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denepanbHas pabouas mporpamMma 1o yueoHomy npeamery «Matematukay (yriayOnE€HHBINH ypOBEHb)
(mpeamertHas obmacth «MaTtemaruka U WH(GOpPMATHKa») (J1ajgee COOTBETCTBEHHO — IMPOrpaMMa Iio
MaTeMaTUKe, MaTeMaTHKa) BKJIIOYACT TIOSCHUTEIBHYIO 3alUCKy, COAEp)KaHHuEe OOydYCHHS,
IUTAHUPYEMBIE PE3yJIbTaThl OCBOEHUS MPOTrpaMMbl II0 MaTEMAaTUKE, TEMATUYECKOE IJIAHUPOBAHUE.

[TosicHuTenpHas 3amKcKa OTpaxkaeT OOIIMe LENU U 3a7aui U3yUEHHsI MAaTEeMaTUKH, XapaKTepPUCTUKY
MICUXOJIOTUYECKUX MPEANOChUIOK K €€ M3yYeHHIO 00y4aroIIMMUCs, MECTO B CTPYKTYype y4eOHOro
IUIaHA, @ TaKXKe MOAXO0bI K OTOOPY COAEpKaHUs, K ONPEIEIICHUIO INIAHUPYEMBIX PE3yJIbTaToOB U K
CTPYKTYpE TEMATUYECKOT'O IIIAHUPOBAHMSL.

Conepxanne OOyYEHHs pacKpbIBaeT COJAEp)KaTeNbHbIC JHMHUU, KOTOpPbIE TNpeayaraiTcs s
00513aTeNIbHOT0 U3yUEHHsI B KXKIOM KJIacCe Ha YPOBHE CPEIHEro 001ero oopa3oBaHus.

[Inanupyemsle pe3yabTaTbl OCBOCHMS IIPOrpaMMbl II0 MAaTEMAaTHUKE BKIIOYAKOT JIUYHOCTHBIE,
MeTarnpeIMEeTHbBIE PEe3yIbTaThl 32 BECh IEPHO 00YUSHHS Ha YPOBHE CpeTHET0 00IIero 00pa3oBaHus,
a TaKk)Ke MpeIMETHbIC JOCTIXKEHHUS 00YYarOIIErocst 3a KaXAblii roJ] 00y4eHusl.

[NTOACHUTEJIbHAA 3AIIMCKA

[Tporpamma o MareMaTHKe yriayOJEHHOTO YPOBHS JUIst 00yUaloMIMXCsl HA YPOBHE CpPEeIHEro 00IIero
obpazoBanus pazpadorana Ha ocHoBe PI'OC COO ¢ yuéToM COBpEeMEHHBIX MHUPOBBIX TPeOOBaHUH,
NPEIbSBISEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHHIO, M TPAIUIMA POCCHICKOro 00pa3oBaHMA.
Peanuzanust mporpaMMel 1o MaTeMaTuke 0OECIeUMBACT OBJIAJICHUE KIIOUEBBIMH KOMIETECHIUSIMH,
COCTABJIIIOLIMMHM OCHOBY Ul CaMOpPa3BUTHUA W HENPEPHIBHOTO O0pa30BaHMsA, IEIOCTHOCTh
OOIIEKYJIbTYpHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JTMYHOCTH 00YYaOLTHXCS.

B nporpamme no maTeMaTrKe y4TeHbI HIEH U MOJ0KeHUs « KOHUENIUN pa3BUTHSI MATEMATUYECKOTO
obOpazoBanust B Poccuiickoii @enmepanum». B CcOOTBETCTBHMM C Ha3BaHMEM KOHIICTIIUU
MaTeMaTH4eckoe 00pa3oBaHUE JOKHO, B YACTHOCTH, pelIaTh 3aa4y o0ecrnedeHus] HE0OXO0AMMOro
CTpaHe yucia 00y4yaronuxcs, MaTeMaTH4IecKas MOAr0TOBKA KOTOPBIX JOCTATOYHA IS TIPOIOJKEHUS
oOpa3oBaHMsl 1O pPa3IMYHBIM  HAMpPABJICHUSM, BKIIOYas IMpermojaBaHUE  MaTeMAaTUKH,
MaTeMaTHYeCKHEe UCCIIeIOBaHUS, paboTy B chepe HHPOPMAIMOHHBIX TEXHOJIOTHIA U JPYTHX, a TAKXKE
obOecrieyeHUs JUISI KaXIOTO OOYydYaromerocs BO3MOXXHOCTH JIOCTIDKCHHS MaTeMaTHYeCKON
MOJTOTOBKH B COOTBETCTBUU C HEOOXOTUMBIM €My ypoBHeM. VIMEHHO Ha pelleHHe 3THUX 3a7ad
HAaIleJIeHa TTporpaMMa 1o MaTeMaTHKE YIITyOJIEHHOTO YPOBHSI.

B snoxy uudpoBoit Tpancopmanmm Bcex chep denmoBeUecKor NEATEIBHOCTH HEBO3MOXKHO CTATh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIled MareMaTH4ecKod MOATOTOBKU. ITO
0o0yCJOBJICHO TE€M, 4YTO B HAlM JHA PACTET YHUCIO CIEUUAIBHOCTEH, CBS3aHHBIX C
HETOCPE/ICTBEHHBIM TMPUMEHEHHEM MaTeMaTUKU: U B cdepe SKOHOMHKH, M B Ou3Hece, U B
TEXHOJIOTUYECKUX 00JIaCTsIX, ¥ 1aXKe B TYMaHUTapHBIX cepax. Takum o0pazom, Kpyr 00ydaroniuxcs,
JUIE KOTOPBIX MaTeMaTWKa CTAHOBUTCA 3HAUYMMBIM TNPeAMETOM, (YHIAMEHTOM OO0pa3oBaHMA,
CYLIECTBEHHO paciupsercs. B Hero BXoasaT He TOJIBKO 00yYaromuecs, IMIaHUupYOIUe 3aHUMaThCs
TBOPYECKOM M HCCIeNoBaTeIbCKOH paboToil B 00NacTH MaTeMaTUKW, WH(POPMATHUKH, (PHU3UKH,
HSKOHOMHMKH M B JPYTHMX OOJIaCTsIX, HO M T€, KOMy MaTeMaTHKa HY)XHa JJIs MCIIOJIb30BaHHS B



npodeccusx, He CBSI3aHHBIX HEMOCPECTBEHHO C HEM.

[TpuknagHas 3HAYUMOCTh MaTEeMaTHKH OOYCJIOBJIEHa TeM, 4YTO €€ TMpeIMEeTOM SBISIOTCS
(dyHIaMEHTaIbHBIE CTPYKTYpPbhl HAIllero MHpa: MPOCTPAaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIC
OTHOIICHUSA, (YHKIIMOHAJIbHBIE 3aBUCUMOCTH M KAaTErOPUU HEONPENeNIEHHOCTH, OT NMPOCTEHIINX,
YCBAaWBaEMBIX B HETIOCPEICTBEHHOM OIIBITE, 10 IOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JJISI Pa3BUTHUS
HaYYHBIX M TEXHOJIOTMYECKUX HJeH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHUH 3aTpyAHEHO
MOHMMaHHE TNPHUHIMIIOB YCTPOICTBa M MCIOJNB30BaHMUS COBPEMEHHON TEXHUKH, BOCIPHIATHE U
WHTEpIIpETasT Pa3HOOOpa3HON COLMATbHOW, SKOHOMHUYECKOW, MOJIUTHYECKON wuH]popmamnmu,
Manod(pQeKTUBHA  TMOBCEIHEBHAas  MpaKTHYecKas  JesITeIbHOCTh. Bo  MHormx  cdepax
npoeCCUOHATBHON  JEATENBHOCTH TPEOYIOTCS YMEHHS BBINOJHATH PACUYETHI, COCTaBIATH
JITOPUTMBI, TIPUMEHSATH (POPMYIIBI, TPOBOIUTH TEOMETPUUECKUE U3MEPEHUS U IIOCTPOCHUS, YUTATH,
o0pabaTbIBaTh, UHTEPIPETUPOBATh M MPEACTABIATh MHOOPMAIMIO B BHAEC TaONMI, JUAarpaMM MU
rpauKoB, MOHUMATh BEPOSATHOCTHBIN XapaKTep CIyYalHbIX COOBITHA.

OnHOBpEMEHHO C pacuIMpeHHeM chep NPUMEHEHHsS MaTeMaTHKH B COBPEMEHHOM OOIecTBe BCE
OoJiee BaKHBIM CTAHOBUTCS MAaTEeMaTUUYECKUN CTUIIb MBIIIUICHUS, TPOSBIISIOIIUIACS B ONPeAEIEHHbBIX
YMCTBEHHBIX HaBblKaxX. B mporecce u3yyeHHs MaTeMaTUKH B apceHal MPUEMOB M METOJOB
MBILUICHUS YeJIOBeKa €CTECTBEHHBIM 00pa3oM BKIIIOUYAIOTCS MHAYKLUS U AeTyKIHs, 0000IIeHue 1
KOHKpETH3allisl, aHalu3 M CHHTE3, KJIAacCU(PHUKAIMA M CUCTeMaTH3alus, aOCTparupoBaHUE U
anasnorust. OObEKTH MAaTEMaTHUECKUX YMO3AKITIOUEHHH, TPaBUiIa MX KOHCTPYHUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTMYECKHX IOCTPOEHHH, CHOCOOCTBYIOT BBIpa0OTKE yMEHHUs (HOPMYyITUpPOBATh,
00OCHOBBIBATh U JOKA3bIBaTh CYKJCHUSA, TEM CaMbIM (OPMHUPYIOT JIOTUYECKHI CTHIIb MBIIIJICHHS.
Benymas ponbp mpUHAIIEKUT MaTeMaTHKe B (DOPMUPOBAHMM ANTOPUTMUYECKOH KOMITOHEHTHI
MBIIUICHUS] U BOCIIUTAHUHM YMEHUH JEHCTBOBAThH MO 33JaHHBIM AITOPHUTMaM, COBEPLICHCTBOBATH
M3BECTHBIC U KOHCTPYHpPOBaTh HOBBIC. B mpoliecce pemieHus 3a1a4 — OCHOBBI JJISI OpraHU3aluu
yueOHOI JesITeIbHOCTH Ha yPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TBOPUECKAs U MPHUKIIATHAS CTOPOHBI
MBILUICHUS.

OOyuenue mMaTeMaTuKe JaéT BO3MOXKHOCTh Pa3BHBATh Y O0YYaIOIIUXCS TOUHYIO, PAllMOHAIBHYIO U
MHPOPMATHUBHYIO peYb, YMEHHUE OTOMpaTh HamOosee MOAXOAAIINE S3BIKOBBIC, CHMBOJIMYECKHE,
rpaduuecKre CpeCcTBa Il BRIPAXKECHUS CYXKACHUIN U HATJISIIHOTO UX MPEICTABICHHUS.

Heo06XoauMbpIM KOMIIOHEHTOM OOIIEH KyJbTYpbl B COBPEMEHHOM TOJKOBAHUU SBIsieTCS oOIiee
3HaKOMCTBO C METOJAaMM IIO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUE O IMpeIMeTe U METOoje
MaTeMaTUKH, €r0 OTIUYUAX OT METOJIOB €CTECTBEHHBIX M TYMAaHHUTApHBIX HAyK, 00 0COOEHHOCTSX
NPUMEHEHUS MaTeMaTHUKW JJIs pEIleHUs HAayYyHBIX M NPUKIAAHBIX 3a37ad. Takum o0pasom,
MaTeMaTH4eckoe 00pa3oBaHnEe BHOCUT CBO BKJIaj B (hopMupoBaHHe 0OIIeH KyJIbTYphl YeIOBEKa.

M3ydenune MaTeMaTHKH CIIOCOOCTBYET ACTETHUECKOMY BOCIIMTAHHIO YEJIOBEKA, TIOHUMAHHUIO KPAaCOTHI
U U3SIIECTBA MATEMAaTHYECKUX PACCYKICHHUH, BOCIPUATHIO FTEOMETPUIECKUX (HOPM, YCBOCHHIO U
CUMMETpPUHU.

[TpuoputeTHpiMU 1lensiMH 0OydeHus: mMatematuke B 10—11 kmaccax Ha yriayOn€HHOM YpOBHE
IIPOJOJKAIOT OCTaBaThCSL:



(dbopMHpOBaHKE LEHTPAIBHBIX MAaTEMaTHUYECKUX TMOHATHHA (YMCIO0, BEIMYMHA, TeOMETpHUYecKas
¢urypa, mnepeMeHHas, BEpPOATHOCTb, (YHKLUS, NPOU3BOAHASA, HHTErpai), 0OECIEeUUBAIOLINX
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOr0 00pa30BaHus 00yJaroImuXcs;

OABCACHUC 06yqa}oumxc;1 Ha JOCTYITHOM IJIsI HUX YPOBHC K OCO3HAHHUIO B3aUMOCBA3U MATCMATHKHU
" OKpYXKaromiero Mmupa, IOHNMMaHUI0O MAaTCMATUKHN KaK 4aCTH OGHICﬁ KYJbTYPBbI UCJIOBCUCCTBA,

pa3BUTHE WHTEIUIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH OO0ydJaromuxcs, NO3HABATEIbHOM
AKTUBHOCTH, HCCIENOBATCIbCKUX YMEHMM, KPUTUYHOCTU MBIIUICHUs, HUHTEpEca K H3YUYEHUIO
MaTeMaTuky; (opMmupoBanue (YHKIMOHAIBHOM MaTEeMAaTU4YEeCKOH TI'paMOTHOCTH: YMEHHUS
pacro3HaBaTh MATEMAaTHUYECKUE ACIEKTHl B PEAJIbHBIX JKU3HEHHBIX CUTyalUsX U IPU U3YYCHUU
APYTuX y4eOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEHN M 3aKOHOMEPHOCTEH, (PopMyInpoBaTh UX
Ha A3bIKE MAaTEMaTUKUM M CO3/1aBaTb MaTEMaTU4YECKHE MOJCIH, IPUMEHATH OCBOCHHBIN
MaTeMaTUYECKUH ammapar Uil PeIeHNs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATE U
OLICHUBATH ITOJIyYCHHBIEC PE3YJIbTaThI.

OCHOBHBIMU JTUHUAMU cojiepkaHust MaTeMaTtuku B 10—11 kimaccax yriy0iaEHHOTO YpOBHS SIBJISIOTCS:
«Uucna u  BBIYUCICHHS», «Anredpa» («AnreOpandeckue BBIPAKCHHS», «YPaBHEHUS U
HepaBeHCTBay»), «Hauana maTemaTudeckoro anainuza», «I'eomerpus» («I'eomerpuueckue GUrypsl u
UX CBOWCTBa», «l3MepeHne reoMeTpUUECKUX BEIUUUH»), «BepoATHOCTh U cTaTUCTUKa». JlaHHBIE
JMHUM Pa3BUBAIOTCS MapajlieNIbHO, KaKJast B COOTBETCTBUU C COOCTBEHHOM JIOTMKOH, OJTHAKO HE
HE3aBUCHMO OJIHA OT JPYTOi, a B TECHOM KOHTaKTe M B3auMozeicTBuu. Kpome 3toro, nx o0bequHseT
JOTMYECKasi COCTaBIISIIONIAsl, TPAaJUIMOHHO MPUCYILAs MaTeMaTUKE W IPOHU3bIBAIOIIAs BCE
MaTeMaTHYeCKHe Kypchl W cojaepkarenbHble nuHUU. ChopmynupoBannoe Bo DPI'OC COO
TpeOOBaHHE «yMEHHE OINEPUPOBATH HMOHATHAMHM: OIpEIesIeHHe, aKkcHuoMa, Teopema, CIEICTBUE,
CBOWCTBO, MpPH3HAK, OKA3aTeNbCTBO, PABHOCHIBHBIC (HOPMYITUPOBKH, YMEHHE (OPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIOJIOKHOE YTBEP)KICHHE, NPUBOIUTH MPUMEPHl U  KOHTPIPHUMEPHI,
HCIOJIb30BaTh METOJ MaTeMaTHYE€CKONW MHIYKLUH, IPOBOAUTH JOKA3aTEJIbHBIE PACCYXACHUS IPU
pElIeHNN 3ajay, OLIEHMBATH JIOTMYECKYIO IPaBUIIBHOCTh PAaCCYXAECHHUNH» OTHOCUTCS KO BCEM
yueOHBIM KypcaMm, a popMUpOoBaHHUE JTOTHYECKIX YMEHHUN pacipeaessieTcs 0 BCeM I'ojiaM 00y4YeHus
Ha ypOBHE CpelHero ooiiero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maTtemaTHKa sSBIsieTCs: 0053aTeIbHBIM IPEAMETOM Ha JTAHHOM YPOBHE
obpasoBanus. Hacrosmeil mporpaMmMoii mo MaTeMaTuke MpeaycMaTpUBaeTCs M3ydeHHe y4eOHOro
npeamera «MaremaTHKa» B paMKax TPEX yueOHBIX KypcoB: «AnreOpa ¥ Hadana MaTeMaTHYECKOTO
aHanuza», «l'eomerpus», «BeposATHOCTL M cratucTHKa». POPMHUpPOBAaHUE JIOTUYECKUX YMEHHU
OCYIIECTBIISICTCS HAa MPOTSKEHNUU BCEX JIET 00yUYeHUsI Ha ypOBHE cpeiHero olriero oopa3zoBaHus, a
3JIEMEHTBHI JIOTUKH BKJIIOUYAIOTCS B COJIEPKaHUE BCEX HA3BAaHHBIX BBINIE YUEOHBIX KYPCOB.

OO1iee KOIMYECTBO YacOB, HAINPABJICHHBIX HA M3yYE€HHWE MAaTEMaTHUKU Ha YTrIIyOJIEHHOM YPOBHE —
544: B 10 kiacce — 102 yvaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEACIIO).



INIAHWUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 MATEMATUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHNM

JIMYHOCTHBIE PE3YJIBTATBI
1) rpaxkgaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTH I'PAXKTAHCKON MO3UIIMK 00YUaIOIIErocsi KaK aKTHBHOTO M OTBETCTBEHHOTO YJIEHA
poccuiickoro o0IecTBa, NPEACTAaBICHHE O MaTeMaTHMYeCKHMX OCHOBaX (DYHKIMOHUPOBAHHS
Pa3NUYHBIX CTPYKTYP, SBJICHHM, MPOLEAYp I'PasKJAHCKOrO 001IecTBa (BEIOOPHI, OMPOCH U APYTOE),
YMEHHUE B3aMMOJEHUCTBOBATH C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUHM C MX (PYHKUUSMH U
Ha3HAYCHUEM;

2) NaTpUOTUYECKOrO BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh POCCHUICKONH Tpa)XITaHCKOW MICHTUYHOCTH, YBOKEHUS K TMPOLUIOMY U
HACTOSIIEMY POCCUMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXEHUSM POCCHUCKHX
MAaTEMAaTUKOB U POCCUMCKON MATEMATUYECKON IKOJIbI, UCIIOJIb30BaHUE ITUX JOCTUKEHHUM B IPYTHUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH;

3) Iy XOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHME JYXOBHBIX IICHHOCTEH pPOCCHICKOro Haponaa, CPOPMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HaHMsI, STUYECKOI0 IIOBEJIEHUS, CBSI3aHHOTO € IIPAKTUYECK UM MPUMEHEHUEM JOCTUKEHUI HayKu
U JIeATENIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIA/1a B IOCTPOCHUE YCTOWYMBOTO OyAyILEro;

4) 3CTETUYECKOrO BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHWE K MHUpY, BKIIOYas O3CTETUKY MAaTEMaTHMYECKHUX 3aKOHOMEPHOCTEW,
O00BEKTOB, 3aJad, pEIIeHUH, pacc YKICHUH, BOCHPUUMYMBOCTD K MaTEMATUYECKHM AacleKTaM
Pa3NUYHBIX BUIOB UCKYCCTBA;

5) pu3MUECcKOro BOCIUTAHMUS:

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHITh MaTeMaTUYEeCKHE 3HaHUS B HMHTEpecax 3J0pOBOrO U
6e3omacHoOro obpasza >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3I0POBOE MUTAHMUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATUH U OTAbIXA, PEryJsipHas pU3NUecKas akTUBHOCTh), (hruznyeckoe
COBEPLIECHCTBOBAHNE IIPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIBHON AESITENBHOCTHIO;

6) TPyJOBOrO BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HaHHME IIEHHOCTH TpPYAONIOOUS, HWHTEpPEeC K pa3iIu4yHbIM cdepam
npoeCCUOHATBHON AEATENbHOCTH, CBS3aHHBIM C MAaTEMaTHKOW W €€ TPUIOKEHUSMH, YMEHHE



COBeEpIaTh OCO3HAHHBIN BBIOOP Oymyiiel mpodecCuu U peaan30BbIBaTh COOCTBEHHBIC YKH3HECHHBIC
IUTaHBl, TOTOBHOCTh M CIIOCOOHOCTh K MaTe€MaTHYecKOMy OOpa30oBaHUIO M CaMOOOpPa30BaHHIO Ha
NPOTSDKEHUH BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUH NMPAKTHYECKUX 3ajad
MaTeMaTH4eCKOI HAaIPaBJICHHOCTH;

"7) 2KOJIOTMYECKOr0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTD IKOJOTMUYECKON KYJIbTYPBI, IOHUMAaHUE BIUSHHUS COLUAIBHO- SKOHOMHYECKUX
MIPOIIECCOB HA COCTOSHHE NMPUPOAHOIN M COIMAIBHON Cpelbl, OCO3HAHUE TII00AJBHOTO XapakTepa
HKOJIOTUUECKUX TPpOoOIeM, OpUEHTAlMsl Ha NMPUMEHEHHE MaTeMaTHUECKUX 3HAHWN JUIS PELICHUs
3aad4 B OOJIACTH OKpYXKarolled cpebl, IUIAHUPOBAaHHE IOCTYIKOB M OLEHKM HX BO3MOXKHBIX
IIOCJIEICTBUM 11 OKPYIKAIOILEH Cpebl;

8) IEHHOCTH HAay4YHOT'O MO3HAHUSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
U OOIIECTBEHHOM MPAaKTUKH, MMOHMMAaHHE MaTeMaTHMYeCKOW HayKH Kak cdepbl YeroBeYecKou
NEeATEIbHOCTH, OTAIIOB €€ pa3BUTHUS U 3HAUMMOCTH UL Pa3BUTHS LUBUIIN3ALMY, OBJIAJICHUE A3BIKOM
MaTeMaTUKd M MAaTeMaTH4YEeCKOM KyJIbTYpOHM KaK CpEACTBOM IIO3HAHHUS MHPA, TOTOBHOCTb
OCYILECTBIIATH TPOCKTHYIO U UCCIIEN0BATEIBCKYIO ACATEIBHOCTh HHIUBUYaIbHO U B IPYIIIIE.

METAIIPEIMETHBLIE PE3YJIbTATEI

B pesynbraTe u3yueHuss MaTeMaTHKH Ha YPOBHE CpeAHEro oomero o0pa3oBanus y o0ydaromerocs
OyayT chopMHUpPOBaHbI MMO3HABATEIbHBIC YHUBEpPCAIbHbIC YUeOHBIC NEHCTBHS, KOMMYHHUKATUBHBIC
YHUBEpCAJbHBIC Yy4eOHBbIE JEHCTBHS, pETYJISATUBHBIC YHHUBEpCAJIbHBIC Y4eOHBbIC JEHCTBHS,
COBMECTHAs J€ATEIbHOCTD.

[To3HaBarenbHbIE YHUBEPCAIbHbIE YueOHbIe JIeficTBUsI ba3oBble ioruyeckue neicTBUs:

BBISIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB, MOHSATHM,
OTHOLICHUHA MEXAYy TMOHATUAMH, (HOPMYITUPOBATh OIpPENEICHUS] TOHITUH, YCTaHABIUBAThH
CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS Uil OOOOIIEHHUS M CpaBHEHUs, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3A;

BOCIIPUHMMATh,  (OpMyJIupoBaTh M  MpeoOpa3oBBIBATh  CYXKICHHSA:  yYTBEpAMTENbHbIE U
OTpHLIATENIbHbIC, €TUHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJIATh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHs B (hakTax, NAaHHBIX,
HAOJIOACHUAX U YTBEPXKIACHHSAX, MpeajaraTb KPUTEPUU JJIs BBIABICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUN;

JieJaTh  BBIBOABI C  HCIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX W HMHAYKTHUBHBIX
YMO3AKJIOUYEHUH, YMO3aKIOUEHHI 110 aHAJIOTUH;

MNpOBOAUTL CaAMOCTOATCIIBHO JOOKAa3aTCJIbCTBA MATCMATUUCCKHUX YTBep)KI[eHI/Iﬁ (HpSIMI:IG un or



MIPOTHBHOTO), BBICTPAauBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATD
COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

BbIOMpPATh crocod pelieHust y4eOHOW 3ajaud (CpaBHMBATh HECKOJIBKO BAPHUAHTOB PELICHHS,
BbIOMpPATh HanOOJIee MOAXOAAIINHA ¢ YYETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPUEB).

BazoBnie NCCaAE]0BaATC/ILCKNE ﬂCflCTBl/IHI HCIIOJIb30BAaTh  BOIIPOCHI  KaK I/ICCJIC,Z[OBaTCHLCKI/Iﬁ

MHCTPYMEHT I103HaHUA,

(dbopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpPEUNE, MPobIeMy, yCTaHABINBATh UCKOMOE U
JIaHHOE, (OPMHUPOBATH THUIOTE3y, APTyMEHTUPOBATh CBOIO TIO3MILMIO, MHEHHE; MPOBOJHUTH
CaMOCTOSITENIHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4eCKOro 00beKTa, ABJICHHS, IIpoliecca,

BBISIBJICHHIO 3aBUCHUMOCTEH MEXIY OOBEKTaMH, SBICHUSMH, MPOILECCAMHU; CAMOCTOATEIHHO
dbopMynupoBath 0000IIeHHsST W BBIBOABI 1O pe3ylbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
UCCIIeIOBaHUS, OIIECHUBATh JIOCTOBEPHOCTD MOTyYEHHBIX

pe3yJabTaTOB, BHIBOJIOB M 000OIIECHNUI; MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKe

BBIJIBUTaTh
MIPE/TIOI0XKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.
Pa6ora ¢ ungopmanuei:

BBISIBIIATH ACPUIUTH HH(GOPMALIUU, JTaHHBIX, HEOOXOAMMBIX /Il OTBETa HAa BOMPOC U AJIS PEIICHUS
3a/Ja4M;

BbIOMpPATh MHPOPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, AaHATM3UPOBATH, CUCTEMATH3HPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MPEICTABICHUS;

CTPYKTYpUPOBaTh HMH(OPMALUIO, TMPEACTABIATh €€ B Pa3IUYHBIX (OpMax, HIUIIOCTPUPOBATH
rpaduyuecky;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.
KommyHuKaTUBHBIE yHUBEpCAJIbHbIC y4eOHbIE IECTBUS:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBUSIMH U LEISIMU OOLICHHS,
SICHO, TOYHO, TPAMOTHO BBIPAXaTb CBOIO TOYKY 3PEHUS B YCTHBIX U IMCBMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUS 110 X0y peLIeHUs 3a/1a4i, KOMMEHTUPOBATh II0JIy4YCHHBIA pe3ysIbTaT;

B X0/ie OOCYX/IEHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY O0CY>KIaeMOM TeMbl, IPOOJIEMBbI, pelaeMon
3aJjau, BBICKA3bIBAaTh WJIEW, HAIlCJICHHbIE HA MOWCK PELICHMS, COMOCTABISATh CBOU CYKICHHUS C
CYXJIECHUSMH JIPYTHX YYacTHUKOB JAMANOra, oOHApy>KMBaTh pasziIMYUe M CXOJCTBO MO3MIMH, B
KOPPEKTHOH Gopme (HopMyTHpOBATh Pa3HOITIACHS, CBOU BO3PAKECHHUS;



[PEACTABIATL  pPE3yJbTaTbl pEUICHUS  3a4a4d, OKCIICPUMEHTA, HCCIIECNOBAaHMs, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (hOpMaT BBICTYIUICHHUS C YUETOM 3a/1a4 MPE3CHTALUU U OCOOCHHOCTEH
ayIUTOPHH.

PerynsituBHble yHUBepcanbHble yueOHble AeiicTBrus CaMoopraHu3auysi:

COCTABJIATH IJIaH, AITOPUTM PELICHUS 3aaud, BEIOUPATh CIOCO0 pPEIIeHUs ¢ yUYETOM MMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHHUH
¢ yuéToM HOBOM MH(OPMAIUH.

CaMOKOHTpOJIb: BIa/eTh HaBBIKAMU I103HABATEIbHON peQeKCHH KaK OCO3HAHMS COBEpIIACMbIX
JEUCTBUI M MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTAaTOB, BIAJIETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLiecca U pe3ysbTaTa peIleHNs MaTeMaTUIeCKOU 3a1a4y;

npeaABUACTDb TPYAHOCTH, KOTOPBIC MOT'YT BOBHHUKHYTH IIPU PCIICHUU 3aa41, BHOCUTH KOPPCKTUBLI B
ACATCIIBHOCT Ha OCHOBC HOBBIX OGCTOSITG.HBCTB, JaHHBbIX, HaﬁI[CHHBIX OIJ_II/I60K, BBISIBJICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJbTaTa LEIH U YCIOBHAM, OOBSICHATH NPUYMHBI JTOCTHIKCHUS WU
HEIOCTHKECHUS PEe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY NMPUOOPETEHHOMY
OIIBITY.

CoBMecTHas AeSATEILHOCTD!

MOHUMATh W UCTOJIh30BATh MPEUMYIIESCTBA KOMAHIHON U WHANBUAYATBHON paOOTHI MPU PEIICHUH
y4eOHBIX 3a7ad, NPUHAMATH IIeJIb COBMECTHOW JESITeNbHOCTH, IUIAHUPOBATH OpPraHU3AIUIO
COBMECTHOI pabOThI, pacripeiesiTh BUbI PabOT, JOrOBAPUBATKLCS, 00CYKIATh MPOIIECC U PE3YIbTAT
paboTel, 00001IaTh MHEHHS HECKOIBKUX JIOJICH;

y4acTBOBaTh B IPYMIIOBBIX (PopMax paboTh! (00CYkIeHUs,, 0OOMEH MHEHH, «MO3TOBbIC IITYPMbI» U
WHbBIE), BBIMOJIHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOU JICHCTBHS C APYTUMH YJICHAMU
KOMaHJIpl, OLIGHUBaThb KaueCTBO CBOEr0 BKJIaJa B OOHmMHA MNPOAYKT IO KPUTEPHSIM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

[TpenmeTHble pe3yabTaTbl OCBOEHHs (QenepaibHOi pabodeid mporpaMmbl IO MaTeMaTUKE
NPEJCTABICHBI MO T0/aM OOy4eHHUS B paMKax OTIEIbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOLIMX
paszenax HacTOALLEH IPOrpaMMBlI. )

OEJIEPAJIbHAS PABOYA ITIPOTPAMMA YYEBHOI'O KYPCA «'EOMETPUSA»
[NTOACHUTEJIbHAA 3AIIMCKA

I'eomeTpust ABIsIETCS OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHus, Tak Kak



o0ecreyrBaeT BO3MOXKHOCTh W3YUEHHS JUCIUIUIMH E€CTECTBEHHO- HAayYHOW HANpPaBICHHOCTH WU
NPEeIMETOB TyMaHUTapHOro IuKiIa. IloCcKoNbKy Jlormdyeckoe MebIIIeHHEe, (GopMupyeMoe Npu
U3yYeHUH OOYYalOUIMMUCSA TOHATHUHHBIX OCHOB TI'€OMETPUH, IPH J0Ka3aTeIbCTBE TEOPEM U
IIOCTPOCHUHU LENOYKU JIOTUYECKUX YTBEPKICHUN IIPU PELICHUHM ICOMETPUUYECKHUX 3alad, YMEHHUE
BBIJIBUTaTb M OINPOBEPrarb T'MIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IPU PELICHHUH 3a1ad
€CTECTBEHHO-HAYyYHOTO ITUKJIA, B YACTHOCTH (PU3NYECKHX 3a/1a4.

Lenb ocBOEHUsS! MpOrpaMMbl yueOHOTO Kypca «l'eoMmeTpus» Ha yriayOJEHHOM ypOBHE — pPa3BUTHE
MH/IMBUIYAIbHBIX CHOCOOHOCTEH O0yyaromuxcs NMpU U3yYEeHHH T€OMETPUH, KaK COCTaBISIOICH
npeaMeTHoi obmactu «Matematuka M HH(pOpMaTHKa» uepe3 oOeclIeYyeHHe BO3MOXKHOCTHU
npuoOpeTeHus M HCIIONB30BaHMA Oojiee TIIyOOKMX T'€OMETPUYECKUX 3HAHUA U JICHCTBHIA,
ceun(UYHBIX TE€OMETPHH, U HEOOXOIUMBIX Ul YCIIEHIHOTO Mpo(ecCHOHANIbHOro 0Opa3oBaHus,
CBSI3aHHOT'O C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[TpuopuTeTHBIMM 3aa4aMy Kypca TE€OMETpUM Ha YIIIyOJEHHOM YPOBHE, PACHIMPSIONIMMU U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBISIOTCS:

pacupeHne MpeaCTaBICHUs O TeOMETPUH KaK YacTH MHUPOBOW KyJIbTYpsl M (hopMupoBaHHE
OCO3HaHUS B3aUMOCBSI3U T'€OMETPUH C OKPYXKAIOLIUM MUPOM;

(bopMHpOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BAXHEUIINX MaTeMaTHYECKUX
MOJIENSAX, MO3BOJISIOIIMX OMNMCHIBATh M M3ydaTh pa3HbIE SIBJICHHUS OKPY’KAIOLIETO MHpa, 3HAHHE
MOHATUITHOTO amnmapara 1o pasaeny «CtepeoMeTpus» yueOHOTro Kypca reOMEeTpuH;

(dbopmMHUpoBaHHE YMEHHS BJIaJETh OCHOBHBIMH IMOHATHUSMH O IMPOCTPAHCTBEHHBIX (pUrypax u mx
OCHOBHBIMH CBOMCTBaMU, 3HaHUE TeopeM, (popMysl U yMEHHE UX HMPUMEHSITh, YMEHUS JT0Ka3bIBATh
TEOpEeMbI U HaXOAUTh HECTAHIaPTHBIEC CIIOCOOBI PELICHHUs 3a/1ay;

(dbopMHpOBaHKE YMEHHUS PACIO3HABATh HA YEePTEkKaxX, MOJCISAX U B peaIbHOM MUPE MHOTOTPAaHHUKHU
U Tela BPAILLEHUs], KOHCTPYUPOBATh NT€OMETPUUECKUE MOJIEIIH;

¢dbopMHpOBaHHE TIOHUMAaHHS BO3MOXXHOCTH aKCHOMAaTHYECKOTO TIIOCTPOCHHUS MAaTeMaTHYeCKHX
TeopHii, GopMUPOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MIPH MTPOBEACHUHN PACCyXkKICHHI;

(dbopMHpOBaHKE YMEHHUS BIAJETh METOJAMM JIOKA3aTEeNbCT B U aJTOPUTMOB PEIICHUS, YMEHHS MX
IIPUMEHSITh, IPOBOUTH J10KA3aTEIbHBIE PACCYKIEHUS B XOJI€ PEILICHUS CTEPEOMETPUUECKHX 3a1a4 U
3ajad ¢ TPaKTHYECKUM CoOJepKaHueM, (OPMHPOBAHUE MPEACTABICHUS O HEOOXOAUMOCTHU
JI0Ka3aTeNbCTB NMPH OOOCHOBAHWM MAaTEeMAaTUYECKUX YTBEPXKICHUM M PpOJTM AKCHOMATHKU B
IIPOBEJICHUH JIEJYKTUBHBIX PACCyKICHUI;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEJUIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaronmxcs,
[I03HABATEJIbHOW aKTUBHOCTH, UCCIENOBATEILCKUX YMEHHUM, KPUTUUYHOCTH MBILIJIEHUS, UHTEpEca K
U3YUYEHUIO T€OMETPUH;

¢dbopmupoBanre (HyHKIIMOHAIBHOW IPaMOTHOCTH, PEJIEBAHTHONW I'€OMETPUH: YMEHHS pPaclO3HaBATh
MPOSIBJIICHUS] TEOMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX



CUTyallUX W TPU H3YYCHUH JPYTUX YUEOHBIX IPEAMETOB, TNPOSIBICHUS 3aBHUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIUPOBAHUS PEAIBHBIX CUTyallUl, UCCIIENOBAHMS IIOCTPOCHHBIX MOJEIEH,
MHTEPIPETALMH I10JyYECHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMHU COZIEP)KATENIbHBIMU JIMHUAMH yueObHoro kypca «['eomerpusi» B 10-11 kiaccax
aBisAoTCs: «lIpsAMble M TUIOCKOCTH B NPOCTPaHCTBE», «MHororpaHHuku», «Tena BpalleHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBEY.

