoaenupoBaTh peanbHYI0 CHUTYalMI0 Ha S3bIKE
TEOMETPUH U UCCJIEA0BATH MOCTPOCHHBIE MOJEIH, B TOM
YHCJIE U C UCTIOJIb30BAHKMEM allliapara aireOpsi.

Hcnonb30BaTh KOMITBIOTEPHBIE MPOTPaMMbBI  TIPH
pelIeHu  3a/1a4.

3. O0bEM 17 a4 O0béM Tema. OOBbEM MNPSMOYTOJBHOTO MapaJuIeIeHIeaa. CB0001HO OomepHpOBaTH MOHSATHSIMH: O00BEM Tela,
3agaun 00 yqBoeHHH Ky0a, 0 KBagpaType Ky0a; o TPUCEKLUH yria. | 00bEM MpsSMOYToiIbHOTO napaiesenuesa.
MHOT'OTPAHHUKA CrepeoMeTpuuecKie 3aJadd, CBSI3aHHbIE C  O0BEMOM @opMyIHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.

MIPSIMOYTOJIBHOTO NapajuleNenunesa. Jloka3piBaTh TEeopeMy 00 00BEME NPSAMOYIOJILHOTO
[Mpuknagaele 3agaun, CBA3aHHBIE C BBIYHCICHHEM O0BEMA | MapaiienenuIesa, CIeICTBUS U3 HeE.

MIPSIMOYTOJIBHOTO MapaieNIenuIe 1a. Pa3pe3aTb MHOTOIpaHHHKH, IIEPEKIAIbIBATH YACTH.
OOBEM IPSIMOI TIPU3MBI. Pematp crepeoMeTprudeckne 3amayd, CBS3aHHBIE C
CrepeoMeTpHdecKHe 3aJadd, CBS3aHHBIE C BBIYHCICHUEM | BBIYHCICHUEM 00béMa MPSIMOYTOJIBHOTO

00bEMOB TIpsiMOM TIpM3MBL. lIpHKiIanHble 3a7add, CBA3aHHBIE C | Mapaieseruena, MIPU3MBL

00BEMOM MPSIMO TIPU3MBL. CpaBHMBaTh W aHATU3MPOBATH YTBEPXKICHUA C
Brruncnenue o0OBEMOB Tell C TMOMOUIbIO ONPENENEHHOTO | IETIbI0  BBIABICHHUSA  JIOTHYECKM  KOPPEKTHBIX U

unTerpana. O6bEM HaAKJIOHHOHN MPU3MBI, MUPAMUJIBI. HEKOPPEKTHBIX PacCyX ICHUH.
dopmyna 06béma nupamuel. OTHOIIEHHE 00BEMOB ITUPAMHU] AHATU3MPOBATH M  MOAEJMPOBATH Ha  S3BIKE

C OOIINM YTJIOM. TeOMETPUH peajlbHble CUTYalluH, CBS3aHHBIE C 00BEMOM
CrepeoMeTpudeckue 3aJaud, CBSI3aHHBIE C OO0BEMaMH | MPSMOYTOJIHHOTO Mapajuleienuiena, IPU3Mbl, THPAMUIbL.

HAKJIOHHOM NMPU3MBI, IHPAMHUBIL. HccienoBarh NOoCTPOECHHBIE MOJENH, B TOM YHUCIIE U C
[Mpuknagaeie 3agaun mo teMe «OOBEMBI TeN», CBSI3aHHBIC C | MCIOJIB30BAHUEM alapara aareOpsl.

00bEMOM HAKJIIOHHOHN NMPHU3MBI, TUPAMUIBI. BbIBOIUTH OCHOBHYIO MHTETpalbHYI0 (popmymy mis
[Mpumenenne o00BEMOB. BpIuMciaeHHe pacCTOSIHUS 10 | BBIYMCICHHS OOBEMOB Tell.

IIOCKOCTH Jloka3pIBaTh TeOpeMy 00 00bEME HAKIIOHHOHM PU3MBbI

Ha NpHMEpE TPEYroJbHOM MPU3MBI U JUIS MPOU3BOIBHON
MIPU3MBL.

Joka3zpiBaTh TeopeMy: 00 00bEMe NTHpaMUIBI,
dbopMynupoBaTh CHEACTBUS M3 Hee: 00BEM yCceu€HHOM
npaMuabl. BeiBoanuTh GopMyity JUis BEIYHCICHUSI 00BEMOB
YCEUEHHON MUpaMUIbI

4. Teaa 24 4 Hununapuueckas MIOBEPXHOCTb, oOpazyromue CgoboaHo ONepUpPOBATH TOHATUSIMH

LHWINHAPUYECKOH MOBEPXHOCTH. NUINHAPUYECKas IOBEPXHOCTb, ULuauHap. H3syyars

BpalicHus. Humuapp.  Tlpsamo#t  xpyroBoit  mwmmHAp.  [lnomangs | crmocoObl MONYYeHHS MIJIMHAPUYECKOH MOBEPXHOCTH,

C(l)epa H 1ap. MIOBEPXHOCTHU LIUIMHJPA. HUINHApA.

Kom0uHaIus TeJ Konnueckast moBepxHOCTb, oOpasyrommue  KOHHYECKOH M300pakaTh UUIMHIP U €T0 CEUCHHS IUIOCKOCTBIO.
nosepxHoctu.  Konyc.  CeueHne  kOoHyca  IIOCKOCTBIO, CB0o00HO ONepHpPOBATh MOHATHAMM: KOHHMYECKas

BpalieHust U
MHOTOTPAHHHKOB

MapajyIeIbHOW  TIOCKOCTH  OCHOBAaHUSI. YCEUEHHBIM KOHYC.
N3o6paskeHne KOHYCOB 1 YCEUEHHBIX KOHYCOB.

[Tnomans OGOKOBOM MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH
KOHyca.

CrepeomeTpudeckie  3aJadud  Ha  JOKAa3aTelbCTBO U
BBIUNCIICHHUE, IOCTPOCHNEM CEYCHUH WIMHAPA, KOHyCa.

[TpuxagHbIe 3a7a49M, CBA3aHHBIE C IVIMHAPOM

MIOBEPXHOCTh, KOHYC, YCEUEHHBIN KOoHYC. M3ydaTh criocoOs!
[I0JIy4EHHUS1 KOHUYECKOH IIOBEPXHOCTH, KOHYCa.
M300paskaTh KOHYC M €ro CEYCHHs IUIOCKOCTBHIO,
IPOXOASIIEH yepes OCb, u IIOCKOCTBIO,
HEPIEHIUKYIISIPHOM K OCH.
BoiBoauTh (QopMynsl I BBIYHCICHHS OOKOBOW H
I0JIHOM TOBEPXHOCTEH TEJ BPaILlCHUSI.




Cdepa u map.

[epeceuenue cheps! U mapa ¢ IWIOCKOCThI0. Kacanue mapa u
cdepsl WIocKocThI0. By n n3o0paxenue mapa.

YpaBuenue chepsl. [Tnomans chepsl u e€ yacteil.

CumMmeTpust cdepsl u mapa.

CrepeoMeTpudyeckue  3afadyd  Ha  JI0Ka3aTeNbCTBO U
BBIYKCIICHHE, CBSI3aHHBIE CO c(epoil W IMIapoM, MOCTPOSHHEM HX
CEYEHUH IIO0CKOCTHIO.

[puknagHbIe 3a1a49M, CBI3aHHBIC CO CPEpOH U IIapOM.

IloBTOpEHUE: OKPYKHOCTH HA IUIOCKOCTH, BBIYUCIECHHS B
OKPY>KHOCTH, CTAaHJAPTHBIC TIOA00HS

Paznnunble KOMOMHAIMY TE BPALICHUS] 1 MHOTOTPAHHHUKOB.
3anauu 1o TeMe «Tena 1 MOBEPXHOCTHU BpAIICHUS)

Pemarb crepeoMeTpuyuecKHe 3a/laud, CBSI3aHHBIE C
TElaMH BpAICHHS, HAaXOXKICHHEM IUIONIaAn OOKOBOH W
MOJTHOW TIOBEPXHOCTH, TOCTPOCHHEM CEUEHHH.

Hcnons3oBaTh npu peleHUH
IUITaHUMETpHYecKue (HaKThl U METOIBI.

CpaBHMBATh U AHAJM3HPOBATH YTBCPKICHUSA C
LENBI0  BBISIBICHHUS ~ JIOTHYSCKH  KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKACHHUM.

AHaIM3UpOBaTHL U  MOJEJIUPOBATHL HA  SI3BIKS
TEOMETPUH PEAIbHBIC CUTYAI[UH, CBSI3aHHBIC C KOHYCOM H
LITHHAPOM.

HccaenoBars MOCTPOSHHBIE MOIEIH, B TOM YHCIIE U C
MCIIOJIb30BAHKUEM allliapara aireopbl

AKTyaau3upoBath (akTbl ¥ METOJbl IUIAHUMETPHH,
pelieBaHTHBIC TeMe, TPOBOANTH AHAJIOTHH.

CB000IHO oNepUPOBATH MOHATHAMU: cepa u miap,
LEHTP, pamuyc, tuaMeTp chephl U mmapa.

HccnenoBars B3auMHOE pacnosiokeHue cdepbl H
TUIOCKOCTH.

DopMyIUpPOBATH
TUTOCKOCTH K cdepe.

Jloka3pIBaTh TEOPEMBI
KacaTesbHOH MIOCKOCTH.

BoiBoguth GOpMyny JUIS BBIYHCICHHS —IUIOLIA]H
cepsrl uepes paguyc chepsl.

Pemarb crepeoMeTpHyeckue 3ajadM, CBSI3AHHBIE CO
chepoil ¥ mapoMm, HaxXOXKICHHEM IUIOMATH cepsl u eé
qacTel, OCTPOeHHEM ceueHHui cephl U mapa.

AHanIM3upoBaTh ¥  MOAEJMPOBATH Ha  S3bIKE
reéoOMETpUN pCajIbHBIC CUTYyallUU, CBA3AHHBIC C HIApOM H
chepoii.

