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IMOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o mpenmery reomerpusi (yriryOJ€HHBbIM YpOBEHb) Ha YpPOBHE
cpeaHero obmiero oOpa3oBaHus pa3paboTaHa HA OCHOBE TpeOOBaHMHM K
pe3ysibTaTaM OCBOEHHMSI OCHOBHOM 00pPa30BaTENbHOM MPOrpaMMbl CPEIHETO
obmero obpazoBanus, npencraieHHbix B PI'OC COO, a Takxke ¢enepaabHOM
paboyeil mporpaMmbl BOCIIUTAHUS; MOJIOKEHUS O pabodyuX MporpamMmmax y4eOHbIX
MPEIMETOB, YICOHBIX KYpCOB (B TOM YHCJIC BHEYPOUHOM JEATEIHHOCTH), YICOHBIX
Moxayieit B coorBercTBum ¢ TpeboBanusimu GI'OC u ®OII nawansHOTrO 00IIETO,
OCHOBHOTO 00111er0 U cpeaHero ooduiero oopazoBanus (Ilpukaz MOY CIII Ne6 ot
30.08.2024 Ne200)

['eomerpust siBisieTcsi OAHUM M3 0a30BbIX KYpCOB Ha YpPOBHE CpPEIHErO
oO01ero 00pa3oBaHusl, Tak Kak 00eCriedYuBaeT BOZBMOXHOCTh M3YyUCHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH W TMPEAMETOB TYMAaHHTAPHOTO IIMKJIA.
[Tockosmbky  JIOTMYECKOE  MBbIILIEHWE,  (QopMHUpyeMoe  MpU  U3YYEHUU
OOyJarOMIMMUCS TTOHATUHHBIX OCHOB T€OMETPHH, MPH JI0KA3aTEILCTBE TEOPEM H
MOCTPOCHUM LIETIOYKH JIOTUUECKUX YTBEPKIACHUU TPHU PEIICHUU T'€OMETPUUYECKUX
3aa4, yYMEHHME BBIJIBUTaThb M OINPOBEpraTh THIOTE3bl HEMOCPEACTBEHHO
UCIIONB3YIOTCSl MPU PENICHUU 3a/1ad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YAaCTHOCTHU
bu3nYecKux 3a1ad.

[lenp ocBOeHMS mporpamMMbl yaeOHOTO Kypca «['eomerpus» Ha yriayOnéHHOM
YpOBHE — pa3BUTHE WHJMBHUIYAJIbHBIX CIIOCOOHOCTEH OOy4aromuxcs MpH
W3y4EeHUU T€OMETPHUH, KaK COCTABJISIONIEH MpeaMeTHONU obnactu «MaremaTuka u
nHpOpMATHKa»  dYepe3  OOCECICUCHHE  BO3MOXXHOCTH  NPHOOPETEHUS |
UCIIONIb30BaHUs Oojiee TIIYOOKMX TEeOMETPUYECKUX 3HaHUM U JIeUCTBUIA,
CHEeM(PUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ui YCIEIIHOTO MPO(hecCHOHATBLHOTO
o0pa30oBaHusl, CBA3aHHOTO C UCMOJIb30BAHUEM MATEMaTHKU.

[IpuoputeTHBIMM 3aJlauaMu Kypca TEOMETPUM Ha YriayOJIEHHOM YpOBHE,
PaCIIUPSIOMUMY ¥ YCHITHBAIOIUMH Kypc 6a30BOTO YPOBHSI, SIBIISTFOTCS:

paciiMpeHue MpeACcTaBiIeHUs] 0 T€OMETPUM KaK 4acTHU MUPOBON KyJIbTYphl U
(dbopMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U TEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIMX MATEeMaTUYECKUX MOJIESAX, MO3BOJSIONIMX ONUCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPYXKAIOIIEro MUpa, 3HAHUE MOHATHIHOTO anmapara 1o pas3aeny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopMupoBaHuEe  YMEHHUS ~ BIQJACTh  OCHOBHBIMU  MOHSTUSAMU O
IPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMynT W yMEHHE WX TPUMEHSITh, YMEHHUS JIOKa3bIBaThb TEOPEMBbI M HAXOIUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHHUs 3314,



(dopMupoBaHUE YMEHUS paclo3HaBaTh HAa YEPTEKaxX, MOJEISAX U B pEaIbHOM
MUpPE MHOTOIPaHHHMKM M Tejla BpPAILECHUs, KOHCTPYMPOBATh TI'€OMETPUUYECKUE
MOJENH;

(dopMupoBaHUE MMOHUMAHUS BO3MOXHOCTH AKCMOMAaTHYECKOI'O0 IMOCTPOCHUS
MaTeMaTUYeCcKuX Teopui, (pOopMUpOBaHHE MOHMMAaHHUS POJIM AKCHOMATHUKHU MpPH
IIPOBEACHUU PACCYXKICHUM;

dbopMupoBaHuE YMEHHUS BIAJIETh METOAAMM JOKA3aTeIbCTB U aJrOPUTMOB
pElIeHHs, YMEHHSI WX MPUMEHATh, MPOBOJUTH JOKA3aTENIbHbIE PACCYKIEHUS B
XOJI€ pPELIEHUs CTEPEOMETPUYECKUX 33134 U 337a4 C PAKTUYECKUM COJIEPKAHHUEM,
(dopMUpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTH  JOKa3aTeIbCTB  IpHU
00OCHOBAaHUHU MaTEMaTHUUECKUX YTBEP)KJICHUI U POJIM aKCHOMATHKU B TPOBEIACHUU
JNEIYKTUBHBIX PACCYXICHUM;

pa3BUTHE U COBEPUICHCTBOBAHWE HWHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CHOCcOOHOCTEN O0YyJaromMXxcs, MO3HABaTEIbHON aKTUBHOCTH, MCCIIEAOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIILJIEHUS, UHTEPECA K U3yYEHUIO T€OMETPHH;