Coopmynupoannoe B PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH MOHATUSMIY, PEIEBAHTHBIX
reoMeTpun Ha yriyOnéHHoMm ypoBHe oOyuenuss B 10-11 xmaccaXx, OTHOCHTCS KO BCEM
coJiepKaTeIbHBIM JHHUSAM Y4eOHOTro Kypca, a pOpMHUPOBAHUE JIOTHUECKUX YMEHUH pactpeaessieTcs
HE TOJBKO MO COAEP>KATENbHBIM JIMHUSAM, HO M O rojgam oOyuenus. ConepxkaHue oOpa3oBaHMS,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3ysibTaTaM ocBoeHusi dDexepanbHol pabouel Mporpammsl,
pacrpeniei€éHHbIM 10 TrojaM OOYy4YeHMs, CTPYKTypUPOBaHO TakUM o00pa3oM, uYTOOBI KO BCEM
OCHOBHBIM, MPHUHLIUIHAIBHBIM BOIIpOcaM oOydaronipecs oOpallaguch HEOIHOKPAaTHO. ITO
II03BOJIIET OpPraHU30BaTh OBJIAJCHUE FEOMETPUUECKUMHU MOHATHSIMU U HaBBIKAMHU 1OCJIE0BATEIBHO
U TIOCTYIATENIbHO, C COOJIIOJICHHMEM IPHHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B
OOIIYI0 CHUCTEMY TIE€OMETPUYECKHUX MPEACTABICHUNA OO0yYaromuxcs, paciiupss M yrioyomnss eé,
00pa3ysi MpOYHbIE MHO)KECTBEHHBIE CBS3H.

[lepexona K U3y4YEHUIO TEOMETPHUU Ha YIiyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycioBus Juid  guddepeHnpandd  oOydeHHs,  IOCTPOCHHUS  WHAMBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECIIEYUTh YIIIyOJIEHHOE N3YYEHUE TEOMETPUH KaK COCTaBIISIOIICH
yueOHOro npenmeTa «MaremaTukay;

MOJTOTOBUTH O0YYaroIUXCsl K MPOAODKECHUIO U3YUeHUs MAaTEeMaTHKU C Y4€TOM BbIOOpa Oymyrien
npodeccun, odecreunBas IPeeMCTBEHHOCTh MEKIY OOIIUM U MPO(ECCHOHAIBHBIM 00pa30BaHHEM.

Ha u3yuenne yuebHOro xkypca «I'eomerpusi» Ha yriyOiaeHHOM ypoBHe orBoauTcs 204 gaca: B 10
kiacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEACIIO).

COOEPXAHWE OBYYEHUA
10 KJIACC
[IpsiMbIe 1 MIOCKOCTU B MPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, MPOCTpaHCTBO. I[loHsTHE 00
AKCMOMAaTU4YECKOM ITIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX.

B3aunMHoOe pacronokeHHE TMPSMBIX B HIPOCTPAHCTBE: IepECcEeKarolluecs, MapaulelbHble U
CKpeuuBaromuecs: npsimpie. [Ipu3Haku cKpemuBaromuxcs npsameix. [lapamienbHOCTh MpSIMBIX U
IUIOCKOCTEHl B TMPOCTPAHCTBE: MapajliesibHble NpsMble B NPOCTPAHCTBE, MApaLIENbHOCTh TPEX
NPSMBIX, APAJUIETBHOCTh NPSAMON U MI0cKOCTU. [laparmienbHoe U IIeHTpalbHOE MPOESKTUPOBAHHE,
n3zobpaxxenue Guryp. OCHOBHBIE CBOWMCTBA MapajIeIbHOTO MPOEKTUpOBaHMs. M300paxenue ¢puryp



B IapajuIe]IbHOM MPOEKUUHU. YTVl C COHAIPABICHHBIMA CTOPOHAMH, YIOJ MEXKIy MPSIMBIMU B
npoctpaHcTBe. [lapaimienbHOCTh IOCKOCTEN: NapauiesIbHbIE TJIOCKOCTH, CBOMCTBA NapasuIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBEHHBIC (PUTYPHI HA TIOCKOCTHU: TETPAdP, MapauieenuneI,
MMOCTPOEHUE CEUCHHUI.

IlepneHqUKyYIPHOCTD IPSIMOM U IUNIOCKOCTHU: NIEPICHAUKYJISPHBIE NIPSIMbIE B IIPOCTPAHCTBE, IIPSIMBIE
NapajuleJIbHbIe U NEPHEHAUKYJSIPHbIE K IUIOCKOCTH, NPU3HAK IEPIECHIUKYISAPHOCTH IPSIMOU M
IUIOCKOCTH, TEOPEMA O MPSIMON NEPIEHIUKYIIPHON TUNIOCKOCTH. OpTOrOHAIBHOE MPOEKTUPOBAHUE.
[lepnieHuKysIp U HAKJIOHHBIC: PACCTOSHHUE OT TOYKHU O IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
IUIOCKOCTH, TNpOEKIus (Urypsl Ha TUIOCKOCTh. [lepneHauKysIpHOCTh IUIOCKOCTEH: MpU3HAK
MEPIEHIUKYIISIPHOCTH ABYX INIOCKOCTEN. Teopema o TpéxX neprneHIuKyspax.

VYIubl B IPOCTPAHCTBE: YrOJd MEXKAY IPSAMON U IUIOCKOCTBIO, JBYT'PAHHBIN yroJjl, JTUHEHHBIN yroi
IBYTPaHHOrO yria. TpéXrpaHHslil U MHOTOIpaHHble YIuibl. CBONCTBA MJIOCKUX YIJIOB MHOTOTPaHHOIO
yria. CBOWCTBa IUNIOCKUX U ABYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB
JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHuK#

Bunbl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusMma, npsmas U
HaKJIOHHAs PU3Mbl, OOKOBasl M TOJHAs MOBEPXHOCTh NpU3MBbI. [lapamienenumnesn, mpsMoyTroiIbHbINH
napajuleJienunes U ero coiictBa. Kparuaiinme myTd Ha NOBEPXHOCTH MHOIOrpaHHuKa. Teopema
Oitnepa. [IpoctpanctBennas reopema [Iudaropa. [lupamuna: n-yronpHasi nupamua, MpaBUiIbHAsS U
yceuéHHas nupamuasl. CBoiicTBa pédep U OOKOBBIX IpaHel MpaBHILHON mMupamusl. [IpaBuiibHbIC
MHOTOIDAaHHUKH: IIPaBWIbHAs IMpHU3Ma W IMpaBUJbHAs IHpaMUJA, IPABUIbHAS TPEYrOJIbHAS
MUpaMU/Ia U IPaBUIILHBIN TeTpadap, Kyo. [IpeacTaBnenue o mpaBUiIbHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOJEKadAp U UKOCASP.

Bbruncienue 31eMEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriel. Ilmomanbs OGokoBoi
MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTHU MPSIMOM MPHU3MBI, IUIOIIAb OCHOBaHMIA, TeopeMa 0 OOKOBOH
MOBEPXHOCTU TpsMOM mpu3Mbl. [lmomians OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH IPaBHIBHOU
MApaMU/bl, TEOpEMa O IUIOMAAU YCEUEHHON TUPAMUIBI.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUN MTPaBUIIBHBIX MHOTOI'paHHUKOB. CHMMETpHs B
[IPAaBUJILHOM MHOTOTPAHHUKE: CUMMETPHs IMapajuICNICNUAIe a, CUMMETPUS IPABUWIBHBIX IIPU3M,
CUMMETpHUS IPAaBUILHON ITUPAMUIBIL.

BexTOopbl ¥ KOOPAVHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE M IIPOTUBOIIOJIOKHO HAIIPABIECHHBIE BEKTOpPBL. PaBeHCTBO
BEKTOPOB. /[eHiCTBYS ¢ BEKTOPAMU: CII0KEHUE U BBIYUTAHNUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOXEHHE BEKTOpa Ha uucio. CBoWCTBA CII0KEHHS BEKTOpOB. CBOICTBAa yMHOXKEHHUSI BEKTOpa Ha
yucno. Ilonstue koMmIuiaHapHbele BeKTOpBL. [Ipu3Hak KOMILUIAHApHOCTH TPEX BEKTOpPOB. IIpaBuio
napajurenenunena. Teopema O paslIoKEHUU BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.



[IpssmoyronbHast cuctema KoopAauHaT B mpocTpaHcTBe. KoopaumnaTel BekTopa. CBs3b MEXIY
KOOpJMHATaMM BEKTOpa M KOOpAMHATaMHM TOYEK. YTroia Mexay BekTopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB.

11 KITACC
Tena BpaleHust

[ToHATHS: UMIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, CepruuecKas MOBEPXHOCTD,
oOpasyromue noBepxHocTei. Tena BpaleHus: HUIMHIP, KOHYC, YCEeUEHHBIA KOHYC, chepa, miap.
B3anmMHuoe pacnonoxenue cepsl ¥ IIIOCKOCTH, KacaTellbHas MII0CKOCTh K cdepe. M3oOpaskeHue Ten
BpallleHHs Ha MIIOCKOCTH. Pa3BépTka mmmHapa u kKoHyca. CuMMeTpusi cepsl U mapa.

O06BéM. OcHOBHBIE cBOIcTBAa 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOIBHOTO MapasiesIenune1a
u caenctBus u3 He€. OObEM NPSAMON M HAKIIOHHOM MPHU3MBI, HWIMHAPA, TUpaMUIbl U KoHyca. O0bEéM
1apa 1 MapoBOro CETMEHTA.

KomOuHarmu Ten BpalieHust ¥ MHOTOrpaHHUKOB. [Ipru3Ma, BiucaHHas B LIWIMHIP, OMMCAHHAs OKOJIO
mwinHapa. [lepecedenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHATHE MHOTOTpaHHHKA, OITICAHHOTO OKOJIO Chephl, Chepbl, BHUCAHHONW B MHOTOTPAHHUK UJTH TEJIO
BpalICHUS.

[Tnomaas NOBEpXHOCTH LWIIMHAPA, KOHYCa, mioab chepsl u e€ yacteit. [lonodue B mpocTpaHCTBE.
OtHomenne 00BEMOB, IUIOMIAZCH MOBepxHOCTeH Moao0HBIX ¢uryp. [IpeobpaszoBanue mnomoodus,
romoteTHs. Perenue 3a1a4 Ha MIIOCKOCTH € HCTIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

IlocTpoeHne cedeHMii MHOTOTPaHHMKOB M TEJ BpAIICHUSA: CEYEHMs] LUIMHApa (MapajljIesIbHO U
NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca (MapajljIeIbHOE OCHOBAHMIO M IPOXOJSAIIEE 4epes
BEpILIMHY), CEYEHMsI IIapa, METOJbl IOCTPOEHUS CEUEHUM: METOJ CJIE0B, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

BexTOopbl ¥ KOOPAVHATHI B IPOCTPAHCTBE

BexkTops! B mpocTpancTBe. Onepaniuu Haj BEKTopamMu. BekTopHOE yMHOXKEHHE BEKTOPOB. CBOMCTBa
BEKTOPHOI0 yMHOXeHHMs. IIpsiMoyrosnbHas cuctema KoopAuHAT B IpocTpaHcTBe. KoopanHaTel
BekTopa. Pasnokenue BekTopa mo Oaszucy. KoopanHaTHO- BEKTOPHBIM METOJ NpU PELICHUU
reOMETPUUECKUX 3aau.

JIBU>KEHUS B IPOCTPAHCTBE

JBmwxkenust npoctpancTBa. OroOpaxkeHus. JIBrkeHHss u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JBIDKEHUN. Buapl NBHKCHUHR: NapajljIebHBIA IIEPEHOC, LIEHTpajdbHas CUMMETpUs, 3€pKaJIbHAs
CUMMETpUs, TOBOPOT BOKpPYT npsmoii. [IpeoOpasoBanus mogobus. [psmas u chepa Ditnepa.

IMPEIMETHBIE PE3YJIbTATDI



K koniy 10 knacca oOy4daroniuiics HayqYuTCs:

CBOOOHO ONEPHPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH TPU PELICHUH 33134 U POBEJCHUN
MaTEMaTHYECKHUX PacCy KIEHUMN;

MNPUMCHATH AKCHUOMBI CTCPCOMETPUH U CIICACTBUA U3 HUX MPU PCIICHUU I'COMCTPHUICCKUX 3a1a4;

KJIacCcU(UIUPOBaTh B3aUMHOE DPACIONOKEHHE TMPSAMBIX B  IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OMEPUPOBATH MOHITUSMH, CBSI3aHHBIMHU C YIJIaMH B IPOCTPAHCTBE: MEXIY NPSAMBIMHU B
IIPOCTPAHCTBE, MEXKTY NMPSAMOM U IIIOCKOCTBIO;

CBOGOI[HO OIICpHUPOBATH NOHATUAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU,

CBOOOJHO pacro3HaBaTh OCHOBHBIC BUbI MHOTOIPAaHHHMKOB (IpU3Ma, MHpaMKJIA, MPSIMOYTOJIbHBIN
napajuieNienumnesn, Kyo);

KJ1acCU()UIIUPOBATh MHOTOTPAaHHHUKH, BEIOWPAst OCHOBaHMS ISl KIacCU(UKaIUHY;
CBOOOTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C CEUEHHEM MHOT'OI'PAaHHHKOB TIOCKOCTHIO;

BBINOJIHATH MapajuIeIbHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAaHUE (QUTYP HA IJIOCKOCTD,
BBINOJIHATH H300paxKeHus: GUryp Ha MI0CKOCTH;

CTPOUTH CEYEHUS] MHOTOIPAaHHMKOB Pa3IUYHBIMH METOJIaMH, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIISATH TUIOIIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MUPaMU/Ia), TCOMETPUUYECKUX TET C
npUMEHEeHHEM (opMyT;

CBOOOJHO ONEpUPOBATh MOHATHSIMU: CHUMMETpPUS B TPOCTPAHCTBE, IIEHTP, OChb U IUIOCKOCTh
CUMMETpPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUHU (UTYPHI;

CBOOOJHO ONEpUPOBATh TMOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpAMHATaMm B
IIPOCTPAHCTBE;

BBIIIOJIHATD I[eflCTBI/IH Haa BCKTOpaAMU,

peuiaTth 3aa4d Ha JOKa3aTCIILCTBO MATCMATHYCCKUX OTHOIIICHUM U HaXOKACHUC IT'COMCTPHUICCKUX
BCJIMYHH, MPUMCHASA U3BCCTHBIC MCTOJAbI IIPU PCHICHUHW MATCMATUYCCKUX 3aJjd4 IMOBBLINICHHOI'O H
BBICOKOI'O YPOBHS CJIIOKHOCTH,

IIPUMEHSATH IIPOCTEUIINE TPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO- KOMMYHHUKALMOHHBIE CUCTEMBI IIPU
pELICHUU CTEPEOMETPUYECKUX 3a/1a4;

U3BJICKaTh, MPeoOpa30OBbIBATH W HHTEPHPETHPOBATH HMHGOPMAIMIO O TMPOCTPAHCTBEHHBIX



reoMeTpHUecKuX (hUrypax, mpeCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHSATH IIOJIy4YCHHBIE 3HAHMS HA IIPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATh PEabHbIC CUTYyalUH,
NPUMEHATH U3YYEHHbBIE TIOHATHS B TIPOIIECCE MOMCKA PEIICHUSI MAaTeMaTHIeCKU CPOPMYITUPOBAHHON
poOIeMbl, MOECTHPOBATh PEaJbHBIC CUTYalluu Ha S3bIKE T€OMETPHH, UCCIIECAOBATh MOCTPOCHHBIE
MOJICIM C HWCHOJb30BAHUEM TE€OMETPUUYECKMX IMOHATUH M TEOpeM, ammapara aiareOpbl, peuarb
IIPAaKTUYECKUE 3a7a4M, CBSI3aHHbIE C HAXO0XKICHUEM T€OMETPUYECKUX BEIUYMH;

UMETD MPEICTaBIeHUS 00 OCHOBHBIX 3Tanax pa3BUTHs T€OMETPHU KaK COCTaBHOU YacTu (pyHIaMeHTa
Pa3BUTHUSA TEXHOJIOTUN.

K koniy 11 knacca obydaroniuiics HayqYuTCs:

CBOOOHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C IIIMHIAPUYECKON, KOHUIECKOU U chepruaecKoi
MOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI MOTYYCHHUS,

ONIEPUPOBATH TMOHATUSMH, CBA3aHHBIMU C TEJaMH BpALICHUS: LUIMHIPOM, KOHYCOM, chepoil u
1apoM;

pacrio3HaBaTh Teljla BpalleHus (IWIMHAP, KOHYC, cdhepa U map) U 0ObACHATH CIIOCOOBI MOTyUYCHHS
TeJl BpalllCHMUS;

KJIacCU(UIIUPOBATh B3aUMHOE PACIIONOKEHHE C(Ephl U TUIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPDAaHHMKOB M TeJI BpalleHUs, OOBEMBI M IUIOLIAAN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALICHUS, TEOMETPUUYECKHUX TeJl C IPUMEHEHUEM (HOopMYyT;

CBOOOJHO ONEpPHPOBATH TMOHATUSAMH, CBA3aHHBIMH C KOMOMHAIMAMU TeNl BpalleHUS U
MHOT'OT'PaHHHKOB: MHOTOTPAaHHHMK, BIIMCAaHHBIM B cdepy W ONHCAHHBIA OKkoio cdepsl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILCHHUS;

BBIYHCIISITH COOTHOIICHHSI MEXKIY TUTOIIAIIMU TTOBEPXHOCTEH M 00bEMaMHU MTOT0OHBIX TET,

n300pakaTh 3y4aeMble (GPUTypHI, BHITOTHATH (BBIHOCHBIC) IIIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BH CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TeJl BpaIllCHUS;

U3BJICKaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HMHGOPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpruecKuX (hUrypax, mpeCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOGOI[HO OIICPpHUPOBATH TMOHATHUEM BCKTOP B IIPOCTPAHCTBC; BLIIIOJHATHL OICpAMU HAJ
BCKTOpAaMH; 3a/laBaTb IIJIOCKOCTb YPABHCHUCM B ,Z[eKapTOBOI\/'I CUCTCMC KOOpJAUHAT, PCIIAThb

reoOMCTPHUICCKUC 3ala4i Ha BBIYUCIICHUC YTJIOB MCIKAY IIPAMBIMU U

IINIOCKOCTSAMHU, BBIYHUCIICHHUC paCCTOHHI/Iﬁ OT TOYKHM [0 IUIOCKOCTHU, B ICJIIOM, Ha IPUMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O MCTOAA IMPU PCHICHUH,

CBOGOI{HO OICpHUPOBATH IMOHATHUAMHU, CBA3AHHBIMU C JABUKCHHUCM B IIPOCTPAHCTBEC, 3HATDH CBOICTBa



JIBIDKCHUI;

BBINOJIHATh W300paKEHHsI MHOTOTPAHHUKOM M TE€J BpAIICHUS NpU MapauIeIbHOM IEepeHoce,
LEHTPaJIbHOW CUMMETPHH, 3epKaIbHOI CHMMETPUH, TIPY TOBOPOTE BOKPYT MPSMOIA, TpeoOpa3zoBaHus
oI00us;

CTPOMTb CEUEHUS MHOIOTPAaHHMKOB M TEJ BpalllEHUSA: CEYEHMs] LMIuHApa (MapaielnbHO U
NEPIEHIUKYISIPHO OCH), CEUEHHUsl KOHyca (MapajljIeIbHOE OCHOBAHMIO M NPOXOJSAIIEE 4epes
BEpILNHY ), CEYECHHUS 11apa;

HCII0JIb30BaTh METO/IbI IIOCTPOCHUS CEUCHHI: METO/I CIIE0B, METOJl BHYTPEHHETO IMTPOCKTUPOBAHUS,
METOJI IEPEHOCA CEKYLIEH MII0OCKOCTH;

AOKa3bIBATh TCOMCTPUUCCKUC YTBCPKACHUS,

NPUMEHATh TeOMEeTpHUecKue (DaKThl JJIsi PEIICHUS] CTEPEOMETPUUYECKHUX 3a/ad, MPEANOoaratonx
HECKOJIBKO IIaroB PeleHH s, €CIIM YCIOBUS NPUMEHEHUS 3a/1aHbl B IBHOW M HESBHOM (hopMme;

pelaTth 3aJa4u Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOIICHUN U HAXOXKIAECHUE FEOMETPUUYECKUX
BEJINYHH;

IIPUMEHATH NIPOTPAMMHBIE CPEJICTBA U JJIEKTPOHHO-KOMMYHUKAIL[MOHHBIE CUCTEMBI IPU PEIICHUU
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSATD [1I0JyYEHHBIE 3HAHMS Ha IIPAKTUKE: CPABHUBATh, AaHAJIU3UPOBATh U OLIEHUBATH PEaIbHbIC
CUTyalluH, NPUMEHATh HM3YyYCHHBIC IOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IOUCKA PEILICHUs
MaTeMaTU4eCKU CPOPMYIHPOBAHHOW MPOOIEMbI, MOJCIUPOBATh PEaJbHBIC CUTYAIlMH Ha SI3BIKE
TE€OMETPUH, UCCIIEN0BATH IIOCTPOCHHBIE MOJEIN C UCIOJIB30BAHUEM I'€OMETPUYECKUX IOHATUH U
TeopeM, ammapara ajreOpbl, pemaTh MPAKTUYECKHE 33JayH, CBS3aHHBIE C HaXO0XJICHUEM
T€OMETPUYECKUX BEJIMYUH;

UMETb MPEICTaBIeHUS 00 OCHOBHBIX 3Tanax pa3BUTHs T€OMETPHUU KaK COCTaBHOU YacTu pyHIaMeHTa
Pa3BUTHUSA TEXHOJIOTUN.