Pemath mpocTeie 3a1a4uM, B KOTOPBIX (HUTYPUPYIOT
KOMOHMHAIIMHU TN BPAIIEHHUS 1 MHOTOTPAHHUKOB.

Hcnonb30BaTh TpH PEIICHUU 3aj1ad, CBSI3aHHBIX CO
cepoii 1 mapoM, IIaHUMeTprYeckre GpakThl 1 METOIBI.

Pematp crepeomeTpuyuecKue 3a/aud, CBSI3aHHBIE C
TCJIaM1 BpalCHUA, TOCTPOCHUEM CEYEeHUM Tell BpanicHusd,
C KOM6I/IHaHI/I${MI/I TCJI BpalllCHUA 1 MHOTOIPaHHUKOB.

IIpoBoaUTH JOTMYECKH KOPPEKTHBIE J0Ka3aTellbHbIC
pacCyXKaA€Husd TMpyu PEIICHUHU TCOMCTPUYECCKUX 3aaad,
CBS3aHHBIX C NEPIEHIUKYISIPHOCTHIO IJIOCKOCTEN.

AHaJIM3MpOBaTHL M MOJEJIHPOBATH Ha  SI3bIKE
TCOMETPUH  pEalbHBIC  CHTYalldd, CBA3aHHBIE  C
MHOTOTPAaHHHKAMHU.

3aaa4

OIIPCACIICHUC KacaTeJIbHOI

O CBOHCTBE U IIpU3HAKE




HccenenoBaTh NOCTPOSHHBIE MOZIEH, B TOM YHCIIE U C
WCTIONIb30BaHHUEM aMIlapaTa ajreOpsl.

Inomaau
NMOBEPXHOCTH M
00bEMBI KPYIJIBIX
TeJl

9y

O0weéM nmuuapa. Teopema 06 00bEME MIPSIMOTO HMITHHIPA.

[Tnomaay 60KOBOW U MOTHOW MOBEPXHOCTH LIUIUH/IPA.

Brruncienue 00OBEMOB TENl C TMOMOIIBIO OINPEACIEHHOTO
unHTrerpaiga. O0bEM KoHyca.

[Tnommaay 60KOBOM U MOTHOW MOBEPXHOCTH KOHYCA.

CrepeoMeTpHuecKue 3a/ayd, CBS3aHHBIE C BBIYHCICHUEM
00BEMOB IMIIMHAPA, KOHYCA.

[puknagaeie 3amaun 1o Teme «OOBEMBI ¥ IUIOMIANA
MTOBEPXHOCTEH TEI.

O06BEM mapa u mapoBoro cekropa. Teopema 06 00bpEMe mapa.
[Tnomans chepsr.

CrepeoMeTpruecKkue 3a/layd, CBS3aHHBIE C BBIYMCICHHUEM
00BEMOB MIapa, MapOBOro CETMEHTA, IIIAPOBOT0 CEKTOpa.

IIpuknanseie 3amaun mo teme «OOBEMBI TENM», CBSI3aHHBIE C
00BEMOM II1apa ¥ MIOMAAbI0 ChEephL.

CooTHOIIGHUST ~MEXAY  IUIOIAISIMHI
00BEéMaMu IOTOOHBIX TEII.

[TomoOHBIE Tena B IPOCTPAHCTBE.

U3menenne 00bpEMa IpH 1Mo 100MH.

CrepeoMeTpHdecKkre 3aJadd, CBS3aHHBIC C BBIYHCICHUEM
00BEMOB TeJ U TUTOMIa el MOBEPXHOCTEH

MOBEPXHOCTEN U

CB000THO OMEpPUPOBATH MOHATHUSAMH: 00BEM Tela,
TUTONIA]Ib TOBEPXHOCTH.

@DopMyIHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.

Joxa3pIiBaTh TeopeMbl: 00 00BEME IUIUHIPA; 00
00béMe KOHyca. BuIBOoIUTH (DOpMyIBI Uil BBIYHMCIICHHS
00béMa yceu€HHOro KOHYca.

HccenenoBaTh MOCTPOSHHBIE MOZIEH, B TOM YHCIIE U C
HCTIONH30BaHUEM alllapaTa aireOpsl.

3HaTh BO3MOXKHOCTH PEIICHHS 3aJad Ha MOCTPOCHHE
IUPKYJIEM U JMHEHKOH, O KJIIACCHYECKUX HEPa3pPEIIMMBIX
3a7adax.

CB000IHO OMEepUPOBATL MNOHATHSAMM: IIAPOBOU
CErMEHT, LIAapOBOM CIIOW, IIAPOBOH CEKTOP, OCHOBAaHUE U
BBICOTA CErMEHTa, OCHOBAaHUE M BHICOTA IIAPOBOTO CJIOSL.

BuiBoguThs GopMyibl Uil HaxoxAeHUs 00BEMOB
IIaPOBOT0 CErMEHTa, IIApPOBOT0 CEKTOPa, IIIOMAIH chepsbl.

Joka3pIBaTh TEOpEMY 00 00BEME mIapa.

Pemath crepeoMeTpuyUecKHe 3aadd, CBSI3aHHBIC C
00BbEMOM 1m1apa, MAapoBOr0 CErMEHTa, IapoBOT0 CEKTOPa,
IUIOIIAIBIO CEPHI.

CpaBHUBaTHh W aHAJIM3NPOBATH YTBEPXKACHHUA C
LENbI0  BBIABIGHHS  JIOTHYECKH  KOPPEKTHBIX |
HEKOPPEKTHBIX PACCYKACHHUM.

AHanIM3upoBaTh ¥  MOAEJMPOBATH Ha  S3bIKE
TeOMETPUH pPealibHble CUTYalluu, CBA3aHHbIE ¢ 00BEMOM
mapa, OIapoOBOrO  CErMEHTa, I[IApOBOTO  CErMEHTa,
IUIOIIAABI0 chephl.

Cpo00AHO ONepUPOBATh MOHATHEM: TIOJJOOHbIE Tea
B IIPOCTPAHCTBE.

Burancisite 00bEMBI TEI C TOMOIIBIO OIIPEAEIEHHOTO
MHTETpaJa.

Pematp crepeoMeTpuyuecKHe 3a/aud, CBSI3aHHBIE C
COOTHOIICHHSMH MEXAY IUIOIAIIMH TOBEPXHOCTEH H
00BEMaMU TOTOOHBIX TEI.

IIpoBoaUTH JOrUYECKH KOPPEKTHBIE I0KA3aTeIbHbIE
paccyKIeHusl TpHU peIIeHUH T'eOMETPUYECKUX 3ajad,
CBSA3aHHBIX C BBEIYHMCIEHHEM OOBEMOB TEI C IIOMOIIBIO
OMpeJIeTIEHHOr0 MHTerpana, Hax0)XKICHHEM COOTHOUICHUSI




MEXTy TUTOIIASIMHU TIOBEPXHOCTEH N 00BEMaMH MOTOOHBIX
TEJl.

AHAIW3MPOBATh ¥ MOIEJHPOBATHL HAa  S3BIKE
TCOMETPHH PEabHbIC CUTYAIINH, CBSI3aHHBIC C 00BEMaMHU U
MOBEPXHOCTSAMU TeJI, HAa I0KA3aTEIbCTBO U HA HAXOXKIACHHE
T€OMETPUUECKUX BEJIUYUH

IToBTOpEHME,
00001IEeHNEe
cucTeMaTH3alus
3HAHUH

Hu
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OOoO1aroniee MOBTOPEHUE TIOHATHA M METOMOB Kypca
reometpun 10—11 kimaccoB, cuctemaruzanus 3HaHUM.

Hcropust pa3BUTHSI CTEpEOMETPUM Kak HayKd U e€ poiib B
pPa3BUTHH  COBPEMEHHBIX WH)KEHEPHBIX M  KOMITBIOTEPHBIX
TEXHOJIOTUH

Pemratnp CTEPEOMETPUICCKUE 3a7a4n Ha
JI0Ka3aTEeILCTBO MaTeMaTHYECKUX OTHOIIICHHMIA,
HAXOXJCHAC TEOMETPHYCCKUX BEIMYHH (IJIUH, YTJIOB,
miomnanen, o00bEMoB).

Hcnonb30BaTh IpU PELICHUH CTEPEOMETPHUYCCKUX
3aj1a4 IIaHUMeTpHYecKue (PaKkThl U METOIBI.

IpoBoaUTHL JOTHYECKH KOPPEKTHBIE JOKA3aTelbHbIC
paccykIeHusi TPU PEHICHHH CTEPEOMETPUYECKUX U
IUTAHUMETPHUYCCKUX 3a7ad.

CpaBHMBATh M AHAJH3UPOBATH PCabHBIC CUTYAI[UH
1 BBIABJISATH BO3MOKXHOCTH eé MO}IeHI/IpOBaHI/IH Ha A3BIKC
TCOMETPHH.

MonxeaupoBaTh pealbHYI0 CHTYAaIlMI0O Ha S3bIKE
TCOMETPHH U MCCJIENOBATH MOCTPOCHHBIC MOJIEIH, B TOM
YHCIIe U C UCIOJIb30BAHUEM arapara anreopebl.

Hcnonb30BaTh KOMITBIOTEPHBIE MPOTPaMMbI  TIPH
peLICHUH 3a/1a4.