¢dopmupoBanue (YHKIIMOHATBHON TI'PAMOTHOCTH, PEIEBAHTHOW T€OMETPHH:
YMEHUSl PACIIO3HABATH IMPOSBICHUS TE€OMETPUUYECKUX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJIbHBIX JKU3HEHHBIX CUTYalHUSX U IPU U3YYEHHM JIPYTHX
Y4E€OHBIX MPEAMETOB, IMPOSIBICHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
MOJEIUPOBAHNS PEANIbHBIX CHUTYyallMid, HCCIENOBAHUS MOCTPOCHHBIX MOJEIIEH,
MHTEPHPETALUH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJZIEP/KATEIbHBIMU JIMHUSAMHU y4eOHOro Kypca «l'eomerpus» B
10-11 «xnaccax sBmstorcs: «lIpsMble W IJIOCKOCTM B IPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus», «BeKTOppl M KOOpAWMHATHI B
IPOCTPAHCTBEY, «J{BMKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
HNOHATHUSMMY», PEIIEBAHTHBIMU I'€OMETPUU Ha YIIyOJIEHHOM YpPOBHE OOY4YEeHMs B
10-11 xnaccax, OTHOCHTCSI KO BCEM COJEpPXATEJIbHBIM JMHUAM yueOHOIro Kypca, a
GopMUpOBaHUE  JIOTMYECKUX YMEHUWA  pacmpefensercas He TOJIbKO  TI0
COZIEpKATENIbHBIM JIMHUSAM, HO U 10 rogam odydenus. CoaepxaHnue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ylbTaTaM ocBoeHUs DenepalibHOM padoueit
OporpaMMbl, PacHpeleia€HHbBIM MO TojaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IIPUHLHUIINAIBHBIM BOIIPOCAM 00ydJaroIuecs
oOpallaJiuch ~ HEOAHOKPATHO. ODTO  MO3BOJSIET  OPraHu30BaTh  OBJAJICHHE
reOMETPUYECKUMH ITOHATHUAMH U HaBBIKAMU ITOCJIEOBATENIBHO U ITOCTYIATEIIBHO, C
COOJIO/IEHNEM TIPUHITUIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00ydaroluXxcs, pacupss U yriayosss
e€, 00pa3ysi MPOYHbIE MHO)KECTBEHHBIE CBS3H.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MTO3BOJISIET:



co3natb  ycnoBus i auddepeHnuanuu  o0ydeHHs, TMOCTPOCHUS
WHIUBUYaJbHBIX 00pPa30BATENbHBIX MPOrpaMM, OOECHEUYUTh YriayOJa&HHOe
M3YyYEHHE TEOMETPUH KaK COCTABIIIONIEH ydeOHOro mpeamera « MaTtemMaTikay;

MOJTOTOBUTh OOYYAIOIIUXCS K TPOJODKCHUIO HW3YYEHHS] MATEMaTHUKH C
yuéToM BbIOOpa Oymymied mnpodeccuu, obecreurBas MPEEMCTBEHHOCTh MEXITY
o01uM U poeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenne yueOHoro kypca «l'eomeTpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs B 10 kmacce — 102 gaca (3 waca B HeeIO).

COIEPKAHUE OBYUEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B NPOCTPAHCTBE

OcCHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHMYECKOM MOCTPOEHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMHOE pacrosoXeHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS,
NapaJuleIbHbIE M CKpEIMBaromecs mnpsMble. [Ipu3HaKM CKpenIMBarOIINXCs
npsAMbIX. [lapajienbHOCTh NPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapAILIIEIbHBIE
IpsIMBIE B POCTPAHCTBE, MAPATIEIIBHOCTD TPEX MPSAMBIX, HaPAJLIETILHOCTD MPAMOM
u 1ockoctu. [lapannenbHoe M UEHTPATbHOE MPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBa MapajlIeNbHOTO MpOeKTUpoBaHUs. M300paxeHue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEXKy IPAMBIMHU B IIpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBOMCTBA MapaJlIeIbHbIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTypbl HA IUIOCKOCTH: TETpajjap, Mapajlieienumnen,
IMOCTPOEHHUE CEYEHHM.

[lepneHIUKYIAPHOCTh NMPSMOW U IUIOCKOCTH: MEPIEHANKYISPHBIE TPSIMbIE B
IIPOCTPAHCTBE, MPAMBIE MAPAIJICIbHBIE W NEPHEHIUKYJSIPHBIE K IIIOCKOCTH,
NPU3HAK MEPNEHAUKYIIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpEMa O MPsAMOU
IIEPIEHANKYJIIPHON IIJIOCKOCTH. OproroHanbHOe IIPOEKTUPOBAHHUE.
[lepnieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSHUE
OT TpsIMOM 110  IUIOCKOCTH,  MpOEKIusi  (GUryppl  Ha  IUIOCKOCTb.
[lepneHIUKYIAPHOCTh  IUIOCKOCTEM: TpPU3HAK  MEPIEHAMKYIAPHOCTH  ABYX
IockocTen. Teopema o TpEX MEPHEHANKYIISIPaXx.

Yrisl B NPOCTPAHCTBE: Yroia MEXIY NPSAMOM M IUIOCKOCTBIO, ABYTPAaHHBIN
YroJjl, JUHEHWHBIA YroJl ABYTPAHHOIO yrija. TpEXTpaHHBIA U MHOIOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolicTBa TIUIOCKUX U
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHHYCOB JUIS
TPEXTPAHHOIO YIJIA.