TEMATHUYECKOE INTAHMPOBAHME 10 KJIACC

HaszBanue
Konunue OcHOBHbIE BUJBI IEATETLHOCTH
paszznena OcHoBHOE cojiepKaHue
CTBO yYanmxcs
(Temsl) Kypca
9acoB
OcHOBHBIE IPOCTPAHCTBEHHBIC
durypsr. TTonsTHS Ornpenenarsb MI0CKOCTh Kak
CTEPEOMETPUU: TOUKA, Ipsmas, urypy, B KOTOPOi BEIIOIHSACTCS
IUIOCKOCTB, IIPOCTPAHCTBO. mraHumeTpus. Jlenate npocrenime
OcCHOBHBIC paBuiia JJOI'MYCCKUEC BBIBOABI U3
M300paXKCHIS Ha PHCYHKE AKCHOMATHKH TUIOCKOCTH.
TUIOCKOCTH, MapajIeIbHBIX TIpuBOUTE IPUMEPBI PEANbHBIX
NPAMBIX (OTPE3KOB), CEepeAUHbI 00BEKTOB, HcATU3AIMEH KOTOPHIX
oTpe3Ka. SIBIISTFOTCSI aKCHOMBI T€OMETPHH.
TTOHSTHS: TIepeceKaoLIUEcs N3y4arh, MpUMEHSTH IPUHIIUITHI
ITIOCKOCTH, TI€PECEKAONINECS TOCTPOCHIA
TIpSIMast ¥ TUTOCKOCTE; ceuenuii. Mcnonb3oBaTh 11
TIOJIYIIPOCTPAaHCTBO. MHororpan | IOCTPOCHHS CCUCHHIT METOJ CIIE/IOB,
HHKH, H300paKeHUC MCTOJZl BHYTPCHHCTO
npocTeHiIx MPOEKTUPOBAHMSI, METO]T TIEpEeHOCA
MIPOCTPAHCTBEHHBIX (DUTYD, CeKylIlel IIocKocTH. Pemars
HECYILECTBYIOLNX 0OBEKTOB. CTepEOMETPUIECKHE 3a/1a4u: Ha
AKCHOMBI CTEPEOMETPHH I oTpesieNieHUe BUIa CEUCHUS U
HEPBBIE CIICACTBUS U3 HUX. HaxOXICHUC €TI0 IIOIAH.
AKTyanu3upoBath (HaKThl 1 METOJIbI
Brenenme 5 Crrocou Sy e HJIaIZI/IMeTpEI/I peJI(eI)BaHTHBIe TeMe
crepeomerpu | 23 TUIOCKOCTEH B MPOCTPAHCTBE. g ’
0 OO6o3Ha4YeHUs MPSIMBIX U HPOBOIUTE

miockocteil. CeueHusl.
N3o0paxeHne ceueHmit
MUpaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJAT YEPE3 UX
pEdpa. N3o0pakenue
IepeceyeHus MOTyUYEHHBIX
mockocteil. PackpamuBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMU
L[BETAMHU.

Meron cinenoB 1 MOCTPOEHUs
ceueHuii. CBoiicTBa
[IepeceYeHU ! IPSIMBIX U
mockocre. [loctpoenne
CEUeHUil B nupaMuje, Kyoe 1o
TpEM TOUKaM Ha pEOpax.
Co3znanne BBIHOCHBIX YEPTEXKEN
1 3aIIUCh 111aroB OCTPOEHUS.
IToBTOpEHME INIAHUMETPUH.
Teopema 0 TPONOPLHOHAIBHBIX
otpeskax. [logooue

aHanoruu. Mcnosb3oBaTh nipu
peLIeHUN 3a1a4 CIICLYIOIIUe
TUTAHUMETpUYECKUE (PaKThl U
Merozsl: Teopemsl Panecau o
IIPONOPLUUOHAIBHBIX OTPE3KaX.
ANTropuTM JENIEHUs OTpE3Ka

Ha N paBHBIX YacTel. Teopema
Memnenasa. PaBHoOenpeHHbII
TpeyroJibHUK. PaBHOCTOpOHHUI
TpeyronbHUK. [IpAMOyronbHbIi
TpeyroiapHuK. CBOMCTBO cpeHen
JIMHUM TpeyrojapHuKa. CBONCTBO
OUCCEKTPHUCHI yTIIa TPEYroJbHHKA.
CBOICTBO MeIMaH TPEYTOJIbHUKA.
[Tpu3Haku o000 TPEYTrOIbHUKOB.
[Tonmyuats npeacraBneHus 00
OCHOBHBIX 3Talax pa3BUTHs
F€OMETPUH KaK COCTABHOM 4acTH
(byHIamMeHTa pa3BUTHS TEXHOJIOTUI




TpeyroJibHUKOB. Teopema
Menenas. Pacué€rsl B ceUeHHUAX
Ha BBIHOCHBIX YEPTEKaX.
Hcropus passurus
IJIAHUMETPUU U CTEPEOMETPUH

Bzaumuoe
pacIoa0oKeH!
€ HpﬁMBIX B
MIPOCTPAHCTBE

B3anMHoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaroiuecs mnpsimMble.
[Ipu3Haky CKpemuBarOMUXCS
npsaMeixX. IlapamnensHele
IIPSIMBIE B IPOCTPAHCTBE.
Teopema 0 CylIECTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOU
NapajuleIbHON JaHHOU IIPSMOH,
MPOXOJIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIXKAIlleW Ha
JAHHOU MpsAMoil. Jlemma o
[IEPECCYCHUH NapaAIIICIIbHBIX
MIPSAMBIX IIOCKOCTBIO.
[TapamienbHOCT TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsMbIX. Teopema o
CKPELIUBAIOIIUXCS MTPSAMBIX.
[TapamiensHoe
npoektupoBaHue. OCHOBHBIE
CBOMCTBA MapaJlIEIbHOTO
npoeKTHpoBaHus. M3o0paxenue
pa3HbIX (pUryp B mapasuienbHOM
npoekuuu. llenTpanbHas
MIPOEKLUsA. YTOI C
COHAIPABJIICHHBIMA CTOPOHAMH.
VYron Mexay npsSmMbeIMU. 3agadu
Ha JI0Ka3aTelIbCTBO U
HCCIIE0BAHUE, CBSA3AHHBIEC C
PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

Knaccugumuposats B3auMHoe
PacCIIOJIOKEHUE IIPSIMBIX B
IIPOCTPAHCTBE, UIUTKOCTPUPYS
PUCYHKaMH U NIPUBOJS IIPUMEPBI U3
peanbHOM JKU3HU.

Jloka3pIBaTh TEOPEMY O
CYILIECTBOBAHUH U €IMHCTBEHHOCTHU
[apajuIeIbHOMN NPSAMOH,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAILECH Ha
IPYroy NpsIMOM; JIEMMY O
[IEPECEYCHUH TNIOCKOCTHU ABYMS
NapajuIeIbHBIMU IPSIMBIMU;
TEOpeEMY O TPEX MapaJICIbHBIX
npsAMBbIX. Jl0Kka3bIBaTh PU3HAK
CKPELIUBAIOIINXCSA MPSMBIX,
TEOPEMY O CKPEIIMBAIOLIUXCS
npsMbIX. Jloka3piBaTh TEOpEMY O
PaBEHCTBE YIJIOB C
COHAIIPABJIICHHBIMA CTOPOHAMH.
OOBACHATD, UTO HA3BIBACTCS
NapaJuIeIbHbIM U LIEHTPAJIBHBIM
IIPOCKTUPOBAHUEM U KaK
BBIITOJIHSIETCS IIPOCKTUPOBAHKE
¢buryp Ha miI0cKocTb. Jloka3pIBaTh
CBOMCTBA MapaJlIEIbHOTO
npoekTHupoBanus. M300paxars B
NapajuIeIbHOM IIPOEKIUU Pa3HbIC
reomerpuueckue Gurypsl. Pemartp
CTEPEOMETPUYECKUE 3a1aUl Ha
JI0Ka3aTesIbCTBO U UCCIIENOBAHMUE,
CBSA3aHHBIC C PACIIOJIOKEHUEM
IIPSIMBIX B IPOCTPAHCTBE.
[IpoBoauTh nOKa3aTenbHbIE
paccykIeHHUs IPU PEILICHUN
F€OMETPUYECKUX 3a/1a4, CBA3aHHBIX
CO B3aMMHBIM PaCIIOJIOKEHUEM
IIPSIMBIX B IIPOCTPAHCTBE.
CpaBHUBaTh, aHAIM3UPOBATH U
OLICHUBATb YTBEPKICHHUS C LIEIIBIO
BBISIBJICHUSI JIOTHYECKU KOPPEKTHBIX
U HEKOPPEKTHBIX PACCyKICHUMN.
MopennpoBaTh peajlbHbIC CUTYalUH,




CBSI3aHHBIE CO B3aUMHBIM
PacIoI0KEHUEM NPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE
reomerpun. MccnenoBarth
IIOCTPOEHHBIE MOJIEIHU C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
MIOHATUI U TEOpEM, armapara
anreOpbl, HU(POBBIX PECYPCOB.
ITonyuaTs npencraBieHue o
LEHTPAIbHOM POEKTHPOBAHUU U 00
UCTOPUH padoT MO TEOPUHU
NIEPCIIEKTUBBI

[TapamiensHOC
Tb MPSMBIX U

IIOCKOCTE B
MIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U IUIOCKOCTU B
npoctpanctse. [IpuzHak
[IapaJuIEIbHOCTH NPSAMOU U
miockocTd. CBolicTBa
[apaJuIEIbHOCTH NPSAMOU U
m1ockocTu. I'eomerpuueckue
3a/laud Ha BBIYKCIICHUE U
JI0Ka3aTeNIbCTBO, CBSA3aHHBIC C
[apaJUIEIbHOCTBIO MIPSIMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE.
[Toctpoenue ceuenus,
IIPOXOAAILETO Yepe3 JaHHYIO
IIPSIMYIO Ha YEPTEkKE U

[apaJuIeIbHOTO APYIOU IIPSMOM.

Pacuér oTHOLIECHUI.
[TapamienbHas npoekuus,
IIPUMEHEHHE JIs IOCTPOEHUS
ceueHuii kyba u
napayuienenunena. CpoiicTBa
napajuleJIenune1a U IpU3MBbl.
ITapamienbHbIE TUIOCKOCTH.
IIpu3Haku napajuieaIbHOCTH
IBYX I1ockocrtei. Teopema o
NapajuIeIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAJICKALLYI0 JaHHOU
IIJIOCKOCTH U CIICJCTBUS U3 HEE.
CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 NapauIeIbHOCTH
IIPSIMBIX IIEPECEUEHUS IPU
IIEPECEUEHUH IBYX
NapajuIeIbHbIX IIJIOCKOCTEN
TpeTheil; 00 oTpe3kax
NIapaJUIeJIbHBIX NPSIMBIX,

Knaccugumuposats B3auMHoe
PacCIIOJIOKEHUE IIPSIMOM U INIOCKOCTH
B IIPOCTPAHCTBE, IPUBOJS
COOTBETCTBYIOLIUE IIPUMEPHI U3
peanbHOM )xu3HU. DOpMyIUpPOBaTH
OIIpeIeICHUE TIapAIIICIIbHBIX
IIPSIMOM U IUIOCKOCTHU. JIOKa3bIBaTh
IIPU3HAK O MapaJUIEIbHOCTH IPSIMOU
U IIJIOCKOCTH; CBOMCTBA
[apaJuIEIbHOCTH NPSAMOU U
mockocTu. Pemats
CTEPEOMETPUYECKUE 3a1aUn
BBIYHMCIICHHS U 10KA3aTENIbCTBO,
CBSA3aHHBIC C [1APAJUICIIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEH B
npocTpaHcTBe. Pemate
IIPAaKTUYECKUE 3a7a4d Ha
IIOCTPOEHUE CEYCHUN Ha YepTexax
TeTpajdaApa U napajuieenueaa.
Pemate crepeomeTpuyeckue 3aauy,
CBSA3aHHBIC C [IOCTPOCHUEM CEUYCHUN
IJIOCKOCTBIO. IIpoBOaUTE nOrnyecku
KOPPEKTHBIE 10KA3aTEIbHBIC
pacCcyKIeHHs IIPU PELLICHUU
T€OMETPUYECKUX 3a/1a4 CBA3aHHBIX C
[apaJuIEIbHOCTBIO

mwiockocteil. CpaBHUBATh U
AQHAJIM3UPOBATh PEAIbHBIC CUTYALUH,
CBSA3aHHBIC C [1apaAJUICIBHOCTHIO
IIPSIMOM U INIOCKOCTU B
IIPOCTPAHCTBE; MOJEIUPOBATH
peanbHbIe CUTYallUH, CBSI3aHHBIC C
[apaJUIEIbHOCTBIO IPSMOMN U
IIJIOCKOCTH B IIPOCTPAHCTBE, Ha
S3bIKE TEOMETPUU




3aKIIFOYEHHBIX MEKITY
NapajuIeIbHBIMU IUIOCKOCTSAMY;
0 IIepEeCeYEHUN IPSIMOi C IByMs
[1apaJuICIbHBIMU IUIOCKOCTIMU

IlepneHauKkyn
SIPHOCTh
MPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE
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IToBTOpEeHuE: TEOpEMa
[Tudaropa Ha MIOCKOCTH,
TPUTOHOMETPUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO
napajuienenunena. Beranciaenue
JUTUH OTPE3KOB B KyOe u
IIPSIMOYTOJIbBHOM
napajuieenumese.
IlepnieH UKy IAPHOCTD NPSIMOU U
mockocty. [Ipusnak
NEPIEHIUKYJISIPHOCTH IPSIMON U
mrockoct. Teopema o
CYyILIECTBOBAHUH U
€IUHCTBEHHOCTH IIPSIMO,
MPOXOJIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEePIEHAUKYIISIPHON

K rockoctu. Ilnockocru n
NEPIEHIUKYIISIPHBIE UM

npsiMasi B MHOTOI'PaHHUKAX.
[lepneHuKyIslp ¥ HAKJIOHHAS.
ITocTpoenue

NEPIEHIUKYIISIpa U3 TOYKU Ha
npsaMmyto. Teopema o Tpéx
NEepHEeHIUKYIIsIpax (Ipsmas u
oOpatHas).

Yron mexnay
CKPEIIMBAIOIINUMHUCS MPSIMBIMHU.
ITouck nepneHaANKyISpHBIX
IIPSIMBIX C IIOMOILBIO
NEPIEHIUKYIJISIPHBIX IUIOCKOCTEN
OpTtoronaibHoe
npoekruposanue. [locrpoenue
ceueHHi Ky0a, IpU3MBI,
IIPaBWJIBHOM MUPaMUBI C
IIOMOILIBI0 OPTOTOHAJILHOMN
npoekuuud. CuMMeTpusl B
IIPOCTPAHCTBE OTHOCUTEIIBLHO
mockoctH. [lnockoctu
CUMMETpPUIN B MHOTOTPAaHHUKAX.
[Ipu3Hak nepneHuKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH KakK
CJIEICTBUE CUMMETPHH.

AKTyanu3upoBaTh (PaKThl U METOABI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHUH.
@opMyIMpPOBATH OIIPEACIICHHUS
NEPIEHIUKYIISIPHBIX TIPSAMbIX

B IIPOCTPAHCTBE; ONPEICIICHUE
IIPSIMOMH, NEPIICHIUKYJIIIPHOM K
IJIOCKOCTH. [I0Ka3bIBaTh: JIEMMY O
NEPIEHIUKYIISIPHOCTH JBYX
NapajuIeNIbHBIX IPSIMBIX K TPEThEH
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
[IapaJUIEIbHOCTBIO MPSIMBIX U UX
MIEPIEHIUKYIISIPHOCTBIO K
IJIOCKOCTH. [[0Ka3bIBaTh: TEOpEMY,
BBIPAKAIOLIYI0 IIPU3HAK
MEPIEHIUKYIISIPHOCTH MIPSIMOM U
IIJIOCKOCTH; TEOPEMY

O CyLIECTBOBAaHUU U
€IUHCTBEHHOCTH IIPSIMOW,
IIPOXOAAIIEH Yepe3 JaHHYI0 TOUKY U
NIEPIEHIUKYIISIPHON K TaHHOU
IIJIOCKOCTH.

