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IMNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi sBRsIETCS OOHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro
oO1iero o0Opa3oBaHusl, TaK Kak 00€CIeurnBaeT BOZMOXHOCTh U3YUYEHUs JUCLMILIAH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonbKy  JorMYeckoe  MbllUieHHe,  (GopMuUpyeMoe TpH  HU3yYEHUU
00YyYaIOIMMUCS TOHITUHHBIX OCHOB T'€OMETPHUHU, MPHU JOKA3aTEIHCTBE TEOPEM U
MOCTPOCHUU IIETIOYKHU JIOTUYECKUX YTBEPKJICHUM MPU PEIICHUH FeOMETPUUYECKHUX
3a/la4, YMEHHE BBIJIBUTaTh W ONpPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSl MIPU PENIEHUU 3a/1ad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
dbu3ndecKux 3aaad.

[lenb ocBOeHUs porpaMmMbl yueOHOTO Kypca «['eomeTpus» Ha yriyoJI€HHOM
YpOBHE — pa3BUTHE WHAUBUIYAIbHBIX CIIOCOOHOCTEH OOyYaromMXcs MOpH
M3YYEHHH T€OMETPHUH, KaK COCTABJISIONICH IpeaMeTHON oOmactn «MaTemaTtuka u
nHpopMaTtrkay  4epe3  oOecleYeHHE  BO3MOXXHOCTH  IPUOOpPETCHHS U
UCIIOJIb30BaHUsI OoJjiee TIyOOKMX T'E€OMETPUYECKUX 3HAHUM U JIeHCTBUI,
crielu(pUUHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCTIEIIHOTO NpOo(EecCuOHaTBLHOTO
00pa3oBaHusl, CBA3aHHOTO C UCMOJb30BAHUEM MAaTEMATHKHU.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TeOMETpUM Ha YriayOJIEHHOM YpOBHE,
PACHIUPSIIONIMMU U YCUITUBAIOIIMMH KypC 0a30BOTO YPOBHS, SBIISIOTCS:

paciMpeHue NpeiCcTaBiICHUsS O T€OMETPUU KaK 4aCTU MHPOBOU KYJIbTYpHI U
dbopMUpOBaHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUM C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEUIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJSAIONIMX OINHCHIBATh U U3Yy4aThb
pa3HbI€ SBJICHHS OKPYKAIOLIEr0 MUPa, 3HAHUE MOHITUHHOTO anmnapara Mo paszeny
«CrepeomeTpus» yueOHOro Kypca T€OMETPUH;

dbopMupoBaHUE€  YMEHHMS  BJIaJIcTh  OCHOBHBIMM  TIOHSATHUSIMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHME HUX TPUMEHSTh, YMEHHS JOKa3bIBaTh TECOPEMbI M HAXOIUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUE YMEHHUS PACIIO3HABATH HA YEPTEXKAX, MOJICTSAX U B PEAIbHOM
MHUpE MHOTOTPaHHUKH M Tejla BpalleHUs, KOHCTPYUPOBATh T€OMETPUUECKHUE
MOJIENH;

dbopMHpoBaHUE MOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHS
MaTeMaTHYECKUX TEOopuid, (OpMHUPOBaHUE MMOHMMAHUSA POJU AKCUOMATUKHU MpHU
IIPOBEJCHNUN PACCYXKIECHUN;

dbopMupoBaHUE YMEHHS BIaJeTh METOJIaMH JI0KA3aTeJIbCTB U aJrOPUTMOB
pelLIEHUs, YMEHUS UX MPUMEHSTh, MPOBOJAUTH I0KA3aTENIbHbIE PACCYKJICHHS B
XOJI€ PEILICHHS CTEPEOMETPUUECKHX 3a7a4 U 3a]1a4 C MIPAKTHUYECKUM COJIEPHKAHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  MpHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKIACHHUM U PO aKCHOMATUKU B TIPOBEJICHUN
JEAYKTUBHBIX PaCcCyKIECHUM;

pPa3BUTHE U COBEPIICHCTBOBAHHE HMHTEIJICKTYAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN 00y4YaronIuXxcsi, MO3HABATEIbHON aKTUBHOCTU, MCCIIEA0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, MHTEpPECa K U3YUCHUIO TECOMETPHUH;

dbopmupoBaHrue (PyHKITMOHATILHONW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSI PAclo3HaBaTh TMPOSBICHUS T'E€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYalUSAX W MPH U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICTIUPOBAHUSl PEAJTbHBIX CUTYallMi, HCCIIEIOBaHUS TOCTPOCHHBIX MOJECIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp>KAaTEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «['eomerpusi» B
10-11 xmaccax sBusworcs: «lIpsiMble HW  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanHuku», «Tema BpameHus», «BeKTOpel U  KOOpJUHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJICBAHTHBIMU T€OMETPUHM Ha YriayOJEHHOM YpPOBHE OOy4YeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUM  pacmpeaessieTcsi He  TOJIbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHusi. Copepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepalibHON paboueit
MpOrpaMMbl, pachpefe€HHbIM 10 ToJaM OOydYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMUITHAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamjayiich ~ HEOJHOKpPATHO. ITO  TO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATUSIMHU U HABBIKAMHU MOCJIEI0BATEILHO U TTOCTYATEIbHO, C
coOJTI0/IeHHeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIIYIO
CHUCTEMY I'€OMETPUUYECKUX MPEACTABICHUN O00yJaromuXcsl, pacIupsis U yriryOsis
e€, o0pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnoBus ansg  auddepeHnmanu  oOyd4eHHsS, OCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTpaMM, OOECHeUUuTh YIIIYOJIEHHOE
M3y4YeHHE T€OMETPUHU KaK COCTaBJISIONIEeH yueOHOTO nipeamera «MarteMaTukay;