MHororpasHuKH



Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: Nn-yrosbHas
npu3Ma, IpsMasi ¥ HaKJIOHHAsl TTPU3MBbI, OOKOBAsi M MOJIHAs TTOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpPSAMOYTOJbHBIM  HapajuieieNUIle] W €ro  CBOMWCTBA.
Kparuaiimine myTu Ha TOBEpXHOCTHM MHOrOrpaHHuka. Teopema OJunepa.
[IpoctpanctBenHas Tteopema Iludaropa. Ilupamupma: n-yronbHas nupamujaa,
npaBuibHas M yceu€HHas mnupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHel
IPaBWJIbHOM Nupamubl. [IpaBuiibHblE MHOTONpaHHUKM: NpPABUJIbHAS INpHU3Ma U
MpaBUJIbHAS THPAaMHUIA, NPABWIbHAS TPEYroiabHas NUpPaMUIa W TPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTasdp,
TOJIEKA’ AP U UKOCAdP.

Bbruncnenre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JAMArOHad, YIJIbL.
[nomaas OOKOBOW TOBEPXHOCTH M TOJHOW TMOBEPXHOCTU TMPSMON TPHU3MBI,
IIoNIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[nomans OOKOBOW TOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOW MHPaMUbI,
TeopeEMa O IJIOLIAN YCEYEHHON ITUPaMUbI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJIEMEHTBI CHUMMETPUHM  MPAaBHUIIBHBIX
MHOTOI'paHHUKOB. CUMMETpUsi B IPaBUJIBHOM MHOIOTPAaHHUKE: CHUMMETPHS
[apajuvlesienuIlela, CUMMETPUsT TPABUIIBHBIX I[PU3M, CHUMMETPUS MPABUIIBHOU
MIHUPAMU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApHBbIC, COHAIPABIICHHbIE U  IIPOTUBOIIOJIOKHO
HAIPaBIICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. J[EHMCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOKEHUS BEKTOPOB. CBOMCTBAa YMHOKEHHUSI BEKTOPA HA YHUCIIO.
IlonAaTe KOMIUTaHApHBIE BEKTOpHI. [IpM3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapannenenunena. TeopemMa O pasiloXKEHUUM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BeKTOpaM. IIpsMmoyronpHas  cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBA3b MEXKIYy KOOpAMHATaMHU BEKTOpa H
KOOpJIMHATAMU TOYEK. YTON MexAay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O
KYPCA «'EOMETPUSI» (YTJIYBJIEHHBINA YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATBI

1) rpaxkaanckoe BociMTaHue:
C(OPMHUPOBAHHOCTh IPAKIAHCKON MO3ULUN 00OYUaIOILIErocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O0  WIEHA  POCCHHCKOro  OOLIECTBA,  MPEACTABIECHUE O



MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHHI,
npoleayp TpakIAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMeHue
B3aMMOJICIICTBOBATh C COLMUAIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHM C HX
GYHKIIUAMY ¥ HA3HAYCHHUEM;

2) NIaTPHOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUMCKON TPaKJaHCKOW HICHTUIHOCTH, YBAXKEHUS K
IPOLIJIOMY U HACTOSIIEMY POCCHUHMCKON MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTUX JIOCTIDKCHHM B JAPYruX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMMKU,;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCHIICKOTO Hapoja, chOPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, STUUYECKOTO IMOBEJEHUSI, CBA3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHUW HayKh U JEATEIbHOCTHIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO OYAyIEro;

4) 3cTeTN4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHHE K MHUpPY, BKJIIOYas ASCTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7a4, PEUICHUM, pacCyKISHUM, BOCIPUMMYHNBOCTD
K MaTEMAaTHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

chOpMUPOBAHHOCTh yYMEHHSI TPUMEHSATH MAaTEMaTUYeCKHe 3HAHUS B
HMHTEpecax 3J0POBOro M 6€30MacHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTaHUE, COATTAHCUPOBAHHBIM PEXKHUM 3aHATUM U
OTJIbIXa, PeryisipHasi pu3nuecKas akTUBHOCTD), (PH3NYECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-030POBUTEIILHON AEATEIBHOCTHIO;

6) TpynoBoOe BocMTaHHE:

FOTOBHOCTh K TpPYAY, OCO3HAaHHWE IIEHHOCTU TPYIOIIO0OHs, HHTEpec K
paznuuHbIM  chepam  mpodeccHOHANILHOM — JIEATENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeil mnpodeccuu W peallu30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKOMYy  OOpa3OBaHUI0 U
caM0o00pa30BaHUIO Ha TMPOTSHKEHWU BCEH KU3HHM, TOTOBHOCTH K aAKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a7a4 MAaTEMaTUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JI0TMYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  AKOJIOTUYECKOW KYJIbTYpPbl, TOHMMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOU
Cpelibl, OCO3HAHME III00aJILHOTO XapaKTepa dKOJIOTHIECKUX MPOoOJIeM, OpUEHTAIIHS
HAa TPUMEHEHHE MaTEMaTHMYECKHMX 3HAHMH [JI1 peIIeHUs 3ajad B 00JIacTH
OKpYKalomel cpelibl, IIAHUPOBAHUE TIOCTYIIKOB W OILIEHKHM HX BO3MOXKHBIX
MOCJIEICTBUH JUIs1 OKPYXKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOr' 0 MO3HAHUSA:



C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM U  OOLIECTBEHHOM  MPAKTUKH, MOHMMAaHUE
MaTeMaTUYeCKOM HAayKHM Kak cQepbl YE€IOBEYECKOW NEATeNbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH Ul PAa3BUTHs LUBUJIM3ALMH, OBJIAJCHUE SA3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOM KakK CpPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYILECTBJIATH IIPOCKTHYIO M MCCJIEAOBATENBbCKYIO JEATEIbHOCTD
UHIUBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUS

ba3oBble joruueckue 1eMcTBUSA:

BBISIBIIATH U XAPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TMOHATHUM, OTHOIICHUN MEXIYy TMOHATUAMH, (OPMYIUPOBATH
omnpe/ieNIeHUs] TIOHITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIINY,
OCHOBaHWUsI /iJ1s1 0000IIEHNS M CPAaBHEHUSI, KPUTEPUU TTPOBOMMOTO aHAIIN3a,