N3006paxaTh B3aUMHO
NEPIEHIUKYIISIPHBIC IIPAMYIO U
IJI0CKOCTb. DOpMyIIMpOBaTh
CBOWCTBO NEPNEHIUKYIISIPA O
OTHOLIEHUIO K

mockoct. Ilomydats
MIPEACTABIICHUE O 3HAYCHUU
NEPIEHIUKYIISIpa A APYTUX
obnacreil HaykH (pu3ukKa,
SHEPreTHKA, JJa3€PHbIE TEXHOJIOTUN),
B PEAJIbHOM KU3HHU (TEXHUKA,
OKpy’Karomias 00CTaHOBKA).
JIoKa3bIBaTh YTBEPKACHUS,
CBSA3aHHBIC C IPOEKLMEN NPSIMOU Ha
IIJIOCKOCTh, HETIEPIICHIUKYJIIPHYIO K
3TOM NpsAMON. [[oka3biBaTh TEOpEMY
0 TpE€X MEPIEHIUKYIIIpaX U TEOPEMY
00paTHYIO TeopeMe O TPEX
nepneHaukyspax. Ilomydars
NpEeJCTaBICHHE 00 OPTOTOHAJIHLHOM
MPOEKTUPOBaHUHU. [[0Ka3bIBATH
TEOpEMY O IIPOEKIUU TOUKH HA
npsaMyto. Pemats




IIpaBuibHBIE MHOTOTPAaHHUKH
Pacuér paccrosnuii ot

TOYKH 70 II0cKocTH. CrocoObl
OIlyCTHUTb NEPIEHANKYIISPHIL:
CUMMETpHUS, CABUT TOUKHU IO
napajuienabHou npsimoit. CnBur
10 HENapaJIJICIbHOU MIPSIMOH,
U3MEHEHUE PACCTOSHUN

CTEPEOMETPUYECKUE 3a1aUH,
CBSI3aHHBIE C NIEPIEHIUKYIISIPHOCTBIO
IIPSIMOM U IUIOCKOCTU. Pemats
IIPUKIIAIHBIE 3a/1a4M, CBSI3aHHBIE C
HaXO0XJIEHUEM IT'€OMETPUUECKUX
BEJIMYMH. Pemartp
CTEPEOMETPUYECKUE 3a1aUH,
CBSA3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TpE€X MEPIECHIUKYJIApax,
HAaXO0XJIECHUEM PACCTOSHUM,
IIOCTPOEHUEM ITPOCKIIUN.
CpaBHUBATh U aHAJTU3UPOBATH
YTBEPKACHHUSI C LIENBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIECHUH.
AHanu3upoBaTh U MOJEINPOBATh

Ha SI3bIKE TEOMETPUHU PEATIbHBIE
CUTYalluH, CBSI3aHHBIE C
NEPIEHIUKYIISIPHOCTBIO MPSMOI U
IIJIOCKOCTH; UCCIIEIOBATh
IIOCTPOEHHBIE MOJIEIU, B TOM YUCIIE
U C HUCIIOJIb30BAHMEM ammapara
ayreOpbl

Yriael n
paccTostHus
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IToBTOpEHME: Yroy MexXIY
IPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.
IToBTOpEHME: Yyroy MexIy
CKpELIUBAIOIIMMUCS

IPSIMBIMU B IIPOCTPAHCTBE.
I'eomerpuueckue MeToab1
BBIYHCIIEHUS YIJIa MEXY
IPSIMBIMU B MHOTOTpaHHHKAX.
JIByrpansbiii yroa. CBoOMCTBO
JIMHENHBIX YIJIOB IBYIPAHHOTO
yriaa. [lepnenaukymnspHble
m1ockocTd. CBOMCTBA B3aUMHO
NEPIEHIUKYISPHBIX
mockocreit. [Ipusnak
NEPIEHIUKYISIPHOCTH
IJIOCKOCTEM; TEO-peMa O MPSIMOM
[epecedYeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIJISIPHBIX TPEThEN
IJI0CKOCTH. IIpsAMOYyTOIbHBIN
napajuieNienunesn; Kyo;
W3MEpEHHs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuienenunena. Teopema o

AKTyanu3upoBaTh (PaKThl U METOABI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHUH.
@opMyIMpOBATH ONIPEACIICHHUE
JBYT'PAHHOI'O yIJIa.

JloKka3bIBaTh CBOMCTBO PABEHCTBA
BCEX JIMHEHHBIX YTJIOB ABYTPAHHOTO
yrina. Kinaccugunuponatb
JIBYT'PAaHHBIE YIJIbl B 3aBUCUMOCTHU OT
UX TpagyCHOU MEpBHL.
@opMyIMpOBATH OIIPEACIICHUE
B3aUMHO IEPIICHIUKYJIIPHBIX
IJI0CKOCTEN. JlOKa3bIBaTh TEOPEMY O
IIPU3HAKE NEPIECHANKYISIPHOCTH
JBYX IIJIOCKOCTEH.

@opMyIupoBaTh CIEACTBUE (U3
IIPU3HAKA) O NEPIEHIUKYJIIPHOCTU
IIJIOCKOCTH, KOTOpast
NEPIEHAUKYIISIPHA NIPSMOH, 110
KOTOPOU NEPECEKAIOTCS 1BE
IIJIOCKOCTH, 9TU IIJIOCKOCTSIM.
JI0Ka3bIBaTh YTBEPKACHUSA O €TI0
CBOMCTBAX; TEOPEMY U CIICICTBUE H3
He€ 0 IMaroHaJIAX MPSMOYTOJIBHOIO
napajuieJenumnea.

Perate crepeoMeTpuyeCcKue 3a0a4H,




JraroHajld IpsIMOYTOJIBHOTO
napajuleJIenuIe a U CIeICTBUE
n3 Heé. CTepeoMeTpUIECKUE U
IIPUKJIAIHBIE 3a/1a4H, CBS3aHHbIC
CO B3aMMHBIM PaCIOJIOKEHUEM
IIPSIMBIX U IIJIOCKOCTH.
IToBTOpEHME: CKpELIMBAOILHECS
IIpsIMbIE, TapajlIeIbHbIE
IUIOCKOCTH B CTaHIApTHBIX
MHororpanHukax. [lapa
NapaJuIeIbHbIX IIJIOCKOCTEN Ha
CKPEILMBAIOIINXCS NPSAMBIX,
paccTosiHUuE MEXAY
CKpELIUBAIOIIMMUCS

IPSIMBIMUA B TIPOCTBIX
cutyauusax. OnyckaHue
NEPIEHIUKYIISIPOB, BBIYMCICHUE
pacCTOSIHUM OT TOYKHU 1O TOUYKH;
IIPSIMOM; IIJIOCKOCTH.
Beruucnenue paccrosHun
MEXKIy CKPEIHUBAIOIUMUCS
IPSIMBIMU

C IIOMOIIBIO NEPIIECHIUKYJIIIPHON
IJIOCKOCTH. TpEXrpaHHbIN yroi,
HEPABEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema [ucaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB
JUIsL TPEXTPAHHOIO YIJIa.
DneMeHTHI chepruiecKoit
TEOMETPUHU: T€ONEC3UIECKUE
JMHUM Ha 3emiie

CBSI3aHHBIE C IEPIEHIUKYIISIPHOCTD
IIPSIMBIX U IIJIOCKOCTEHN, UCIIONb3Y S
TUTAHUMETpUYecKue (DaKkThl U

MeTo bl [IpoBoauTH TOTNYECKH
KOPPEKTHBIE 10Ka3aTeIbHbIE
paccyXAeHUs IPU pELIEHUH
reOMETPUUYECKUX 3a/a4, CBSI3aHHBIX C
NEPIEHIUKYISIPHOCTHIO
IUIOCKOCTEH. AHaNIU3UpPOBATh U
MOJIETTUPOBATh HA SI3bIKE FEOMETPHUH
peanbHbIe CUTYallUU, CBSI3aHHBIE C
MEePHEHIUKYISIPHOCTBIO IPSIMBIX U
mockocreil. HMcecnenosats
IIOCTPOCHHBIE MOJIENIN, B TOM YHCIIE
Y C UCIIOJIb30BAHUEM arlnapara
anreOpsl.

Pemiate npukiagHeie 3aqauu,
CBSI3aHHBIE C HAXOXACHUEM
r€OMETPUUYECKUX BETNYNH

MHororpansau
KH

CucremaTu3zanus 3HaHU:
MHOrorpaHHyK 1 €ro 3J1€MEHTHI.
IInpamupa. Buael nupamun.
[IpaBunbHas

nupamuga. IIpusma. lpsamas u
HAKJIOHHAs [IPU3MBI.
IIpaBunbHas npusma. Ilpsmon
napajuleJenunen,
IIPSAMOYTOJIbHBIN
napaiesienunen, Kyo.
Boinykiible MHOTOTPaHHUKH.
Teopema Oitnepa. [IpaBunbHbIE
U TIOJTyTIpaBUIIbHbBIE
MHOTOTpaHHUKHU

PaGorats ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCBI, J€JIaTh 3aMEYaHMs,
KOMMEHTapuu. AHaIU3UpPOBaTh
peluenue 3agayu. PucoBath
BBIITYKJIbIE MHOTOTPAaHHUKH C
3aJIaHHBIMU CBOICTBAMU;
BOCCTaHaBJINBATh OOLIUI BU]
BBIITYKJIOT'O MHOT'OT'PAaHHHUKA 110 JBYM
€ro IIPOCKIUSM.

Jloka3pIBaTh CBOMCTBA BBITYKJIOIO
MHOrorpaHHuka. Pucosartb
BBIITYKJIbIE MHOTOTPAaHHUKH C Pa3HOU
SUIIEPOBOM XapaKTEPUCTUKOM;
HCCIIEA0BAaTh BO3MOXKHOCTH
IIOJIyYEHUS PE3YJIbTATA IIPU
BapbUpPOBAaHUU JaHHBIX. Jl0Ka3bIBaTh
CBOMCTBA ITPaBUJIbHBIX




MHOIOrpaHHUKOB. [InanupoBars
IIOCTPOEHHUE ITPaBUIILHBIX
MHOTI'OTPaHHUKOB Ha ITOBEPXHOCTAX
JOPYTUX IPAaBUIIBHBIX
MHOT'OI'PDAHHUKOB

ITonsiTHe BekTOpa Ha
IUIOCKOCTH U B

npoctpanctBe. Cymma u
Pa3HOCTb BEKTOPOB, IIPaBUIIO
napajulesIenune1a, yMHOKEHHE
BEKTOpA Ha YMCJII0, Pa3I0KEHHUE

AKTyanu3upoBaTh (PaKThl U METOABI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOAMTH aHanoruu. Onepuposarb
MOHATUSIMU: BEKTOP HA IJIOCKOCTH U
B IIPOCTPAHCTBE; KOMILJIaHAPHbIE
BEKTOpHI. [IpuBOINUTE IpUMEpHI
(U3NYECKUX BEKTOPHBIX BEJINYHH.
OcBauBaTh IpaBUJIa BHIOIHEHUS

Bexkrops! B BEKTOpa . .
12 " JICICTBUH CIIOKEHUS U BBIYUTAHUS
MIPOCTPAHCTBE 1o 0azucy TpéX BEKTOPOB, HE
o BEKTOPOB, YMHOKEHHSI BEKTOpa HA
JeXalmx B OAHOU
YUCJIO.
miockocT. CkamnsipHOe
Jloka3bIBaTh PU3HAK
MIPOU3BEJICHUE, BEIYUCICHHUE N
KOMILTAHAPHOCTH TPEX
yTila MEXAYy BEKTOpaMu
. BEKTOpPOB. JlOKa3bIBaTh TEOpPEMY O
B npoctpanctBe. IIpocreitimme
Pa3IoKEHUU JIF000T0 BEKTOpA 110
3a/1auu ¢ BEKTOpaMu i
TpEM JaHHBIM HEKOMIUTAHAPHBIM
BEKTOpaM
Pemiate crepeomerpuueckue 3agaun
Ha JJ0KA3aTeJIbCTBO MaTEMATHUECKUX
OTHOIIICHU, HAXO0XKICHHE
r€OMETPUUYECKUX BEJIMYUH (JIJTUH,
YTJIOB, Iioniaaeii, 00EMOB).
Hcnonbs30BaTh pyU peLICHUN
CTEPEOMETPUUYECKUX 3a/1a4
TUTAHUMETpUYecKue (DakThl U
Metoabl. [IpoBoUTh TOTHYECKH
O6o0m1aromee MOBTOPEHNE KOPPEKTHbIE JOKa3aTeIbHbIC
MOHSITUN U METOJIOB Kypca paccyXIeHus
I reomerpun 10 kiacca, [IPY PELIEHUH CTEPEOMETPUUECKHUX U
OBTOpEHME .
0606H_IF;HI/IC ;1 cUCTeMaTU3aIlA 3HAHUH. INIaHUMCTPUYCCKUX 3a1a4.
VcTopus pa3BUTHUSL CpaBHMBaTh U aHAIU3UPOBATh
cucremarusay | 5 N
. CTEPEOMETPUU KAK HAYKHU U €& peanbHble CUTYallUU U BBISBIIATD
vsl 3HaHUI

pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

BO3MOKHOCTB €€ MOJIEIIMPOBaHUS Ha
S3bIKE TEOMETPUMU.

MopenupoBaTh peajIbHYI0 CUTYaLHIO
Ha S13BIKE T€OMETPHUH U UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIU, B TOM YUCIIE
U C UCIOJB30BaHUEM ammapara
anreOpsl. Micnonb3oBathb
KOMITBIOTEPHBIE IIPOTPaMMBI IIPU
peuienuu 3anay. [lomydars
IIPEACTABIICHUE O TEOMETPUHU KAK O
pa3BUBAIOIIEHCS HAYKE,
HCCIEAYIOIIEH OKpY KAt MuUp,




CBSI3aHHOM C peaJIbHBIMU OOBbEKTaMH,
[IOMOTAIOILIEH PELIUTh PEAIIbHBIE
KU3HEHHBIEC CUTyalU O POJIH
CTEPEOMETPUU B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBATh U aHAJTU3UPOBATH
YTBEPKJICHHUS C LICJIBIO BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
HccenenoBaTh NOCTPOSHHBIE MOJEIH.
Vcnionb30Bath 1M (POBHIE pecypehl

OBILIEE
KOJINYECTB
O YACOB
130
[TIPOTPAMM
E

102




11 KJIACC

HaszBanue
Konunue OcHOBHbIE BUJBI IEATETBHOCTH
paznena (Tembl) OcHoBHOE coziepkaHue
Kypca CTBO y4aluxcs
4acoB
AKTyanu3upoBaTh (pakThl 1
METO/bI IJITAHUMETPUH,
peneBaHTHbIE TEME, IPOBOAUTD
aHanoruu. CBOJIUTH ACHCTBUSA C
BEKTOpaMHU
K aHAJIOTMYHBIM JCHCTBUSAM C UX
KOOpAMHAaTamMu. BCrOMHUTH
OIIpEAEIIEHUE CKAIIPHOTO
YMHOKEHHS U €70 CBOMCTBA.
HOBTOpeHI/IeI KOOpAUHATBI BEKTOpa BeruuciasaTs ¢ IIOMOILBIO
Ha IJIOCKOCTU U B TPOCTPAHCTBC, CKaJIIPHOI'0 YMHOXKCHUS NJIMHBI
CKaJIIpHOC IMMPOU3BCACHUC BCKTOPOB, BEKTOPOB, YIJIbI MEXIY HUMH,
BBIYUCIICHHUE yIJIa MEXKJy BEKTOPAMH | yCTAaHABJIUBATH
B IIPOCTPAHCTBE. Y paBHEHUE MEePHEHIUKYISIPHOCTh BEKTOPOB.
IIPSIMOM, IPOXOIAIIEH Yepes ABE BBIBOIMTE ypaBHEHHE
TOYKH. YPABHEHHUE IIIOCKOCTH, IUIOCKOCTH ¥ (hOPMYyITy
HOpMaJib, YPAaBHCHHUC INIOCKOCTU B paccTosHus OT TOYKH
orpeskax. BekropHoe JI0 TUIOCKOCTHU. Pemarts 3a1auu,
Ananutudeckas 15 HPOU3BC/ICHUC. HmieﬁHHe coueTasi KOOPJUHATHBIN U
reoMeTpus HCPABCHCTRA, INHCUHOC BEKTOPHBIH MeTobl. [IpoBOIHTS
HPpOrpaMMHPOBAHHC. ) JIOTMYECKU KOPPEKTHBIE
AHaUTHYECKHE METO/IbI pacuéTa JOKa3aTebHbIe
yria MEXy HpAMBIMH 1 pacCyKIeHUs. TPH PEIEHUH
IJIOCKOCTSIMU B MHOTOTPaHHUKAX. FEOMETPHYECKHX 33,14 Ha
dopMyna pacCTOSIHUS OT TOYKH JI0 HPUMEHEHHE BEKTOPHO-
IUIOCKOCTH B KOOPAMHATHOTO METOJIA.
KoopauHarax. HaxoxneHue AHanu3upoBatk u
PACCTOSTHUI OT TOYKHM JI0 TUIOCKOCTH | MOJCITHPOBATH HA SI3BIKE
B KyOe U MPaBWIBHON MHpaMuze r€OMETPUHU peaIbHbIE CUTYallUH,
CBSI3aHHBIE BEKTOpPaMU U
KOOpJAMHATAMH.
HccenenoBaTh NOCTPOCHHBIE
MOJIEJIH, B TOM YHCIIE U C
WCIIO0JIb30BaHUEM alllapara
anreOpol. Mcnonb3oBaTh
KOMITbIOTEPHBIE IPOTPAMMBI.
3HAKOMUTBHCS C UCTOPHUEH
pa3BUTHUSI MATEMATUKHI
IToBTOpEHME, CeueHust MHOTOTPaHHUKOB: Crpouts ceuenus. Pematsb
00001eHne u 15 CTaHJApPTHbIE MHOTOTPaHHHKH, CTEPEOMETPUYUECKHUE 3a1a4M Ha
cucTeMaTu3alu METOJ CJIEJIOB, CTAaHIaPTHBIE JI0KA3aTeNIbCTBO
sl 3HAHUU IJIOCKOCTH, IIEPECEUEHUS NIPSAMBIX U | MaTEMaTUYECKUX OTHOLLICHUM,




mockocteil. [TapamienbHbie IpsiMble
U IUIOCKOCTH: MapaJuIeiIbHbIE
CEYCHUS, paCUET OTHOLLIEHUH, YIJIbI
MEXKIy CKPEIIHUBAIOIUMUCS
npsaMbIMu. llepnienaukyspHbie
IIPSAMBIE U IUNIOCKOCTHU: CTaHJApTHbBIE
napbl NEPIEHANKYIIPHBIX
IIJIOCKOCTEM U NMPSAMBIX, CAMMETPUU
MHOI'OI'PaHHUKOB, TEOPEMA O TPEX
NEPIEHAUKYIISPAX, BEBIYUCICHUS
JUIVH B MHOI'OT'paHHHUKaX.
[ToBTOpEHue: momanu
MHOT'OYTOJIEHUKOB, ()OPMYJIBI TS
IoImazeH, cooOpaXkeHHs Mo 100usl.
ITmomanmu ceueHuit
MHOT'OTPaHHUKOB: ILIOIIAIN
IIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXEHUs TOA00HS

HaXO0XIEHUE T€OMETPUUECKUX
BEJIMYMH (JIMH, YTIJIOB,
momasei, o0bEMOB).
Hcnonbs30Bath pu peLICHUN
CTEpPEOMETPUYECKHUX 3a/1a4
TUTAaHUMETpUYECKUe (PaKThl U
MeTo bl [IpoBoauTh TOTNYECKH
KOPPEKTHBIE 0Ka3aTeIbHbIE
paccyXAeHUs IIPU pELICHUN
CTEPEOMETPUUECKUX

3ama4y. CpaBHUBATh U
aHAJIN3UPOBATh pEaJIbHbIE
CUTYalluu U BBIABIATH
BO3MOXKHOCTb €€
MOJIETTUPOBAHUS Ha A3BIKE
reomeTpund. MonenupoBaTb
pEaJIbHYIO CUTYaLIMIO Ha SI3BIKE
TrE€OMETPHUH U UCCIIE0BATh
IIOCTPOEHHBIE MOJIENIN, B TOM
4HCJIE U C UCII0JIb30BAHNEM
amrmapara anreOpsbl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMblI [IPX PELIEHUH 3a/1a4

O0BéM

MHOTr'OrpaHHUKa
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O06béM Tena. O6BEM
MPSIMOYTOJIBHOTO TIapaJuIeTIeTUIIe 1a.
3amaun 00 yABOCHUU Ky0a, O
KBaJpaType Ky0a; 0 TPHUCEKIUH yTIa.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTIeTUIIe 1a.
[TpuknanHeie 3a1a4u, CBSI3aHHBIC

C BBIYUCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO TIapaJuIeTIeUIe 1a.
OOBEM MPSIMOH TPU3MBI.
CrepeomeTrpuueckue 3a1a4u,
CBSI3aHHBIC C BEIYHCIICHUEM 00BbEMOB
npssMoy npusMsl. [Ipukinaassie
3a7a4d, CBI3aHHEIE C 00BEMOM
IIPSAIMOY IIPU3MBI.