MOATOTOBUTH OOYYalOImUXCS K MPOAOIKEHUIO H3YyUYCHHS MaTeMaTHUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTb MEXKTY
001uM 1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hegeno), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXAHME OBYUYEHUASA
10 KVIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IMPOCTPAHCTBE: IIEpECEKarolInecs,
IapajulesIbHble M CKpellMBaroluecss npsmeie. [Ipu3Haku CcKpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INTIOCKOCTEW B MMPOCTPAHCTBE: NapajlIeIbHbIC
IpSIMBIE B IPOCTPAHCTBE, NAPAJLIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MIPAMOU
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAHUE, H300pa)kKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajIeNbHOIO MNPOEKTUpOoBaHus. I3o00pakeHue
¢buryp B nmapayuiesbHON MPOEKUUHU. YTIbl C COHANPABIECHHBIMH CTOPOHAMH, yToOJl
MEXIy MPSAMBIMH B IIPOCTPAHCTBE. [lapayienbHOCTh NIIOCKOCTEN: NapalielibHbIE
IIJIOCKOCTH, CBOKCTBA napajuIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
OPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTHU: TeTpajrap, NapajuleNenunen,
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TJIOCKOCTH: NEPIIEHIUKYJISPHBIE MPSMBIE B
IPOCTPAHCTBE, NPSAMBIE MNapaJUICIbHBIE M TEPNEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHAE OT TOYKHU 0 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 110  IJIOCKOCTH,  MHpoeKuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW: TNPHU3HAK  MEPIECHIUKYJSIPHOCTH  JABYX
IIOCKOCTEN. TeopeMa o TpEX MepHeHINKYJIIsSIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY NMPAMON M IUIOCKOCTHIO, JIBYTPAHHBIN
YIOJI, JIMNHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOIPAaHHbBIC YTJIbI.
CBONCTBa IUJIOCKHX YIJIOB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKHUX U
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB JUJIA
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buabsl MHOrOrpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh NMPU3MBI.
[lapannenenunen, NpPsAMOYTOJbHBIA — MapaJUICNENuUIel W €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. [lupamupa: n-yrojgbHas nUpaMHiaa,
npaBuwibHas W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHEl
NPAaBWIBHOW mnupamubl. lIpaBUiIbHBIE MHOTOIpDAHHUKH: IpPAaBHJIbHAS IpU3Ma U



NpaBWJIbHAs MHUpPaMHA, MPAaBUJIbHAA TPEYroJibHAs MNUpaMHAAa W TPaBUIIbHBIN
TeTpa’dp, KyO. IlpencraBieHue o TPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOACKAdIP U UKOCADIP.

BoeluncieHre SJ€MEHTOB MHOTOIPaHHUKOB: péEOpa, AUAroHayu, VIJIbL.
[Tnomanes OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH NPSIMOM TPU3MBIL,
IJIOMIAh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSIMOM MPHU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTHM W TOBEPXHOCTH TMPABUJILHON MHUPAMUJIBI,
TeopeMa O IUIOIIAIN YCEUEHHOW MUPaMU/IbI.

CumMmeTpusi B TPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  TPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpHUSI B TMPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHUS
napajuiejenunea, CUMMETPUS IPABWIBHBIX IPU3M, CHMMETPHUS IPABUIBHOU
MAPAMHUIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE MW MPOTUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpPaMU: CIO0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[lonaTHe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pas3loKEHUH BEKTOpa IO TpPEM
HEKOMIUTAHAapHbIM  BekTopaM. lIpsiMoyrosibHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaumnatel Bektopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U
KOOpPAMHATAMH TOYEK. YTOJN MeEkXIy BekTopamu. CKalsipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenust

[loHaTHs: UMAMHAPUYECKAs MOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCT,
chepuyeckas TOBEPXHOCTh, OOpa3zyolue TOBEepXHOCTeH. Tena BpalieHus:
UJINHAP, KOHYC, yCeUYEHHBIM KOHYyC, cdepa, map. BzaummHoe pacmosioxxeHue
cheppl M IUJIOCKOCTH, KacaTelbHash IJIOCKOCTh K cdepe. M3o00paxxenue Tten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muiuHapa U konyca. CummeTpusi chepsl U
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NpSIMOYTOJILHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBbl, HWJIUHPA, MHUpaMuabl U KoHyca. OOBEM 11apa U 1apoBOro
CErMeHTa.

KoMOuHanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
IWIMHAP, ONHMCaHHas okojio IwinHiapa. llepeceuenue cdepsl U mapa ¢
mockocThio. Kacanue mapa u cdepnl MmIockocThio. [loHATHE MHOrOrpaHHUKa,



OMMCAaHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpalICHUS.

[Tnomanp MoBEpXHOCTU LMJIMHJIpA, KOHYycCa, IJIOMAAL Chepbl U e€ yacTeil.
[Tonobue B mpoctpaHcTBe. OTHOLIEHHWE OOBEMOB, IJIOWIAJEH MMOBEPXHOCTEN
nono0HeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTus. Pemienuwe 3amay Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPaHHUKOB U TEJI BPALEHUS: CEUCHUSI LIMJIMHIPA
(mapayyienbHO W MEPHEHAUKYISIPHO OCHU), CEYEHUs KOHyca (TmapajuiesibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUYEHHUS 1Iapa, METOJIbI MOCTPOEHUS
CEUYEHMIl: METOJ| CJEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepanum HaJx BEKTOpamMu. BekTopHoe
yMHOK€HHE BeKTOpoB. (CBolcTBa BEKTOPHOro ymHOXeHus. IIpsmoyronbHas
cucreMa KoOpAMHAT B NpocTpaHcTBe. KoopauHaTel BekTopa. Pa3noxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIH METOJ MpH pPEIIEHUH TeOMETPUUYECKHUX
3a/1ay.