BOCIIpUHUMATh,  (OpPMYJIMpPOBaTH W  IPEoOpa3oBBIBATh  CYKJICHHUS:
YTBEPIUTEIBHBIC ¥ OTPUIIATENLHBIC, €IMHUYHBIC, YaCTHBIE M O0IINE, YCIOBHBIC,

BBIABJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JIaHHBIX, HAOJIIOJICHUSIX U YTBEPKACHUSX, Mpejyiarath KpUTCPUU JJIs
BBISIBJICHUS 3aKOHOMEPHOCTEMN U MPOTUBOPEUHI;

JieJaTh BBIBOABI C HCIIOJb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHJIYKTUBHBIX YMO3AKIOYEHNH, YMO3AKIIOUEHUHN 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)K/ICHUS W BHIBOJIBI,

BBIOMpaTh CMOCOO perieHuss ydyeOHOM 3ajayu  (CpaBHUBATh HECKOJBKO
BapHMAHTOB  pEIICHUS, BHIOWpaTh HauOoliee TOAXOMAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTeibCcKkue AeCTBYUA:

WCIIOJIb30BATh BOMPOCHI KAaK HCCJIEAOBATEIBCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCHI,  (PUKCUpYIOIIME  TPOTUBOpPEYHUE,  MPoOsIEeMYy,
yCTaHABJIMBATh MCKOMOE W JIaHHOE, (OPMHUPOBATH THUIOTE3y, apryMEHTHUPOBATH
CBOIO MO3UIMIO0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CITAHWPOBAHHBINA 3KCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTU4ecKOro o0ObEKTa, SBJICHUS, MMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y OOBEKTaMHU, SIBJIICHUSIMHU, MPOIIECCAMMU;

CaMOCTOSITEILHO (POPMYJIUPOBATH OOOOIIEHHS W BBIBOJbLI MO pe3yJbTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIECHUI;



IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKXKe BBbIJBUTATH
IPEINOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmei:

BBISIBIIATH ACQUUMUTHI UH(POpPMALMK, JaHHBIX, HEOOXOAUMBIX JJi1 OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]auH;

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMAaTU3UpOBaTh M HMHTEPHIPETUPOBATH HMHPOPMALMIO pPA3IMYHBIX BUAOB U
dbopM npesicTaBICHUS;

CTPYKTYpPUpPOBaTh MHGOpPMAINIO, NPEACTABIATh €€ B Pa3IUyYHBIX (opMmax,
WJUTIOCTPUPOBATh TpaduyecKy;

OLIEHUBAaTh HaAEKHOCTD uHbopMaIH o CaMOCTOSITEJILHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHnKaTHBHbIE YHUBeEpPCAIbHbIE YUeOHbIE JIelicTBUs

OoOmenue:

BOCIIPUHUMATH U (POPMYIMPOBATH CYKJCHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHHUs, SICHO, TOYHO, I'PAMOTHO BbIpaXkaTh CBOIO TOUYKY 3PEHHUS B
YCTHBIX M TIHCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS IO XOAy pEIIeHHUs 3aJayH,
KOMMEHTHUPOBATH MOJTYYECHHbBIA PE3ybTaT;

B XOJIe¢ 0OCYXJeHHUsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOU TEMBbI,
mpoOeMbl, pemaeMoil 3aJaud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIIeHUs, COIOCTAaBISATh CBOM CYXKJICHHS C CYXJACHUSMH APYTUX YYaCTHUKOB
auasora, oOHapy)KHWBaTh Pa3jIM4Ue U CXOACTBO IMO3MIIUMN, B KOPPEKTHOH (opme
dbopMynHpoOBaTH Pa3HOTIACHS, CBOM BO3PAKCHUS,;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJa4uu, dKCIICPUMEHTA, UCCIIeI0BaHuUs,
MPOEKTa, CaMOCTOATETHLHO BHIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3a7ad
MPE3EHTAIMN U OCOOEHHOCTEH ayIuTOPHH.

PeryasiTuBHbIE YHUBeEpPcAIbHbIE y4eOHbIE e CTBUS

Camoopranmszanmsi:

COCTaBJIATH IJIaH, AITOPUTM PEILICHUS 3aJlau, BEIOUpaTh COCOO pelIeHus ¢
y4€TOM MMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTHPOBATH BApUAHTHI PEIICHHH ¢ YIETOM HOBOM WH(MOpMAITUH.

CaMOKOHTP 0J1b, IMOIUOHAJIbHBIN MHTEJJIEKT:

BJIAJCTh  HABBIKAMH  TIO3HABATEIbHOM  pedIeKCMH  KaK  OCO3HaHUs
COBEpIIAEMBIX JAEHUCTBUU U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJECTh
crioco0aMM CaMONPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3yjbTara perieHus
MaTeMaTUYECKOM 3a/1auu;

MPEABUACTh TPYAHOCTU, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELICHUU 33J]1auH,
BHOCHUTb KOPPEKTHUBHI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX,
HaliJICHHBIX OIMIUOOK, BBISIBICHHBIX TPYAHOCTEH;



OLIEHUBATh COOTBETCTBHE PE3yJIbTATa 1€ U YCIOBUSIM, OOBIACHATH PUUNHBI
JOCTHKEHUSI MJIM HEJOCTHXKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUThH OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OMBITY.

