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IHHOACHUTEJIbBHASA 3ATINCKA

I'eomerpust siBisieTcss OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHusi, TaK Kak 0OECHEeYMBACT BO3MOXKHOCTb M3YYEHHUS IUCLUIUIMH €CTECTBEHHO-
Hay4yHOM HAaNpaBIEHHOCTH M IPEAMETOB TI'yMaHUTapHOro Iukia. [lockoyibKy Jsoruueckoe
MBINIUIEHHE, (popMuUpyeMoe Mpu HU3y4eHUH OO0yJarOIIUMUCS TOHITHHHBIX OCHOB T€OMETPHH,
IIpU JI0KA3aTeIbCTBE TEOPEM U TIOCTPOEHUU LETNOYKU JIOTMYECKUX YTBEPKICHUM IpuU
pEelIEeHUH TEeOMETPUYECKUX 3a/ady, YMEHHWE BbIABUraTb M  ONPOBEPraTh TUIOTE3bI
HENOCPEJCTBEHHO MCIIONb3YIOTCAd IpPHU PEIIEHUU 33Jad €CTECTBEHHO-HAY4YHOI'O LKA, B
YaCTHOCTH (PM3UYECKUX 3a7a4.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «l'eomeTpus» Ha yriiy0JéHHOM YpOBHE —
pa3BUTHE MHIUBUAYAIbHBIX CIIOCOOHOCTEH OOy4aromuxcs MpU U3YYEHUU T'E€OMETPHUH, Kak
COCTaBJISAIOLIEH MpeaAMETHON obnmacT «MaremaTnka U MHPOpMaTHKa» depe3 obecredeHue
BO3MOXHOCTH NMPUOOPETEHUS U UCIOJIb30BaHUs 00iee TIIyOOKHMX T€OMETPUUECKUX 3HAHUN U
NEeUCTBUM, cienpUUHBIX TEOMETPUU, U HEOOXOIUMBIX JUIsl YCIEIIHOTO MPOPECCHOHATBHOTO
00pa30BaHus, CBSI3aHHOIO C UCMOJIb30BAaHUEM MATEMAaTHKU.

[IpuopureTHpiMu  3amadyaMu  Kypca Te€OMETPHM Ha  yIUIyOJIEHHOM  YpOBHE,
PacIIUPSIOUIUMU U YCUJIMBAIOIIUMU Kypc 6a30BOT0 YpOBHS, SBISIOTCS:

paciiupeHue NpPeJCTaBICHUs O TEeOMETPUM KaK 4YacTH MHPOBOM KYIbTYphl H
(hopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(hopMHpOBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUrypax Kak O BaXKHEHIINX
MaTeMaTHYEeCKUX MOJIENSIX, MO3BOJIIONIUX OMNUCHIBAaTh M H3y4daTh pa3Hble SBICHUS
OKPY)KAIOILIEr0 MHpa, 3HAHWE MOHATHUHHOro ammapara no paszeny «CrepeoMeTpusi»
y4eOHOTO Kypca T€OMETPHUH,

(bopMupOBaHME YMEHHs BIAJETh OCHOBHBIMHU MOHSATUAMU O IPOCTPAHCTBEHHBIX
¢urypax u UX OCHOBHbIMHM CBOWCTBaMHM, 3HAHHE TEOPEM, (OPMYJ M YMEHUE UX NPUMEHSTH,
YMEHUs JO0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMUpOBaHME YMEHHUS PACIO3HABaTh HAa 4YEPTEKaX, MOJAEISIX U B PEAJbHOM MHpE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME  INOHHMMAHMsSI  BO3MOXKHOCTH  AKCMOMATHUYECKOTO  MOCTPOEHUS
MaTeMaTU4YECKUX TEOpuH, (popMuUpoBaHHE MOHUMAHUS POJIM AKCUOMATUKHU IPU MPOBEICHUU
paccyxJIeHUI;

(dopMupoBaHHE YMEHMs BIa/IeTh METOJAaMM JOKa3aTelbCTB M aJTOPUTMOB pEIICHUS,
YMEHUS MX IPUMEHSTh, NPOBOIAMUTH JIOKA3aTEIbHbIE PACCY)KICHHS B XOJAE pELICHUs
CTEPEOMETPUYECKUX 3aJad W 3aJady C IPaKTHUYECKUM CoJepkaHueM, (opMUpOBaHUE
IIPEJCTAaBICHUS O HEOOXOJUMOCTH J0Ka3aTelbCTB IpHU OOOCHOBAHMM MaTeMaTHUYECKHX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUU JETyKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPLICHCTBOBAHWE HHTEUIEKTYAJIIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
oOyyaronuxcs, NO3HABATEIbHOM AaKTUBHOCTH, HCCIIENO0BATEILCKUX YMEHHUH, KPUTHUYHOCTH
MBIIIUIEHUS], HHTEpeca K U3y4EHHUIO T€OMETPUH;

¢dopmupoBaHue (QPYHKIMOHAJIBHOW I'PaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUU: YMEHHS
pacrio3HaBaTh MpPOSIBICHUS T€OMETPUYECKMX IOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peanmbHBIX JKM3HEHHBIX CHUTyallUsX W TPU H3YYEHHM JAPYrMX Y4eOHbIX IpEJAMETOB,
IIPOSIBJIEHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHM, MOJEIMPOBAHMS PEANBHBIX CHUTYalUil,
UCCJIEIOBAHUS MIOCTPOEHHBIX MOJEINIEH, MHTEPIPETALMH TIOJYyYEHHbBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIepXKaTeIbHBIMU JUHUAMHU ydeOHoro kypca «Il'eomerpus» B 10-11
Kkjaccax ABisrOTCs: «IIpsMble M MJIOCKOCTH B NPOCTPaHCTBE», «MHoOrorpaHHukmn», «Tena
BpallleHUsD», «BEKTOpBI 1 KOOPAMHATEI B IPOCTPAHCTBEY, «/{BM)KEHHS B IPOCTPAHCTBEY.

Coopmynupoannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHATHUIMNY,
peNieBaHTHBIMHM T€OMETPHUU Ha Yri1yOnEéHHOM ypoBHe oOydenus B 10—11 kmaccax, oTHOCHTCS
KO BCEM COJIep KaTeNIbHBIM JUHUAM Yy4eOHOTO Kypca, a GOpMUpOBaHHE JIOTHYECKUX YMEHUH



pacmpenensercss He TOJIbKO 1O COJEPKATeIbHBIM JIMHHUSM, HO W IO rojaM oOOydeHwus.
Copnepxxanne 00pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJabTaTaM OCBOCHUS
@denepanbHON  paboueil  mporpamMmbl,  PACHpeneiéHHBIM 1O  TojgaM  OOydeHHs,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAILHBIM BOIIPOCAM
oOyyaromuecst 00pamaluch HEOJHOKPAaTHO. IJTO TO3BOJIIET OPraHW30BaTh OBJIAJCHHE
TCOMECTPUUYCCKUMHU TIOHATUAMH MW HaBbIKaMH IIOCJICAOBATCIIbHO MW IIOCTYHNATCJIIbHO, C
CO6J'IIO[[€HI/ICM npuHouia MpeeMCTBCHHOCTH, 4 HOBBIC 3HAHWA BKIIIOYATh B 06IIIYIO CUCTEMY
TeOMETPUYECKUX TIPEACTABICHUH OOydJaromuxcs, pacmmpsss W yroyonss e€, oOpasys
IMPOYHBIC MHOKCCTBCHHBIC CBA3U.