JABHKEHUN B IPOCTPAHCTBE

JIBrkeHus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OO6mmue cBoiicTBa JBMOKCHUH. BuIbl JIBWXKCEHUN: TIapauIebHBIM IEPEHOC,
LEHTpAJIbHAsI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBHIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJBbBTATDBI

1) rpakaanckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMN 00YUaAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00IecTBa,  MPEJICTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUIA,
OpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYroe€), yMEHUue
B3aUMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoOTHYeCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUUCKOMN TpaKJaHCKOW HMJICHTHYHOCTH, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaT€MaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUMCKOro Hapoja, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEIIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEIICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOPMUPOBAHHOCTh YMEHHUSA NPUMEHATh MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 310pOBOTo U 0€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3JI0pOBOE INMHTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITHH U
OTZIbIXa, peryisipHas (pu3nyeckass aKTUBHOCTH), (PU3UUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO;

6) TpyaoBoe BocniMTaHueE:

TOTOBHOCTh K TpPYIy, OCO3HAHUE IICHHOCTH TPYAOJIOOUs, HMHTEpPEC K
pasnmuuHbiM  cepaMm  MPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOD
Oynymeil mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caM0oOOpa30BaHUIO HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTH  DKOJIOTUYECKOW  KYJIbTYphbl, TTOHUMAaHUE BIUSHUSI
COI[MAJIbHO-D)KOHOMUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COIMATIbHON
Cpenbl, 0CO3HAHUE III00ATBHOTO XapaKTepa IKOJIOTHUECKUX TTPOOIeM, OpUeHTaIUs
HAa TPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pemieHus 3agad B o00yactu
OKpYXXalollel cpeibl, MUIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HUX BO3MOXHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIEH CPeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPAKTUKH, [MOHWMAaHUE
MaTeMaTHYeCKOW HayKuh Kak c]epbl 4enoBEeYeCKOW MesATEebHOCTH, JTamoB €&
pa3BUTHUSI W 3HAYUMOCTH JUISi Pa3BUTUSA I[IMBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypoll Kak CpEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYUIECTBIIATh IPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3oBble 1oruyecKkue 1eMcTBUA:

BBIABJIITD U XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHSTUHA, OTHOLIEHUH MEXAy MOHATHAMH, (POPMYyIUPOBATH
onpeereHus] MOHIATHM, yCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KIIACCU(PUKALIUH,
OCHOBaHMS JJ11 0000IICHUS U CPAaBHEHUS, KPUTEPUH MPOBOJAUMOIO aHAIIN3A;

BOCIpUHUMATh,  (OpPMYJIUpOBaTb U  NPeoOpa3oBBIBATH  CYXKJEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHBIC, €IUHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISABJISITD MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKIAEHUSX, Npeajararb KpUTEPUH AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

JeJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYyKTUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUYECHUHN, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKEHUS U BBIBOJIbI;

BBIOMpATh CMOCcO0 peleHns y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BapHMaHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITEJILHO BbIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:



UCIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEILCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TMO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSATENIHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOTO 0OBEKTa, SBJICHHUS, IIPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

CaMOCTOATENIbHO (DOpMyIMpoBaTh 00O0OIIEHUS] M BBIBOABI MO pe3yJbTaTaMm
IPOBEIEHHOTO  HAOJIIOJEHMS, HUCCJIENIOBAHMS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpOIEccCa, a TaKKe BbBIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH JACUIIUTHI HHPOPMAIINH, JaHHBIX, HCOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsI pEIICHUS 3a]1auu;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3HPOBATh M HWHTEPIPETUPOBATH HHQPOPMAIUIO DPA3IUYHBIX BUIOB U
dbopm npeacTaBIeHUS,

CTPYKTYypHUpOBaTh HHQPOpMAIUIO, MPEACTABIAT, €€ B pa3IMuHbIX (opMmax,
WJUTIOCTPUPOBATH Tpadrueck;

OIICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
chopMyITUPOBAaHHBIM KPUTCPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e AelCTBUS

Oo0menue:

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOAYy PEIICHHS 3a7ayH,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIIbTarT;

B X0JIe OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMHI,
npoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIIeHUs, COMOCTABIATh CBOM CYXKICHUS C CYXICHHSIMH JPYyTUX YyYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3lIMuie M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (Gopme
bopMyIIHpPOBaTh PA3HOIIIACHS, CBOH BO3PAKCHUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1ayi, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C y4ETOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITH IUIaH, AJITOPUTM PEIICHHS 3a7a4d, BEIOMPATh CIIOCOO pEeIlIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIN HHTEJIEKT:

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBLHOM  peduieKCMM  Kak  OCO3HaHMS
COBEpILIAEMbIX JCHCTBHUII U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISL TIpollecca W pe3yJbTaTa pelieHus
MaTeMaTUYEeCKOM 3a4auu;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3YJIbTAaTOB JIEATCIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAWBUIYAIBHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh 11€Jb COBMECTHOM
JEATEeIIbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOW paboThl, paclpeneisirTh
BUJIbI pabOT, JOrOBapuBaThCsA, OOCYXKIaTh TMPOIECC M Ppe3ysbTaT paloTHI,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (00CyXkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBI€ IITYPMB» M HHBIC), BBINOJHATH CBOIO 4YacTh paboOThl U
KOOPAVMHUPOBATh CBOU JCHUCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bI, OLICHUBAThH
Ka4ueCTBO CBOETO BKJaja B OONIUH MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKaMU B3aUMO/ICHCTBUS.

HNPEJAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca obyyaromuiics HayquTCst:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMHU IOHSATHSMH CTEPEOMETPHUH TIPH
pEIIeHUH 3a7a4 U MMPOBEACHUN MAaTEMAaTHICCKUX PACCYKICHHM;

e TPUMEHATh AKCMOMBI CTEPEOMETPUU U CIICJICTBUSA W3 HHUX MPHU PEHICHUU
T€OMETPUUYECKHX 3a]1ay;

e KJIACCH(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOJHO OMEPHUPOBATH TOHATHUSAMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMA B TPOCTPAHCTBE, MEXIY NPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO OTICPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpH3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapaiesaenunes, Kyo);

e KJIacCU(PUIIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAaHMS ISt
KJ1accuuKaIuu;

e CBOOOJIHO OMNEPUPOBATH  TOHSITUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBINOJIHATh napajiesibHOE, LEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOCKTUPOBAHUE (PUTYP HA TIOCKOCTh, BBIMOJHSITH HU300pakeHUs: Uryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYCHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOJIHSThH
(BBIHOCHBIE) TIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTyp:
BUJI CBEPXY, COOKY, CHHUBY;

e BBIUMCIISITH IUIONIAAM  IOBEPXHOCTEH  MHOTOIpPaHHUKOB  (IpU3Ma,
NMpaMu/ia), FTCOMETPUIECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUIMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHMMETPHUHU, IIEHTP, OCh U IUIOCKOCTh CUMMETPHUU
burypr;

e CBOOOJIHO OIEpPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJIHATH ACHCTBHS HAJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI U3BECTHBIC METOJbI
NpU PEIICHUN MaTEMaTUYECKUX 3aJ1a4 MOBBIIICHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPHUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 33/1a4;

e W3BJICKaTh, MNPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexKax U pUCYHKaX;

e TMPUMEHATH I[OJIYYECHHBbIE 3HAHUA HA TNPAKTUKE: CpaBHUBaTh U
aHAJIM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh U3YUYEHHBIC MOHATHS B
mpolecce IMOWCKa pelieHUus MaTeMaTHU4eCKh  CPOpMYJTUPOBAHHOU
npoOJieMbl, MOAECIUPOBATh pPEATbHBIC CHUTYallMM Ha SI3bIKE TE€OMETPHH,
UCCIIEI0BAaTh MOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX
MOHATUH M TEOpeM, ammapara ajreOpbl, perniaTh MPaKTUYECKHE 3a/layw,
CBSI3aHHBIC C HAXOXKJACHUEM IeOMETPUUYECKUX BEITUYMH;

e UMETh MPEJCTABJICHUS OO0 OCHOBHBIX ATalax pPa3BUTHUS TEOMETPUM Kak
COCTaBHOM yacT pyHJAaMEHTA PA3BUTHUS TEXHOJIOTHM.

K koniy 11 kiacca oOyyaromuiics HayquTCs:



CBOOOJITHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWIHHAPUYIECKOM,
KOHUYECKOW U c(epruyueckord TMOBEPXHOCTAMH, OOBSICHATH CIIOCOObI
MOJIY4CHHUS;

OTNIEPUPOBATH MOHATUSAMHM, CBI3aHHBIMU C TEJIAMH BPAILICHUS: ITUIUHIPOM,
KOHYCOM, c(hepoii U mapowm;

pacmo3HaBaTh TejJa BpamieHus (UMWIUHApP, KOHYyc, cdepa U ImIap) u
OOBACHSTH CIIOCOOBI TTOJTYYSHUS TEJI BpAIICHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PACTIOJIOKEHUE C(ephl U MITOCKOCTH;
BBIYUCIISITh BEJIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB M T BpalleHUs,
00BbEMBI U TUIOLIAM TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpalleHUs,
T€OMETPUUYECKUX TeJ C TPUMEHEHUEM (popmyit;

CBOOOJITHO OTEpPUPOBATH MOHITHUSIMHU, CBA3AHHBIMH C KOMOWHAITUSMU TEJ
BpallleHUsI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B cdepy u
OMMCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOIPAHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY TUIONIAISIMHU TTOBEPXHOCTEN U 00BEMaMuU
ITOJIOOHBIX TEI;

n3o0paxarbh u3ydaeMble (UTYpHl, BBHITOJHATh (BBIHOCHBIE) TIIIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUCHHUS TEJ BPAIICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOJIHO OIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliu HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;
pelath reOMeTPUYECKUE 3a7a4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUMCIICHHE PACCTOSHUM OT TOYKU JO IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPU PELIECHUU;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU, CBS3AHHBIMH C JIBHOKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBITIOIHATh M300paKEHUST MHOTOTPAHHUKOB W TeJl BpalllCHUS MpU
MapajJIeIbHOM  TEPEHOCE, UEHTPAIbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPUH, TIPU TTOBOPOTE BOKPYT MPSIMOIL, MpeoOpa3oBaHus O100MS;
CTPOUTH CEYEHHS] MHOTOTPAHHHKOB M TEJl BPAILICHHS: CEUCHUS LIWJIMHApA
(mapayuieTbHO U MEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TlapajuiesibHbIe
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILNHY), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHMI: METOJ CJEIO0B, METO[
BHYTPEHHETO IPOEKTUPOBAHMUS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKIACHUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIAraloliuX HECKOJIBKO IIaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pemarp 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHUYECKUX OTHOLICHWU H
HAaxO0XKJICHUE T€OMETPUUECKUX BEINYUH;

IIPUMEHATH NPOIPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1aY;

IPUMEHATh  IIOJYYEHHbIE  3HAHWA HAa  NPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYAllH, IPUMEHATh U3YUYEHHbIC
IIOHATHs, TEOPEMbI, CBOWCTBA B IIpOLECCE IIOMCKA  PEIICHUs
MaTeMaTH4ecKu  cPOpMYIMpPOBaHHOW  MpPOOJIEMBI,  MOJIEIUPOBATH
peajbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapata anreOppl, pemaTrb MNpPaKTUYECKUEe 3a7aud, CBSI3aHHBIE C
HaxO0KJICHUEM N€OMETPUYECKUX BEJINYNH,;