CoBmecTHasl 1eATEJIBHOCTD:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHON M WHAMBHAYaJIbHOU
pa®oThl Mpu peHieHuH Yy4eOHBIX 3ajady, MNpPUHUMATh LElIb COBMECTHOU
JeSITeIbHOCTH, TJIAHUPOBAaTh OPraHU3ALMI0 COBMECTHOM palOOThl, paclpenessTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC W Pe3ynbTaT paloThI,
00001aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBATh B I'PYMIOBBIX (QopMax paboThl (0O0CYkJeHHsS, OOMEH MHEHUH,
«MO3rOBbIE€ IUTYPMBbD» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOTBl M|
KOOpAMHUPOBAaTb CBOM JACUCTBUS C APYIMMHU YJ€HAMU KOMAaHJbl, OLICHHUBAThH
KayecTBO CBOErO BKJaJia B OOUIUH MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kinacca o0yvaromuics HayqYuTCs:

e CBOOOIHO ONEPUPOBATb OCHOBHBIMU TOHATHUAMH CTEPEOMETPUHU TpPHU
peleHuy 3a7a49 U IPOBEICHUN MAaTEMaTHUECKUX PaCCyKICHUM;

e TMPUMEHATH aKCHOMBI CTEPEOMETPUHM M CIEICTBUS W3 HUX IMpPHU PEIICHUU
reOMEeTPUYECKUX 3a7ay;

e KJacCU(PUIMPOBATh B3aHMMHOE PACIOJIOKEHUE TMPSMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO OMNEpUPOBaTH IMOHATUSMHU, CBS3aHHBIMH C VyIJIaMd B
IPOCTPAHCTBE: MEXAY MNPSIMBIMA B MPOCTPAHCTBE, MEXIY NPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO ONEPHUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

e CBOOOIHO pAacCMO3HAaBAaTh OCHOBHBIC BHUABI MHOTOTPAaHHHUKOB (TpHU3Ma,
nupamuia, IpsSMOYroJibHBIN Mapajuienenumnes, Kyo);

e KIacCU(QUIMPOBATH  MHOTOTPAaHHHMKH, BBIOMpas  OCHOBaHUA  JJif
KJIaccuuKaIuy;

e CBOOOIHO ONEpPUPOBATH TMOHATHSAMH, CBS3aHHBIMH C  CEUCHUEM
MHOT'OI'PaHHHUKOB TUIOCKOCTBIO;

e BBIIONHATH  NapajljieNbHOE, HEHTpaJlbHOE U OpPTOTOHAJILHOE
NPOCKTUPOBAaHUE (PUTYp HA TUIOCKOCTb, BBIMOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOHUTH CEYEHUS MHOTOTPAHHHKOB PA3IMYHBIMH METOJAMH, BBITIOJIHSITH
(BBIHOCHBIE) TJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHH3Y;



BBIUKCIIATh  IUIOMIAAXA  TMOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpU3MA,
nupamMuza), FCOMETPUIECKUX Tell ¢ TpUMEHEHUEM (HOpMYIT,

CBOOOJHO OMEPHPOBATH MOHATHSIMHU: CHMMETPHUS B MPOCTPAHCTBE, ICHT,
OCb W TUIOCKOCTh CHMMETPUHU, IIEHTP, OChb U TMJOCKOCTh CHUMMETPHH
durype:;

CBOOOJIHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHSATH JIEHCTBUS HAJl BEKTOPAMU;

pemiath 3aJa4yd Ha JIOKa3aTebCTBO MATEMAaTHYECKUX OTHOIICHUNM U
HaXOXJICHUE TEOMETPHUYCCKUX BEIMYHMH, MPUMCHSS W3BECTHBIE METOJIBI
MPHU PEIICHUH MaTEMaTUYECKUX 3a71a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS
CJIO)KHOCTH;

NPUMEHATh TPOCTEHINME MPOTPAaMMHBIE CpPEJACTBA W AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUHN CTEPEOMETPUUECKHUX 3a/1a4;
W3BJIEKAaTh, NPEOOpPA30BBIBATH W HMHTEPIPETHPOBATH HWH(POPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, NPENCTAaBICHHYIO Ha
YyepTexax U PUCYHKax;

NPUMEHATH TONyYCeHHbIE 3HAHUS Ha TMpaKTHKE: CpaBHUBaTh U
aHAIM3UPOBATh peajbHBIC CUTYAIlMU, NMPUMEHATh M3yYCHHBIC TOHSTHS B
mpolecce  IMOMCKa  PEIICHHWS  MaTeMaTH4YecKu  c(popMyaupoBaHHOMN
poOJIeMbl, MOJIETMPOBATh PEATbHBIC CUTYAIlMH Ha S3bIKE TE€OMETPUH,
UCCIIEZIOBATh TIOCTPOSHHBIC MOJIEIH C HMCIOJIh30BAHHEM T'€OMETPHUECKUX
MOHATUNW M TEOpeM, ammapaTa anreOphl, perarh MpaKTHYeCKUe 3aauu,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPHUIECKUX BEJINUNH;

UMETh TPEJCTaBlIeHUs 00 OCHOBHBIX JTamax pa3BUTHS TC€OMETPUU Kak
COCTaBHOM 4acTH ()yHIaMEHTA Pa3BUTHUS TEXHOJIOTHA.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
Ne ni/m HaunMeHoBaHue pa3ies10B U TeM NPOrPamMMbl KoinuecrBo
4acoB

1 BBenenue B cTepeoMeTpHio 23
2 B3anMHoe pacnosnoxeHne NpsMbIX B IPOCTPAHCTBE
3 [TapaniaenbHOCTh IPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE
4 [leprieHIUKYASAPHOCTD MPSAMBIX U IIJIOCKOCTEW B MIPOCTPAHCTBE 25
5 VYriibl M paccTosiHUSA 16
6 MHororpasHHuKI 7
7 BekTopsl B ipocTpaHcTBE 12
8 [ToBTOpEHue, 0600IICHNE U CHCTEeMAaTH3AIUs 3HAHUI 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne ni/nt

Tema ypoka

KoanuectBo
4acoB

OcHOBHBIC TTpaBHJIa U300PKEHUS HA PUCYHKE TIIIOCKOCTH,
napajieJbHBIX TPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TousTHS cTEpeoMeTpuu: TOUKa, IpsAMas, MI0CKOCTb,
npocTpaHcTBO. OCHOBHBIE ITPaBUJIa U300paKEHUSI HA PUCYHKE
IJIOCKOCTH, AapaJUIeIbHBIX MPAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[TonsaTus: nepecekaromuyecs MIOCKOCTH, TEpECEKAIOIIUECs psMast
U TUIOCKOCTD; ITOJIYIIPOCTPAHCTBO