Brruncnenue 00bEMOB Ten ¢
IMOMOLIBIO ONPEACIIEHHOTO
uHTerpaia. O6bEM HaKJIOHHON
npu3MbL, TupaMuael. Dopmyrna
00Béma mupamuabl. OTHOIICHUE
00BEMOB MUPAMUJI C OOIIUM

yriaoMm. CTepeomMeTpudecKue 3a1auu,
CBSI3aHHBIE C 00bEMaMU HAKJIOHHOM
MPU3MBIL, TUpaMubl. [lpukiagabie

CB000/IHO OTIEpUPOBATH
MOHATUSAMH: 00BEM Tea, 00BEM
MPSIMOYTOIBHOTO
napaenenumnena. Popmynupo
BaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokasbIBaTh TeopeMy 00 00bEMe
MPSIMOYTOIBHOTO
napajuieNienumneaa, CIeICTBUS U3
He€. Paspe3aTb MHOIOTpaHHUKH,
MEPEKIaIbIBATh YACTH.

Pemates crepeomerpruyeckue
3aJla4u, CBS3aHHBIE C
BBIYHCIICHHEM 00bEMa
MPSIMOYTOIBHOTO
napajuieNienumne1a, Ipu3Msl.
CpaBHUBATH U aHATTU3UPOBATH
YTBEPKACHHUS C LETHIO
BBISIBJICHHSI IOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyx1eHuil. AHaJIM3UPOBATH U
MOJICTTUPOBATh Ha S3BIKE
TE€OMETPHUH PeaIbHbIC CUTYAIIHUH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOIBHOTO
napajuiesIenuneaa, Ipu3Msl,




3agauu 1o Teme «OOBEMEI TeI,
CBSI3aHHBIE C 00BEMOM HAKJIOHHOM
npu3Mbl, nupamuasl. [Ipumenenue
00BEMOB. Berurcienue pacCcTossHUS
JIO INIOCKOCTH

MUPAMH/IBI.
UccnenoBate NOCTpOCHHBIE
MOJIETIH, B TOM YHUCJIE U C
MCIIOJIb30BAHUEM arrapara
anreOpbl. BBEIBOIUTH OCHOBHYIO
UHTETPANBbHYIO (GOpMYITy AJIs
BBIYHCIICHUS 00BEMOB TEII.
JlokasbIBaTh TeopeMy 00 00bEMe
HAKJIOHHOU MPU3MBI Ha IPUMEPE
TPEYTOJBHOU MPU3MBI U JJIsI
IIPOU3BOJILHOM IPU3MBI.
Jloka3eIBaTh TEOpEMY: 00
00BEME MUpaMUIbI,
(bopMyIHpOBATh CIEACTBUS U3
Hee: 00BEM yCceuEHHOM
nupamMuibl. BeiBoauts hopmymy
JUTS. BBIYHCIIEHUS 00BEMOB
YCEYEHHOW MUPAMUIBI

Tena BpaieHus

24

[{umHapuYecKas IOBEPXHOCTb,
o0pa3yromue MUIHHIPHIECKON
MIOBEPXHOCTH.

HMunuuap. [pssmoi kpyrosou
mnHAp. [11omans noBepxXHOCTH
uunuHapa. Konnueckas
MOBEPXHOCTh, 00pa3yroIue
KOHHYECKOI moBepxHocTu. Konyec.
CeueHue KoHyca MJIOCKOCTBIO,
NapajuIeIbHOM IIOCKOCTH
OCHOBaHHMS. Y CEYEHHBIN KOHYC.
N300paskeHre KOHYCOB U YCEUEHHBIX
KOHYCOB.

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3aja4l Ha
JI0Ka3aTeIbCTBO U BBEIYUCIICHHE,
MIOCTPOEHUEM CEUEHUM LMIIMH]IPA,
KOHYCa.

[TpuknaaHble 3aa4u, CBSI3aHHBIE C
mwimHapoM. Cdepa u

map. Ilepeceuenue cdepsl u mapa
¢ mockocTho. Kacanue mapa u
cdepsl TIOCKOCThI0. Bum u
n3o0pakeHue mapa. YpaBHEHHE
cdepsl. [lnomans chepst u eé
4acTe.

Cummerpus cepsl 1 mapa.
CrepeomeTpuueckue 3aja4l Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

CB000IHO OTIEpUPOBATH
MOHATHSMU: LIUJIUHAPUYECKast
MIOBEPXHOCTD, LIWJIUHJP.
N3y4daTh criocoObl MOTy4eHUs
LWIMHPUYECKON TTOBEPXHOCTH,
mwmHApa. M3o6paxath
LWIMHJP U €r0 CEUYEHUs
IIJIOCKOCTBIO.

CB000IHO OTIEpUPOBATH
MOHSTUSIMH: KOHUYECKas
IIOBEPXHOCTh, KOHYC,
yCe4E€HHBIN KOHYC. M3ydaTs
CTMOCOOBI OTYYCHHUS
KOHHYECKOU ITOBEPXHOCTH,
KOHYca.

N300pakaTh KOHYC U €T0
CEYEHUs IIOCKOCTBIO,
MPOXOIAILIEH Yepes3 OCb, U
IIJIOCKOCTBIO,
NEPIEHIUKYIISIPHOU K

ocu. BeBomuth hopMyiisl st
BBIUMCIICHUS] OOKOBOM U OJTHOM
IIOBEPXHOCTEHN TEJ BPALLECHHUS.
Pemates crepeomerpruyeckue
3a]1a4M, CBA3aHHbIE C TEJIaMU
BpaIllEHUs1, HAX0XKJIEHUEM
IO OOKOBOM U TOIHOM
MIOBEPXHOCTHU, IOCTPOEHUEM
ceyeHuil. Mcnons3oBats npu
pelIeHnn 3a1ad
TUIAHUMETPUUECKUE (PaKThI U




CBsI3aHHBIE CO cpepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
IJI0CKOCTBIO. [Ipuknannsle 3a1aum,
CBsi3aHHBIE CO chepoit u

mapoM. IloBropenue:

OKPY’KHOCTb Ha IUIOCKOCTH,
BBIYUCIICHUSA B OKPYKHOCTH,
CTaHIapTHBIE Moa00us. Pa3nuuHbie
KOM6HHaI_[I/II/I TCJI BpallICHUS U
MHOT'OI'PpaHHUKOB. 3a;[aq1/1 10 TEMC
«Tena 1 TOBEPXHOCTHU BpaLCHUA»

MeTobl. CpaBHUBATH U
aHAJIN3UPOBATh YTBEP)KJIEHUS C
LIEJIbI0 BBISIBIIEHUS JJOTMYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyX1eHuil. AHaIM3UPOBATH U
MOJIETTUPOBATh Ha SI3bIKE
Ire€OMETPUH PEAJIbHBIE CUTYALIUH,
CBSI3aHHBIE C KOHYCOM U
LUJIMHIPOM.

HccenenoBaTh IOCTPOCHHBIE
MOJIENHN, B TOM UHCJIE U C
HCIIOJIb30BaHUEM almrapara
anreOpbl AKTYaJIn3UPOBATh
(aKThl ¥ METO/IBI TUTAHUMETPHH,
pEJIEBAHTHBIE TEME, IPOBOIUTH
aHAJIOTHH.

CB000IHO OTIIEpUPOBATH
NOHATUAMHU: cepa u map,
LEHTP, paxuyc, 1uameTp chepsl
u mapa. Mccenenosars B3auMHOE
pacriosioskeHue chepsl 1
IIJIOCKOCTH.

DopMyIMpOBATH ONIPEACIICHUE
KacaTeJIbHOMU IIJIOCKOCTH K
cdepe. Jloka3pIBaTh TEOPEMBI O
CBOMCTBE U IIPU3HAKE
KacaTeJIbHOU MJIOCKOCTH.
BriBoauts hopmymy miist
BBIUMCIICHUS TJIOIA U cepsl
gyepes paaunyc cdepsl. Pemath
CTEpPEOMETPUUECKHE 3a/1aUH,
CBsI3aHHBIE cO chepoit U mapom,
HaXO0XKJCHUEM IUIOIIAAN ChEephI
U e€ 4acTeil, IOCTPOCHUEM
ceueHuii cepsl U mapa.
AHanu3upoBathb U
MOJIETTUPOBATH Ha SI3bIKE
IrE€OMETPUH PEAJIbHBIE CUTYALIUH,
CBSI3aHHBIE C MIAPOM U c(hepoil.
Pemates npocteie 3a1auu, B
KOTOPBIX (PUTYPUPYIOT
KOMOWHAIIMH TEJl BPALICHUS U
MHOT'OTPaHHHUKOB.
Hcnonbs30BaTh pyU peLICHUN
3aj1a4, CBSI3aHHBIX CO cepoil u
1apoMm, MJIaHUMETPUIECKUE
¢dakTel 1 MeTonbl. PemaTh
CTEpPEOMETPUUECKHE 3a/1a4H,
CBSI3aHHBIE C TEJIAMM BpAIICHHUS,




MIOCTPOEHUEM CEYEHUN TEIl
BpallleHUs1, C KOMOMHAIMAMU TeEI
BpAIlleHNs 1 MHOTOTPaHHHUKOB.
[IpoBOaUTH JTIOrUYECKHU
KOPPEKTHBIE 10Ka3aTeIbHbIE
paccyXAeHUs IIPU pELICHUN
reOMETPUUYECKUX 3a/a4,
CBSI3aHHBIX C
NEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBathb U
MOJIETTUPOBATh Ha SI3bIKE
Tre€OMETPUH PEAJIbHBIE CUTYALIUH,
CBSI3aHHBIE C MHOTOI'PaHHUKaMHU.
HccenenoBaTh IOCTPOCHHBIE
MOJIENH,

B TOM YHCIIE U C
HCIIOJIb30BaHUEM almrapara
aJreOpbl

ITmomann
IMOBEPXHOCTH U
00BEMEI
KPYIJIBIX TE€J

O06wém nnnmuuapa. Teopema 00
00bEME TPSMOTO LMIUHAPA.
[Tnomaau 6OKOBOH U MOHOMN
MOBEPXHOCTHU

uIMHIpa. Berancnenne o0bEMOB
T€Jl C IIOMOLIBIO OIPEIEIEHHOTO
uHTerpaia. OosEm

koHyca. [lnomanu 60KoBOI 1
IIOJIHOY ITOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYHCIICHUEM 00BbEMOB
WIHHIpA, KoHyca. [lpukmamabie
3amaun 1o Teme «OO0BEMBI U
IUIOIIAAN TOBEPXHOCTEN

Ten. OO0BEM LIapa U apoBOro
cekropa. Teopema 06 06bEMe mIapa.
ITmomans

chepol. CTepeoMeTpuvecKue
3aJlaud, CBS3aHHbBIE C BBIYMCICHUEM
00BEMOB 11apa, MIAPOBOTO CErMEHTA,
mapoBoro cekropa. Ilpuxmamasie
3agauu 1o Teme «OOBEMEI Te,
CBsI3aHHBIE C 00BEMOM IIapa u
iomazapio cepsl. COOTHOIICHUS
MEX/Ty TUIOIIAIIMU TTIOBEPXHOCTEHN U
00BEMaMH TOJOOHBIX

ten. [lomoOHble Tena B
npoctpancTBe. M3MeHnenue o0bpéma
pu nogoouu. CTrepeoMeTpruiecKue

CB000IHO OTIEpUPOBATH
MOHATHSMH: 00BEM Tella,
UIOIAb TOBEPXHOCTH.
DopMyJIMPOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.
Jloka3bIBaTh TEOPEMBI: 00
o00BEMe munuHApa; 00 00BEME
KoHyca. BeiBouTh popmMyiel
JUIs1 BEIYUCIIEHUS 00BEMa
YCE4EHHOI'0 KOHYCA.
HccenenoBaTh IOCTPOCHHBIE
MOJIENIH, B TOM YHUCIIE U C
WCTIOJIb30BaHUEM allapaTa
anreOpsl.

3HaTh BO3MOXHOCTHU PELICHUS
3aJa4 Ha MOCTPOCHHE IIUPKYJIEM
U JIMHEHKOM, O KJIACCUYECKUX
HEpa3peInuMBbIX

3agadax. CBOOOJHO
OIIEPUPOBATH MOHATHAMHU:
IapOBOM CErMEHT, IIAPOBOM
CJIOH, IIIApOBOM CEKTOD,
OCHOBAHHE M BBICOTa CEIMEHTAa,
OCHOBAHHE M BBICOTA LIAPOBOT0
ciosi. BeiBogUTH hopMyIIbI ATt
HAXO0XICHUS 00BEMOB MIAPOBOTO
CerMEHTa, IIapOBOT0 CEKTOpa,
wiomanu chepsl. Jloka3pBaTh
TeopeMy 00 00bEMe mmapa.
Pemrate crepeoMeTpuyecKue




3a7a4M, CBA3aHHBIE C BBIYUCIIEHUEM
00BEMOB Tell U IUIoManei
IIOBEPXHOCTEN

3a7a4d, CBI3aHHEIE C 00BEMOM
11apa, 1apoBOro CErMEHTa,
IIIAPOBOTO CEKTOPA, IJIOIIAIBI0
cdepsl. CpaBHUBATH U
aHAJM3UPOBATh YTBEPIKICHHS C
LEJIBIO BBISIBIICHUS JIOTHUECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJIeHHM.

AHanu3upoBathb U
MOJICIMPOBATh Ha SI3bIKE
reOMETPHH PeabHbIC CUTYaIUH,
CBsi3aHHBIE ¢ 00BEMOM IIapa,
IIIApPOBOTO CErMEHTA, IIapOBOT0
CerMEHTA, IIOIAAbI0 ChEpHI.
CB000IHO OTIIEpUPOBATH
MOHATUEM: TTOI00HBIE TeNla B
IIPOCTPAHCTBE. BprunciasaTe
00BEMBI TEJI C TIOMOIIBIO
ONpeeIEHHOr0 UHTETpasa.
Pemates crepeomerpruyeckue
3aJ]auu, CBSI3aHHBIE C
COOTHOILCHUSIMH MEXTY
TUIOIIASIMH TOBEPXHOCTEH U
00bEMaMu MMOOOHBIX TEII.
[IpoBOaUTH JIOrUYECKHU
KOPPEKTHBIE JOKa3aTeIbHbIC
paccyXIeHHs MPU PELICHUN
reOMEeTPHUECKUX 3aj1ad,
CBSI3aHHBIX C BBIYHCICHHEM
00BEMOB TEJ ¢ TOMOILBIO
OIpelIeIEHHOrO UHTErpaa,
HaXO0KJICHUEM COOTHOIICHHS
MEXY TUIOINAISIMU
MOBEPXHOCTEH U 00bEMaMHU
MOJOOHBIX TeNN. AHAJIM3UPOBATH
U MOJETUPOBATh Ha A3BIKE
T€OMETPHH PeabHbIC CUTYaLUH,
CBsI3aHHBIE C 00BEMAMU U
MOBEPXHOCTSIMU TETI,

Ha JI0Ka3aTeIbCTBO U HA
HaXO0XKJICHUE TeOMETPHUYECKUX
BEJIMYHNH

JBrxeHus

JIBU>KEHUs IPOCTPAHCTBA.
OtoOpakenust. J|BmwkeHust u
paBeHcTBO (puryp. O6mue cBoiicTa
IBWKEHUM. BUAbl ABMKEHUN:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpaJbHasi CUMMETpHS,
3epKajbHasi CAMMETPHS], [IOBOPOT

IIpuMeHATH IpaBuIIa
BBIIIOJIHEHUS ICUCTBUM
CJIOJKEHHS ¥ BBIYMTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPA
Ha YKUCJIO TIPU PELICHUU 3a]1ay.
Haxonutb koopArHATHI BEKTOpa
B JAHHOM 0a3uce M CTPOUTH




BOKpYT npsimoii. [IpeoOpazoBanus
nono6us. [Ipsimas u cdepa Ditnepa.
I'eomeTpuueckue 3agaun Ha
MIPUMEHEHUE JTBUKEHUS

BEKTOp I10 €0

KoopauHaTtam. BcrnoMHUTH
OIIPEJIETICHUE CKAISIPHOTO
YMHOKEHHS U €70 CBOMCTBA.
BpIuncisaTe ¢ IOMOIIBIO
CKaJISIPHOTO YMHOXKEHHUS JUIMHBI
BEKTOPOB, YIJIbl MEXYy HUMH,
yCTaHaBIIMBAaTh
MEPIEHIUKYIISIPHOCT BEKTOPOB.
AHanu3upoBathb U
MOJIETUPOBATh

Ha SI3bIKE TEOMETPUHU PEATIbHBIE
CUTYalluH, CBSI3aHHBIE C
($U3NIEeCKUMHU BEKTOPHBIMHU
BenM4MHaMu. Mcnonas3oBaTh npu
pELIEeHNN 3a/]a4, CBA3aHHbIX C
BEKTOpPaMH B IIPOCTPAHCTBE,
IUTAaHUMETpUYECKUE (PaKThl U
METO/BL.