[lepexoxa K U3y4EeHHUIO TEOMETPHUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

co3farh ycioBusd s AuddepeHunanuu oOydeHus, MOCTPOCHUS WHIMBUIYAIbHBIX
00pa3oBaTeNIbHBIX MPOrpaMM, OOECIeYnTh YIIIyOJNEHHOE W3YYCHHE TEeOMETPUH Kak
COCTaBIIAIONIEH yueOHOTO peMeTa «MaTemMaTukay;

IIOATOTOBUTH 06yqa}omnxcsr K MNOPOJOJDKCHUIO H3YUYCHUSA MaAaTCMaTUKHU C y‘IéTOM
BeIOOpa Oyaymiedt mnpodeccun, obecrneunBas TMPEEMCTBEHHOCTh MEXKAY OOIMMM U
npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha uzydenue yuebHOTO Kypca «l'eoMeTpusi» Ha yriryOJI€HHOM ypoBHE oTBojuTcs 204
gaca: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102 ygaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpud. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMAaTUYECKOM IOCTPOCHUM CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3aumHoe pacnosioskeHre NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, ITapalJIelIbHbIE
u ckpeuuBarouiecs: npsmble. [IpusHaku ckpenuBaromuxcs npsMbiX. [lapannenbHOCTh
NpsIMBIX U IUIOCKOCTEM B TPOCTPAHCTBE: NapaielbHble TNpsSMble B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapajlIeIbHOCTh MPSIMOW M IIockocTH. [lapamnensHoe u
LEHTPAJILHOE MPOEKTHPOBaHUE, U300pakeHue guryp. OCHOBHBIE CBOICTBa MapaljieIbHOTO
npoektupoBanus. M3o0pakeHue ¢uryp B NapayIeIbHOM  MNPOEKUUHU. YTIBl €
COHAIpPaBJICHHBIMU CTOPOHAaMH, Yrojl MEXay NpsSMbIMU B mpocTpaHcTBe. [lapamienbHoCTb
IIJIOCKOCTEN: MapajuleIbHbIE IIJIOCKOCTH, CBOMCTBA MapajuIeIbHbIX IUIocKocTer. [IpocTeimme
MPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpa’Jp, MapajliesienuIe]], HOCTPOEeHUE
CEYCHMII.

[lepneHuKynIpHOCTh MNPSAMOM M IJIOCKOCTH: MEpPHEHAMUKYISPHbIE TMpsSMblE B
MPOCTPAHCTBE, MpsMble NapauieJbHble M MEePHEHAUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
MEPIEHAUKYISIPHOCTH TPSIMOM M IUIOCKOCTH, TeOopemMa O MpsSIMOM MNEpIEeHINKYISIPHOU
mwiockocTu. OpTOroHanbHOE MpoeKTUpoBaHue. [lepneHauKyasp W HaKIOHHBIE: pacCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHE OT NPSIMON A0 IUIOCKOCTH, MPOEKIHs (Uryphl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEW: TPHU3HAK MEPHEHAMKYISIPHOCTH JBYX
mwrockocteil. Teopema o TpEX MeprEeHIUKYIIIpaX.

Yrael B MPOCTPAHCTBE: Yrod MEXKIYy MNPsIMOM M IUIOCKOCTBIO, JBYIPaHHBIA YTOJI,
JIMHEMHBIA Yroja JABYrpaHHOro yriia. TpExrpaHHblil W MHOTOrpaHHble yribl. CBOMCTBa
IUDIOCKUX YIVIOB MHOrorpaHHoro yria. CBoiicTBa IUIOCKMX W JIBYTPAHHBIX YIJIOB
TPEXTPaHHOTO yria. TeopemMbl KOCUHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO YTJIa.

MHOrorpaHHMuKHN

Buzapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. Ilpusma: n-yroneHas npusma,
npsiMasi ¥ HaKJIOHHAasl MPU3MbI, OOKOBasi U TMOJIHASL TIOBEPXHOCTh Mpu3Mbl. [lapannenenurmnen,
MPSMOYTOJIbHBIM Mapajulesienune] U ero cpoiicrBa. Kparwailiime nmyTd Ha HNOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. [IpoctpancrBenHas Teopema Iludaropa. ITupamuga: n-
yrojibHas Nnupamuja, NpaBuibHas U yced€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX
rpaHeil MpaBUIbHOM mNupamuibl. lIpaBuiibHBIE MHOTOTpAaHHUKH: MpaBWIbHAs MpU3MA U
MpaBWJIbHAS MHUPaMKJIA, PAaBUIIbHAS TPEYroJibHAs MUpaMKa U MPAaBUIBHBIA TETpasap, KyO.
[IpencraBnenue o npaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3p, JOACKA3IP U UKOCAIP.

Borunicnenue 51eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. l[lmomans
OOKOBOHM MOBEPXHOCTU U TOJHOW TMOBEPXHOCTH MPSAMOIl MPHU3MBI, IUIOMAAb OCHOBAHHIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnmomaas OOKOBOM MOBEPXHOCTH U
[MOBEPXHOCTHU MPABUJIBHON MUPAMUIbI, TEOPEMA O IUIOMIAAN YCEUEHHOM MUPAMHU/IBI.

CuMMeTpHs B IIPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU NPABUIIBHBIX MHOTOTPAaHHHUKOB.
CuMMeTpuss B NpaBUIbHOM MHOTOTPAHHMKE: CHUMMETpHUsS NapajuleieNuIea, CUMMETPHS
MPaBUJIbHBIX MIPU3M, CHMMETPHUSI MPABUIILHON TUPAMUIBI.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B INPOCTPAHCTBE, HYJEBOM BEKTOpP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHANPABIEHHBIE U NPOTHBOIOJIOKHO HAIIPABJICHHBIE BEKTOPBI.
PaBeHCcTBO BEKTOpOB. [IeHCTBUS C BEKTOpaMHM: CIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHO)KEHHE BeKTOpa Ha 4uciio. CBOHCTBA CIIOKEHHS BEKTOPOB.
CpolicTBa yMHOKEHHUsI BeKkTOpa Ha uucio. [loHdaTne xommiaHapHbele BeKTOpbl. [Ipu3Hak



KOMILJIaHApHOCTH TpEX BekTopoB. [IpaBuino napamienenunena. Teopema o pazioKeHUU
BEKTOpa 10 TPEM HEKOMILIaHapHbIM BekTopam. lIpsiMoyronbHas cuctema KOOpIMHAT B
npoctpanctBe. KoopaunHatel BekTopa. CBSi3b  MEXIy KOOpPAMHAaTaMU BEKTOpa U
KOOpJIMHATAMM TOYEK. YTOJ MeXAy BekTopaMu. CKallIpHOE ITPOU3BEAECHNUE BEKTOPOB.

11 KJIACC

Tena ppamenust

[loHsiTHS: UMIMHAPUYECKAsh MOBEPXHOCTh, KOHHUYECKAs MOBEPXHOCTbh, chepuyeckas
MIOBEPXHOCTh, OOpa3yrolue nopepxHocteil. Tena BpallleHus: MUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzanmHoe pacrosioskeHre cepsl U IIOCKOCTH, KacaTelbHas MIIOCKOCTh
K chepe. M300paxkenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BEépTka IWIMHIpa U KOHYca.
CumMmMmetpus cdepsl U mapa.

O6béM. OcHoBHblE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME MPSIMOYrOJILHOTO
napajuienenunena u cieactsus u3 He€. OObEM MPSIMOM M HAKJIIOHHOM NPHU3MBI, IMIMHIPA,
nupamuibl 1 konyca. O0bEM 11apa U apoBOTr0 CETMEHTA.

KomOuHammu Ten BpalleHuss ¥ MHOTOTpaHHHWKOB. [lpu3ma, BrMcaHHas B LWJIMHD,
omHCcaHHas oKoJio IwInHapa. [lepeceuenne cdepsl u mapa ¢ miockocThio. Kacanue mapa u
chepbl MmIockocThio. lloOHSITHE MHOTrOrpaHHUKA, OMUCAHHOTO OKOJO cdepbl, cdepsl,
BITMCAaHHO}M B MHOTOTPAaHHUK HJIH TEJIO BPAIICHUSI.

[Tnomaas MOBEPXHOCTH IMIIMHAPA, KOHYCA, TUIomaas cgepsl u e€ yacreid. [logodue B
npoctpaHcTBe. OTHouieHHe OOBEMOB, IUIOLIA/IE TMOBEPXHOCTEH MOAOOHBIX (UTYp.
[IpeoGpa3oBanue moaoOusi, romoTeTHs. Pemenue 3ajay Ha MIOCKOCTHU € UCHOJIb30BAHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[TocTpoeHne ceueHUI MHOTOTPAaHHUKOB U TEN BpaLIEHHs: CEYEHHUS LHIMHApA
(mapasienpbHO W MEPHEHAMKYISIPHO OCH), CEUeHHUs KOHyca (mapajuiebHbIe OCHOBAHUIO H
MPOXOIALINE Yepe3 BEPIINHY), CEUSHHS I1apa, METOIbI TOCTPOCHHSI CEUEHUI: METO]T CIIEI0B,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanu Haja BEKTOpaMH. BekTopHOE YMHOKEHHUE
BekTOpoB. CBOHCTBa BEKTOPHOTO YMHOXeHHUs. [IpsMoyronpHasi cucreMa KOOpPAMHAT B
npoctpanctBe. Koopnunatel Bekropa. Pasnokenue Bekrtopa mo 6asucy. Koopaunatho-
BEKTOPHBINA METO]] IPU PELICHUH F€OMETPUUECKUX 3aa4.