Monyyars mipeacTaBJeHHE O TEOMETPUH KaK O
pa3BHBaloIIeiics HayKe, HCCIEYIONIEH OKPYKAIOIIUN MU,
CBSI3aHHOW C pealbHBIMU OOBEKTAMH, [TOMOTAIONICH
peIJ_II/ITB peam,HLIe JKHN3HCHHBIC CI/ITyaHI/II/I 0 pOHH
CTepeOMeTpI/II/I B pa3BI/ITI/II/I COBpeMeHHLIX I/IH)KeHepHBIX u
KOMHBIOTepHI)IX TeXHOJ’IOI‘HfI




TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS»

10 KJIACC (HE MEHEE 70 YACOB)
2 4 B Henento, Beero /0 4, 1 ¥ — pe3epBHOE BpeMs

(OYHO-3A0YHASA ®OPMA OBYYEHMUA)

Ne Ha3Banue Koun-
OcHoBHBIE BH/IbI JIeSITE€JILHOCTH
n/n | pasaesa (TeMbl) 4eCTBO OcHOBHOE coep:KaHue
Yaalmuxcsd
Kypca qacoB
1. BBenenune B 24 4y OcHoOBHbIE IPOCTPAHCTBEHHbIE GUIYPBHI. OmnpenejasiTh IJIOCKOCTh Kak (GUTYpy, B KOTOPOH
Ilonatus crepeomeTpuu: TO4YKa, NpsMas, IIOCKOCTb, | BBIMOIHAECTCS MIIAHUMETPHS.
crepeoMeTpuro npoctpaHcTBOo. OCHOBHBIE TIpaBWiIa H300paKEHHs HAa PHCYHKE Jenate mpocTedIIMe  JIOTMYECKHE  BBIBOIABI W3
IUIOCKOCTH, TAapaJUIebHBIX HPAMBIX (OTPE3KOB), CEPEAMHBI | aKCHOMATHKH MJIOCKOCTH.
OTpe3Ka. IIpuBoauTH MIPUMEPBI peanpHBIX ~ OOBEKTOB,

[lonarus: mepecekarolyecs IUIOCKOCTH, IEpeceKaroInuecs | Haealn3alieid KOTOPhIX SBIISAIOTCS aKCHOMBI T€OMETPHH.
IpsiMas ¥ MIOCKOCTh; OITYIPOCTPAHCTBO. W3yuaTh, IPUMEHATH IPUHIUIIEI HOCTPOCHUS CEUESHUI.

MHororpaHHuky, n300pakeHne IIPOCTEHIINX HUcnonb3oBaTk U1 IOCTPOEHUS CEYCHUM METOL
MIPOCTPAaHCTBEHHBIX (DUTYP, HECYLIECTBYIOMINX OOBEKTOB. CIIEZIOB, METOJ BHYTPEHHErO IPOEKTUPOBAHUSA, METO]

AKCHOMBI CTepeOMEeTPHH 1 NePBbIE CJIeICTBUS U3 HUX. MEPEHOCa CeKyIIeH MIOCKOCTH.

Cnoco0bl 3a1aHusI IPSIMBIX U TNIOCKOCTEH B MPOCTPAHCTBE. Pemats cTrepeomeTpuueckue 3aja4u: Ha ONpeaelieHHe

O0o03HaueHHs NPSIMBIX U TUIOCKOCTEH. BHJIa CEUYEHUS U HAXOXKICHUE €T0 MUIOIAIH.

Ceuenust. l300pakeHWe ceueHMH mHWpamMHIbl, Kyba U AXTyanu3upoBaTh (AaKTBl W METOIbl IUIAHWMETPHH,
NIPU3MBI, KOTOpBIE TPOXOIAT depe3 ux péOpa. M3oOpaxkeHue | peneBaHTHBIE TEME, IPOBOANTH aHAJIOTHH.

IepecedyeHusl  MOINYYEeHHBIX  IUIOCKocTed.  PackpammBanue Hcnoan3oBars npu pelleHUH 3a4ad  CIEAYIOUIHe
MOCTPOCHHBIX CEYCHUH pa3HBIMU IIBETaMH. IUIaHUMeTpHYecKue GakThl U METOIbI:

Metoa caeaoB [Jsi NocTpoeHusi cedeHuil. CBoiicTBa Teopempl ®ajneca U 0 NPONOPLUUOHAIBHBIX OTPE3KAX.
nepeceyeHnii mpsiIMbIX W Iiockocted. IlocTpoenne ceueHuil B | AJNTOPUTM JieNeHHs OTpe3Ka Ha N paBHBIX yacTeid. Teopema
nupamuze, kyoe mo TpéM ToukaMm Ha péopax. Co3naHue BEIHOCHBIX | MeHenas.

YEPTEXKEN U 3aMUCh 1IaroB MOCTPOEHUSL. PaBHOOeIpeHHBI  TpeyrojdbHUK. PaBHOCTOPOHHUHA

IloBTOpPEHNE NIIAHUMETPHH. TpeyroapHuk. IIpsMoyronpHslii TpeyroiabHUK. CBOHCTBO

Teopema 0 NpPONOPIMOHAIBHBIX OTpe3kax. [logoOme | cpenHel JIMHMM TpeyroibHUKa. CBOWCTBO OHMCCEKTPHCHI
TpeyroabHUKOB. Teopema Menenas. Pacu€rsl B ceueHMsX Ha | yria TpeyroiabHHKa. CBOICTBO MeIUaH TPEYrOJIbHUKA.
BBIHOCHBIX YepTexkKax. [Tpu3Haku nono0us TPeyroJIbHUKOB.

HcTopus pa3BuTus mIaHUMETPUU U CTEPEOMETPUU IMonryyats mnpeacraBieHust 00 OCHOBHBIX 3Tarax

Pa3BUTHsI TEOMETPUHM KaK COCTaBHOW 4acTH (yHAaMeHTa

Pa3BUTHUS TEXHOJIOTHI
2. B3auMmHoe 64 B3amMHOE  pacmoiokeHHe IpSAMBIX B IPOCTPAHCTBE. KnaccupuuupoBarh  B3aMMHOE  paCIOIOKEHHE
CkpemuBatomuecss mpsimple.  [IpW3HAaKM — CKpEUIMBAIOIIMXCS | OPSIMBIX B TPOCTPAHCTBE, WIUTIOCTPUPYS PUCYHKAaMU M




MPUBOJIS IPUMEPHI U3 PEANbHOM KU3HH.

pacnoJiokeHue TpAMBIX.
[TapannensHele mpsiMBIE B NPOCTpaHCTBEe. Teopema o Jloka3piBaTh  TEOpeMy O  CYLIECTBOBAHUU U
NMPAMBIX B CYLIECTBOBAaHMM U €IUHCTBEHHOCTH MpPsIMOM MapajielbHON | €AMHCTBEHHOCTU MNapajulebHOM MpsaMOi, mpoxojsiueit
NPOCTPaHCTBE JAHHOW MpPsIMOM, NPOXOASIEH Yepe3 TOUKY IPOCTPAHCTBA WM HE | 4epe3 TOYKY IPOCTPAHCTBA M HE JIEXKALEH Ha ApYyrou
Jexamed Ha JaHHOM npsMoil. JleMMa o0 1mepecedyeHMH | MPSIMOM; JIEMMY O IEPECEYeHMHM IUIOCKOCTH JBYMsI
MapajyIeNIbHBIX TMPAMBIX IIOCKOCTBIO. IlapannmensHOCTh Tpex | mapaliesbHBIMH — NPSAMBIMH;  TeopeMy O  Tpéx
npsAMbIX. Teopema o0 TpEX MapasuIeNbHbIX MPSIMBIX. HapayelbHbIX MTPSIMBIX.
Teopema 0 CKpEIMBAIOIIUXCS TPSAMBIX. Jloka3pIBaTh TNPHU3HAK CKPEHIMBAIOIUXCSA MPSIMBIX,
IMapannensHoe  mpoexkTtuposanue. (OCHOBHBIE — CBOMCTBA | TEOPEMY O CKPCIIMBAIOMINXCS MPSIMBbIX.
MapauleIbHOTO NPOEKTHpOBaHus. M300pakenne pasHbIX Guryp B Jloka3piBaTh TEOpeMy O paBEHCTBE YIJIOB C
NapajyIeIbHON MPOEKIHH. COHAMPaBJICHHBIMU CTOPOHAMH.
LlenTpanpHas npoekiusl. OOBsICHATB, YTO Ha3blBaeTCd MNapaljelbHbIM H
Yron ¢ COHampaBICHHBIMH CTOPOHAMH. YTOJI MEXIy | LEHTPalbHBIM NPOEKTUPOBAHMEM M KakK BBIIOJIHICTCS
MPSIMBIMU. MPOCKTUPOBAHUE (PUT'YP HA TIOCKOCTb.
3amauM Ha JOKa3aTeNbCTBO M HCCIEIOBAHUE, CBS3aHHBIE C Joka3bIBaTh CBOWCTBa NapajuIebHOTO
PAacHoyoKeHHEM NPSIMBIX B IPOCTPAHCTBE MPOEKTUPOBAHUSI.
H3o0paxkars B mnapamienbHOM NPOEKUUU pa3HbIE
TeOMETPUYECKHE (PUTYPHI.
Pemars CTEPEOMETPUIECKUE 3a/1a4u Ha
JIOKa3aTeNnbCTBO M HUCCIEAOBaHHME,  CBS3aHHBIE C
pAacIoJIOKEHHEM MIPSAMBIX B IIPOCTPAHCTBE.
IIpoBoauTe  fJOKa3aTeNbHBIC PACCYXKACHUS IIPH
peuicHun TFCOMETPUICCKUX 3aja4, CBs3aHHBIX COo
B3aMMHBIM PACIOJIOKCHUEM MIPAMBIX B IIPOCTPAHCTBE.
CpaBHMBaTh, aHAJM3UPOBATHL W  OLIEHUBATH
YTBEPKACHHNA C LHEJIBIO BBIABJICHHUS JIOTUYECKHU KOPPEKTHBIX
U HEKOPPEKTHBIX PACCYXKICHHIA.
MopeanpoBaTh pealbHble CUTYallUd, CBSI3aHHBIE CO
B3aMMHBIM PAcCIIOJIOKEHHEM IIPSAMBIX B IIPOCTPAHCTBE, HA
SI3BIKE TE€OMETPHHU.
Hccaenosars MIOCTPOEHHBIE MOJIeNnu c
HCIOJIb30BAHUEM TCOMETPUUYCCKUX MOHATUH H TCOPEM,
anmapara anreopsl, TUGPOBBIX PECYPCOB.
IToayyaTs  mpeacTaBjeHMe O  IIEHTPAIBHOM
MPOSKTUPOBAaHUM M 00 HCTOpHUH pabOT MO TEOpHUH
TICPCICKTHUBBI
3. HapaJI.]IeJIbHOCTL 8y IlonsaTusa: napawenbHOCTh MHPSIMOW U IUIOCKOCTH B KJ‘{accn(bl/ll[l/lpOBaTb B3aMMHOE  PACIIOJIOKEHHUE
MPOCTPAHCTBE. NpsAMON M IUIOCKOCTH B IIPOCTPAHCTBE, IPHUBOIS
MPAMBIX U [Ipu3Hak mapamienbHOCTH HpsIMOM M muockocTu. CBOMCTBA | COOTBETCTBYIOIIME MPUMEPHI U3 PEANbHON XKU3HH.
IJIO0CKOCTeH B NapajyIeIbHOCTU MPSIMON U INIOCKOCTH. @opMyIHPOBATL  ONpEICNICHHE  NapaelbHbIX
IPOCTPAHCTBeE I'eomeTpuueckue 3a1aud Ha BBIYUCICHUE M J0KA3aTENbCTBO, | MPSAMOMN U IIOCKOCTH.