CB000/IHO OTIEpUPOBATH
MOHSITHSIMH: OTOOpaKEHUE
IIPOCTpaHCTBA Ha cebs,
JBUKEHHE ITPOCTPAHCTBA;
LIEHTpaJbHasi, OCEBas U
3epKajbHasi CAMMETPHH,
NapajuIeIbHbIN IIEPEHOC;
paBeHCTBO U moiodue Guryp.
JIoKa3bIBaTh YTBEPKIACHUS O
TOM, YTO LIEHTpajbHasi, OCeBas U
3epKajbHasi CAMMETPHH,
NapajuIeIbHbIN IIEPEHOC
SBJIAIOTCSI IBUKEHUSAMMU.
BrimonsaTe npeoOpazoBaHus
nogo6us. OnepupoBaTh
MOHATUSAMM: TIpsiMas U cepa
Olinepa.

Pemate reomerpuueckue
3a/la4d C UCIOJIb30BaHUEM
JnBHKeHU. Mlcnosib30Bath npu
pELIECHNN 33124 JBUKECHUS
MPOCTPAHCTBA U UX CBOMCTBA

[ToBTOpEHME,
000011IeHNE U
cucTeMaTH3alu
s1 BHAHUH

17

Oo6o0m1aroriee MOBTOPEHNUE TOHATHIHA
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aL1sl 3HAHUI
HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ pojIb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Pemates crepeomerpruyeckue
3a/1a4u Ha J0Ka3aTelIbCTBO
MaTeMaTUYECKUX OTHOLLICHUM,
HAaxO0JICHUE T€OMETPUYECKUX
BEJIMYMH (JIMH, YTIJIOB,
momasei, o0bEMOB).
Hcnons30BaTh pu peLICHUN
CTEPEOMETPUYECKUX 3a]1a4




TUTAHUMETPUYECKUE (PaKThI

u Meroasl. IIpoBoauts
JIOTUYECKHU KOPPEKTHBIE
JIOKa3aTelIbHbIE

paccyKIeHHs IIPU PELLICHUU
CTEPEOMETPUYECKUX U
IJIJAHUMETPUYECKUX 3a/a4.
CpaBHUBATh U aHAJU3UPOBATH
peaJIbHbIE CUTYallH U BBISBIISTD
BO3MOXKHOCTb €€
MOJICJIIMPOBAHUs Ha SI3BIKE
reomerpund. MoxenupoBaThb
peanbHyI0 CUTYalUIO Ha S3BIKE
TE€OMETPUHU U UCCIIEN0BATH
IIOCTPOEHHBIE MOJIEIH, B TOM
YUCJIE U C UCIIOJIb30BAHUEM
anmnapara

anrebpel. Mcnonb3oBaTh
KOMIIBIOTEPHBIE IPOIPAMMBI IIPU
pemienuu 3anay. [lomydars
IIPEACTABICHUE O TECOMETPUH KaK
O pa3BUBAIOIICHCS HAaYKe,
HCCIEAYIOIIEN OKPYKAIOIUN
MHp, CBSI3aHHOU C peaJlbHbIMU
00BbEKTaMH, IIOMOTAIOIIEN
PELIUTh peAJIbHbIC KU3HECHHbIE
CUTYAaLUH O POJIU CTEPEOMETPUU
B Pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

OBILIEE

KOJIMYECTB
O YACOB I10
[TIPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bce
ro

Kontpouasn
bIe padoThI

IIpakTHyec
KHe padoThl

Jlara
HU3Y4YeH
us

JIEeKTPOHHBIE
nugposbie
o0pa3oBareib
HbIEe Pecypchl

OcHoBHbIE
npaBuja
M300paKeHUs Ha
pPUCYHKE
TIOCKOCTH,
napauIeTbHBIX
MPSIMBIX
(oTpe3koB),
CepeIMHBI OTPE3Ka

04.09.20
24

IlonsTus
CTEPEOMETPUHU:
TOYKa, Mpsmas,
IJIOCKOCTD,
MPOCTPAHCTBO.
OcHOBHBIE
MpaBUIIa
M300paKeHUs Ha
pPUCYHKE
IJIOCKOCTH,
napauIeTbHBIX
MPSIMBIX
(oTpe3koB),
CepeIMHBI OTPE3Ka

05.09.20
24

ITonstus:
MEPECEKAIOIINECS
IJIOCKOCTH,
MEPECEKAIOIINECS
npsimMas u
IIOCKOCTD;
MOJYHPOCTPAHCTB
0

06.09.20
24

ITonstus:
MEPECEKAIOIINECS
IJIOCKOCTH,
MEPECEKAIOIINECS
npsimMas u
IIOCKOCTD;
MOJYHPOCTPAHCTB
0

11.09.20
24




MHoOrorpaHHukKH,
n300pakeHue
MPOCTEUILNX
IIPOCTPAHCTBEHHBI
X uryp,
HECYIECTBYIOIINX
00BEKTOB

12.09.20
24

MHoOrorpaHHukKH,
n300pakeHue
MPOCTEUILNX
IIPOCTPAHCTBEHHBI
X uryp,
HECYIIECTBYIOIINX
00BEKTOB

13.09.20
24

AKCHOMBI
CTEPEOMETPHUU U
MIEPBBIE CIIE/ICTBUS
W3 HUX

18.09.20
24

AKCHOMEI
CTEPEOMETPHUU U
MI€PBBIE CIIE/ICTBUS
W3 HUX

19.09.20
24

AKCHOMEI
CTEPEOMETPHUU U
MIEPBBIE CIIE/ICTBUS
n3 HuX. CrocoObl
3aJIaHuUs TPSMBIX
M TIOCKOCTEM B
MIPOCTPAHCTBE.
O0o03HaueHus
MPSIMBIX |
IIOCKOCTEH

20.09.20
24

10

N300pakenue
CEUYCHUI
UpaMUIbl, Kyoa u
IIPU3MBI, KOTOpBIE
IIPOXOJAT Uepe3
ux péopa.
N300pakenue
IepeceyeHus
IIOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpamBanue
IIOCTPOEHHBIX
CEYCHUH pPa3HBIMU
LIBETaMU

25.09.20
24




11

N300paxkenue
CEYCHUI
UpaMUIbl, Kyoa u
IIPU3MBI, KOTOpBIE
IIPOXOJAT Uepe3
ux péopa.
N300paxkenue
IepeceyeHus
IIOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpamBanue
IIOCTPOEHHBIX
CEYCHUH pPa3HBIMU
LIBETaMU

26.09.20
24

12

N300pakenue
CEYCHUI
UpaMUIbl, Kyoa u
IIPU3MBI, KOTOpBIE
IIPOXOJAT Uepe3
ux péopa.
N300pakenue
IepeceyeHus
IIOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpamBanue
IIOCTPOEHHBIX
CEYCHUH Pa3HBIMU
LIBETaMU

27.09.20
24

13

N300paxkenue
CEYCHUI
UpaMUIbl, Kyoa u
IIPU3MBI, KOTOpBIE
IIPOXOJAT Uepe3
ux péopa.
N300pakenue
IepeceueHus
IIOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpamBanue
IIOCTPOEHHBIX
CEYCHUH pPa3HBIMU
LIBETaMU

02.10.20
24

14

Merto ciienoB st
MOCTPOCHUS
CEeUYECHUN

03.10.20
24

15

MeTon cnenoB s
MOCTPOEHUS
CEUYCHMI.
CBoiicTBa

04.10.20
24




MepeceucHu
MPAMBIX U
IJIOCKOCTEN

16

Merto ciienoB st

MIOCTPOEHUSA
CEUYCHMI.
CsoiicTBa
MepeceucHu
MPSIMBIX U
ILIOCKOCTEH

09.10.20
24

17

ITocTpoenue
CEYCHUH B
nupamue, Kyoe
0 TPEM TOYKAM
Ha p&Opax.
Co3znanue
BBIHOCHBIX
YepTexKen U
3alKCh 11aroB
IIOCTPOCHHUSI

10.10.20
24

18

ITocTpoenue
CEYCHUH B
nupamuze, Kyoe
0 TPEM TOYKAM
Ha p&Opax.
Coznanue
BBIHOCHBIX
yepTexKen U
3aMKCh 11aroB
IIOCTPOEHHUSI

11.10.20
24

19

ITocTpoenue
CEYCHUH B
nupamue, Kyoe
0 TPEM TOYKAM
Ha p&bpax.
Co3znanue
BBIHOCHBIX
yepTexKen U
3alKCh 11aroB
IIOCTPOCHHUSI

16.10.20
24

20

ITocTpoenue
CEYCHUH B
nupamue, Kyoe
0 TPEM TOYKAM
Ha p&Opax.
Coznanue
BBIHOCHBIX
YepTEXKEHN U

17.10.20
24




3aMuCh I1aroB
MIOCTPOCHUS

21

IToBTOpeHHE
IUIAHUMETPUH:
Teopema o
IIPONOPLIOHAIIBH
BIX OTPE3KAX.
[TonoOue
TPEYroJbHUKOB

18.10.20
24

22

IToBTOpeHUE
IJIAHUMETPUHU:
Teopema
Menenas.
Pacuers! B
CEYCHUX HA
BBIHOCHBIX
4YepTeKax.
Hcropus passurus
IJIJAHUMETPUHU U
CTEPEOMETPUU

23.10.20
24

23

KonTponbHas

n
pabota "AKCHOMBI
CTepEOMETPUH.
Ceuenus"

24.10.20
24

24

B3anmuoe
pacIoyioKeHue
IPSIMBIX B
IIPOCTPAHCTBE.
CkpenuBaroniec
s IpsIMBIE.
IIpusnaku
CKpELIUBAOIINXCS
IPSIMBIX.
[TapamiensHble
IIpsIMBIE B
IIPOCTPAHCTBE

25.10.20
24

25

Teopema o
CYLIECTBOBAHUU U
€IMHCTBEHHOCTHU
IpsIMOI
napajuieJIbHON
JAHHOUW MPSAMOW,
MPOXOISIIECH
yepes TOUKY
MPOCTPAHCTBA U
HE JeXaIe Ha
JAHHOU MPSIMOIA.
Jlemma o
MEPECCUCHUU

06.11.20
24




NapajuIeIbHbIX
IIPSAAMBIX
IJIOCKOCTBIO

26

[TapamienbHOCTD
TpeX NPsAMBIX.
Teopema o Tpéx
NapajuIeIbHBIX
npsaMbIX. Teopema
0
CKpELIUBAOIINXCS
IIPSIMBIX

07.11.20
24

27

[TapamensHoe
MIPOEKTHPOBAHUE.
OcHoBHbIE
CBOMCTBA
napaieIbHOTO
MIPOEKTHUPOBAHMUS.
N300pakenue
pasHbIX puryp B
napajuIeIbHON
MIPOCKITUH

08.11.20
24

28

entpanbHas
IIPOEKLUs. YTOI C
COHAIIpaBJICHHBIM
U CTOPOHAMHU.
Yron mexny
IPSIMBIMU

13.11.20
24

29

3amaun Ha
JIOKa3aTeJIbCTBO U
HCCIIeJOBaHUE,
CBSI3aHHBIE C
pacroyioKEeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

14.11.20
24

30

ITonsTHs:
[apajuIeIbHOCTh
IpsIMON U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
IIpusnax
[apajuIeIbHOCTH
IpsIMON U
IIJIOCKOCTH.
CaoiicTBa
[apajuIeIbHOCTH
IpsIMOM U
IIJIOCKOCTH

15.11.20
24




31

I'eomerpuueckue
3aJa4M Ha
BBIYNCIICHUE U
JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapaJJIENbHOCTHIO
MPSIMBIX U
IJIOCKOCTEN B
MPOCTPAHCTBE

20.11.20
24

32

ITocTpoenue
Ce4cHMUH,
MIPOXOASAIIETO
4yepes JaHHYH0
IpSIMYIO Ha
4yepTexke U
apajyieIbHOTO
JIPYTOH NMPSMOMU.
Pacuér
OTHOLLIEHUN

21.11.20
24

33

[TapamienbHas
IIPOEKIINS,
IIPUMEHEHUE IS
IIOCTPOCHHUS
ceueHuii Kyda u
napajuleJenunea.
CaoiicTBa
napajuleJenune1a
U TIPU3MBI

22.11.20
24

34

[TapamiensHble
IIJIOCKOCTH.
IIpusnaku
NapajuIeIbHOCTH
JIBYX IIJIOCKOCTEM

27.11.20
24

35

Teopema o
MapaJyIENbHOCTU U
€IMHCTBEHHOCTHU
IUIOCKOCTH,
MPOXOISIIECH
yepes TOUKY, He
MIPUHAJIEKALLY O
JTaHHOU
ILIOCKOCTH U
CIIEACTBUS U3 HEE

28.11.20
24

36

CsoiicTBa
napauieIbHbIX
IUIOCKOCTEH: 0
napauieIbHOCTH
MPSIMBIX
NepecevyeHus Ipu

29.11.20
24




MepeCceYeHNH IBYX
napauieIbHbIX
ILIOCKOCTEH
TpeTben

37

CBolicTBa
napauieIbHbIX
IJIOCKOCTEH: 00
OTpe3Kax
napauieIbHbIX
MPSIMBIX,
3aKITIOYEHHBIX
MEXKITY
napauieIbHbIMU
IUIOCKOCTSIMH; O
nepeceyeHnun
IIPSIMOM C IBYMsI
napauieIbHbIMU
IUIOCKOCTSIMH

04.12.20
24

38

IToBTOpEHME:
TeopemMa
[Tudaropa Ha
TJIOCKOCTH

05.12.20
24

39

IToBTOpEHME:
TPUTOHOMETPUS
NPSIMOYTOJILHOTO
TpEyroJabHUKa

06.12.20
24

40

CaoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napajJiesienumnea

11.12.20
24

41

Brruncnenne ginH
OTpPE3KOB B KyOe 1
MPSIMOYTOJIBHOM

MapaJUIEEIUIIEIE

12.12.20
24

42

IlepnenukynspH
OCTb MPSIMOU U
IIJIOCKOCTH.
IIpusnax
NEPIEHIUKYIISIPHO
CTH IIPSIMOU U
IIJIOCKOCTH

13.12.20
24

43

IlepneHqukynspH
OCTb MPSIMOU U
IIJIOCKOCTH.
IIpusnax
MIEPIEHIUKYIISIPHO
CTH IIPSIMOU U
IIJIOCKOCTH

18.12.20
24




44

Teopema o
CyILLIECTBOBAHUU U
€MHCTBEHHOCTH
IIPSIMOY,
IIPOXOAAIIEH
4epe3 TOUKY
IIPOCTPAHCTBA U
NIEPIEHIUKYIISIPHO
1 K INIOCKOCTH

19.12.20
24

45

IImockoctu u

NepHeHANKYIISIPH
bI€ UM MPSIMbIC B
MHOT'OTpaHHUKAX

20.12.20
24

46

IImockoctu u

NepHeHANKYIISIPH
bI€ UM MPSIMbIC B
MHOT'OTpaHHUKAX

25.12.20
24

47

Ilepnenguxymsp u
HAKJIOHHAs.
ITocTpoenue
NEPIEHIUKYIIIpa
13 TOYKH Ha
IIPSIMYIO

26.12.20
24

48

Ilepnengukymsp u
HAKJIOHHAs.
ITocTpoenue
NEPIEHIUKYIIIpa
13 TOYKH Ha
IIPSIMYIO

27.12.20
24

49

Teopema o Tpéx
NEepIEHANKYIIIpax
(npsimast u
oOpatHas)

15.01.20
25

50

Teopema o Tpéx
NEepIEHANKYIIApax
(npsimast u
oOpartHas)

16.01.20
25

51

Yron mexny
CKpEUIUBAIOIINMU
Csl IPSIMBIMU

17.01.20
25

52

ITonck
NepHeHANKYJISIPH
BIX MPSIMBIX C
IIOMOIIILIO
NepHeHANKYJISIPH
BIX TJIOCKOCTEH

22.01.20
25




53

OpTtoronaibHoe
MIPOCKTUPOBAHUE

23.01.20
25

54

ITocTpoenue
ceueHuii Kyoa,
IIPU3MBI,
IIPaBUIILHON
MIUPAMHUJIBI C
MIOMOUIBIO
OPTOrOHAJIBLHOM
IIPOEKLIUU

24.01.20
25

55

ITocTpoenue
ceueHuii Kyoa,
IIPU3MBI,
IIPaBUIILHON
MIUPAMMJIBI C
MIOMOUIBIO
OPTOrOHAJIBHOM
IIPOEKLIUHU

29.01.20
25

56

Cummetpus B
IIPOCTPAHCTBE
OTHOCHUTEJILHO
IIJIOCKOCTH.
IInockoctn
CUMMETpUH B
MHOT'OI'PaHHUKAX

30.01.20
25

57

IIpusnax
NIEPIEHIUKYIISIPHO
CTH IIPSIMOU U
IIJIOCKOCTH KaK
CIIEICTBUE
CUMMETpUU

31.01.20
25

58

IIpaBunbHbBIE
MHOTI'OTPaHHUKH.
Pacuér
paccTosiHUM OT
TOYKH 0
IIJIOCKOCTH

05.02.20
25

59

IIpaBunbHbBIE
MHOTI'OTPaHHUKH.
Pacuér
paccTosiHUM OT
TOYKH 0
IIJIOCKOCTH

06.02.20
25

60

CnocoObl
OITyCTUTH
MEPIEHAUKYIAPHI:
CUMMCTpPHA, CABUT

07.02.20
25




TOYKH 110
napajuieJIbHON
IpsIMOI

61

CaBur 1o
HelapajuleIbHON
IIPSIMOY,
U3MEHEHUE
pacCcToOHUM

12.02.20
25

62

KonTponbHas
pabota
"B3aumHoe
pacrnosoKeHue
MPSIMBIX U
IIJIOCKOCTEN B
mpocTpaHcTee”

13.02.20
25

63

IToBTOpEHME: yroiu
MEXKIy NPSIMBIMU
Ha IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYTOJIbHUKE,
Teopema
KOCHUHYCOB

14.02.20
25

64

IToBTOpEHME: yroiu
MEXKIY
CKpELIUBAIOIIUMU
Csl IPSIMBIMU B
IIPOCTPAHCTBE

19.02.20
25

65

I'eomerpuueckue
METOJIbI
BBIUMCIICHHS yTiia
MEXKY IIPSAMBIMHU
B
MHOTOT'paHHUKAaX

20.02.20
25

66

JIByrpaHHbIi
yroi. CBOHCTBO
JIMHEUHBIX YIJIOB
JBYTPaHHOI'O yria

21.02.20
25

67

IlepneHqukynspH
bI€ TIOCKOCTH.
CaoiicTBa
B3aUMHO
NepHeHANKYJISIPH
BIX TIJIOCKOCTEH