JABHKeHHMsI B IPOCTPAHCTBE

JIBmwxenust npoctpancTBa. OrtoOpaxkeHus. JIBrwkeHws W paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIBM)KCHMI. Bupl ABMKEHUI: NapajuiebHbIi NEPEHOC, LIEHTpajdbHasi CUMMETPUS,
3epKajibHas CUMMETpHsI, TIOBOPOT BOKpyr mpsimoii. [IpeobpazoBanus momobus. Ilpsamas u
chepa Oiinepa.



INIAHUPYEMBIE  PE3YJIBTATBI OCBOEHUSI YYEBHOI'O  KYPCA
«'EOMETPUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaAHME:

C(OPMHUPOBAHHOCTh TPAKIAHCKOH TO3MIUH OOYYaIOUIerocsi Kak akKTHBHOTO M
OTBETCTBEHHOI'0 WIEHA POCCUNCKOTO OOLIECTBA, IPEACTABIEHUE O MaTEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MpPOIENyp Tpa)kIaHCKOTo oOIIecTBa
(BBIOOpBI, OIIPOCHI U JPYro€), yMEHNE B3aUMOJICHCTBOBATh C COIIMAIbHBIMM MHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTh  POCCHUHCKOM TpakJIaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MpPOLUUIOMY M HACTOSIIEMY PpOCCHICKOM MaTeMaTWKH, IE€HHOCTHOE OTHOIIEHHE K
JOCTMKEHHSIM  POCCHUMCKMX MAaT€MaTUKOB M POCCHUMCKOM MAaTeMaTUYeCKOM MIKOJIbI,
MCIO0JIb30BAHNE ATUX JIOCTIKEHUHN B APYrUX HayKaX, TEXHOJOTHAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JyXOBHBIX IIEHHOCTEHl pOCCHUHCKOTO Hapoja, CcHOpMHUPOBAHHOCTh
HPABCTBEHHOI'O  CO3HAHMS, JTHYECKOTO TIOBEJACHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHHEM JTOCTIKEHUIN HaYKU U JIeSTEIbHOCThIO YUEHOTO, OCO3HAHHE JIMYHOTO BKJIaJa B
MIOCTPOEHHUE YCTONYUBOTO OYIYyIIETO;

4) acTeTM4YeCKOE BOCIIMTaHME:

ACTETUYECKOE  OTHOIIEHHWE K MHPY, BKJIIOYAas OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pPEIICHUH, PaCCYKICHUH, BOCIPHUUMYHBOCTh K
MaT€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHHUSI MPUMEHSITh MaTeMaTH4ecKHe 3HaHUS B HHTEpecax
310pOBOro M 0e30macHoOro odpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe nuTaHue, cOaTaHCUPOBAHHBINA PEXKUM 3aHATUN U OTIIbIXA, pEryisapHas Gusndeckas
AKTUBHOCTb), PU3NYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-0310POBUTEIHHON
NESTENbHOCTBIO;

6) Tpya0oBOe BOoCIUTAHME:

FOTOBHOCTh K TPYIYy, OCO3HAHHME LIEHHOCTU TPYAOJIOOUS, HMHTEpPEC K pa3IMuHbIM
chepam mpodeccHOHATBHOM  JESITENbHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW u  eé
MPWIOKEHUSIMU, YMEHHE COBEpIIaThb OCO3HAHHBIM BbIOOp Oynymed mpodeccun u
peain30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4eCKOMY O0Opa30BaHUI0O M CaMOOOpPa30BAHMIO HA TMPOTHKEHUH BCEH HKHU3HH,
FOTOBHOCTh K AKTHUBHOMY YYaCTUIO B PELICHUM MPAKTUUYECKUX 3a7a4 MaTeMaTUYECKOM
HaIpaBJIEHHOCTH;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh JKOJOTHYECKONH KyJIbTYphl, MOHHUMAHHUE BIUSHUS COLUAIBHO-
SKOHOMMUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00aTbHOTO — XapakTepa dKOJOTMYECKUX MpoOJeM, OpHUeHTalus Ha IpUMEHEHUE
MaTeMaTHYeCKUX 3HAaHUW JUIs pelieHusl 3afad B OO0JNacTH OKpYKawIleHd cpejsl,
MJIAHUPOBAHUE TIOCTYIKOB U OLEHKH MX BO3MOKHBIX MOCJIEICTBUI JIJIs1 OKPYKarOUIeH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAayKH W OOIIECTBEHHON MPAKTUKH, NMOHMMAaHHE MaTeMaTHUeCKON HayKu Kak
cdepbl 4emoBEYECKOW NEeATENbHOCTH, JTaloB €€ Pa3BUTUS U 3HAUYUMOCTU JUISL Pa3BUTH
UMBWIM3AIMK, OBJIAJICHUE S3bIKOM MATEMAaTHUKM M MAaTeMaTHYeCKOM KyJIbTYpOHd Kak



CpCACTBOM IO3HAHUA MHUPA, TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO UM HCCICAOBATCIILCKYHO
ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'pYyHIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble Joruveckue aeicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXAy TOHATHIMH, (QOPMYIHpPOBATH ONPEICICHUS TIOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KiIaccH(DUKAIMKM, OCHOBAHHS I 0OOOIICHUS U
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPHHUMATh, ()OPMYIUPOBATH U MPE0OpPa30BLIBATh CYKJCHHS: yYTBEPAUTEIHHBIC U
OTpHUIATEIIbHBIC, SJMHIUYHBIC, YACTHBIC M OOITUE, YCIOBHBIC,

BBISIBIISITH MATEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHBOPEUHs B (DaKkTax,
TAHHBIX, HAONIONCHUSAX W YTBEPKJICHHUAX, TpeyiaraTh KPUTCPUU JUIS  BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJIBI C HCITOJIb30BAHHEM 3aKOHOB JIOTHIKH, JIEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOIUTH CAMOCTOSITEIILHO JIOKA3aTelIbCTBA MAaTEMAaTHUSCKUX YTBEPIKICHUH (TIpsIMbIe
W OT MPOTHBHOTO), BBICTPAMBATh ApTYMEHTAIIMIO, MPUBOJUTH MPUMEPbl U KOHTPIIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHUS U BBIBOJIBI,

BBIOMpATh CrHocoO pemieHuss ydyeOHOW 3agaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelleHns, BbIOMpaTh HaWOOJiee TMOJXOAAIUNA C YYIETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:

WCIOJIb30BaTh ~ BONPOCHI ~ KaK  HCCJIENOBATENIbCKMM  WHCTPYMEHT  IIO3HAHUSA,
dhopMyIUpOBaTh BOMPOCHI, (PUKCHUPYIOIIKE MPOTUBOPEUHEe, MPOOIeMy, YCTaHABIMBATH
HCKOMOE U JaHHOE, (JOPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3HUIINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTE MaTeMaTU4ecKOoro oObEeKTa, SBJICHHS, MPOIecca, BHISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENIBHO  (OpMYJIHpPOBaTh O0OOIIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAONIONEHUS, HCCIEIOBAHMs, OIECHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIIBUTaTh MPEATOI0KEHHUS
0 €ro pa3BUTUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH JePUIUTHI HHGOPMAIUH, TaHHBIX, HEOOXOJAUMBIX JUIsl OTBETa Ha BOIPOC U
JUIS PEIICHUs 3a/1a4H;

BBIOMpATh MHQPOPMAIMI0 U3 HUCTOYHUKOB Pa3IUYHBIX THUIIOB, AaHAJIM3UPOBATH,
CUCTEeMATHU3UpPOBAaTh U HWHTEPIPETHPOBATH HHPOPMAIUIO pPa3IMYHBIX BHIOB U (opm
MIpE/ICTaBJICHHUS;

CTPYKTYpUpPOBaTh HMH(POpPMAIMIO, TNPEACTaBIATH €€ B  pasmU4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUIECKH;