CBSI3aHHBIC C TAPAIUICTBHOCTHIO TMPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.
ITocTpoeHue ceueHus, NPOXOASAIIETO Yepe3 NaHHYIO NPSIMYIO

IlOKaZ}])IBaT]) NpU3HAK O HNapalICJIbHOCTH HpﬂMOﬁ n
IIJIOCKOCTH; CBOIiCTBa napajjieJibHOCTHU HpHMOﬁ u
IIJIOCKOCTH.




Ha YepTeke U MapajuleNlbHOro Apyroil mpsiMoil. Pacuér
otHomeHuil. IlapannenpHass Npoekuus, NpPUMEHEHUE Ui
TIOCTPOEHHS CEYCHUH Kyba 1 mapajiesenuesa.

CaolicTBa mapasenenunesa u Npu3Msl.

[MapannensHble mwrockocTu. IIpu3Haky mapanaeabHOCTH OBYX
miockocTell. TeopeMa O NapauieNbHOCTH U €OUHCTBEHHOCTH
IUTIOCKOCTH, TPOXOSMIEH dYepe3 TOUYKy, HE MNPHUHAIIICHKAIILYIO
JAHHOH IUIOCKOCTH M CIEJICTBHS U3 HEE.

CBoiicTBa MapajIeNbHBIX IUIOCKOCTEH: O MapauieIbHOCTH
NpsIMBIX MEpeceueHHsl MpHU MEepeceueHHH [BYX IapalielbHbIX
IUIOCKOCTeHl TpeThel; 00 OTpe3kax MapauIeNbHBIX IPSAMBIX,
3aKJIIOYEHHBIX ~ MEXIY  NapajulebHBIMU  IUIOCKOCTSAMH; O
nepeceucHumn HpHMOﬁ C IBYM+ MapalyICIbHBIMU MIIOCKOCTAMU

Pematp crepeoMeTpuyecKkue 3aJaud BBIYMCICHHS U
JIOKa3aTeIbCTBO, CBA3aHHBIE C MapajlyIeIbHOCTBIO MPSIMBIX
W IUIOCKOCTEH B IPOCTPAHCTBE.

PemaTtp mpakTHUecKWe 3aJadd  Ha IIOCTPOCHUE
CCUCHMH Ha YepTexax TeTPadApa U MapaulesenuIe/ia.

Pematp cTepeoMeTpuUECKHE 3a/ladd, CBSI3aHHBIC C
MOCTPOEHHUEM CEUCHHMH MIIOCKOCTHIO.

IIpoBOAUTH JOTHYECKH KOPPEKTHBIE IOKa3aTeIIbHBIC
pacCyXICHHUS TPH PEIICHHH TEOMETPHYECKHX 3aaad
CBSI3aHHBIX C MapaJIeIbHOCTBIO INIOCKOCTEH.

CpaBHUBATH M aHAJTM3HPOBATH PEalIbHbIEC CUTYALINH,
CBSI3aHHBIC C NAPaJUICNLHOCTBIO MPSMON M IUIOCKOCTH B
NPOCTPAHCTBE, MOJAEJHUPOBATh pEalbHBIE CHUTYallHH,
CBSI3aHHBIC C TAPAJUICIBLHOCTHIO NPSAMOM M IJIOCKOCTH B
MIPOCTPAHCTBE, Ha A3bIKE TEOMETPHHU

Hepnenauxya
APHOCTH NPAMBIX
U IUIOCKOCTEH B
NPOCTPaHCTBE
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IToBTOpeHwme: teopema  Ilmparopa  Ha  IIIOCKOCTH,
TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiictBa Kyba ¥ TpPSIMOYTOJbHOTO  MapaulelIeHuIIe/a.

Bbluncienne AnMH  OTPE3KOB B KyOe ¥ IPSMOYTOJBHOM
napasuleIenunese.

[leprieHnuKyIApHOCTE MpsIMOM W IUIOCKOCTH.  IIpm3Hak
MEPIEeHANKYIAPHOCTH HpsAMOM UM IIJIOCKOocTH. Teopema o
CYIIECTBOBAHUU U €IMHCTBEHHOCTH NIPSAMOMH, MPOXOoJAlel uepes
TOYKY MPOCTPAHCTBA M NEPHEHIUKYIIPHOM K IUIOCKOCTH.
[TockocTH 1 NepNeHANKYIAPHBIE UM NPsIMas B MHOTOTPaHHUKaX.

[leprieHanKyIAp U HAKJIOHHAS.

[TocTpoeHne nepneH UKy IsIpa U3 TOUKH Ha MPSIMYIO.

Teopema o Tpéx nepreHAUKYIApax (psiMasi 1 obpaTHas).

Yron Mexny —ckpemmBamomuMmuca — OpaMbiMHA.  [loumck
MEPIEHANKYIAPHBIX MPSAMBIX C TOMOLIBIO TMEPIEHANKYISIPHBIX
IIOCKOCTEN

OproroHansHOE NPOEKTUPOBAHUE.

IToctpoenue ceueHnii kyda, MpU3MBbI, MPaBIIBHON MUPAMUABI C
IIOMOUIbK) OPTOTOHAJIBHON IIPOEKILIUU.

CummeTpust B IPOCTPAHCTBE OTHOCHUTENBHO IUIOCKOCTH.
IInockoctn  cummeTpuii B~ MHOrorpaHHukax.  IlpusHax
MEPIICHANKYIAPHOCTH MPSAMOM W IUIOCKOCTH KakK CJEJICTBHE
cuMmMetpun. [IpaBriIbHBIC MHOTOTPaHHUKH

Pacuér paccTostHHI OT TOYKH 10 IIIOCKOCTH. CIIOCOOBI OITyCTHTh
NEPNEHANKYJIAPbl: CUMMETpUS, CABUI TOYKH IO MapasIeNbHOM
npsmoil. CaBur mno HemapaIeIbHOW TNPSAMOH, W3MEHEHHe
paccTosiHui

AXTyanu3upoBaTh (AaKTBl W METOIbl IUIAHHMETPHH,
peNeBaHTHBIE TEME, IPOBOJANTH AHAIOTHU.

®opMyIHPOBATL ONpPeEdCICHUS: TEPIECHINKYIIPHBIX
OpsAMBIX B  IPOCTPAHCTBE;  ONpPENECNEHUE  MPSAMOM,
HNEPHEHIUKYIISIPHOM K IIIOCKOCTH.

Jloka3pIBaTh. JIEMMYy O MEPHEHAMKYIAPHOCTH IBYX
NapajuIeJIbHBIX IPAMBIX K TPETbEH NPSIMOH; TEOPEMBI O

CBA3M MEXIY NapaUIeIbHOCTBIO MPSIMBIX U HX
MEePIEeHANKYJIIPHOCTHIO K IIIIOCKOCTH.
Jloka3pIiBaTh: TEOpeMy, BBIPAKAIONIIYI0 INPHU3HAK

MEePIEHANKYIIPHOCTH NPSIMON M IJIOCKOCTH; TEOPEMY O
CYIIECTBOBAaHUU U €MHCTBEHHOCTH NPSIMOH, IPOXOsIIeit
yepe3 IAaHHYI TOYKY W TEPHEHIAMKYJSPHOW K JaHHOM
TUIOCKOCTH.

H306pakaTh B3aMMHO IEPICHINKYISPHBIE NPIMYIO U
IUIOCKOCTb.

@opMyaHpoOBaTHL  CBOWCTBO  MEpHEHAMKYJspa IO
OTHOIICHMIO K INIOCKOCTH.
Moayyats npeacTaBIeHUE 0 3HAYEeHUHI

MEePIEeHIUKYIsIpa sl Opyrux ooOnacteil Hayku ((usuka,
SHEpreTHKa, JIa3epHbIe TEXHOJOTHH), B PEATbHON JKU3HU
(TexHMKa, OKpY’Karomas 00CTaHOBKA).

Jloka3bIBaTh YTBEpXKICHUS, CBA3AHHBIE C IPOEKLIMEH
OpsMOM Ha IUIOCKOCTb, HENEPNEHAUKYIAPHYI0 K ITOH
HOPSAMO.

Joka3pIiBaTh TeopeMy O TpEX MNEpHEeHAUKYIsIpax U
TeopeMy 00paTHYIO TeopeMe O TpEX NEePIEeHANKYJIsIpax.

Monyuyars mnpeacraBieHe 00  OPTOrOHAJILHOM
POEKTHUPOBAHUM.




Jloka3bIBaTh TeOpEMY O MPOEKLUU TOUKU Ha MPSIMYIO.

Pematrs crepeoMeTpudeckue 3aqaud, CBsS3aHHBIE C
HNEePHEHAUKYISIPHOCTHIO MPSIMOM U MIIOCKOCTH.

Pemare  mpuknagHele  3afadd, — CBS3aHHBIE  C
HaXO0KIEHUEM F€OMETPUYECKHX BETHYHUH.

Pemate crepeoMeTpHYECKHE 3a1auM, CBS3aHHBIE C
OPUMEHEHHEM TEOPEMBI O TpEX MEPIEHANKYIApax,
HaXO0XICHUEM PACCTOSIHUI, TOCTPOEHUEM MTPOEKLIMH.

CpaBHHBATbh M AaHAJU3UPOBATH YTBEPKACHUS C LIEJIBIO
BBISIBJICHHMSI JIOTMYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
paccyxneHuil.