UMETh NPEJCTAaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTA pPa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapupie  Mpaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypesI
1 Bseznenue B ctepeoMeTpuo 23 1
) B3auMHoe pacnosioxkeHue NpsMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanenbHOCTh NPSAMBIX U IIOCKOCTEH B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSIPHOCTD MPSAMBIX U ’5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIiel ¥ paccTosIHUA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCcTBE 12
g HOBTOPGHI/IC, 0000111eH1E U cCUCTeMaTH3alHs 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB 110 IIPOTPAMME 102 6 0




11 KVIACC

KosmnuectBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3ie/ioB U TeM Kourpoasusie  Tpaxruseckie (uudpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHaaTHYECKas T€OMETPUs 15 1
) IToBTOpEHME, 0606H_ICHI:IG u 15 1
cUCTeMaTu3alusl 3HAHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX Tl
6 JBr>keHus 5 1
7 IToBTOpEHME, 0606H_ICHI:IG u 17 )
cUCTeMaTu3alus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KVIACC

Ne
/o

Tema ypoka

OcHOBHBIE TIpaBUJIa H300pPKEHUS Ha
PHUCYHKE IJIOCKOCTH, TTAPAJIICITbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

KoaunuyecTBo 4acoB

Bcero

KonTposabHubie
padoTbI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToHsATHS CTEpEeOMETPHUH: TOUKA, TIpsiMasi,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBujIa U300pakeHUsI Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHBIX PSIMbIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

[ToHsTHS: IepeceKaroLuecs MI0CKOCTH,
nepeceKaroImecs npsimasi ¥ mioCcKoCTh;
MIOJIYTIPOCTPAHCTBO

[ToHsATHS: TIEpeceKarOIIUECs IOCKOCTH,
MIEPECceKaIOINecs IpsiMasi v IIOCKOCTB;
MOJTYTIPOCTPAHCTBO

MHororpaHHHKH, U300payKEHHE IPOCTEUIITHX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIHUX O0BEKTOB
MHororpaHHHKH, U300paKEHHE MIPOCTSUIITHX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMBI CTEpEOMETPHUHU U TIEPBLIE




CICACTBHA U3 HUX

AKCHOMBI CTEpPEOMETPHHU U TIEPBHIE
CJIEICTBHS U3 HUX

AKCHUOMBI CTEPEOMETPHUH U TIEPBHIC
cienctsus u3 Hux. CrocoOsl 3a1aHust
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O6o03Ha4yeHUs IPSMBIX U TJIOCKOCTEH

10

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300paxkeHue mepeceueHus MoTydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEYECHMM pa3HbIMU LIBETAaMU

11

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300paxkeHne mepeceueHus MoTydeHHBIX
IJIOCKOCTEN. PackpammBaHue OCTPOECHHBIX
CEYCHMU pa3HbIMM LIBETAaMU

12

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300paxkeHue mepeceueHus MoTydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CeUeHMH pa3HbIMU LIBETaMHU

13

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300paxkeHne mepeceueHus MoTydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEeUeHMH pa3HbIMU LIBETaMHU

14

Mertona cnenoB i HOCTPOCHUS CEUEHU




15

16

17

Merton ciae10B A1 TOCTPOCHUS CEYECHHH.
CaoiicTBa niepece4eHnii IpsIMbIX U
IJIOCKOCTEN

MeTon crieioB 1Sl IOCTPOEHUS CEUEHUH.
CBoiicTBa niepeceuyeHnuil MpsIMbIX U
IJIOCKOCTEMN

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MIOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

21

22

[ToBTOpenue nmnanumerpun: Teopema o
MPONOPIMOHATIBHBIX 0Tpe3kax. [Tomodue
TPEYrOJIbHUKOB

[ToBTOpenue manumeTpun: Teopema
Menenas. PacdeTsl B ceUeHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
TJITAHUMETPUH U CTEPEOMETPUH




23

24

25

26

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

BsaumHoe pacnonoxeHue mpsiMbix B
npoctpancTBe. CKpeuuBarouecs mpsMeble.
[Ipu3Haky CKPENIMBAIOIIUXCS MPSIMBIX.
[TapannensHble MpsMbIE B TPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JAHHOM NPSIMOMU, MTPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIIeH Ha JTaHHOMN
npsiMoi. Jlemma o epeceueHuun
MapajvIeIbHbIX MPSAMBIX ITTIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o

TpEX MmapajuieNbHbIX IpSIMbIX. Teopema o
CKPEIMBAIOIINUXCS TPSAMBIX

27

[TapannensHoe npoektupoBanue. OCHOBHbBIE
CBOWCTBA MapaJuIeIbHOTO MPOSKTUPOBAHMSL.
N306paxkenue pasHbIx puryp B
napajuieIbHOM MPOCSKIHH

28

[lenTpanbHas nmpoekuus. YToi c
COHAIIPaBJICHHBIMH CTOPOHAMH. YTOJI MEXIY
IPSIMBIMU

29

30

3agaun Ha JOKA3aTeIbCTBO U UCCIIEAOBAHMUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsTHA: TapauIeNbHOCTD MPSIMOH U
TUIOCKOCTH B MpocTpancTBe. [Ipu3Hak
HapauIeTbHOCTH MPSIMOH U IITOCKOCTH.
CaolicTBa napamieabHOCTU IPSIMON U




31

IINTIOCKOCTH

['eomeTpuueckue 3aga4un Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIC C
MapajuIebHOCTHIO MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO ApYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[MapannenbHas TpOEKIHs, TIPUMEHEHUE /TS
MOCTPOSHHSI CeUeHUH KyOa n
napauienenumnena. CBoncTaa
napauieJienune1a ¥ Mpu3Mbl