OIICHUBATh HAAE&KHOCTh HWHPOpPMAIMM TO CaMOCTOSITENbHO C(HOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHukaTuBHbIE YHUBEpPcaIbHbIE yueOHbIe elicTBUS
Oo0wmenne:
BOCIIPUHUMATH U (OPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSMH U IENISIMHU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KATh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX



TCKCTAX, AaBaTb MNOACHCHUA II0 XOAY PpCHICHUA 3aJadrd, KOMMCHTUPOBATH HOHy‘IeHHBII;'I
pe3yibTar;

B X0JI¢ 00CYKICHUS 3aaBaTh BOIIPOCHI II0 CYIIECTBY 00CYXIaeMOi TeMBI, IPOOIEMBI,
pemaeMoi/’I 3aa4u, BbICKA3bIBATh UJCH, HALICJICHHLIC HAa ITOUCK PCIICHUA, COMOCTABIIATh CBOA
CYXJEHUS C CYXKICHMSIMH JpPYrUX Y4YaCTHUKOB JHMajnora, OOHAapyXUBaThb pa3iMuve MU
CXOJICTBO MO3MIIUH, B KOPPEKTHOH hopme HOpMyTUpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpCACTAaBIATE PE3YJIbTAaThl PCIICHUA 3ada4u, SKCIICPUMCHTA, UCCICAOBAHMA, ITPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (QopMaT BBICTYIJICHUS ¢ Y4YETOM 3ajad I[pe3eHTaluu MU
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATh IUIAH, AITOPUTM pEIICHUs 3a7adyl, BHIOMPATh CIIOCOO pEHICHUs ¢ yIETOM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHbII HHTEJIEKT:

BJIAJIETh HAaBBIKAMH TO3HABATENBHOW pe(IEKCHH KaK OCO3HAHUS COBEpPIIaeMbIX
NCWCTBUH W MBICIUTENBHBIX  MPOIECCOB, MWX Ppe3yJbTaToB, BIAAETh CIIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJIS IIPOIiecca M pe3yibTaTa pelIeH!s] MaTeMaTHIECKON 3aa4H;

MPEBHJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUU 33]]a4d, BHOCHUTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITCNIBCTB, JAHHBIX, HAWJICHHBIX
OINOOK, BBISBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yabTaTa IEId W YCIOBHUSAM, OOBSICHITH IPUIHHBI
JNOCTHKEHHS] WJIM HEJIOCTIKEHUS PEe3y/lbTaToOB AEATEIbHOCTH, HAXOAWUTh OLIMOKY, NaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MMOHUMATh M HUCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBHIYaIbHOU pPabOTHI
MpU pelIeHNnH Y4eOHBIX 3a7ay, MPUHUMATh LEIb COBMECTHOU AEATEIbHOCTH, MIAHHUPOBATh
OpraHU3aIMI0 COBMECTHON pabOTHI, pacpeeisTh BUABI pad0T, TOTOBapUBAThCS, 00CYKIaTh
MIPOLIECC U pe3yNIbTaT paboThl, 00001IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBATh B TPYMIOBBIX opMmax paboTsl (00Cyk1eHUsI, 0OMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO 4YacTh pabOThl M KOOPAUHHPOBATH CBOU JEUCTBUS C
JIPYTMMHU 4YJieHAaMH KOMaHbl, OI[CHMBAThb KAyeCTBO CBOErO BKJIaJa B OOIIMN MPOIYKT IO
KpUTEpUsM, chopMyIHpOBaHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

INPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kjacca oOyyaroniuiicss Hay4uTcs:

e CcBOOOJHO OIEpPUPOBATh OCHOBHBIMH MOHATHSMU CTEPEOMETPUU IPU PELICHUU
3aJa4 ¥ MPOBEJICHUM MAaTEMaTHUYECKUX PACCYXKACHUH;

® [PUMEHATh AaKCUOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX HpPU PEHICHUU
reOMETPUYECKUX 3aj1ay;

e Kjaccu(UIMPOBATH B3aUMHOE  PACIOJIO)KEHHE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IPOCTPAHCTBE, NMPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

e CcBOOOJHO ONEpUPOBaTh MOHATUAMHU, CBA3aHHBIMH C YIJaMM B IPOCTPaHCTBE:
MEXAY NPSAMBIMU B IIPOCTPAHCTBE, MEKIY IPSIMON U TUIOCKOCTHIO;
cBOOOJIHO OTIEPHPOBATH MOHATHAMMU, CBI3aHHBIMHM C MHOTOI'paHHUKAMU;
cBOOOJIHO pacro3HaBaTh OCHOBHbIE BHUJbl MHOTOIPaHHMKOB (IIpH3Ma, MUpPaMUA,
NPSIMOYTOJIbHBIN Mapajuiesenumnen, Kyo);

e KJaccu(pUIMPOBATH MHOTOTPAHHHUKH, BEIOMPAs OCHOBAHHUS ISl KIIAaCCH(PUKALINU;



cBOOOJTHO OIEPUPOBATH MOHATUSMH, CBA3aHHBIMH C CEYCHHMEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBITIOJIHATH HapaJlIeNbHOE, IEHTPATIbHOE U OPTOTOHAIBHOE MTPOEKTHPOBaHKUE QUTYD
Ha TIOCKOCTb, BBIMOJIHATH H300pakeHus: GUryp Ha IIOCKOCTH;

CTPOUTb CEUEHUS MHOTOTPAaHHUKOB DPA3JIMYHBIMU METOJIAMH, BBINOJIHSTH
(BBIHOCHBIC) TJIOCKME YEPTEKU U3 PUCYHKOB MNPOCTHIX OOBEMHBIX (QUTYp: BUA
CBEpXy, COOKY, CHU3Y;

BBIYMCIATh IUIOLIAJAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma, NUpaMuia),
r€OMETPUUECKUX TEJI C IPUMEHEHUEM (POpMYII;

cBOOOJTHO ONEpUpPOBaTh MOHSATHAMH: CUMMETpPHUS B IPOCTPAHCTBE, IIEHTP, OCh U
IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOOJHO  ONEpUPOBATh  TMOHATUSMH, COOTBETCTBYIOLIMMHU  BEKTOpamM |
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITNIOJIHATH ACUCTBUSI HAJl BEKTOPaMU;

pemarh 3a/7a4d Ha JOKa3aTelIbCTBO MAaTEMATUYECKUX OTHOILIEHUM M HaXOXICHHE
F€OMETPUYECKUX BEJIUYMH, TPUMEHSs M3BECTHbIE METOAbl IPU PEIIEHUU
MaTeMaTHUYeCKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;
NPUMEHSATh  TMPOCTEHIIME  MPOrpaMMHBIE  CpPeICcTBAa U 3JIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;
U3BJEKaTh, MpeoOpa3oBbIBAT W HHTEPIPETHpPOBaTh  MHPOpPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, NMPEICTABICHHYIO Ha YepTexax M
PHUCYHKAX;

MPUMEHATh MOJyYeHHbIE 3HAHHUS Ha MpPAaKTHKE: CpPaBHUBAaTh W aHAIM3HPOBATh
peanbHble CUTYalluH, IPUMEHATh U3y4E€HHBIE IOHATHS B IIPOLIECCE IONUCKA PELICHUs
MaTeMAaTU4eCKl CQOPMYIUPOBAHHOM MpoOJIeMbl, MOJAEIMPOBATh  peaJIbHbIE
CUTyallUl Ha S3bIKE TIE€OMETPHM, MCCIEJOBAaTh IOCTPOECHHBIE MOJEIH C
HCIOJIb30BAHUEM T'€OMETPHUECKUX MOHATHH U TEOpeM, amlnapara aareopsl, pemarh
IIPAKTUYECKHE 3a]aull, CBS3aHHbIE C HAXOXKIEHUEM I€OMETPUYECKUX BEIMYUH;
UMETh MPEACTaBIECHUS 00 OCHOBHBIX 3Talax pPa3BUTHs I'€OMETPUU KaK COCTaBHOM
4acTu (pyHAaMEHTa Pa3BUTHsI TEXHOJIOTUH.