IlonsTus: MNEPeCCKAOIUECCA INIOCKOCTH, IEPCCCKAIOIIMECCA ITPpAMai
" JIOCKOCTB, IMOJYIIPOCTPAHCTBO

MHororpasnHHuKH, H300paXkeHre TPOCTENIINX TPOCTPaHCTBEHHBIX
¢buryp, HecymecTByIOIUX 00 BEKTOB

MHororpanHUKH, H300pakeHre TPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX 00HEKTOB

AKCHOMBI CTCPCOMCETPHHU U ICPBLIC CICACTBUA U3 HUX

AXCHOMBI CTCPCOMCTPUHU U ITICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE CIEACTBUA U3 HUX. CIOCOOBI
3aJlaHus IPSAMBIX U INIOCKOCTEN B IpocTpaHcTBe. O003HaueHUs
MPSIMBIX U IIJIOCKOCTEN

10

N3006paxeHne cedeHnit mUpaMuibl, Kyda U mMpu3Mbl, KOTOpbIE
IpoXomsT yepe3 ux péopa. MzobpaxeHnne nepeceyeHus
NOJIYYEHHBIX IJIOCKOCTEN. PackpallimBaHue MOCTPOCHHBIX CeUEeHUM
pa3HbIMU [IBETaMU

11

N3o006paxeHne cedeHni mTUpaMubl, Kyda U IpU3Mbl, KOTOPbIE
IpOXOIsT yepe3 ux péopa. MzobpaxeHne nepecedyeHus
MOJYYEHHBIX MII0CKOCTel. PackpamBaHue MOCTPOCHHBIX CEYEHHH
pa3HBIMU [[BETAMU

12

N300paxenne cedeHnit nTupaMuipl, Kyoa u Ipu3Mbl, KOTOpbIE
MPOXOAT uepe3 ux péopa. M3o0paxenue nepecedeHust
ITOJIY4E€HHBIX IJIOCKOCTEN. PackpalmBanye MOCTPOCHHBIX CEUECHUM
pa3HBIMU [IBETAaMU

13

N3ob6paxenne cedeHnit TUpaMubl, Kyda U MpU3Mbl, KOTOpbIE
IpoXonsT yepe3 ux péopa. MzobpaxeHne nepecedeHus
NOJYYEHHBIX MII0CKOCTel. PackpamBaHue MOCTPOSHHBIX CEYEHHIH
pa3HBIMHU [[BETAMU

14

Merton ciief0B A IOCTPOEHUS CEYeHUH

15

Merton cienoB aJist mocTpoeHus ceueHuii. CBoiicTBa nepecedeHuit
MPSIMBIX U TIJIOCKOCTEN




16

Merton cnenoB s nocTpoeHus ceueHuil. CBOMCTBA NepecedeHui
MPSIMBIX U MIJIOCKOCTEN

17

[Toctpoenue ceuenuit B nupamuie, Kyoe mo TpémM ToUKaMm Ha
pe€bpax. Co3naHue BEIHOCHBIX YEPTEXKEH U 3aITUCh 1IaroB
IIOCTPOEHUS

18

[MocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM TouKam Ha
péopax. Co3naHre BHIHOCHBIX YEPTEXKEH 1 3aliCh [1aroB
MMOCTPOEHUS

19

[TocTpoenue ceuenuii B mupammuie, Kyoe mo TpéM Toukam Ha
pE€bpax. Co3nanue BEIHOCHBIX YEPTEXKEH M 3aITUCh 1IarOB
MOCTPOCHUS

20

[TocTpoenue ceduenuil B nupamuae, Kyoe o TpéM ToYKaM Ha
pé€opax. Co3nanue BHIHOCHBIX YEPTEXKEH U 3aMUCh II1aroB
IIOCTPOEHUS

21

[ToBTOpenue mianuMerpun: Teopema o MporopLUUOHAIBHBIX
orpe3kax. [Togobue TpeyroabHUKOB

22

[ToBropenue nnanumerpun: Teopema Menenas. Pacuerst B
CEYCHHUSIX Ha BEBIHOCHBIX uyeprexax. Mcropus pa3sButus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTtponbsnas pabora "Akcuomsl ctepeomerpun. Ceuenus"”

24

Bzaumuoe PacCnoJIOKCHUEC TPAMBIX B IIPOCTPAHCTBE.
CerI_HI/IBaIOH_[I/IeCH IIpsAMBIC. HpI/ISHaKI/I CKPCIIMBAOIIUXCs
IIPpAMBIX. HapaHHCHBHHe IMpsAMBIC B ITPOCTPAHCTBE

25

Teopema 0 CyIIECTBOBAHUU U €IMHCTBEHHOCTH NPSIMON
NapajuleIbHON TaHHOH MPSIMOM, TPOXOMSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKaIleH Ha TaHHOU npsamoi. Jlemma o
MIEPECEUYECHNUH NTapaJUICIIbHBIX MPSMBIX INIOCKOCTBIO

26

[TapannensHOCTH Tpex NpsAMbIX. Teopema o TpEX mapaiesbHbIX
npsMbIX. Teopema 0 CKpenBaOIXCs TPSIMBIX

27

[TapannensHoe mpoexkTrpoBanue. OCHOBHbIE CBOMCTBA
NapajuIeaIbHOr 0 MpoeKTHpoBaHusl. M300pakeHne pa3HbIX GUIyp B
NapajuieIbHON IPOEKIHUH