26.02.20
25

68

IIpusnax
NEPIEHIUKYIISIPHO
CTH MJIOCKOCTEH;
TeopemMa O NpsIMO

27.02.20
25




[IEpECEUYCHUS IBYX
IIJIOCKOCTEN
NEPIEHIUKYIISIPH
BIX TPETbEN
IIJIOCKOCTH

69

IIpssMOyTONBHBIN
napajuiesenunesn;
Ky0; U3MepeHus,
CBOMCTBa
IIPSIMOYTOJIBHOTO
napajuleJienune1a

28.02.20
25

70

Teopema o
yaroHaju
IIPSIMOYTOJIBHOTO
napajuleJenune1a
U CJIECTBUE U3
HeE

05.03.20
25

71

CrepeomeTrpuueck
HC U IPUKIIATHBIC
3aj7a4u,
CBA3aHHBIC CO
B3aMHBIM
pacroyiokeHueM
MPAMBIX U
TJIOCKOCTH

06.03.20
25

72

IToBTOpEHME:
CKpELIUBAOIIHECS
MpsIMBIE,
napajjICJIbHBIC
IIJIOCKOCTH B
CTaHAAPTHBIX
MHOT'OrpaHHHUKax

07.03.20
25

73

[Tapa
MapaieabHbIX
IIOCKOCTEM Ha
CKPEIIHMBAOIINXCS
MPSIMBIX,
paccrosiHue
MEXKY
CKpEILIMBAIOIIUMU
Cs IPSMBIMU B
MPOCTBIX
CUTYaLHsIX

12.03.20
25

74

Paccrosnue ot
TOYKHU 10
IIOCKOCTH,
pacCTOSHUE OT

13.03.20
25




IIPSIMOM 110
IJIOCKOCTH

75

Brraucnenue
paccTosaHui
MEXKIY
CKpEILIMBAIOIIUMU
Csl IPSAMBIMU C
IIOMOIIBIO
MEPIEHAUKYIISPHO
M TJIOCKOCTH

14.03.20
25

76

Tpéxrpannsiii
yToJ1, HEpaBeHCTBA
JUIS TPEXTPAaHHBIX
yrioB. Teopema
[Tudaropa,
TEOPEMBI
KOCHHYCOB U
CUHYCOB JUIs
TPEXTPAHHOTO
yriaa

19.03.20
25

77

OneMEHTBI
chepuueckoit
TEOMETPHH:
reOIC3UUECKHE
JIMHHUH Ha 3eMiie

20.03.20
25

78

KonTponbHas
pabota "Yrisl u
paccrosiHus"

21.03.20
25

79

Cucremaruzanus
3HAHUH
"MHOrorpaHHuK 1
€ro 3JIEMEHTHI"

02.04.20
25

80

[Tupamuga. Bunasl
MAPaMUIL.
[IpaBunbHas
nvpamuja

03.04.20
25

81

IIpusma. IIpamas
Y HAaKJIOHHAs
IIPU3MBL.
[IpaBunbHas
Ipu3Ma

04.04.20
25

82

[Ipssmont
napajuieIeuIes,
IIPSAMOYTOJIbHBIN
napajuieIeuIes,
Ky0

09.04.20
25




Brinykiisie

83 | MHOTOTpaHHUKH. 10.04.20
Teopema Ditniepa 25
Brinykiisie
MHOTOTPaHHHKH.

34 Teopema Ditnepa. 11.04.20
IIpaBunbHBIE U 25
MOy TIPaBUIIbHBIC
MHOTOTPaHHUKHU
Kontponbnas

85 | pabora 16.04.20
"MHororpasHuKu" 25
ITonsiTHe BekTOpa

86 | Ha IJIOCKOCTH U B 17.04.20
MIPOCTPAHCTBE 25

87 | Cymma BEKTOPOB 18.04.20

25
88 | LonocTs 23.04.20
P 25

gy | lpasiio 24.04.20

napajuieNenumnena
25
YMHOXKEHUE

90 25.04.20

BEKTOpA Ha YHCIIO

25
Paznoxenue
BEKTOpa 110

g | Oasucy Tpex 30.04.20
BEKTOPOB, HE 25
JIe)KAIUX B OJHOM
IJIOCKOCTH

gy | Cramiproe 07.05.20
IIPOU3BEICHNE

25
Beruucnenue yria

93 | MexIy BeKTOpamMu 08.05.20
B IIPOCTPAHCTBE 25
IIpocreitmue

94 | 3agauu ¢ 14.05.20
BEKTOPaMHU 25
IIpocreitmue

95 | 3agmaunc 15.05.20
BEKTOPaMHU 25




IIpocreitmue

96 | 3amaum c 1 16.05.20
BEKTOPaMHU 25
IIpocreitmme

97 | 3amauu c 1 21.05.20
BEKTOPaMHU 25
O06o06meHue u

98 | cucremarusanus 1 22.05.20
3HAHUH 25
O06o06mieHue u

99 | cucremarusanus 1 23.05.20
3HAHUH 25
Hrorosas

100 | koHTpONBHAS 1 28.05.20
pabora 25
Hrorosas

101 | KoHTpoONBHAS 1 29.05.20
pabora 25
O06o06mieHue u

102 | cucreMaTu3anus 1 30.05.20
3HAHUH 25

OBLIEE

KOJIMYECTBO 102

YACOB I1O

ITPOTPAMME




11 KVIACC

KoanuecTBo yacoB JIeKTPOHHbIE
ara uudgposbie
Nen/m | Tema ypoka A
yp Bcero KOﬁHTpOJU: HBIE HpﬁaKT"quKHe u3ydeHusi | oOpa3oBaTe/bHbIE
adoThI adoThbI
P P pecypcesl
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBe"
) IToBTOpenue tems! "CkansgpHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpEeHMe TeMbl "Bbruncinenue yria 1
MEX/1y BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpEeHUE TeMBI "Y paBHEHHE MIPSIMOH, 1
IIPOXOJs1IeH uepes 1Be TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
yYpaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
] JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMUpPOBAaHKE
9 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMUpPOBAaHKE
10 AHanuTuueckue METObl pacuéra yria 1
MEXy IPSIMbIMU B MHOIOTPaHHUKAX
1 AHanuTuueckue METObl pacuéra yria 1
MEXJy TUIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 @dopmysia pacCTOSIHUSL OT TOUKH J10 1
IJIOCKOCTH B KOOPAMHATAX
13 HaxoxneHue paccTosiHUM OT TOYKHU 10 1
IJIOCKOCTH B Ky0e
14 Haxoxenue pacCcTosiHUM OT TOYKHU 10 1
IJIOCKOCTH B MPAaBUJIbHON TUPAMUJIE
15 KonrponbHas pabora "AHanuruueckas 1 1

reomerpus”




16

CeueHus MHOT'OT'PaHHUKOB: CTAHAAPTHLIC
MHOT'OrpaHHUKHA

17

Ceuenus MHOT'OI'PpaHHUKOB: MCTOJ CJICOOB

18

CG‘IGHI/I}I MHOFOFpaHHI/IKOBZ CTaHZ[apTHBIe
IIJIOCKOCTH, HepecequI/m HpﬂMBIX nu
IJIOCKOCTEN

19

[TapanienbHble NpsIMbIE U TUIOCKOCTH:
NapaJuieJIbHbIE CEYECHMUS

20

[TapannenpHbIe NPSAMBIE U INIOCKOCTH:
pacu€T OTHOLIEHUI

21

HapanneanLIe MMPAMBIC U TTIJIIOCKOCTH: YTJIbI
MCKAY CKPCIIMBAOIIUMUCS TPAMBIMUA

22

[lepnieHquKyIsIpHBIE MIPSAMBIE U IUNIOCKOCTH:
CTaHJAapTHbIE NIAapbl NEPIEHIUKYIISIPHBIX
IIJIOCKOCTEMN U NPAMBIX, CAMMETPUU
MHOTI'OT'PDaHHUKOB

23

[lepnieHquKyIsIpHBIE MPSAMBIE U IUNIOCKOCTH:
TeopeMa O TPeX NEePIEHAUKYIISIPAX

24

[lepnieHquKyIsIpHBIE MPSAMBIE U IUNIOCKOCTH:
BBIYUCIICHYS IJIMH B MHOT'OTPaHHUKAX

25

[ToBTOpEHUE: MIOMIATN MHOTOYTOJIbHUKOB,
(dhopMyIIBI 715 TUTOIAEH, COOOpasKeHUs
no1o0ust

26

[ToBTOpEHME: MIOMIATN MHOTOYTOJIbHUKOB,
(dhopMyIIBI 715 TUTOINAAEH, COOOpasKeHUs
no1o0ust

27

[ToBTOpEHUE: MIOMIATN MHOTOYTOJIbHUKOB,
(dhopMyIIBI 715 TUTOINAAEH, COOOpasKeHUs
mogo00ust

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIIAa 1M TIOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUs TOAO0HS

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJI0ILAa 1M TOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUs TOA00HS




Konrponsnas pabdora "[loBTopenue:

30
MHOT'OTPaHHUKH, CEYEHUsI MHOTOTPAaHHUKOB"
O0Bém tenma. O0BeM IPAMOYTOILHOTO
31 Y
napajuienenunesa
3 3amaun 00 yaBOEHUH KyOa, 0 KBaJparype
Ky0a; 0 TPUCEKIIMH yTia
CrepeoMeTpHUUECKHE 3aJaUH, CBSI3aHHBIE C
b
33 00BEMOM MIPSIMOYTOJIBHOTO
napajuiesenuneaa
IIpuknanHble 3a1a4u, CBI3aHHbBIC C
9
34 BbIUKCIIEHEM 00BbEMA PSIMOYTOIBHOTO
napajuiesenuneaa
35 O06BEM npsIMOi IPU3MBI
CrepeoMeTpHUUECKHE 3aJaUH, CBSI3aHHBIE C
36 . S,
BBIYHCIICHHEM 00bEMOB NIPSIMO TIPU3MBI
37 [Ipuknagubie 3aga4n, CBSI3aHHbBIE C 00BEMOM
IIPSIMOY TIPU3MBI
Brrunciienne 0065EMOB TEI C ITIOMOIIBIO
38 ornpenenéuHoro uHTerpana. O0bEm
HAaKJIOHHOM IPU3MBI
Brrunciienne 0065EMOB TEI C IOMOIIBIO
39 ornpenenéHHoro uHTerpana. O0bEm
TTUPAMH/TBI
dopmyita 00béMa mupaMuasl. OTHOLIEHHE
40
00BEMOB ITUPAMHU C OOIIMM YIJIOM
Y
dopmyita 00béMa mupaMuasl. OTHOLIEHHE
41
00BEMOB ITUPAMHUJ C OOIIMM YIJIOM
Y
CrepeoMeTpHUUECKHE 3aJaUH, CBSI3aHHBIE C
42 . N ’
00BEMaMH HAKJIIOHHOW TTPH3MBI
CrepeoMeTpHUUECKHE 3aJaUH, CBSI3aHHBIE C
43 " ’
00BEMaMU TUPaAMUJIBL
[Tpuknanueie 3ana4un mo Teme "OO0bEMBI
44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI
IIpuxnagusle 3agaun 1Mo TeMe "OOBEMEI
45

Tea", CBSI3aHHBIE C 00BEMOM ITUPAMUJIBI




[Tpumenenne 00bEMOB. Brruncienne

46 pacCTOsIHUS JI0 IIIOCKOCTH

47 Kontpoinbnas pa'l'60Ta "O0BEM
MHOT'OTpaHHUKa
Hunuuapuydeckasi MOBEPXHOCTb,

48 o0pa3yromne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [pssMoi KpyroBou HUUIMHAP.
[1nomaap MOBEPXHOCTH LUIUHIPA

50 Konudeckast TOBepXHOCTH, 00pa3yrolue
KOHHMYEeCKoU noBepxHoctu. Konyc

51 CeueHue KOH}Ulca IUIOCKOCTBIO,
napajuieJIbHOM MIOCKOCTH OCHOBaHUS

57 VceqéIfHHI?I KoHyc. M300paxeHrne KOHYyCOB
1 yCEUEHHBIX KOHYCOB

53 [Inomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTH KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aa4u Ha

55 JI0Ka3aTeJIbCTBO U BEIYHCIICHHE,
MOCTPOCHUEM CEUEHUN HUIUHAPA, KOHYCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKa3aTeIbCTBO M BEIYMCIICHUE,
MOCTPOCHUEM CEUEHUN HUITUHAPA, KOHyCa

57 [Ipuknagueie 3a7a4u, CBI3aHHbBIE C
HAJTUHAPOM

53 [Ipuknaguelie 3a7a4u, CBI3aHHbBIE C
HUTUHAPOM

59 Ccdepa u map
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctso. Bua n
n300paxkeHue 1mapa
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miockoctso. Bua n

n300pakeHue mapa




VYpaBuenue cgepsl. [Tnomans chepsr u eé

62 .
JacTen

63 Cummetpust cepsbl U mapa
CrepeoMeTpHuueckue 3aJaui Ha

64 JI0Ka3aTeNIbCTBO U BBIYMCIIEHUE, CBSI3aHHBIE
co chepoii u mapom, TOCTPOCHUEM UX
CEYCHUH IUIOCKOCTHIO
CrepeomeTpuuecKkue 3aa4u Ha

65 JI0Ka3aTeNIbCTBO U BBIYMCIIEHUE, CBSI3aHHBIE
co chepoii u mapoM, TOCTPOCHUEM UX
CEYCHUH IUIOCKOCTHIO

66 [Ipuknaanble 3a1a4u, CBsI3aHHbIE CO chepoit
U I11apOM
IloBTOpEHME: OKPYKHOCTH Ha IJIIOCKOCTH,

67 BBIYMCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE
noio0ust

63 Paznuunble KOMOMHAIIMY TEJ BpAIICHUS U
MHOT'OTPaHHUKOB

69 3anaun HO"TGMG "Tena u NOBEPXHOCTH
BpalllCHHUS

70 3anaun HO"TGMG "Tena n NOBEPXHOCTH
BpalllCHUS

7 KOHTpOJIBI:aﬂ pabota "Tena u MOBEPXHOCTH
BpalllCHHUS

7 O6wém nnnunapa. Teopema 06 00bEMeE
IIPSIMOTO LUJIMHJpA

73 Brruncnenue 065EMOB Tell C TOMOIIBIO
ornpenenénHoro uHrerpana. O0bsEM KoHyca

74 [Tnomaau 60KOBO M MOTHON TOBEPXHOCTH
KOHyca

75 CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
BbIUMCIIEHUEM 00BEMOB IIMIIMHIpa, KOHyCa

76 [Ipuxnagueie 3axaun no TeMS "O0BEMBI U
IUIOUIA/IM TOBEPXHOCTEN Tel

77 O06wEéM mapa u mapoBoro cekropa. Teopema

00 00béme mapa. [linomaas chepsl.




CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
BbIUMCIIEHHEM 00BEMOB 11apa, IapoBOro
CErMEHTA M IIaPOBOI'0 CEKTOpa

78

[Tpuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa u
wiomazabio cepsl. COOTHOIIECHUS MEXKTY
TUIOIIASIMH TTOBEPXHOCTEN M 00BEMaMu
0JOOHBIX TEJ

79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o0wEma mpu mo100uu.
CrepeomeTpuueckue 3aj1auu, CBI3aHHbIE C
BBIYHCIICHUEM 00BbEMOB TeEIl U TUIOIIA e
IIOBEPXHOCTEH

80

KonTponbras pabota "[1nomaam
MIOBEPXHOCTU M 00BEMBI KPYTJIBIX TeT"

81

JIBrxenus npoctpancTBa. OToOpakeHus..
JIBrokeHust ¥ paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBHYKCHUU

82

Buael nBukeHuUii: napaiesbHbIN NEPEHOC,
LICHTPAJIbHAsI CHMMETPUS, 3€pKaJbHAs
CUMMETPHUS, IOBOPOT BOKPYT HNPSIMOM

83

[IpeobpazoBanus nogodus. [Ipsamas u chepa
Olinepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBIOKCHUS

85

Konrponsnas padora "Bekrops! B
npocTpaHcTae”

86

Oo6o6m1aromiee nosropenue 11 monaruit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
cucreMarusanus 3HaHui: "llapamiensHoCTh
MPSIMBIX U IJIOCKOCTEN B pOCTpaHCTBE"

87

Oo6o06m1aromiee noBropenue 11 mouaTuit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
CUCTEMAaTH3alMsl 3HaHU: "BeKkTopsl B
npocTpaHcTae”




88

Oo6o06utaromiee nosropenue 11 nmouaruit u
MeToA0B Kypca reometpun 10—11 kmaccos,
CUCTEMaTH3alMs 3HaHUi: "BeKkTopsl B
npocTpaHcTae”

&9

O6o06utaromiee nosropenue 11 nmouaTuit u
MeToA0B Kypca reomeTpun 10—11 kmaccos,
cucreMaTtusanus 3Hanuii: "O0bemM
MHOTOrpaHHHuKa"

90

O6o06utaromiee nosropenue 11 mouaTuit u
MeToA0B Kypca reometpun 10—11 kmaccos,
cucreMartusanus 3Hanuii: "O0bem
MHOTOrpaHHukKa"

91

O6o06utaromiee nosropenue 11 nmouaTuit u
MeToJ10B Kypca reometpun 10-11 kiaccos,
cucrteMmarusanus 3Hagui: "Ilmomamgu
MIOBEPXHOCTU M 00BEMBI KPYTIIBIX Ten"

92

O6o06utaromiee nosropenue 11 mouaruit u
MeToJ10B Kypca reometpun 10-11 kiaccos,
cucrteMmarusanus 3Hagui: "Ilmomamgu
MIOBEPXHOCTU M 00BEMBI KPYTIIBIX Ten"

93

HToroBast KOHTpOJIbHAs paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpEeHuEe, 06001IEHNE U CUCTEMATH3AIUS
3HAaHUU

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
UHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
VHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
UHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pojib B pa3BUTHH COBPEMEHHBIX
UHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH




Hcropus pa3BUTHS CTEPEOMETPUM KaK
100 HayKH U €€ POJIb B Pa3BUTHUHU COBPEMEHHBIX
HMHXEHEPHBIX ¥ KOMIBIOTEPHBIX TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUM KaK
101 HayKH U €€ POJIb B Pa3BUTHUHU COBPEMEHHBIX
HHXEHEPHBIX ¥ KOMIIbIOTEPHBIX TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUM KaK
102 HayKH U €€ POJIb B Pa3BUTHUHU COBPEMEHHBIX
HHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

eomeTpunAa 10-11 knacc. YyebHuK. basosbin 1 NPOdUIbHBIA YPOBHU

ABTop: ATaHacaH J1.C. / bytysos B.®. / Kagomues C.b.
MNapaTtenscTBO: [pocBeLleHne

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/17/10