34

35

36

37

[TapannenpHble muockoctu. Ilpusnaku
NapajuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IVIOCKOCTH, TPOXOSIIECH
yepe3 TOUKY, HE MPUHAIJICKAILYIO JTaHHOU
IJOCKOCTH U CIIEACTBHUS U3 HEE

CaolicTBa napajuieNbHBIX IJIOCKOCTEH: O
MapajuIeIbHOCTH IPSIMBIX MIEPECCUCHHS TIPH
MepeceyeH  JIByX MapaljieIbHbIX
IIJIOCKOCTEMN TpEeThen

CpoiicTBa mapamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEXY MapajieIbHbIMU
IJIOCKOCTSIMU; O MePECeUEHUH MPSIMOiL ¢
JIBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSIMHU




[ToBTOpenue: Teopema Iudaropa Ha

38
IJIOCKOCTH

19 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuienenunesa

41 Brruncnenue IMH OTpE3KOB B KyOe U
IIPSIMOYTOJIbHOM apajulesienunesie
[lepneHauKyIsIpHOCTD NPSAMOM U IIIIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMOU U
IIJIOCKOCTH
[lepneHMKyIAPHOCTD NPSMOM U IIJIOCKOCTH.

43 [Ipu3Hak neprneHANKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o CylIeCTBOBaHUU U

44 €MHCTBEHHOCTH MPSIMOM, TPOXOISAILEH
yepe3 TOUKY IPOCTPaHCTBA U
NEPIEeHIUKYJIIPHON K IIIOCKOCTU

45 [1nockoCTH M EpIeHIUKYISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

46 [1nockoCTH M EpIEHIUKYISIPHBIE UM
MPsIMbIE B MHOTOI'PaHHHUKAX

47 [lepnennukynsip u HakinoHHas. [locTpoenue
NEPIEeHIUKYIIApa U3 TOUKU Ha IPSIMYIO

43 [lepnenaukynsap u HaknonHas. [loctpoenue
NEPIEeHIUKYIIApa U3 TOUKU Ha IPSIMYIO

49 Teopema o Tpéx mepreHANKyIspax (mpsmas

u oOparHas)




Teopema o Tpéx meprneHANKyIspax (mpsmas

50 u oOparHasi)

51 VYron Mexay CKpelrBatoIIMMUCS PSIMbIMU

5 [Touck neprneHauKyISIpHBIX MPSIMBIX C
ITIOMOIIBIO NIEPIIEHANKYJISIPHBIX INIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE
[Toctpoenue ceuenuii kyoa, IpuU3Msl,

54 MPaBUWJILHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTrOHAJILHON MPOEKIINU
[Toctpoenue ceuenuii kyoa, Ipu3Msl,

55 MPaBUWJILHOM MUPAMHJIBI C IOMOLIBIO
OPTOTrOHAJILHOMN IPOEKINHU
CummeTpus B IpOCTPAHCTBE OTHOCUTEIBHO

56 mockocTH. [lnockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH JO IJIOCKOCTH

59 [IpaBuiibHBIE MHOTOTPAaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKH 1O IJIOCKOCTH
CriocoObl OMYCTUTh MEePIECHANKYISPDI:

60 CUMMETPHUSI, CIBUT TOYKH MO MapaJijIeIbHON
MpAMOit

61 CaBur no HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

6 KonTponbhas padota "B3aumHoe

PAacCIONIOKEHNE MPSIMBIX U MNIOCKOCTEN B




63

npoctpaHcTae"

[ToBTOpEHME: Yyroy Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: yrom MexLy
CKpCHIMBAIOIIUMHUCA TPAMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMeTpI/I‘ICCKI/IG MCTO/JbI BEIYUCIICHUSA YyIJia
MCXKAY NPSAMBIMA B MHOT'OI'PAaHHUKAX

JIByrpansbii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B ABYIPAHHOIO yIiia
[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO EPIEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepneHAMKyJIIpHOCTH IUIOCKOCTEN;
Teopema O IPSMOM NIEPECEUEHHUs IBYX
IIJIOCKOCTEM MEPIIEHANKYJIIPHBIX TPEThEN
IJIOCKOCTH

69

70

71

[IpsiMoyrosbHbII Napajuienenunen; Kyo;
U3MEpEeHUs!, CBOMCTBA IPSIMOYTOJILHOTO
napajuiesienuneaa

Teopema o auaronanu NpsMOyrojJbHOTO
napajuleJIeNUIeNa U CIECICTBUE U3 HEE
CrepeoMeTpuuecKre U NpUKIIAIHbIE 3aa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
IPSIMBIX U IJIOCKOCTU

72

[ToBTOpEHME: CKpEIIMBAIOIINECS MPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHIAPTHBIX




MHOI'OI'paHHHUKaXx

[Tapa napaienbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHHE

73 MEXy CKpEIIUBAOUIMMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX

74 PaccrostHre OT TOYKH 0 INIOCKOCTH,
paccTostHUE OT MPSIMOM J0 TJIOCKOCTH
Beruucnenue paccTossHAN MEXy

75 CKPEIIHMBAIOIIMMUCS MPSIMBIMU C TIOMOIIBIO
MEePIEHIUKYISIPHON TIJIOCKOCTH
TpéxrpaHHslil yroj, HEpaBeHCTBA AJIs

76 TpexrpaHHbixX yrioB. Teopema [Tudaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOIO yIJIa

77 DeMEeHThI CPEPUIECKON TreOMETPHH:
re0IC3NUCCKHE JTUHUHN Ha 3eMIIe

78 Kontponbnas padota "Yribl u paccrosaus"

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro dJIEMECHTHI"