K xoniy 11 kiacca oOydaromuiicss HAyquTCs:

CBOOOIHO OTIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMH C IHIMHAPUICCKON, KOHHYCCKOM
U cheprUeCKOi TTOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI TIOJTYUCHHS;

OTICPUPOBATh TOHATHSAMH, CBSA3aHHBIMH C TeJIaMU BpAICHHS: IWIMHIPOM,
KOHYCOM, Chepoil U mapom;

pacro3HaBaTh Teja BpalleHUs (MHJIUHAP, KOHyC, cdepa W map) U OOBICHATH
COcOOBI IOJTYYCHUS TEJ BPAIICHUS;

KJIACCHU(HUIIMPOBATH B3aMMHOE PACIIOJIOKEHUE CPephl U IJIOCKOCTH;

BBIYMCIIATh BEIUYMHBI 3JICMEHTOB MHOTOTPAaHHHUKOB M TEJ BpalleHUsA, 00BEMBI U
IUIOMIA/IM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BPAIIICHUS, FCOMETPHUCCKUX TEJ C
npUMEHEHHEM (hOPMYIT;

CBOOOHO OIIEPHUPOBATh MOHATHUSIMH, CBI3aHHBIMUA C KOMOMHALUSIMHU TEJl BpAIICHHS
U MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B c(epy U ONUCAHHBIA OKOJIO
cdepsl, cdepa, BIUCAHHAS B MHOTOT'PAHHUK WM TEJIO BpAIlleHHUS,

BBIYHCIISATH COOTHOIIEHHS MEXKIy IUIOMAAsIMH TOBEPXHOCTEH U 00bEMamu
ITOJIOOHBIX TEIT,

n300paxaTh M3ydaeMble (UTYpPHI, BBITIONHATH (BRIHOCHBIE) IJIOCKHE YEPTEXKU W3
PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS
TEJ BpaIllCHHUS;



U3BIIEKaTh,  WHTEPIPETUPOBATH W  NPeoOpa3oBbIBATH  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (HUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIE€palMU HaJl BEKTOpaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM cUCTEME KOOp/UHAT;

pelarb TeoOMETPUYECKUE 3a/add Ha BBIUYMCIIEHUE YIJIOB MEXIY MPSMBIMU U
IJIOCKOCTSIMHU, BBIUMCIIEHUE PACCTOSTHUI OT TOYKM A0 IUIOCKOCTH, B LIE€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO/a MIPH PELICHHH;

cBOOOJTHO OMEPUPOBATh MOHSATHUSIMH, CBSI3aHHBIMH C JIBIDKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBIKCHHUIA,

BBINIOJIHATh M300pa’k€HNsS MHOTOTPAHHMKOB U TENl BpAIIEHUS IMPH MapaICIbHOM
IIEPEHOCE, LEHTPAJIbHOM CHMMETPHUM, 3E€PKAIBHOW CHMMETPUHU, NPHU IOBOPOTE
BOKpYT IpSAMOH, mpeoOpa3oBaHus MOJ00HS;

CTPOUTh CEUEHUS MHOTOTPAHHMKOB M TeJ BpallleHUs: CEYeHMs] LMUIUHApA
(mapannenbHO ¥ TEPICHAUKYISIPHO OCH), CE€YEHHUsi KoHyca (mapajuieibHbIe
OCHOBAHUIO U POXOSIINE Yepe3 BEPILINHY), CEUECHUS 111apa;

HCI0JIb30BAaTh METObl MOCTPOEHUSI CEYEHMI: METO]| CJe/I0B, METO/ BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEeH MIIOCKOCTH;

JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS;

MPUMEHATh TeoMeTpuyeckue (GakThl A pPELIeHUs CTEPEeOMETPUUYECKUX 3ajad,
MIPEIOIaraloINX HECKOIBKO I11aroB PEIIeHMs], €CIIU YCIOBUS MPUMEHEHUS 3aaHbI
B SIBHOU M HESIBHOU (popme;

pemaTe 3a/a4d Ha J0Ka3aTeIbCTBO MAaTEMaTUUYECKMX OTHOLICHMA M HAXO0XKJICHHE
F€OMETPUYECKHUX BEJINYUH;

MIPUMEHATh IPOrPaAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a]1a4;

MIPUMEHATHh TOJYYEHHbIE 3HAHMUS Ha NPAKTUKE: CPAaBHHMBATh, AHAIU3UPOBATh M
OLICHUBATh pEAJIbHBIE CHUTyallud, NPUMEHATh W3YyYEHHBIE IOHSITHUS, TEOPEMBI,
CBOMCTBa B IHpolleCCe IIOMCKAa pEIICHUS MaTeMaTH4eCKH CQPOpMYITHPOBAHHOM
po0IeMbl, MOJICTUPOBATh PEaIbHbIE CUTYallUU Ha SI3bIKE T€OMETPUHU, UCCIIEI0OBATh
IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM I'€OMETPUYECKUX MOHATUH U TEOpEM,
anmaparta ajnreOphl, peliaTh NPAaKTHYECKHWE 3aJauyd, CBS3aHHBbIE C HaXOXKJICHHEM
F€OMETPUUYECKHUX BEJINYUH;

HMMETh MPEACTaBICHUS 00 OCHOBHBIX ATalax Pa3BUTUS M'EOMETPUHM KAaK COCTaBHOMN
4acTH ¢dbyHnamenTa pa3BUTUA TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB duekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
n padoThI padoTsbI
1 BBenenne B crepeoMeTpHio 23 1
5 B3anmHoe pacnionoxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
[TapamrensHOCTE IPSIMBIX U
3 IJIOCKOCTEH B 8
MPOCTPAHCTBE
[TepieHAMKYISPHOCTH
4 MIPSIMBIX | TJIOCKOCTEHN B 25
MIPOCTPAHCTBE
5 VYTriasl 1 pacCTOSIHUS 16 1
6 MHororpaHHUKH 7 1
7 Bexkrtopsl B mpocTpaHcTBe 12
8 [ToBTOpEHUE, 000OIICHNE 1 5 5
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO
102 6 0

YACOB II10 ITPOTPAMME




11 KJIACC

HaumenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMblI

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanuTuyeckas
reoMeTpust

15

[ToBTOpEHME,
00001IeHNE 1
CUCTEMaTH3AITUS
3HAHUM

15

O0BéM
MHOTOTPaHHHUKA

17

4 Tena Bpamenus

24

IImomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX
Ten

6 JIBroKeHUS

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO YacoB

Tema ypoka Jara uzydenus
n/n Bcero KouTtpoJbHble paGoThI IIpakTuyeckne padoThl

OcHoBHbIE TpaBUIIa
n300paKeHus! Ha PUCYHKE
1 IJIOCKOCTH, MapajiebHbIX 1
MPSIMBIX (OTPE3KOB),
CEepeINHBI OTpe3Ka

[Tonarusa crepeomerpun:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJia U300paKeHHS Ha
PHUCYHKE IJIOCKOCTH,
napayuieNbHbIX TPSIMBIX
(OTpe3KOB), CepeIUHBI
oTpe3ka

IlonsTHs:

MepeCceKarIIMNecs
IUIOCKOCTH,
TepeceKarIuecs npsmas u
IUIOCKOCTD;
MOJIYIPOCTPAHCTBO

ITousarus:
4 MepeceKarImecs 1
MIJIOCKOCTH,




repeceKaroImecs npsmas u
IJIOCKOCTB;
MOJIYTIPOCTPAHCTBO

MHororpaHHukH,
n300pakeHNe MPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (UTyp,

HECYILECTBYIOIINX
00BEKTOB

MHororpaHHuKkH,
n300paXkeHne MPOCTEUIINX
MPOCTPAHCTBEHHBIX (UTYD,

HECYILIECTBYIOINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MIePBBIE CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MEepPBBIC CICACTBUS U3 HUX.
CriocoOblI 3a1aHMS TIPSIMBIX
M IIOCKOCTEH B
MPOCTPAHCTBE.
O06o3HaueHUs TPAMBIX U
IIOCKOCTEN

10

N3o0paxkenue ceueHmit
MUpaMUIbI, KyOa u




MPU3MBI, KOTOPbIE
MPOXOJIAT Yepe3 ux péopa.
N3o0pakenue
MepeceyeHus MOTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pPa3HBIMH IIBETAMHU

11

N3obpaxenue ceueHnit
MMpaMubl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJAT Yepe3 ux peéopa.
N3obpaxenue
nepeceyeHus MOJTy4YeHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX CEUCHUN
Pa3HbIMU LIBETaAMU