28

LenTpanpHas mpoeKius. Yroi ¢ COHanpaBIeHHBIMU CTOPOHAMHU.
Yroa Mexay npsSMbIMH

29

3a;[aq1/1 Ha J0Ka3aTcJIbCTBO U NCCIICIOBAHUC, CBA3AaHHBIC C
PACITOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBEC

30

[TonsTHSA: NapaIEIbHOCTh NPAMON U IIJIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napauienbHOCTH IPSAMON U IIIOCKOCTH. CBOMCTBA
NapauIeIbHOCTU NPAMOH U IIJIOCKOCTH

31

I'eomeTpuyeckue 3a1a4u Ha BBIYMCIEHUE U JJOKA3aTENIbCTBO,
CBSI3aHHBIE C TAPAJUIETLHOCTHIO MPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue cedeHus:, MPOXOAIIETO YEPE3 TaHHYIO MPIMYIO Ha




YepTeke U NapajuieabHOro Ipyrou npsimon. Pacdér oTHomeHni

[TapannensHas npoeKuus, IPUMEHEHUE JIs1 TOCTPOCHUS CEYEHUI

33 KyOa u mapasuienenurnena. CBOWCTBa mapauiesienumeia i TPU3MbI

34 [TapannensHble MIOCKOCTH. [Ipu3HaKu MapaienbHOCTH ABYX
IIJIOCKOCTEN
Teopema 0 mapanienbHOCTH U €AMHCTBEHHOCTH IJIOCKOCTH,

35 MPOXOJISIIEH Yepe3 TOUKY, He MPUHAIICKAIITYIO TaHHON
IJIOCKOCTH U CIIEACTBUSA U3 HEE
CBoiicTBa mapayieabHbIX INIOCKOCTEH: 0 MapaieIbHOCTH MPSIMBIX

36 IIEpPECEUECHHUS NIPU N1EPECEUEHUN JIBYX MTapalIENIbHbIX IIIOCKOCTEN
TpeTben
CBoiicTBa mapanienbHbIX II0CKOCTEH: 00 OTpe3Kax MnapaienabHbIX

37 MPSIMBIX, 3aKJIIOYEHHBIX MEXKY MapayIeIbHBIMU MJIOCKOCTSAMU; O
MepeceYeHU! NPSIMON ¢ IBYMs apauleIbHbIMU MJIOCKOCTAMU

38 IToBTOopenue: Teopema IIudaropa Ha miockocTu

39 [ToBTOpEHUE: TPUTOHOMETPHUS MPAMOYTOIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 IPSIMOYTOJIHOTO Napajuielenunena

41 Boruncnenue JJIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM
napauiesyenumnesne

42 [TepnenAMKyJISIPHOCTD IPAMON U IITOCKOCTH. [Ipr3Hak
MEPIEHINKYJIIPHOCTH PAMOM U IJIOCKOCTH

43 [TepnenauKyISpHOCTS IPAMON U IIIOCKOCTH. [Ipr3Hak
NEPIEHINKYJIIPHOCTU PIMOM U IIJIOCKOCTH
Teopema o cymiecTBOBaHUU U €MHCTBEHHOCTH MPSIMOH,

44 NpoXoAsIel yepe3 TOUKY MPOCTPAHCTBA U MEPHEHIUKYIISAPHOM K
IUIOCKOCTH

45 [TnockocTH ¥ NepHeHINKYISPHBIE UM MPSMbIE B MHOT OT PAaHHUKAX

46 [TnockocTy ¥ NepHeHINKYJIIpHbIC UM NPSIMble B MHOT OTPaHHUKaX

47 [lepnenaukynsp u HakioHHas. [locTpoeHne nepnenauKyispa u3
TOYKH Ha TIPAMYIO

48 Ilepnenaukynsp u HakiIoHHas. [locTpoeHue nepneHaAnKymspa us3
TOYKH Ha MPAMYIO

49 Teopema o Tpéx nepnenauKyIApax (mpsamas u oOpaTHast)

50 Teopema o Tpéx meprieHauKyIsApax (Ipsamast 1 oopaTHast)

51 VYroa Mexay CKpeluBaloIUMUCS MPIMbIMU

59 ITouck neprneHIuKyJIpHbIX MPSIMBIX C TOMOILBIO
HEePIEeHIUKYJIISIPHBIX ITJIOCKOCTEN

53 OproroHaibHOE NPOEKTUPOBAHHE

54 ITocTpoeHune ceueHuit Ky0a, MpU3MBbl, IPABUIBHON MUPaAMHJIBI C
HIOMOIIbIO OPTOTOHAIBHOM MPOEKLIUU

55 [Toctpoenue ceduenuit Ky0a, mpu3Mbl, IPaBUIBLHON MUPAMUIBI C

ITOMOIIIBIO OpTOFOHaHBHOfI MMpOCKINHN




CuMMeTpus B IPOCTPAHCTBE OTHOCUTENIBHO MJIOCKOCTH.

> [InockocT cuMMeETpUl B MHOIOTpaHHUKAX

57 [Ipu3Hak neprneHIuKyJISpHOCTH NPSAMON U INIOCKOCTH KaK
CIIENCTBHE CHUMMETPUHN

58 [IpaBuibHBIE MHOTOIrpaHHUKU. Pacu€T paccTOSHUN OT TOYKH 10
IIJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér pacCTOsIHMI OT TOYKH 10
IIJIOCKOCTH

60 Cr1oco0b!I Oy CTUTH NEPIEHIUKYIISPbL: CHMMETPHSI, CIBUT TOUKHU
10 IapajuleIbHON MPSIM O

61 CrBur 1o HenapasuleaIbHON NPSIMON, U3MEHEHNE PACCTOSHUN

62 KontponbHas pabora "B3anMHoe pacnonokeHne NpsMbIX U
IIJIOCKOCTEN B MpOCTpaHcTBe"
[loBTOpEHNKE: Yyroa Mexay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHUS B IPOU3BOJILHOM TPEYTIOJIbHUKE, TEOpEMaA
KOCHHYCOB