20 I[Tupamuna. Buner nupamun. [IpaBunbsHas
nupamuaa

31 [Ipusma. IIpsAmast u HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

2 [IpsiMoii napainenenunen, npsMoyroabHbIA
napajuiefienumnena, Kyo

23 Brinykisie MHOTOrpanHuku. Teopema
Ditnepa

84 Beinykieie MHOrorpanHuku. Teopema




DOiinepa. [IpaBunbHbIe U TOTYNIPaBUIbHBIC
MHOT'OTPaHHUKH
85 Kontponbhas padota "MHOTrorpaHHuKA" 1
26 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B |
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuio nmapannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenue Bektopa 1o 6213PIC¥ TpEX 1
BEKTOPOB, HE JISKAITUX B OJIHOM TUIOCKOCTU
92 CkansipHoe Npou3BeICHUE 1
93 Brruucnenue yria Mex 1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiiiue 3a1a4n ¢ BEKTOpaMU 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1
96 [Ipocreiiiue 3a1a4n ¢ BEKTOpaMU 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
98 O00011IeHIE U CUCTEMATH3aIUs 3HAHUN 1
99 O06o0mmenne 1 cucTeMaTu3aus 3HaHUK 1
100 Hroroast koHTpoOIbHAs paboTa 1
101 Hroroast koHTpObHAs paboTa 1
102 O0o01IeHre ¥ CHCTeMaTU3alus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
Hara uudposbie
Nen/m  Tema ypoka Kourpouabnbie IIpakTHyeckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoTbI padoThI
pecypcbl
) [ToBTOpenue temsl "KoopauHaTsl BEKTOpa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTropenue Temsl "CkansipHoe |
IIpOU3BEICHNE BEKTOPOB"
3 IToBTOpenue Temsbl "Boruncienue yria 1
MEX]y BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHUE TeMbI 'Y paBHEHHE MTPSMOH, |
IIpOXoslIel uepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IJIIOCKOCTH B OTPE3KaxX
6 VYpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHne 1
2 JIuHelinbIe HepaBEHCTBA, JIUHEITHOE |
IPOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMHUpPOBaHUE
10 AHanuTuyecKue METO/Ibl pacuéra yria 1
MEX1y NPSIMbIMU B MHOT'OTPaHHUKaX
1 AHaUTUYECKHE METO/Ibl pacuéra yria 1
MEX]y IUIOCKOCTSIMU B MHOTOTPaHHUKAX
12 @opMyiia pacCTOSHUSA OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxneHue pacCTosiHUM OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxosxnenue paccTostHui OT TOUYKHU 710
IJIOCKOCTH B IPABUWJILHOW MUPAMU/IE

15 KontponbHas paboTa "AHamuTrueckast
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKHU

17 CeueHurst MHOTOTPAHHUKOB: METO/I CJICJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIC

18 IJIOCKOCTH, TIEPECeUEHUs IPSIMbIX U
IJIOCKOCTEMN

19 [TapannensHble NPSIMbIE U TITIOCKOCTH:
napajuieNbHbIe CEUCHUS

20 [TapannensHble NPSIMBbIC U TITIOCKOCTH:
pacy€r OTHOLIECHUI
[TapannensHbie MpsIMbIE U TUIOCKOCTH:

21 YIJIBI MEX1Y CKPEUIUMBAIOIINMUCS
MPSIMBIMU
[lepnenaukynsipHbIC IPSIMBIE U

” IJIOCKOCTH: CTaHJIapPTHBIE MaphI
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
[lepnenaukynsipHbIC IPSIMBIE U

23 IIJIOCKOCTH: T€OpeMa O Tpex
MePIEeHIUKYIApaxX

24 [lepnenuKymnspHbIe IPSAMBIE U




25

IINTIOCKOCTHU: BBIYMCIICHHA OJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUTOIIAAN

MHOTOYTOJILHUKOB, (DOPMYJIBI /115
IJI0IIA IeH, COOOpaKEHHSI TIOT00MS

26

[ToBTOpenue: omanu
MHOTOYTOJILHUKOB, (DOPMYJIBI JISI
JI0IIA IeH, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOpMYJIBI 17151
Iomaaen, COoOpakeHHsI MOA00MS

[Tnomamu cedeH it MHOTOTPaHHHKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHUSI TOA00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00Us

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOI'PaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTIO
napauienenumnena

3anaun 00 yABOCHUHU Ky0Oa, O KBaJparype
Ky0a; 0 TPUCEKIIUH yriia
CrepeoMeTpuyecKre 3aJ]a4u, CBS3aHHBIC C

00BEMOM MPSIMOYTOJIBHOTO
napasiesenumnesa

34

HpI/IKJIaIlHI)IG 3aJa4u, CBA3aHHBIC C




BBIYHCIECHUEM 00BEMA IpsAMOYT'OJIbHOT'O

napajuiesenumnesaa

35 OO6BEM TIPSIMOI TTPU3MBI

16 CrepeomeTpHuuecKue 3a1a4u, CBI3aHHbBIC C
BBIYHCIICHHEM 00bEMOB TIPSIMOM TIPU3MBI

17 [Ipukiagubie 3a1a4m, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brruncienne 005EMOB TEI C IOMOIIBIO

38 onpeaenéHHoro uurerpaita. O0bém
HaKJIOHHOH TIPHU3MBbI
Brruncienne 005EMOB TEI C IOMOIIBIO