AHATH3MPOBATH H MOACJIMPOBATH Ha SI3bIKE T€OMETPUU
PpCalibHBIC CUTYAllUH, CBA3AHHBIC C IEPIICHANUKYISAPHOCTHIO
MPSMOM U MJIOCKOCTH; HCCAe0BATH IOCTPOCHHBIE MOJICIH,
B TOM YHCJIC H C HCIIOJIb30BAaHUEM aInmnapara ajareOpsl

IToBTOpEHME,
00001meHne
3HAHUH

6u

IToBTOpEHME: TOBTOPEHHUE OCHOBHBIX HOHATHH M METOIOB
KypcoB 8 1 9 KimaccoB, 0000IIeHe 3HAHUH

PemiaTe 3ajaumM, WUIIOCTPHPYIOIINE CBSI3H MEXIY
pa3IMYHBIMH TEMaMH Kypca

11 KJTIACC (HE MEHEE 70 YACOB) (OYHO-3A0YHASI ®OPMA OBYYEHUS)
2 4 B Henento, Beero /0 u, 1 4 — pe3epBHOE BpeMs

Ne Ha3zBanue Koum-
OCHOBHLIB BH/bI 1€ATCJIBbHOCTH
n/n | pasaena (TeMbl) 4yecTBO OcHOBHOE coep:KaHue ————
Kypca JacoB y
1. VYIibl 16 g IloBTOpeHue: yrom Mexay MNpsAMBIMH Ha IUIOCKOCTH, AKTyaau3upoBaTh (akTbl ¥ METOJbl IUIAHUMETPHH,
TPUTOHOMETPUS B MMPOU3BOJIBHOM TPCYTOJIbHUKE, TeOpEMa PCIICBAHTHBIC TEME, IIPOBOANUTL aHAJIOTUH.
PacCTOSTHUSA KOCHHYCOB. DopMyJIUPOBATH OINPE/IEICHUE IBYTPAHHOTO yrJa.

IloBTOpEHUE: yrojl MEXAy CKpPEUIMBAIOUIUMUCA TPSIMBIMHU B

Joka3pIBaTh CBOWCTBO PaBEHCTBA BCEX JIMHEHHBIX

npocrpancTBe. ['eoMeTrpuueckue METOAbl BBIYMCICHUS yIia | YIVIOB JBYTPAaHHOIO yrija.

MEXAY IPSIMBIMU B MHOI'OTPaHHUKAX. Kiaaccudunuposarhb JIByTpaHHbIE YIJIb B
JByrpannsrii yroa. CBOICTBO JHMHEHHBIX YIJIOB JBYIPAHHOTO | 3aBUCHMOCTH OT MX IPaTyCHON MEpHI.

yria. DopMyIHpPOBATH OIpeIeNIeHIE B3aUMHO
[lepnennukynsapHble MIOCKOCTH. HNEePHIEHAUKYIISPHBIX INIOCKOCTEH.
CpoiicTBa  B3aMMHO  NEPIEHAUKYISPHBIX  IIOCKOCTEH. Jloka3bIBaTh TEOpEMY 0 IIpU3HAKE




IIpu3Hak nepneHauKyIIpHOCTH IUIOCKOCTEH; TeopeMa 0 MpsAMOi
NepecedyeHs] JBYX IIJIOCKOCTEH MNEepHeHAUKYISPHBIX TpPeThel
IIOCKOCTH.

[IpsMOYTONBHEI  mapajulenenunen; KyO;  HM3MEpeHHd,
CBOMCTBa NPAMOYrOJILHOTO Napajuienenunena. Teopema o
JUaroHalIX MPSAMOYTOJBHOTO MapauleleNuIena U CIEACTBHE U3
HeEE.

CrepeoMeTprdecKie W NPUKIAJHBIC 3aJadd, CBS3aHHBIC CO
B3aMMHBIM PACHOJI0KEHHUEM MPSAMBIX U MIIOCKOCTH.

IloBTOpeHHe: CcKpeluBaromuecs: MpsMble, DapaieabHbIe
IUIOCKOCTH B CTaHAPTHBIX MHOTOTPaHHHKAX.

ITapa mnapamienbHBIX IIOCKOCTEH Ha CKpEIIMBAOLIUXCS
NPSMBIX, PACCTOSHHE MEXAY CKPEIIMBAIOIIUMUCS MPSAMBIMUA B
MPOCTHIX CUTYALIUSX.

OnyckaHue NEPNEHANKYISAPOB, BEIYUCICHHE PACCTOSHUI OT
TOYKH 0 TOYKH; MPAMOI; MIOCKOCTH.

Beruncrnenne  paccTosHMA — MEXIy  CKpEIIUBAIOIMIMMUCS
MPSIMBIMH € IOMOUIBIO MEPIEHANKYIIIPHOI MIOCKOCTH.

TpéxrpaHHbIil yromn, HepaBeHCTBA OISl TPEXTPAHHBIX YITIOB.

Teopema Ilndaropa, TeopemMbl KOCHHYCOB M CHHYCOB JUIS
TpEXTPAaHHOTO yria. OJNeMEHThl c(hepuYecKoil TIeOMETpHUH:
reoie3UUecKye JIMHUU Ha 3eMiie

HNEePHEHAUKYIISIPHOCTU ABYX IIOCKOCTEH.

@opMyIUpPOBATH CIEJICTBHE (M3 MpHU3HAKA) O
HNEepHeHAUKYIIPHOCTU IIOCKOCTH, KOoTOpas
NEPIEHIUKYIISIpHA IPSAMOM, 10 KOTOPOH IEPECEKalOTCs 1BE
IUIOCKOCTH, 3T IJIOCKOCTAM.

Joka3pIBaTh yTBEPKACHUS O €0 CBOMCTBAX; TEOPEMY
U CIeACTBHE W3 HEE O [UaroHasIX NPSIMOYTOJIHHOTO
napasuleNIeuIesa.

Pematp cTepeoMeTpuUECKHE 3a/add, CBSI3aHHBIC C
HNEePHEHAUKYISIPHOCTD MPAMBIX U IUIOCKOCTEH, HCIOIB3Ys
IUITaHUMETpHYecKue (HakThl U METOIBI.

IIpoBoauTh JOTHUECKH KOPPEKTHBIE JOKa3aTeIbHbIC
paccy)XIeHHs TIpU pelIeHMM TeOMETpPUYEeCKHX 3ajad,
CBSA3aHHBIX C NEPIECHIUKYISIPHOCTBIO INIOCKOCTEH.

AHaIM3UPOBATh M  MOJEJHMPOBATH Ha  SI3BIKE
TEOMETPUM  peajbHbIC  CHTYyallud, CBS3aHHBIE  C
MEePIEHANKYIIPHOCTHIO IPSIMBIX M TNIOCKOCTEH.

HcenenoBaTs MOCTPOSHHBIE MOZENH, B TOM YHCIIE U C
HCTIONIH30BAaHHUEM alllapaTa aireOpsl.

Pemary mpukiamHele  3a1aud,
HaXOXACHUEM I'COMCTPUYCCKUX BEJIUYUH

CBsA3aHHBIC C

2. MHOFOFpaHHHKH 74 Cuctemartusanys 3HaHU: MHOTOTpaHHUK U €T0 3JEMEHTHI. PaboraTh ¢ y4eOHMKOM: 3ajaBaTh BOIPOCHI, JenaTh
ITupamuna. Buast nupamup. IlpaBunbsHas nupamuaa. 3aMe4aHusi, KOMMEHTapHUu.
IIpusma. Ilpssmas u HaknoHHas npusMsl. [IpaBunbHas npusMma. AHaJIN3MPOBATH PELICHUE 3aJauU.
IIpsimoil mapainenenunes,, NPsSMOYIOJbHBIA IapauleIeIUIE], PucoBarhb BBINYKIIbIE MHOIOIPDAaHHUKH C 3aJaHHBIMHU
Ky0. CBOMCTBaMH; BOCCTAHABIMBAaTh OOIIMH BHUA BBIIYKIOTO
Beimyknsle MHOrorpanHuku. Teopema Oiinepa. [IpaBuiibHble 1 | MHOTOTPAHHUKA 10 IBYM €0 MPOEKIIUAM.
MOJTyNTPABUIbHBIE MHOTOTPaHHUKHI Jloka3bIBaTh CBOMCTBA BBITYKJIOTO MHOTOIPAHHHUKA.
PucoBare BBINYKIBIE MHOTOTPAaHHUKH C Ppa3HOH
9IIIEpOBON XapaKTEPUCTUKOMN; HCCJIEN0BATh BO3SMOXKHOCTH
MOJY4YEHHUs pe3yNbTaTa IpU BApbUPOBAHUU JaHHBIX.
Joka3biBaTh CBONCTBa IIPABUJIBHBIX
MHOTOT'PaHHUKOB. ILnanupoBarsh MIOCTPOEHHE
[IPaBWIBHBIX MHOTOI'PAaHHUKOB Ha IIOBEPXHOCTSX APYTUX
IIPaBWJIBHBIX MHOTOTPaHHUKOB
3. BeKTOpbl B 13 4 IlonsiTHE BEKTOpa HA IIJIOCKOCTU U B IPOCTPAHCTBE. AKTyanm3upoBaTh (aKTbl M METOABI IUIAHUMETPHH,
CyMMa ¥ Pa3HOCTb BEKTOPOB, MPABUIIO MapaJeiCHIUINEaa, | PEICBaHTHBIE TEME, TPOBOIUTH aHAIOTHH.
NPOCTPAHCTBE YMHO)XEHHE BEKTOpa Ha 9YHCIIO, Pa3JoKEHHE BEKTopa Mo 0a3ucy OnepupoBaTh NOHATHUSMHU: BEKTOP Ha TNIOCKOCTH U B

TpéX BEKTOPOB, HC JICKAIIUX B 0I[H017[ IIJIOCKOCTH.

CKaJ’IﬂpHOG MMPpOU3BEACHUE, BBIYUCJICHUC YIJla MCKAY
BEKTOPAMHU B IPOCTPAHCTBE.

HpOCTefIIHHG 3a7a4m ¢ BEKTOpaMu

MPOCTPAHCTBE; KOMIUIaHApHBbIE BEKTOphL. IIpUBOAUTH
npuMepbl PU3MIECKUX BEKTOPHBIX BEITUYHH.