12

N3obpaxenue ceueHnit
MUpaMubl, Kyoa u
MIPU3MBI, KOTOPbIE
MPOXOJIAT yepes3 ux péopa.
N3obpaxenue
MepeCceYeHMs MOTYUCHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOEHHBIX CEYEHUN




Pa3sHbIMHA IBETAMU

13

N3o0paxkenune ceueHmit
MUpaMubl, Kyda u
MIPU3MBI, KOTOPBIC
MPOXOJAT Yepe3 ux peéopa.
N3obpaxenue
MepeceyeHms! MOJTyYEeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

14

Metox cinenoB Ui
MOCTPOCHUS CEUCHU M

15

Meton cnenoB s
MOCTPOCHUS CEUCHU .
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

16

Meton cnenoB s
MIOCTPOCHHUSI CEYCHHUIA.
CBolicTBa nepeceyeHuit
MPSIMBIX U MJIOCKOCTEH

17

ITocTpoenue ceuenuit B
nupamue, Kyoe mo Tpém
TOUKaM Ha pEOpax.
Co3ztanue BBIHOCHBIX
YEpTEKEW U 3alUCh II1aroB
MOCTPOCHUS




18

[TocTpoenue ceueHuit B
nupamuze, Kyoe 1o Tpém
TOYKaM Ha péOpax.
Co3nanrie BBIHOCHBIX
YepTEeXKEN U 3aIUCh 11aroB
MOCTPOCHUS

19

[TocTpoenune ceueHuit B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3/aHne BEIHOCHBIX
YepTexKEN U 3aIUCh I1aroB
MMOCTPOCHUS

20

[Toctpoenune ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aHue BLIHOCHBIX
YyepTeKel U 3aruch 11aroB
MIOCTPOCHUS

21

[ToBTOpEeHUE
wianumetpuu: Teopema o
MIPOTMIOPIIMOHATBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

22

IToBTOpEHME
ianumerpuu: Teopema
Menenas. PacueTsl B
CEUYCHMSIX Ha BEIHOCHBIX




yeprexax. Mcropus
pa3BUTHSA IJITAHUMETPHUU U
CTEPEOMETPUH

23

KonTtponsnas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacrnonoxeHue
MPSIMBIX B IPOCTPAHCTBE.
CxkpenuBaromuecs
npsmele. [Ipu3naku
CKpEeILUBAIOIINXCS
npsMbIx. [TapamnensHbie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUHU
Y €TMHCTBEHHOCTHU MPSMOT
MapajieIbHON JaHHOU
NpAMOM, TpoXoAsAIIEeH
4yepe3 TOUKY IMPOCTPaHCTBA
U HE JeXalled Ha JaHHOU
npsamoil. Jlemma o
TepECCYCHUH
MapajuieIbHbIX MPSAMBIX
IUIOCKOCTBIO

26

[TapannenbHOCTb Tpex
npsmelx. Teopema o Tpéx
MapajIeIbHBIX IPSIMBIX.
Teopema o




CKPCUIMBAIOINUXCA MTPAMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
NapajieIbHOTO
MIPOCKTHPOBAHUS.
N300paxkenue pa3HbIX
(duryp B mapaienbHON
TIPOCKITHH

28

[eHnTpanbHas mpoeKuus.
VYo ¢ cOHanpaBIeHHBIMU
CTOPOHAaMH. YTOJ MEXIY
IPSIMBIMH

29

3amayy Ha TO0Ka3aTeIbLCTBO
M HCCJIEIOBAHHE,
CBSI3aHHEIE C
PacIoIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[TonsiTHs: napamienbHOCTh
MPSIMOM U TUIOCKOCTH B
npoctpancte. [Ipu3Hak
MapajuiebHOCTH MPSAMOU U
mwiockoctu. CBoiicTBa
MapajuieNbHOCTH MPSAMOU U
MIJIOCKOCTH

31

FeOMeTpI/ILIeCKI/IC 3aga4yu
Ha BBIYHUCJICHUC U




JI0Ka3aTeIbCTBO,
CBSI3aHHEBIC C
MApaAIIENBbHOCTBIO MTPSMBIX
M TNIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MPOXOJISIIETO Yepes
JTAHHYIO TIPSIMYIO Ha
YepTEeKE U MAPAIIIETLHOTO
Ipyrou npsmoi. Pacuér
OTHOIIIEHUI

33

[TapannensHas mpoekuus,
MIPUMEHEHHE IS
MMOCTPOCHUSI CEUCHUM KyOa
U napajuieNenunesa.
CaoiicTBa
napajuiefienumnena u
MIPU3MBI

34

HapannenLHHe IIJIOCKOCTH.
HpI/I3HaKI/I mapajlyiCJIbHOCTH
ABYX IIJIOCKO cTen

35

Teopema o
NapajieIbHOCTH U
€MHCTBEHHOCTH
IUIOCKOCTH, IIPOXOAAIIEN
yepes TOUKy, He
MPUHAJIECKALLYIO TaHHON




IUIOCKOCTH U CIEACTBUS U3
HEe

36

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEM: O
NapajieIbHOCTH MPSAMBIX
NepeceyeHust npu
MIEPECEUEHUH JIBYX
napajuieNbHbIX II0CKOCTEH
TpeThen

37

CBoiicTBa napayIenbHbIX
IJI0CKOCTEHN: 00 OTpe3Kax
napajieNbHbIX TPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
napayiebHbBIMU
IJIOCKOCTSIMU; O
MEePECEUCHUH TIPSIMOM C
JBYMsI TTapaJlIeIbHBIMU
IJIOCKOCTSIMU

38

[ToBTOpEHue: Teopema
[Mudaropa Ha muockoctu

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TpPEYroJibHUKA

40

CBoiicTBa Ky0a u
PSIMOYT OJIBHOTO
napasJiesienumnesa




41

Breraucnenue aianH
OTPE3KOB B Ky0e H
MPSMOYTOJIbHOM
MapaJyIeenuIesie

42

[lepneHUKYIAPHOCTD
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MIEPIEHIUKYIISIPHOCTH
MIPSIMOM U TUIOCKOCTH

43

[lepnenuKyIIpHOCTH
MPSIMOM M TUIOCKOCTH.
[Ipu3nHak
HEPIECHIUKYIIPHOCTH
MPSAMOM U TIIIOCKOCTH

44

TeopeMma o cyliecTBOBaHUHU
M €JUHCTBEHHOCTH
NpAMOM, TpoXoAsAIIEeH
4yepe3 TOUKY IMPOCTPaHCTBA
Y NIePIEHIUKYIIPHON K
IUIOCKOCTH

45

IInockoctn n
MEePIEHIUKYIISIPHBIE UM
MpsSIMbI€ B MHOTOTpaHHUKAX

46

IInockoctn n
MEepHEHUKYIISIPHBIE UM
MpsIMbIE€ B MHOTOTPAaHHHUKAX




47

[lepnenpukysp u
HakJIoHHa. [locTtpoeHne
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPSIMYIO

48

[Iepnenpukyisp u
HaxsIoHHas. [locTpoenue
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPSIMYIO

49

Teopema o Tpéx
NeprneHIuKynsapax (mpsmas
u oOpatHasi)

50

Teopema o Tpéx
MeprneHIuKysapax (mpsmas
u oOpartHas)

51

Yron mexnay
CKPENTUBAIOIINUMHUCS
MPSMBIMHU

52

[Touck neprneHaAnKyISIPHBIX
MPSAMBIX C IOMOUIBIO
MEePIECHANKYIISIPHBIX
MJI0CKOCTEMN

53

OpTtoronanbHoe
MIPOEKTUPOBAHHE

54

[TocTtpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOMN
MAPaMHJIbI C TOMOLIBIO




OPTOTOHAJILHOM IIPOEKIIUU

55

[locTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOU
MUpPaMH/IbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inmockoctn cummeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3nHak
MEePIEHIUKYIISIPHOCTH
NPSAMO ¥ TIJIOCKOCTH Kak
CJIEICTBHE CUMMETPUHU

58

[IpaBunbHbIE
MHOTOrpaHHUKH. Pacuér
PacCTOSIHUI OT TOYKH JI0
IJI0CKOCTH

59

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUIA OT TOYKH JI0
IJI0CKOCTH

60

Crnioco0bl OIyCTUTH
MIEPIEHAUKYIIAPHIL:
CUMMETpHUs, CABUT TOUYKH
I10 IapaJIIeIbHON MIPAMON