39 onpenenéHHoro uaTerpaia. OobéM
MU PAMH/TBI

40 ®opmyna o6béma nupamuabl. OTHOIICHKE
00BEMOB MUPaMHU/ C OOIIHM yTIIOM

A1 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ ¢ OOLTUM YTIIOM

4 CrepeomeTpuuecKue 3a1a4u, CBI3aHHbBIE C
00bEMaMU HAKIIOHHOM TTPU3MBI

43 CrepeomeTpHUeCcKHUE 3a/1a4H, CBI3aHHBIC C
o0BEMaMU TUPaAMUJIBI
[Tpuknagueie 3anaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIC ¢ 00BEMOM MTUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienue

pacCTodAHuA A0 IMMIIOCKOCTU




KonTponbnas pabota "O6béM

47 |
MHOTOTpaHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 o0pa3yoIne HUIHHIPHIECKON
MMOBEPXHOCTHU

49 Munuuap. [psAmoi KpyroBon HUIUHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konnueckasi moBepxXHOCTh, 00pa3yromime
KOHMYECKOU noeepxHocTH. Konyc

51 Ceuenune KOHycCa MJIOCKOCTHIO,
napajuieNbHOM MT0OCKOCTH OCHOBAHUS

5 VY ceuénnblil konyc. M3o00paxkenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MIOCTPOCHHUEM CEUYECHUN IIUIMHIPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

56 JIOKa3aTeJILCTBO M BEIYHCIICHUE,
IIOCTPOCHHUEM CEUYEHUN MIMH]paA, KOHYyCca

57 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
UUIHHIPOM

58 [IpuxnanHele 3a1a4u, CBSI3aHHBIE C
UUIHHIPOM

59 Cdepa u map




60

61

62

[Tepeceuenue cdepsl u mapa ¢
tockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u n3o0pakeHue mapa

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCThIO. By u n3o0paxenue mapa

VYpasaernne chepsl. [Liomans cheps u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aa4u Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOCHUEM UX CEYCHHH TIIOCKOCTHIO

CrepeoMeTpuuecKue 3aa4u Ha
JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOCHHUEM UX CEYCHHH IITOCKOCTHIO

[IpukitagHele 3a1a4m, CBSI3aHHBIE CO
cdhepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYHUCJICHUA B OKPY)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Paznuunsie KOM6I/IHaHI/II/I TCJI BpalllCHUS U
MHOTI'OIrpaHHUKOB

3agaum o Teme "Tena 1 MOBEpXHOCTH
BpaieHus"

70

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"




71

72

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06beém mumuHapa. Teopema 06 00bEMe
PSIMOTO LIMJIMHJIpa

73

Brruncienne 005EMOB TEI C IOMOIIBIO
onpenenéHHoro uaTerpaia. OobéM
KOHYca

74

75

76

IInomany 6OKOBOM M MOJHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHUeCcKHUE 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHHEM O0BEMOB IIUITUHIPA,
KOHYcCa

[Ipuknanueie 3agaun 1mo Teme "OO0bEMBI U
IJI0IIaAu TOBEepXHOCTEH Ten"

77

O0BEM mapa u MapoBOTO CEKTOPA.
Teopema 06 00béme trapa. [lmomrans
cdepsl. CTepeoMeTpUIecKre 3a1a4u,
CBsI3aHHBIC C BBIYUCIICHUEM O6’I)éMOB
1rapa, rapoBoOro CErMeHTa M IapOBOTO
CeKTOpa
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[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaapio cepbl. COOTHOIICHUS] MEXKTY
IUIOLIAISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOIOOHBIX Tell
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[TogoOHEbIE TeNa B MPOCTPAHCTBE.
N3menenne 06bEMa mpy 1o 100uu.
CrepeoMeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
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BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEMN

Kontponbnas padota "Ilnomann
MTOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"
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JiBuxeHust npocrpancTBa. OToOpaskeHusl.
JIBvwokeHust 1 paBeHCTBO (uryp. O0mme
CBOKCTBA JBUKCHUI
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Buapl n1BukeHMil: napamiebHbII
MIEPEHOC, IICHTPAIbHAS. CHMMETPHS,
3epKajbHasi CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [Ipsmas u
cepa Diinepa

['eomeTpuueckue 3aaun Ha IPUMEHEHHE
JBUKCHHUS
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Kontponbnas padota "BekTopsl B
npocrpaHcTae”

O6o6maromee mopropeHue 11 moHsTHiA 1
MeToA0B Kypca reomerpun 10—11
KJ1aCCOB, CUCTEMAaTH3alIMs 3HAHMIA:
"[lapayienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTee”

O6o6maromiee noBropenue 11 moHsaTHii 1
MeTO0J10B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"BexTopsl B ipocTpaHcTee”

O6o6maromee mopropenue 11 moHsTHii u
MeToA0B Kypca reomerpun 10—11
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KJIACCOB, CUCTEMaTH3aLus 3HAHUI:
"BexTopsl B mpocTpaHcTee”

O6o6maromee moBropenue 11 moHsTHii u
MeToA0B Kypca reomerpun 10—11
KJ1aCCOB, CUCTEMATH3allis 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o061matomiee nosropenue 11 nousituii u
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aI[1sl 3HAHUI:
"O6beM MHOTOrpaHHUKA"
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O6o61matomiee nopropenue 11 nousituii u
MeTO0J10B Kypca reometpun 1011
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUM:
"[Tmomaay MOBEpXHOCTU U 00 BEMBI
KpyrJibix Ten"
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O6o061matomiee nosropenue 11 nousituii u
MeTO0J10B Kypca reometpun 1011
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUM:
"[Tmommaay MOBEPXHOCTU U 00BEMBI
KpyrJibix Ten"
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HToroBast KOHTpOJIbHAS paboTa
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HroroBas koHTpoJibHAs paboTa

[ToBTOpeHME, 0600IICHNE 1
CHCTeMaTH3alus 3HAHUM
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Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus pasBuTHs CTEpEOMETPUN KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH 1 €€ poJib B PA3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH 1 €€ poJib B PA3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B PA3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKu U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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