OcBauBaThb  TpaBuUja  BBINOJHEHUS  JEHCTBUM
CJIOKEHUSI U BBIYUTaHMSI BEKTOPOB, YMHOXKEHHUSI BEKTOpa Ha
YHCIIO.




Joka3biBaTh
BEKTOPOB.

Jloka3pIBaTh TEOpPEMY O Pa3JIOKEHUH JII000T0 BEKTOpa
10 TPEM AaHHBIM HEKOMITJIAHAPHBIM BEKTOPAM.

IIpumensiTb  mpaBuia  BBINOJHEHUS  JCHCTBUIL
CJIOKCHUS ¥ BEIYUTaHUS BEKTOPOB, yMHO)KEHHS BEKTOpA Ha
YHCIIO NIPY PEIICHAN 3aad.

HaxoauTh K0OpAMHATEI BEKTOpa B JAHHOM 0Oasuce W
CTPOUTDH BEKTOP TI0 €r0 KOOPIUHATAM.

BcenoMHNTE omnpejienieHle CKaSIPHOTO YMHOXKEHUS U
€ro cBoicTBa. BBMUUCIATE ¢ NOMOIIBIO CKAJIIPHOTO
YMHOXKEHUSI JUIMHBI BEKTOPOB, YIJIBI MEXAY HHUMH,
YCTaHaBJIMBATh NEPIEHANKYISIPHOCTh BEKTOPOB.

AHATU3MPOBATH U  MOJEJIHPOBATH Ha  S3BIKE
TEOMETPUHM  peajbHbIC  CHTYyallud,  CBS3aHHBIE  C
(bM3UIECKUMH BEKTOPHBIMH BEUYNHAMHU.

Hcnons30BaTh TIpH pEIICHWH 3a/ad, CBS3aHHBIX C
BEKTOPaMH B NPOCTPAHCTBE, MIAHUMETPHUUECKHE (PAKTHI U
METOJIBI

NPU3HAK  KOMIUIAHAPHOCTH  TPEX

JIBuKeHus1

S5y

Hemwxkennss npoctpaHcTBa. OtoOpakeHus. [IBIKeHUS U
paBeHcTBO (uryp. OOIIHe CBONCTBA ABIKECHIH. BUIBI IBIKEHIHA:
MapajyiesIbHBI NepeHOC, LEeHTpanbHasi CHUMMETpPHUS, 3epKajbHas
CHUMMETpHS1, IIOBOPOT BOKPYT NpsiMoid. [IpeoOpazoBanust momoowus.
[Ipsimas u cepa Diinepa.

I'eomeTprueckue 3ajaun Ha IPUMEHEHUE IBUKESHUS

CB000JHO ONepUpPOBATh MOHATHAMH: OTOOpaKeHHUE
IpocTpaHcTBa Ha cebs, JABWKEHHE IPOCTPAHCTBA;
LEHTpalbHasl, oOceBas M 3epKajbHas CHMMETpPHH,
napaJuleNIbHBII EPeHOC; PaBEHCTBO U noaoodue duryp.

Jloka3pIBaTh YTBEPKACHHUS O TOM, YTO IIEHTpaJbHas,
oceBasl M 3epKajbHasi CHMMETPHUH, IapaJlIeNIbHbIA MEPEeHOC
SIBJSIFOTCSL  IBIDKCHUSIMU. BBINOJHATH TIpeoOpa3oBaHus
nozoousi.

OmnepupoBaTh NOHATUAME: IIpsiMasi ¥ chepa Ditepa.

Pematp reoMeTpuueckre 3a7adM ¢ MCHOIB30BAHUEM
JIBUKEHUH.

Hcnons3oBaTh npu  pemieHWH 3a7ad  ABHIKEHHS
MPOCTPAHCTBA U X CBONCTBA.

CpaBHUBaTh M aHAJIM3NUPOBATBH YTBEPXKACHHUSI C
LENbI0  BBIBJICHHS  JIOTHYECKH  KOPPEKTHBIX M
HEKOPPEKTHBIX PACCYKACHHIA.

HccaenoBaTh MocTpoeHHBIE MOJIEINH.

Hcnonb3oBaTh ¢ poBbIe pecypebl

AHaJIUTHYECKAA
reoMeTpus

154

[ToBTOpEeHMe: KOOpAWHATHI BEKTOpa Ha INIOCKOCTH U B
MIPOCTPAHCTBE, CKAISIPHOE NMPOU3BECHNE BEKTOPOB, BBHIUMCIICHHE
yrila MeXIy BEKTOpaMH B IIPOCTPAHCTBE. YpaBHEHHE NPSIMOM,
MIPOXOAALIEH Yepe3 ABe TOUKH.

VYpaBHEHHE MIOCKOCTH, HOpPMallb, YpaBHEHHE IUIOCKOCTU B
OTpe3Kax

AKTyaJ'[I/ISI/IpOBaTI) Cl)aKTBI n METOABI IUIAHUMETPHUH,
PEICBAHTHBIC TEME, ITPOBOANTH aHAJIOTUH.

CBO)II(ITB HCﬁCTBHﬂ C BCKTOpaMHU K aHaJIOTMYHbIM
HeﬁCTBHﬂM C UX KOOpAWHATaMHU.

BcenomunTh OIPCACIICHUC CKAJIAPHOTO YMHOXCHHSA U
ero cBoicTBa. Bprumcmars c¢ MNOMOIIBKO  CKAJIAPHOT'O




BektopHoe  mpousBeaenue.  JluHeliHble
JMHEHHOE IPOrpaMMUpPOBaHUE

AHanmuTHYECKHE METOJbl pacuéTa yria MEXAy NpsIMBIMH U
IUTOCKOCTSIMH B MHOTOTpaHHHKaxX. @OpMysIa pacCTOSHUS OT TOUKH
JI0 TIIIOCKOCTH B KOOPIHUHATAX.

Haxoxnerne paccTOSHHE OT TOYKH 1O IDIOCKOCTH B KyOe u

NpaBUJIBHON UpaMuUe

HCPABCHCTBA,

YMHOXKEHUSI JUIMHBI BEKTOPOB, VYIJbl MEXIy HUMH,
YCTaHaBJIMUBATh MEPIECHIUKYISIPHOCTh BEKTOPOB.

BeiBoAuTH ypaBHEHHE IUIOCKOCTH U (hopMmymy
PaccTOSIHUS OT TOYKH J0 TUIOCKOCTH.

Pewars 3a1auu, couetasi KOOPAUHATHBIN U BEKTOPHBII
METO/IBI.

IIpoBoaUTH TOTHYECKN KOPPEKTHBIEC JOKa3aTeJbHbIe
paccy:KIeHUsl TPH PEUICHHH TeOMETPUYECKHX 3ahad Ha
MIPUMEHECHNE BEKTOPHO-KOOPAMHATHOTO METO/IA.

AHAIM3MPOBATh U MOJEIHPOBATHL Ha  SI3BIKE
TreOMETPHUH peasibHbIE CUTYallUU, CBSI3aHHBIE BEKTOpPaMH U
KOOpJUHATAMH.

I/ICCJ'Ie)IOBaTb HOCTpOCHHLIe MOJACJIN, B TOM YHCJIC U C
HCIIOJIb30BaHUEM arrapara aireopol.

Hcnoab30BaTh KOMIBIOTEPHBIC TIPOTPAMMEL.

3HAKOMUTHCS C HCTOPHEH pa3BUTHSI MATEMaTHKH

IToBTOpEHME,
00001IEHNE "
cucreMaTH3alnus
3HAHUH
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CedeHuss MHOTOTPAaHHUKOB: CTaHIAPTHHIC MHOTOTPAHHUKH,
METOJI CJICJIOB, CTAaHAAPTHBIC INIOCKOCTH, ITEPEeCEICHUS MPSIMBIX H
IUIOCKOCTEH

[NapannenpHple TpAMBIE W IDIOCKOCTH:  TapaylieTIbHBIC
CCUCHHS, PacdyéT OTHOIICHUH, YTIBI MEXKAY CKPEIIMBAOIIMMUCS
MIPSIMBIMH

[lepneHauKyJsIpHbIE TPSIMBIE M IJIOCKOCTH: CTaHIApTHHIE
napel MEPICHAUKYJISAPHBIX IUIOCKOCTEH M MPSIMBIX, CHMMETPUHU
MHOTOTPaHHHKOB, TeopeMa O TpexX  MepHeHIuKysIpax,
BBIYUCIICHUS JJTHH B MHOTOIPaHHHKAX

IToBTOpEHUE: mMIOMAAX MHOTOYTOJBHUKOB, (GOpPMYJBI st
IUIOIIAACH, COOOpaKCHHUS TIOAO00HS.

TInomann CeuyeHul MHOTOTPaHHHUKOB! IJIOIIA 1
MTOBEPXHOCTEH, pa3pe3aHusl Ha YaCTH, COOOPaXKCHUS TOHO0HS

CTpouTh ceueHHUs.

Pemratp CTepEOMETPUICCKUE 3a7a4n Ha
JI0Ka3aTeNbCTBO MaTeMaTHYECKUX OTHOIIIEHHH,
HaXOXXICHWE TEOMETPHUYCCKUX BENIWYHH (JJIUH, VIJIOB,
mionanel, 00bEMOB).

Hcnmoan30BaTh TpPU PEIICHHH CTEPCOMETPHUCCKUX
3a7a4 IIaHUMETPUIECKHE (haKThl K METOIBI.

IIpoBOAUTH JIOTHYECKH KOPPEKTHBIC TOKA3aTCIbHBIC
pacCyXICHUS TPU PEIICHUH CTEPEOMETPUICCKUX 3a/1ay.

CpaBHMBATh 1 AHAJIU3MPOBATDH PCATbHBIC CUTYAI[HH
U BBISBIISATH BO3MOXKHOCTH €€ MOJCIMPOBAHUS HA SI3BIKE
TCOMETPHH.

MopeaupoBaTh peanbHYI0 CHTYallMI0O Ha S3BIKE
TCOMETPUH U MCCJIEA0BATH TOCTPOCHHBIC MOJIEIH, B TOM
YHUCIIC U C HCTIOJB30BAHUEM alllapaTa ainreOpel.