64 [ToBTOpEHHKE: YrOJ MEXAY CKPEIIMBAIOIIUMHUCS IIPIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTrpudeckre METONBI BBIYUCIICHUS yIila MEXAY IPIMBIMU B
MHOT'OI'PaHHHUKaX

66 JIByrpanHsblil yron. CBONCTBO JIMHEHHBIX YTJIOB IBYTPAaHHOIO yria

67 [lepnenaukynspHsle m1ockocTd. CBoHCTBA B3aUMHO
MEPIIEHAUKYJIIPHBIX IIJIOCKOCTEN
[Ipu3Hak neprneHuKyJIIpHOCTH INIOCKOCTEH; TeoOpeMa O IPsIMOM

68 NIEpeCceUYeHNUs JBYX IUNIOCKOCTEN NMEPIEHIUKYIAPHBIX TPEThEN
IUIOCKOCTHU

69 [IpsimoyronbHbI Napanienenunesn; Kyo; n3MepeHus, cBoiicTBa
MPSIMOYT OJIBHOT'O Mapajuleenunena

70 TeopeMa o0 quaroHaay NpsIMOYTOJIBHOIO Mapajule]enunena u
CIIEZICTBUE U3 HEE

71 Crepeomerpuyeckue U NpUKIaHbIE 3a/1a4H, CBA3aHHBIE CO
B3aMMHBIM PACIIOI0KEHUEM IIPSAMBIX U IIJIOCKOCTH

79 IToBTOpEHHKE: CKpEMBAIOIIKEC IPSIMbIE, TapaslleIbHbIE
IUIOCKOCTU B CTaHAAPTHBIX MHOTOTPAaHHUKAX
[Tapa napanienbHbIX INIOCKOCTEN Ha CKPELIMBAIOIINXCS IPSIMBIX,

73 pPacCTOSIHUE MEXKY CKPELIMBAIOIIMMUCS MPSIMBIMU B ITPOCTBIX
CUTYaLUsIX

74 PaccTosiHuE OT TOUKH 70 NIIOCKOCTH, PACCTOSHUE OT IPSIMOM 10
IJIOCKOCTU

75 Bbruncnenne pacCTOSHUN MEXIY CKPEUIMBAIOIIMMHUCS MPSMBIMHU C
IIOMOILIBIO NTEPIEHIUKYIISPHOM IJIOCKOCTU

76 TpéxrpaHHBIN yroJ, HEPaBEHCTBA ISl TPEXIPAHHBIX YIJIOB.




Teopema [udaropa, TeopemMbl KOCHHYCOB U CUHYCOB JJISI
TPEXTPAHHOIO yrja

DneMeHTHI ceprudecKor TEOMETPUN: TEOIE3NUYECKIEe TMHUHN Ha

" 3emute L
78 KontponsHas padota "VYrisl U paccTostHUS" 1
79 Cucrematusanus 3HaHUN "MHOTOrpaHHMK U €r0 JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [IpaBuiibHas mupaMuia 1
81 [Ipuzma. I1psimast n HaknoHHas npu3Msl. [IpaBunbsHas npuszmMa 1
82 [Ipsimoii mapajuienenunen, NpsAMOyroJbHbIN Napaiesienunesn, Kyo 1
83 Beinykisie MHOrOorpanHuku. Teopema Diinepa 1
84 Brinmykinsie MHOrOrpanHuku. Teopema Ditnepa. [IpaBuibHbie 1 1
MOTyTIPaBUIIbHBIE MHOT OTPaHHUKH
85 KonTponwsnas pabora "MHororpaHHuku" 1
86 [TonsiTe BekTOpa Ha MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 Pa3nocth BekTOpOB 1
89 [IpaBumno mapamienenumnena 1
90 YMHOXKEHHE BEKTOPa Ha YUCIIO 1
01 Paznoxenue BekTopa mo 6a3ucy Tpéx BEKTOPOB, HE JISKAITUX B 1
OJTHOM TIJIOCKOCTH
92 CkansipHO€ IIpOu3BeIeHUE 1
93 Brruncnenue yria Mexay BEKTOpaMH B IPOCTPAHCTBE 1
94 IIpocreiimme 3a1auu ¢ BEKTOpaMHu 1
95 [Ipocreiimme 3aaun ¢ BEKTOpaMHu 1
96 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu 1
98 O06o01IeHne u cucTeMaTu3anus 3HaHUH 1
99 O0001Ie e U cucTeMaTU3amys 3HaHui 1
100 HToroBast KOHTposIbHas paboTa 1
101 Hrorosast KOHTpOJIbHAS paboTa 1
102 O06o0meHne 1 cucTeMaTH3aIus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa v Hadajla MaTeMaTUIECKOTO aHaIN3a, TEOMETPHSI.
['eomerpus. Yriyonénnsiii yposens: 10 kinace: yueOnuk / A. I'. Mepznsk, /. A.
Homuposckuii,B. M. [onsikoB. — M.: Benrana-I'pad,2020.

Marematuka: anredpa 1 Hayajga MaTEMaTUYECKOTO aHalln3a, TeOMETPHUSL.
['eomerpus: qunakTudeckue matepuainl: 10 kimacc: mocoOue s ydamuxcst
oOmreo0pazoBarenbHbIX opranuzanuii / A.I'. Mep3nsk, B.b. ITononckuii, E.M.
Pabunosuy, M. C. fxup. — M.: Benrana-I'pad, 2019. — 176c.

METOINYECKHUE MATEPHUAJIBI J1JI YUUTEJIA

Maremaruka: anrebpa U Hayajia MaTEMaTHIECKOTO aHAINU3a, TEOMETPHSI.
I'eomerpus: 10 knacc: meroguyeckoe nocodue. /byiko E.B., Mep3nakA.T.,
HomuporckuitJI. A., IlonmonckuiiB.b.,u 1p.—M.:BenTana-I'pad,2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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