61

CaBur no HenapamieabHOU
IpsIMOM, U3MEHEHUE
paccTostHui

62

KonTtponsnas pabora
"B3aumHoe pacrosioxeHue
MPSIMBIX U INIOCKOCTEHN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MexIy
IIpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKpEeILMBAIOIIUMHUCS
MPSIMBIMU B IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie MCTOJbI
BBIYHMCIICHHA yIjla MCXKIY
IIpsAMBIMHU B
MHOTI'OI'paHHHUKAX

66

JIByrpaHHbIi yroJ.
CBOMCTBO JINHENHBIX YTII0B

ABYI'pPaHHOTO yTJIa

67

[lepnenqukynsipHbie
mwi1ockoctu. CBoMcTBA
B3aMMHO




NEPIEHINKYIIIPHBIX
IJIOCKOCTEN

68

[Ipu3naxk
MIEPIEHIUKYIISIPHOCTH
IJIOCKOCTEM; TeOpeEMaA O
MIPSIMOM NIEPECEUEHHUSI IBYX
IIJIOCKOCTEMN
MEePIEeHIUKYIISIPHBIX
TPEThEN IIJIOCKOCTH

69

[IpssMOyroabpHBIM
napajuiesienumes; Kyo;
W3MEpEHUs, CBOMCTBA
IPSIMOYT OJIBHOTO
napajuleJIenunena

70

Teopema o quaroHayiu
MPSAMOYTOJIbHOTO
napajiesnenuiena u
CJIeICTBHE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKJIaIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCMoJIOKEHUEM MPAMBIX U
MJI0CKOCTH

72

IToBTOpEHueE:
CKpELIUBAIOIIHEC
IIpsIMBIE, TIapAJUICIIbHbIE
IIJIOCKOCTH B CTaHJAPTHBIX




MHOT'OrpaHHUKax

73

[Tapa mapayenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIIHNXCS
MIPSIMBIX, PACCTOSTHUE
MEXTY
CKPEIIUBAIOIINUMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

74

PaccrosgHne oT TOUKH 110
MIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 MJIOCKOCTH

75

Brruncienue pacctosHuit
MEXIY
CKpEeILMBAIOIIUMHUCS
MPSIMBIMU C TIOMOILIBIO
MePIEeHIUKYIIAPHOMI
IJI0CKOCTH

76

Tpéxrpannblii yrou,
HEpaBeHCTBA IS
TPEXTPaHHBIX YIIIOB.
Teopema IIudaropa,
TEOpPEMbI KOCUHYCOB U
CHUHYCOB IJIs1 TPEXTPAHHOTO

yria

77

DneMeHTh! cheprudeckoit
TEOMETPHH: T'€0Ie3UUECKUE




JIMHUM Ha 3eMiie

78

KonTtponsHas pabora
"Vrasl u paccTostHUS"

79

CucreMaru3anus 3HaHHN
"MHOTOTrpaHHUK U €T0
SJIEMEHTHI"

80

[Inpamunia. Bunbl
nupamu. IIpaBunbHas
npamMua

81

[Ipusma. IIpsmas u
HAaKJIOHHAsI IPU3MBI.
[IpaBunpHas npusma

82

[Ipsimoit mapannenenunen,
NPAMOYTOJIbHBIN
napajuiesenumnes, Kyo

83

Brinykisie
MHOTOrpaHHuku. Teopema
Ditnepa

84

Brinykisie
MHOTOrpaHHuKH. Teopema
Oiinepa. [IpaBunbHbIe 1
MOJIYIIPaBUIIbHbIE
MHOTOTPaHHUKH

85

KonTtponsHas pabora
"MHororpaHHuKu"

86

Ilonsatue BCKTOpPA Ha




IIJIOCKOCTH U B

MIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHoCTh BEKTOpPOB

89 [IpaBwiio napaurenenwuena

90 YMHOXEHHE BEKTOpa Ha
YHCITO
Pasnoxxenune BekTopa 1o

o1 0a3ucy Tpéx BEKTOPOB, HE
JIEJKAIHUX B OJTHOM
IJIOCKOCTH

92 CkaysipHO€ MPOU3BEICHUE

93 Brruncnenue yria Mmexay
BEKTOpaMH B MPOCTPAHCTBE

94 [Ipocreitmme 3amauu ¢
BEKTOpaMH

95 [Ipocreitmme 3amauu ¢
BEKTOpaMH

96 [Ipocreiimue 3anaun ¢
BEKTOpaMH

97 [Ipocreiimue 3anaun ¢
BEKTOpaMH

08 O6006menue u
cUCTeMaTH3aIls 3HAaHUH

99 O60061enue u




CUCTEMAaTU3alus 3HaAaHUHI

Hrtorosast KOHTpOJIbHASA

100 1
pabota
101 HroroBas KOHTpOJIbHASA 1
pabota
102 O60061enHue n ) 1
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102

[10 ITTPOI'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus!

DJIeKTPOHHbIE
uupposeie
oOpa3oBaTtejibHbIE

pecypchbl

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B
MIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX1y BEKTOpaMU B
npocrpanctae"

[ToBTOpEHUE TEMBI
"YpaBHeHHE TPSIMOH,
MIPOXOIALIe uepes J1Be
TOYKH"

ypaBHeHI/IC IIJIOCKOCTH,
HOpMaJib, YpaBHCHUC
IINIOCKOCTH B OTPE3Kax

VYpaBHEHHE MIJIOCKOCTH,
HOpMaJlb, ypaBHEHHE




IIJIOCKOCTH B OTPEC3Kax

Bekropnoe
IIPOU3BEICHUE

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
IPOrpaMMHUPOBAHUE

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
MIPOrpaMMHPOBAHNE

10

AHanuTHYeCKHE METOIbI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

AHaIUTHYECKNE METOIEI
pacdéTa yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna pacCTOSHUS OT
TOYKH JI0 TIOCKOCTH B
KOOpJIUHaTax

13

Haxoxnenue paccTostHuit
OT TOYKH /IO TUIOCKOCTH B
KyOe

14

Haxoxnenue paccrostauit
OT TOYKH JI0 INIOCKOCTH B
MPaBUJILHOM ITUPAMUJIE




15

Kontponsnas pabora
" AHanmuTHYECKas
reoMerpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

17

Ceuenusa
MHOTOTPaHHUKOB: METO]T
CJIENOB

18

Ceuenns
MHOTOTPaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHHs MPSIMBIX U
IUIOCKOCTEH

19

[TapannenpHble NPSIMBIE U
IJIOCKOCTH:
napajuieNibHble CEYCHHS

20

[TapannenpHble NPSIMBbIE U
IJIOCKOCTH: Pacu€T
OTHOLIEHUH

21

HapaJ'IJ'ICJ'ILHLIC IPpsAMBIC U
IIOCKOCTH: YI'JIbI MCIKIY
CKpCIIUBAOIIUMHUCH
psAMBbIMHA

22

[leprienAuKyNsIpHBIE




IIPSIMBIE U TUIOCKOCTH:
CTaHAAPTHBIE NaPbI
NIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U IPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
TeOpeMa O Tpex
MEPIEHIUKYIIPax

24

[lepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JUIVH B
MHOTOTPaHHUKAX

25

[ToBTOpEeHME: IOMIAAN
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUTOINAICH,
cooOpakeHHS TI0100Us

26

[ToBTOpEHME: TUTOMIAM
MHOTOYT'OJIbHUKOB,
(bopMyIbI IS TIOIIAIEH,
cooOpakeHHs TI0100us

27

[ToBTOpEHHE: MIIOMIAAN
MHOTOYTOJILHUKOB,
(bopMyIBI TS TIIOIAIEH,
cooOpaxeHus moao0us




28

[Inomanu ceyenun
MHOTOT'PAaHHUKOB:
IIJIOIIAIU ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COO0paxeHus moa00us

29

[Inomanu ceyenui
MHOTOTPaHHUKOB:
IIJIOIAI TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpakeHUs TI0100MS

30

KounTtponsHas pabota
"[ToBTOpEeHUE:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O0BéM Tena. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

32

3amauun 00 yABOCHUH
Ky0a, 0 KBagparype Kyoa;
O TPHUCEKIIUH yTia

33

CrepeomMeTpuiecKue
3a7a4M, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napajuieNenuneaa