Hcnoab30BaTh KOMITHIOTEPHBIE IPOTPAMMEI  [IPH
pelIeHnH 3aja4.




12 KJIACC (HE MEHEE 105 4) (OYHO-3A0YHASI ®OPMA OBYUYEHUS)
2 4 B Hepiento, Bcero 70 4, 1 4 — pe3epBHOE Bpems

Ne HasBanne Konnye-
OcHoBHBIE BH/IbI JIeSITE€JIbLHOCTH
n/n | pasgena (Tembl) | CTBO OcHOBHOE coJiep:KaHue
Yyamuxcs
Kypca qacoB
1. O0bLEM 17 q O0béM Tema. OOBbEM NPSMOYTOJBHOTO MapaJuIeIeHIeaa. CB0001HO OomepHpOBaTH MOHSATHSIMH: O00BEM Tela,
3agaun 00 yqBoeHHH Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKLUH yria. | 00bEM MpsSMOYToIbHOTO napaiesenuesa.
MHOTOIpaHHUKA CrepeomeTpuuecKie 3aJadyd, CBSI3aHHbIE C  00BEMOM @DopMyIHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.
MIPSIMOYTOJIBHOTO MapajuleNenunesia. Joxa3bIBaTh TeopeMy 00 00BEME MPSIMOYTOIBHOTO
[puknaaHele 3aqayd, CBA3aHHBIE C BBIYUCICHHEM O0BEMa | MapajieNenuiesa, CaeICTBUS U3 Heé.
MIPSIMOYTOJIHOTO MapajliesIeuIe ia. Pa3pe3aTh MHOTOIpaHHUKH, IIEPEKIabIBATh YaCTH.
OOBEM PSIMOI TIPU3MBEI. Pemath crepeoMeTpuyUecKHe 3a/ladd, CBS3aHHBIC C
CrepeomeTpudecKie 3aladd, CBS3aHHBIE C BBIYHCICHHEM | BBIYHCICHHUEM 00béMa MIPSMOYTOJIEHOTO
00bEMOB TIpsiMOM TIpU3MbL. lIpHKilanHble 3a7add, CBA3aHHBIE C | Mapaieserurena, MIPU3MBL
00BEMOM MPSIMOM TIPU3MBI. CpaBHUBaTh M aHAIM3UPOBATH YTBEPKACHHUI C
Boruncienne oOBEMOB Teln € IMOMONIBIO ONPENENEHHOTO | IENBI0  BBUBICHHMSA ~ JIOTHYECKH  KOPPEKTHBIX U
nHTerpana. O0bEM HaKIIOHHON MPHU3MBI, TUPAMUIBI. HEKOPPEKTHBIX PACCYKACHHUM.
dopmyna 06béma nupamuel. OTHOIIEHHE 00BEMOB ITUPAMHU] AHATU3MPOBATH M  MOAEJMPOBATH Ha  S3bIKE
C OOIINM YTJIOM. TEOMETPUH peajlbHble CUTYalluH, CBS3aHHBIE C 00BEMOM
CrepeoMeTpudeckre 3aJadd, CBS3aHHBIE C OO0BEMaMH | MPSMOYTOJIBHOTO MapajuleenuIeia, IPU3MbI, THPAMUIBL.
HAKJIOHHOH MPHU3MBI, TUPAMUJIBI. HccienoBaTh MOCTpOESHHBIC MOJIETTH, B TOM YHCIIE U C
Ipuxnanneie 3agaun 1o TemMe «OOBEMBI TeNl», CBSI3aHHBIE C | MCIIOJIB30BAHMEM ammapara ajareOpsl.
00bEMOM HAKIIOHHOHN NMPHU3MBI, IINPAMUIBI. BbIBOIUTH OCHOBHYIO MHTETpajbHYyI0 (opmyry s
[Mpumenenne o00bEMOB. BpIuMciaeHHe PacCTOSIHUS 10 | BBIYMCICHHS OOBEMOB Tell.
TUTOCKOCTH Jloka3pIBaTh TeOpeMy 00 00bEME HAKIIOHHOHM PU3MBbI
Ha TpUMepe TPEYTroJbHOM HMPU3MBI U JUIS IPOU3BOJIBHOM
MIPU3MBI.

Jloka3piBaTh TeopeMy: 00 00bEME NHpamMHIb,
dbopMmynupoBaTh CclneACTBUs U3 Hee: 00BEM yceu€HHOM
npaMuabl. BeiBoanTh GopMyity Ui BEIYHCICHUsI 00BEMOB
yCeUEHHOM MUpPaMUJIbI

2. Tena 24 4 Hununapuueckas MIOBEPXHOCTb, oOpazyromme CgoboaHo ONepUpPoOBATH TOHSTUSIMU .
HMIHHAPUIECKOH MTOBEPXHOCTH. IWINHAPUYECKasl TMOBEPXHOCTh, IwiauHAp. HW3yyars
BpalllCHUS. Humuapp.  Ilpsamoit  xpyroBoit  mwimHAp.  [lnomans | cmocoObl MOMydYeHHS NHIMHAPUYECKOH MOBEPXHOCTH,
C(l)epa H 1ap. MTOBEPXHOCTH IMIIMHIPA. WINHPA.
KomOuHaus TeJ Konnueckast moBepxHOCTb, oOpasyrommue  KOHHYECKOH M300pakaTh HIUIMHIP U €T0 CEUCHHS IUIOCKOCTBIO.
nosepxHoctu.  Konyc.  CeueHne  koHyca  IIOCKOCTBIO, CB000HO ONepHpPOBATh NMOHATHAMM: KOHHMYECKAs

BpalleHust "
MHOTOIPAHHUKOB

MapajuleIbHOH  TUIOCKOCTH  OCHOBaHHUS. Y CEU€HHBIH  KOHYC.
N306pakeHne KOHYCOB M yCEUEHHBIX KOHYCOB.

MIOBEPXHOCTh, KOHYC, YCEUEHHBIN KOHYC. M3ydaTh criocoOb!
MOJTY4eHHs] KOHMYECKOH MOBEPXHOCTH, KOHYCA.




[Tnomans OOKOBOH IMOBEPXHOCTH M IIOJHOW IOBEPXHOCTH
KOHyca.

CrepeomeTpuyecKkie  3aJaud  Ha  JOKa3aTelbcTBO U
BBIUHCIIEHHUE, IOCTPOCHUEM CEUCHUH IIMIINHAPA, KOHYCA.

[TpuknagHble 3a1a9H, CBSI3aHHBIC C UIHHAPOM

Cdepa u map.

Iepeceuenne cdepsl u mapa ¢ mwiockocTsio. Kacanune mapa u
cdepsl IWIOCKOCThI0. Bu u n300pakeHne mapa.

VYpasrenue coeprl. [Tnomans chepsr u e€ gacreii.

CumMmeTpust cdepsl u mapa.

CrepeomeTpuyecKkie  3aJaud  Ha  J0OKa3aTelibCTBO U
BBIYKCIICHHE, CBSI3aHHBIE CO c(epoll W IMIapoM, MOCTPOSHHEM HUX
CEYECHUH IIOCKOCTBIO.

[puknanHeie 3a1auu, CBsI3aHHBIE CO c(Epoii 1 MIapOM.

[ToBTOpEHME: OKPYKHOCTH HA IUIOCKOCTH, BBIUYHCICHHS B
OKPY’KHOCTH, CTaHJJapTHBIEC TIOXOOHS

Pasmmanrre KOM6I/IHaHI/II/I TCJI BpalllcHUS 1 MHOTOTPAHHUKOB.
3anaq1/1 o Teme «Tema u TOBCPXHOCTU BpaIlICHU»

N306pazkaTh KOHYC M €ro CEYEHHs IUIOCKOCTbIO,
MPOXOSIIeH 4yepes 0Cb, u IUIOCKOCTBIO,
NEepIEeHANKYJISIPHOI K OCH.

BoiBoauTh (GOpMynsl I BBIYHCICHHS OOKOBOH H
IIOJIHOM MMOBEPXHOCTEN TEJ BpaILCHUSI.

Pematp cTepeoMeTpuUECKHE 3a/ladd, CBSI3aHHBIC C
TeJlaMH BpAIIEHHS, HAXOXKACHHEM IUIOMAnAN OOKOBOW M
IIOJIHOM MTOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.

Hcnonb3oBatb pu pelieHnn
IUITaHUMeTpHYecKue (HaKThl U METOIBI.

CpaBHUBaTh M aHAJIM3NPOBATH YTBEPXKACHHUSA C
LENbI0  BBIABJICHHS  JIOTHYECKH  KOPPEKTHBIX  H
HEKOPPEKTHBIX PACCYKACHUM.

AHalIM3UpoBaTL U  MOJEINPOBATHL Ha  SI3BIKE
T€OMETPUH PEaJIbHBIE CUTYAIlUH, CBSI3aHHBIE C KOHYCOM H
IMJITMHAPOM.

HcenenoBars MOCTPOSHHBIE MOZENH, B TOM YHCIIE U C
HCTIONIb30BAHHUEM alllapara ainreOpsl

AKTyaau3upoBaTh (akThl ¥ METOIbl IUIAHUMETPHH,
pelieBaHTHBIC TEME, MPOBOAUTH AHAJIOTHH.

CB000IHO omepupPOBATH MOHATHAME: cepa U map,
LEHTP, pamuyc, tuaMetp chephl U mmapa.

HccnenoBars B3auMHOE pacrnonoxenue cdepbl u
TUIOCKOCTH.

®opMyIUpPOBATh
IUIOCKOCTH K cdepe.

Jloka3pIBaTh TEOpEMBl O CBOMCTBE M IIpPH3HAKe
KacaTeJIbHOH IIOCKOCTH.

BeiBoauTs GOpMydTy JUIs BBIUMCICHHS IUIOMIAAN
cepsrl uepes paguyc chepsl.

Pemath crepeoMeTpuueckne 3aaaud, CBSI3aHHBIE CO
chepoit u mapoMm, HaxOXICHHEM IuIomann chepsl U e
qacTel, OCTPOeHHEM ceueHHuid cephl U mapa.

AHaIM3UpOBaTHL ¥ MOAEJHPOBATbH Ha SI3bIKE
r€OMETPUN PCAJIbHBIC CUTYyallMH, CBA3AaHHBIC C MIApOM H
chepoit.

Pemarb mpocthie 3aJau, B KOTOPBIX (GHUTYPUPYIOT
KOMOMHAIIMHU TEJI BPAIIEHUs 1 MHOTOTPaHHHUKOB.

Hcnons30BaTh IpH pelIeHUH 3aj]iad, CBSI3aHHBIX CO
cdepoii 1 mapoM, IIaHUMeTprIeckre GpakThl 1 METOIBI.

Pematp crepeomeTpuyuecKue 3a/laud, CBS3aHHBIE C
TEeJIaMH BpAIeHHUs, TIOCTPOCHUEM CEYECHHUH TeJ BpalleHHUS,
C KOMOMHAIMSIMU TeJI BPaIlleHHs 1 MHOTOTPaHHHUKOB.

3a1a4

OIIpEeIEIICHUE KacaTeJbHOU




IIpoBoauTh NOrHMYECKH KOPPEKTHBIE JOKa3aTelbHBIE
paccy)XIeHUs TpU pelIeHMH TeOMETpPUYEeCKHX 3ajad,
CBSI3aHHBIX C IEPIEHIUKYIISIPHOCTHIO INIOCKOCTEH.

AHaIM3UPOBAaTh ¥ MOJEJHPOBATh Ha  SI3BIKE
TEOMETPUHM  pealbHbIC  CHTYyallud, CBS3aHHBIE C
MHOTOTPaHHHKAMH.

HcenenoBars MOCTPOSHHBIE MOAENH, B TOM YHCIIE U C
WCTIONIb30BaHHUEM aNIiapaTa aireOpsl.

Iixomwanu
NMOBEPXHOCTH U
00bEMBI KPYIJIBIX
TeJa

9y

O6wém mmmmHApa. Teopema 06 06bEME MPSIMOTO HIITHHAPA.

[Tnomani 60KOBOW M IMOTHOW TOBEPXHOCTH LIINH/PA.

Brruncienue 00OBEMOB TeNl C TMOMOIIBIO ONPEACIEHHOTO
unHTrerpaiga. O0bEM KoHyca.

[Tommaau 60KOBOM U MOJHOW MOBEPXHOCTH KOHYCA.

CrepeoMeTpruecKue 3a/1aud, CBS3aHHBIE C BBIYMCIECHHUEM
00BEMOB IIMIMHIPA, KOHYCA.

[puknagaeie 3amaun 1o Teme «OOBEMBI ¥ IUIOHIANA
MTOBEPXHOCTEH TeI.

O06BEM mapa u mapoBoro cekropa. Teopema 06 00bpEMe mapa.
[Tnomans chepsr.

CrepeoMeTpHdecKkre 3agadd, CBS3aHHBIC C BBIYHCICHUEM
00BEMOB Imapa, MapoBOT0 CETMEHTA, IIIAPOBOTO CEKTOpa.

IIpuknanseie 3amaun no teme «OOBEMBI Te», CBS3aHHBIE C
00BEMOM II1apa ¥ MIOMAAbI0 ChEephL.

COOTHOHIEHI/ISI MEXKIY mionaasiMn
o0b€MamMu MOJOOHBIX TETI.

ITomo0OHBIE TEIa B IPOCTPAHCTBRE.

N3menenne o6w€ma npu noo0uu.

CrepeoMeTpHdecKkre 3aadd, CBS3aHHBIC C BBIYHCICHUEM
00BEMOB TeJ U TUTOMIa el MOBEPXHOCTEH

MOBEpXHOCTEN U

CB000HO ONMEepUpPOBATH MOHATHUAMM: OOBEM Tela,
IUTOIIA]b TOBEPXHOCTH.

@opMyIHPOBATH OCHOBHBIE CBOWCTBA 0OBEMOB.

Joxa3pIiBaTh TeopeMbl: 00 00BEME IUIUHIPA; 00
00béMe KoHyca. BuIBOAMTH (pOpMyIbl Ul BBIYHCICHUS
00BEMa yceu€HHOT0 KOHYCA.

I/IccﬂeHOBaTb TMOCTPOCHHBLIC MOJICIIU, B TOM YHCJIE U C
HCTIONIb30BAaHHUEM alIlapaTa aireOpsl.

3HaTh BO3MOXKHOCTH PEIICHHS 3aJad Ha MOCTPOCHHE
IUPKYJIEM U JIMHEHKOH, O KJIACCHYECKHX HEepPa3pelInMbIX
3a7adax.

CB000IHO ONEpUPOBATL MNOHATHAMM: ILIAPOBOMU
CETMEHT, IIapOBOW CIIOH, MIApOBOM CEKTOP, OCHOBAHUE W
BBICOTA CETMEHTa, OCHOBaHUE U BBICOTA IIAPOBOTO CJIOSL.

BuiBoauThs GoOpMyibl Uil HaxoXAeHUs 00bBEMOB
IaPOBOT0 CErMEHTa, IIAPOBOT0 CEKTOPa, IIIOMAIN chepbl.

Jloka3piBaTh TEOpeMy 00 00bEME mIapa.

Pemarb crepeomMerpuyuecKre 3allaud, CBS3aHHBIE C
00bEMOM 111apa, IAPOBOIO CErMEHTA, IApOBOT0 CEKTOPA,
IUIOIIATIBIO CEPHI.

CpaBHUBaTh W aHAJIM3NPOBATH YTBEPXKACHHUA C
LENbI0  BBIABICHHS  JIOTHYECKH  KOPPEKTHBIX |
HEKOPPEKTHBIX PACCYKACHHUM.

AHaIM3UPOBATh ¥ MOAEJHMPOBAThH Ha  SI3BIKE
TeOMETPUH pPealibHble CUTYalluu, CBA3aHHbIE ¢ 00BEMOM
mapa, OIapoOBOrO  CErMEHTa, [IApOBOTO  CErMEHTa,
IJIOMIAIbI0 chephl.

CBo00HO ONMEepUPOBATH MOHATHEM: TIOTOOHBIE TEIa
B IIPOCTPAHCTBE.

Boruncasitb 00bEMBI TET C IOMOIIBIO ONPEIEIEHHOTO
MHTETpaJa.

Pematp crepeomeTpuyuecKue 3a/laud, CBS3aHHBIE C
COOTHOUIICHUSMH MEXAY IUIOIAIIMH TOBEPXHOCTEH H
00BEMaMU TOTOOHBIX TEI.

IIpoBOAUTH JOTMYECKH KOPPEKTHBIC A0KA3aTeIbHbIE
paccyKIeHusl TpH pEIICHHH T'€OMETPUYECKHX 3ajad,




CBSI3aHHBIX C BBIYHCIICHHEM OOBEMOB TEJl C IOMOIIBIO
ONpeNIeNEHHOI0 MHTerpaja, HaX0XJIE€HHEM COOTHOIIEHUS
MEXY IUIONIasIMH IIOBEPXHOCTEH U 00bEMaMK IOZOOHBIX
Tell.

AHaIM3UPOBAaTh ¥ MOJEJHPOBATh Ha  SI3BIKE
T€OMETPHUH PealIbHbIC CUTYAINH, CBA3aHHbBIE C 00bEMaMH U
MOBEPXHOCTSIMHU TEJI, HA JOKA3aTENbCTBO U Ha HAX0XKICHHUE
T€OMETPUYECKUX BEINIHH

IMoBTOpEHME,
00001mIeHne
cucTeMaTH3anus
3HAHMM

Hu

20 g

OO6oOmiaromiee  TOBTOPEHHWE TOHATHH HW METOIOB Kypca
reomerpuu 10—11 knaccos, cuctemMaruzanys 3HaHUM.

Hcropust pa3BUTHS CTEpeOMETpPUM KaK HAayKd U €€ poyib B
Pa3BUTHH  COBPEMCHHBIX HWH)KCHEPHBIX M  KOMITBIOTCPHBIX
TEXHOJIOTUH

Pemars CTEPEOMETPUIECKUE 3a1a4n Ha
JIOKa3aTeNbCTBO MaTEMaTHYECKHUX OTHOLLIECHHI,
HaXOXXJEHUE TEeOMETPUYECKHX BENWYMH (AJUH, YIJIOB,
IIOINAACH, 00bEMOB).

Hcnonb3oBaThk Ipu pPELICHUM CTEPEOMETPUYECKUX
3a1a4 MNJIIaHUMETPUICCKUC (I)aKTI)I U MCTO/JBbI.

IIpoBoauTE JIOrMYECKU KOPPEKTHBIE NOKA3aTEJIbHBIC
paccyXI€HHUs TIpH pEIICHUH CTEPEOMETPUUYECKUX U
IUIAHUMETPUUYECKUX 3a7a4.

CpaBHHMBATh M aHAJU3HPOBATH PEalbHbIE CUTYaLNH
U BBIABIIAITH BO3MOXKHOCTB €€ MOJEIUPOBAHMSA Ha SI3BIKE
TEOMETPHUH.

MopaeaupoBaTh pealbHyl0 CHUTYyallHIO Ha S3BIKE
TFEOMETPUH U HCCIEA0BATH IIOCTPOCHHBIE MOJAEIH, B TOM
YHCIIe U C UCIOJIb30BaHUEM allliapaTa anreOpsl.

Hcnonb3oBaTh KOMIBIOTEPHBIE IIPOrPaMMBI  [IPU
pELICHNH 3a/]1a4.

IlosyyaTe mnpeacTaBjJIeHHME O TEOMETPUM Kak o
pa3BUBarOIIEHCs HAyKe, UCCIEAYIOIIEH OKPYKaIOIUN MUP,
CBSI3aHHOW C peaJbHBIMH OOBEKTaMH, ITOMOTAIOMIEH
pEelIUTh peanbHble JKU3HEHHBIE CHTyalUd O POJH
CTEpEOMETPUU B Pa3BUTHU COBPEMEHHBIX MHIKEHEPHBIX U
KOMIMBIOTEPHBIX TEXHOJIOTHH
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