34

[Ipuknanueie 3ana4w,




CBSI3aHHEIE C
BBIYHCIICHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumne/ia

35

OO0BEM IpSAMO TPU3MBI

36

CrepeomMerpuueckue
3aJ1a4uM, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB
MPSAMOM TPU3MBI

37

[Tpuknagnsie 3a1ayu,
CBSI3aHHBIE C 00BLEMOM
MPSAMOM IPU3MBI

38

Brruucienue 006MOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
uHaTerpaia. O0bpEmM
HAaKJIOHHOH TIPU3MBI

39

Brruucienue 006MOB
TeJ C TOMOIIIBLIO
OIPEICIIEHHOTO
unTerpana. OopéM
MUPAMUIBI

40

dopmyna o0bEMa
nupamupl. OTHOIICHHE
00BEMOB MHUpaMus ¢
o0IIMM yriom




41

dopmyrna o0bEMa
nupamuibl. OTHOLLIEHUE
00BEMOB MHPaAMUJ C
o0ImmM yriom

42

Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
TIPU3MBI

43

Crepeomerpuueckue
3aj1a4M, CBSI3AHHBIE C
o0BbEMamMu MHUpaMUIbI

44

[Tpuknagnsie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
HAKJIOHHOU MPU3MBI

45

[IpuknagHeie 3a1auu 1Mo
teme "OO0bEMEBI TEN",
CBsI3aHHBIE C 00BEMOM
MTAPAMU/IBI

46

[Ipumenenne 06bEMOB.
Brruncnenue paccTosiHus
710 TJIOCKOCTHU

47

KonTtponsHas padorta

"O06BEM MHOTOTpaHHUKA'

48

]_II/IJ'II/IHL[pI/I‘-ICCKaH
IOBCPXHOCTD,




oOpa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

HMunuuap. Hpsamon
KPYTOBOW LIUJIUHAP.
[Inomane MoBepxHOCTH
LHWIMHIpA

50

Konunueckas
MTOBEPXHOCTb,
o0pa3zyromnre KOHMIEeCKOM
noBepxHocTh. Konyc

51

Cedenue KoHyca
MJI0CKOCTBIO,
MapaieIbHOMN MIIOCKOCTH
OCHOBaHUS

52

VYceu€HHbIN KOHYC.
N300paxkeHue KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITmomans 00KOBOI
MMOBEPXHOCTH U TIOJTHOU
MOBEPXHOCTH KOHYCa

54

ITnomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTU KOHYCa

55

CrepeoMerpuueckue
3aJjauyl Ha




JI0Ka3aTesIbCTBO U
BBIYUCIICHUE,
IMOCTPOCHUEM CEUYEHUI
LUIHHIPA, KOHyca

56

Crepeomerpuueckue
3a/1a4y Ha
JI0Ka3aTesIbCTBO U
BBIYHUCJICHUE,
MMOCTPOCHUEM CEUYEHUI
IJIMHApPA, KOHYCca

57

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C IUIUHIPOM

58

[Ipuxknagnsie 3amayu,
CBSI3aHHBIE C IWJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
1rapa ¢ IioCKOCThIO.
Kacanwue mapa u cdepsr
IUTOCKOCThI0. By n
n300pakeHue mapa

61

[Tepeceuenue chepbl u
apa ¢ IIOCKOCTHIO.
Kacanwue mapa u chepbl
TUIOCKOCTBI0. Bu
n3o00pakeHue mapa

62

VYpaBHeHue chepsl.




[Tnomans chepst u e€
yacTeu

63

Cummerpus cdepsl u
mapa

64

Crepeomerpuieckue
3aJauu Ha
JI0Ka3aTeIbCTBO
BBIYHNCJICHUEC, CBSI3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

65

Crepeomerpuueckue
3aJlauM Ha
J0Ka3aTeNbCTBO U
BBIYHCIICHUE, CBSI3aHHbBIE
co cdepoii U mapom,
MIOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepoi u
mapom

67

IToBTOpEHME:
OKPYXHOCTb Ha
ITIOCKOCTH, BBIYUCIIEHUS
B OKPY>XHOCTH,
CTaHJIapTHBIE TIO100Us




68

Pasnmuunslie KOMOMHAITUHA
TEJ BpaIleHUs U
MHOTOTPaHHUKOB

69

3anauu o teme "Tena u
MIOBEPXHOCTHU BpalieHus"

70

3anaun o teme "Tena u
MMOBEPXHOCTHU BpaleHus"

71

KonTtponsHas pabora
"Tena 1 TOBEPXHOCTH
BpaiieHus"

72

O06BEM TIUIMHApA.
Teopema 06 06bEMe
MPSIMOTO IIAJIHHJIPA

73

Brruncienue 00EMOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
uHTerpaia. O0bpEmM
KOHYcCa

74

[Tmomamu OOKOBOH U
IIOJIHOM IMOBEPXHOCTH
KOHYca

75

CrepeoMeTrpuueckue
3aJlauu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BbEMOB
HWINHPA, KOHYyCca

76

HpI/IKJ'Ia,[[HLIC 3aga4u 110




teMme "OO0bEMBI U

IIJIOIIAIU [TOBEPXHOCTEN

Ter"

77

OO6béM 1apa u 111apoBOro
cekropa. Teopema 00
00béme mapa. [lnomanp
cdepsl.
CrepeoMerpuueckue
3aJ1auM, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapoBOTO
CEeKTOpa

78

[IpuknagHeie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
mapa ¥ IioIiaabio
chepsl. COOTHOICHHS
MEXTy TIOIIAIIMH
MOBEPXHOCTEUN U
00BpEMaMHU ITIOJOOHBIX TEN

79

ITonoOHsIE TENA B
MIPOCTPaAHCTBE.
N3menenne o0bEéMa npu
MOJI00UH.
CrepeomMerpuueckue
3a/1auu, CBSA3aHHBIE C




BBEIUMCIIEHUEM 00BEMOB
TeJl U IUIoIaiel
IIOBEPXHOCTEH

80

KonTponbHas pabora
"[1nommaan mMOBEpXHOCTH
1 00BEMBI KPYTJIbIX TET"

81

JIBM>KEHUS MPOCTPaHCTBA.
OtobOpaxeHusl.
JIBH)KEHHUS U PaBEHCTBO
¢uryp. O6mue cBoicTBa
JNBIDKECHUN

82

Bune! nBmkeHnii:
MapasieabHbIN EPEHOC,
LEHTpaJbHasl CUMMETpPHS,
3epKajbHasi CHMMETpHS,
MOBOPOT BOKPYT IIPSIMOM

83

[IpeobpazoBanus
nonoous. [Ipsmas u
cdepa Diinepa

84

FGOMCTpI/I‘ICCKI/Ie 3aJa4u
Ha IPUMCHCHHC
JABUIKCHUA

85

KonTtponsHas pabora
"BexTopsl B
npocrpaHcTae”

86

Oo6o01aromiee




noBropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUs
3HAHMI:
"[TapanensHOCTD
MPSAMBIX U INTIOCKOCTEHN B
npocrpaHcTee”

87

Ob6o6maromiee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATH3aLUS
3HaHuil: "BekTopsl B
npocrpanctae"

88

Ob6o6maromiee
noBTopenue 11 nmoustui
U METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMaTH3aIUs
3HaHuil: "BekTopsl B
npocrpanctae”

89

Oo6o01aromiee
noBTopenue 11 nousruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIUS




3Hanuii: "O0Bem
MHOTOTpaHHHUKa"

90

O6o06maromee
noBropenue 11 nonstuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHui: "O0beM
MHOTOTpaHHHUKa"

91

Ob6o6maromee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reomeTpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
sgagui: "[lmonaan
MMOBEPXHOCTU U 00BEMBI
KpyIJibIxX Ten"

92

O6o06maromiee
noBTopenue 11 nonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUS
sgaguii: "[lnomaan
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX TEN"

93

HToroBast KOHTpOJIbHAS
pabota




94

Hrtorosast KOHTpoJIbHAsA
pabora

95

[ToBTOpEenue, 06061IEHNE
U CUCTEMaTu3anuAa
3HaHUHI

96

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

98

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hctopust pa3BuTHA




CTEPEOMETPUHU KAK HAYKU
U €€ poib B Pa3BUTUH
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTUI

100

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ posib B Pa3BUTUH
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHI

102

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET






