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MNOACHUTEJIBHASA 3AIIMCKA

'eometpusi siBnsieTcss ONHMM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOwero oOpa3zoBaHus, Tak Kak 00€CIeynBaeT BOZMOXHOCTh U3YUYEHUs JUCLMILINH
€CTECTBEHHO-HAYYHOM HAINpPABIEHHOCTH M MPEAMETOB T'yMaHUTApHOIO LHMKIIA.
[lockonbKy  JIOTMYECKOE  MBILUIEHHE,  (QOpMUpyeMOe  TpU  HM3yUYEHUU
00y4aronMMuUCs MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKHU JIOTHUECKUX YTBEPKICHUM MPU PEUICHUU F€OMETPUYECKHUX
3a/la4, yMEHUE BBIABUIaTb MW ONPOBEpPrarb TI'MIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSL IIPU PELIEHUM 33Ja4 €CTECTBEHHO-HAay4YHOI'O LHKJIA, B YaCTHOCTH
bu3nYecKux 3a1a4.

Lenp ocBoeHus: mporpaMmMbl yueOHOro Kypca «l'eomerpus» Ha yriryOJI€HHOM
YpOBHE — pa3BUTHE WHIWBUIYAIbHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
U3YYCHUH TE€OMETPHUH, KaK COCTaBIIAIONICH MpenMeTHON obnactu «MartemaTuka u
uHpopMaTtrka»  uyepe3  OOECIEUYeHHE  BO3MOXHOCTH  TNPUOOPETCHUS U
UCIIOJIb30BaHUsl 0oJjiee TIIyOOKMX TIE€OMETPUYECKHX 3HAHUM M JIEHCTBHIA,
CHEeU(PUYHBIX T€OMETPUN, U HEOOXOTUMBIX ISl YCHEIIHOTO MPO(PECCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MaTEMaTHUKH.

[IpuopureTHbIMU 3alayaMy Kypca TeOMETpUM Ha YriayOJEéHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIFOTCS:

pacUIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MHUPOBOM KYyJbTYPhI U
(opMupOBaHKE OCO3HAHUS B3aMMOCBS3H T'€OMETPUU C OKPYIKAIOLIUM MUPOM;

dbopMHpoBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOXHEHIINX MATEMATHYECKUX MOJEINSX, MO3BOJISIIONIMX ONUCHIBATH M HM3ydaThb
pa3HbIE SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE MOHIATHIHOrO anmnapara 1o pasaeiy
«CtepeomeTpus» yd4eOHOTO Kypca FeOMEeTpUN;

dbopMHupoBaHWEe  yYMEHHMS ~ BJAJE€Th  OCHOBHBIMU  MOHSTHSIMH O
IPOCTPAHCTBEHHBIX (QUIypaX M HUX OCHOBHBIMU CBOWCTBAMM, 3HAHUE TEOPEM,
dopMynT M yMeHHE MX NPUMEHATb, YMEHHS JOKa3blBaThb TEOPEMbI M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pEeLIeHMs 3a/1a4;

dbopMHpoOBaHKE YMEHHS paCllO3HAaBaTh HA YEPTEkKaX, MOJEISIX U B peajJIbHOM
MUpE MHOTOIPAHHMKM M Te€la BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUUYECKUE
MOJIEIIN;

(¢opMupOBaHHE MOHHMMAaHUS BO3MOKHOCTH AaKCHMOMAaTHYECKOIO IMOCTPOEHUs
MaTEMaTUYECKUX TEOpHM, (POpPMUpPOBAHUE MOHUMAHHUSA POJIM AKCMOMATHUKU MpU
IIPOBEJEHUN PACCYKICHUN;

dopMupoBaHUE yMEHHS BIaJE€Th METOJAMHU J0Ka3aTeIbCTB U aJTOPUTMOB
pelIeHUs,, YMEHUS WX IMPUMEHATh, NPOBOJUTH JIOKA3ATEIbHBIE PACCYXKICHHS B
XOJI€ PEIICHHs CTEPEOMETPUUECKHUX 3aad U 3a/1a4 C MPAKTUYECKUM COJIEP>KaHHUEM,
(dopMHpoBaHHE TpPEACTaBICHUS O HEOOXOJAMMOCTU  JI0KA3aTEeNIbCTB  IPHU



000CHOBaHUY MATEMaTUYECKUX YTBEPKIACHUI U POJIM AKCUOMATHKU B IPOBEACHUU
JNEOYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME HMHTEIUICKTYaIbHBIX U  TBOPUYECKHUX
CITOCOOHOCTEN 00yUYaronIuXcsi, MO3HABATEIbHOW aKTUBHOCTHU, MCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHUS, UHTEPECa K U3YUYEHUIO TEOMETPUH;

dbopmupoBanre (PyHKIIMOHATBHON TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI PAclo3HaBaTh MPOSIBICHUS T'E€OMETPUYECKUX TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEalbHBIX JKU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUH JAPYTHUX
y4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJENUPOBAHUSL PEAIbHBIX CHUTYallMii, HMCCIIEIOBAHUS IOCTPOCHHBIX MOJEIIEH,
UHTEPIPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COJIepKATEIbHBIMU JTUHUAMHU yuyeOHOro kypca «l'eomeTpus» B
10-11 xmaccax sBisitorca: «lIpsmble W IUIOCKOCTM B HNPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenuss», «BekToppl HW  KOOpPAMHATBHI B
IPOCTPAHCTBEY, «JIBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpebGoBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHHUS B
10—-11 ximaccax, OTHOCUTCSI KO BCEM COJIepKAaTEeIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHHE  JIOTMUECKMX yMEHUH  pacmpeienserca He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rojgam oOyuenus. ConepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIEEC TMPEAMETHBIM pe3yJibTaTaM ocBoeHus DenepanbHON paboueit
POrpaMMBbI, paclpeleEHHbIM MO TojaaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIPOCaM 00yYaromuecs
oOpamiaJiucb ~ HEOJTHOKPAaTHO. OTO  TO3BOJISIET  OPraHUW30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMH TIOCJIEIOBATEILHO U MOCTYNATENbHO, C
coOJI0/IeHeM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTaBICHUNA O0YyUYalomUXCsl, paCIUpsst U yriayOmsis
e€, o0pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[Tepexoa K U3yYEHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBus i auddepeHnmanuu  oOydeHHs,  MOCTPOEHUS
UHIAVMBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMM, OOECIeUuTh YIIIyOJIEHHOE
M3YUYEHHUE T€OMETPUHU KaK COCTABJISIONIECH yueOHOTO rpeaMera «MaremMaTukay;

NOATOTOBUTH OOYYalOIUXCA K MPOJAOKEHUIO H3YUYEHHUS] MATeMaTUKHU C
y4u€ToM BBIOOpa Oyaymiel mpodeccun, obecrednBas MPEeMCTBEHHOCTb MEKIY
001muM 1 npodeccuoHaIbHbEIM 00pa30BaHUEM.

Ha wu3ydenue yudeObHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 yaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJENIO).



COJEPXKXAHME OBYUYEHUA
10 KVIACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHSATHS ~ CcTepeoMeTpud. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUM U CIEIACTBUS U3 HUX.

B3auMHoe pacnosoxkeHue MpsMbIX B MPOCTPAHCTBE: MepeceKarouuecs,
napajiesibHble W CKpelluBarouiecss mnpsmble. [Ipu3Haku cKpenmBarommxcs
npsmeIX. [lapamieasHOCTh NPSIMBIX U IIJIOCKOCTENM B MIPOCTPAHCTBE: NapaJllesIbHbIE
IpsIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSMBIX, IAPAJLIEIbHOCTD IPSIMOU
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHME, H300pa)keHue
¢uryp. OcCHOBHBbIE CBOMCTBa NapajjieIbHOrO0 MpOEKTUpoBaHUs. M300paxeHue
¢buryp B mapajuieIbHON MPOEKIMH. YTJBI C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXAY NPSAMBIMH B IPOCTPaHCTBE. llapayienbHOCTh TUIOCKOCTEN: NapalljiesIbHbIE
IJIOCKOCTH, CBOICTBa napajyiebHbIX MJIOCKOCTEH. [Tpocreiimue
OPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpasAp, Napajliesenunen,
MMOCTPOCHUE CCUCHU.

[TepneHauKyISIPHOCTE MPSAMOM U IUIOCKOCTHU: NEPIEHAUKYJIIPHBIE NPSMBIE B
IPOCTPAHCTBE, MpsAMbIE MapauiesibHbIE W TMEPIEeHIUKYJSpPHbIE K IUIOCKOCTH,
OPU3HAK NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpSIMOu

NEepPHEHIUKYJISIPHON MJIOCKOCTH. OpTtoronaiasHOE MPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 0  IUIOCKOCTH,  TpoeKuus  GUryppl Ha  IJIOCKOCTb.

[lepnieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPHU3HAK  IEPHEHIUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYrael B MPOCTPAHCTBE: Yroa MEXAY INPSAMON M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIM yroJl ABYIPAHHOIO yria. TpEXIpaHHbId U MHOIOI'PDaHHbIE YIJIbIL.
CBOWCTBa IUIOCKHMX YIJIOB MHOrorpaHHoro yria. CBOWCTBa IUIOCKHUX U
JBYI'PAHHBIX YTJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHororpaHHuKH

Buapsl MHOrOrpaHHukoB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosnbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasi U TOJHAsI TOBEPXHOCTb MPU3MBI.
[Tapayutenenunienn, OPSAMOYIOJBHBIA — NApajUIeENUNE], W €ro  CBOWCTBA.
Kparuaiimine mnyTM Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
ITpoctpancTBenHas Teopema Iludaropa. Ilupamupa: n-yrojgpHas mnHpaMuja,
npaBwibHas W yceu€HHass nupamuzabl. CBoiicTBa péGep M OOKOBBIX TI'paHel
IIPaBUJIBHOU nupamuipl. lIpaBuibHBIE MHOTNOIpaHHMKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAS IHPAMHAA, NPABUIbHAA TPEYroJibHas MNHPAMHAA W IPaBUIIBHBIN
TeTpa’ap, KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOTOIPAaHHUKAX: OKTajJp,
JNOJCKAdIP U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHaiH, YrJibl.
[Inomanes OOKOBOW MOBEPXHOCTH M IOJHOW MOBEPXHOCTH NPSIMOM MPU3MBI,
IUIONIAJh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH MPSIMOUN IMPU3MBIL.
[Tnomany OOKOBOM MNOBEPXHOCTM M TMOBEPXHOCTH IPABWIBHOM NUPAMUIBL,
TeopeMa O IUIOIIAAN YCEYEHHON TUPaAMHU/IBI.

CummeTpuss B MPOCTPAHCTBE. IJEMEHThl CHUMMETPHUHM  IPABUIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUss B MPAaBWIBHOM MHOIOIPDAHHHMKE: CHMMETpUS
napajuiejIelIuIea, CUMMETPUS IPAaBWIbHBIX IMPU3M, CUMMETpPUsS IIPaBUIBHOU
NIAPaMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJEBOW BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOpPbl KOJUIMHEApHbIC, COHAIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpAMU: CI0KECHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
yucio. CBoWCTBa CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOXKEHMSI BEKTOpA HA YHUCIIO.
IToHaTe KoMIUIaHapHbIE BEKTOpBI. IIpU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamtenenunena. Teopema O pa3IOKEHHH BEKTOpa II0 TPEM
HEKOMIUIaHapHbIM  BekTopaMm. [IpsAmoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMU TO4YEK. YTOI Mexay BekTopaMh. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

TeJia BpaieHus

[lTonsTng: uUMIUHAPHUYECKAs TIOBEPXHOCTh, KOHHMYECKAs IMOBEPXHOCT,
chepudeckas TOBEPXHOCTh, OOpa3yloIIne TMOBEpXHOCTEH. Tena BparieHus:
MWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmosnoxxeHue
cheppl M TIUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHusl Ha TJIOCKOCTU. Pa3BépTka nunuHiapa u konyca. Cummerpust cepsl u
mapa.

O6béMm. OcHoBHBIE CcBoOMcTBa 00BEMOB Ten. Teopema 00 o00bEMe
NpPSIMOYTOJBLHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM mnpsiMolt U
HAKJIOHHOW MPU3Mbl, HWJIUHJIpA, MUpaMuabl U KoHyca. O0bEM 11apa U 1mapoBOro
CEerMeHTa.

KomOuHanuu Ten BpaieHuss U MHororpaHHukoB. [Ipusma, BmmcanHas B
UWIMHAP, ONHMCAaHHas oOkojo wuuiuHapa. Ilepeceyenne cdepsl U mapa ¢
miockocThlo. Kacanuwe miapa u cdepsl Mmiockoctbio. [loHsATHE MHOrOrpaHHUKA,



OMHMCAHHOTO OKOJIO cdepbl, cdephl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAIIICHHUS.

[Inomans MOBEPXHOCTH HWIMHAPA, KOHycCa, IUiouaab chepbl U e€ yacTel.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONMIANEH MOBEPXHOCTEN
nonoOubIx ¢uryp. [IpeoOpasoBanue mnomoOusi, romoTeTHs. PemieHue 3amad Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUUYECKHUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BPAILLEHUS: CEUCHUSI IIMIHHIPA
(mapayyienbHO M MEPNeHAUKYISIPHO OCHU), CEYeHHUsT KOHyca (mapajuielibHbIe
OCHOBAHMIO M MPOXOJSILINE Yepe3 BEPUIMHY), CEUEHHUS 11apa, METObI TOCTPOEHUS
CEYEHMII: METOJ| CJIEN0B, METOJ BHYTPEHHEIO NPOEKTHUPOBAHUA, METOJ MEPEHOCA
CEeKyIIeH TIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bekroper B mpoctpanctBe. Omnepauuu HaJg Bekropamu. BektopHoe
YMHOXEHHE BeKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHHUs. I[IpsMoyronbHas
cUcCTeMa KOOpAMHAT B npocTpancTBe. KoopauHaTel BekTopa. PaznokeHue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl NpPH PEMIEHUH TIE€OMETPUYECKHUX
3azad.

JBUKEeHUs B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtobOpakenus. [[BuxeHUs U paBeHCTBO (uUryp.
OOmue cBoicTBa JBWXKEHUW. Buuabl ABUXKEHUN: MapaulebHBIM MEpEeHoC,
LHEHTpaJIbHas CHUMMETPHS, 3€pKaibHasi CUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogodus. [Ipsmas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMK O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUUCKOTO  0OIecTBa,  MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBIICHUM,
IpoLEeyp TPaXTAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHUe
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUHCKOW MaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JIOCTUKEHUSM POCCUUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTeMaTUYeCKOM IIKOJIbI,
UCIIOb30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJOTrusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, chopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUSA, 3THUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEeNbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIEro;

4) acTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYAash ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1a4, PEIICHUH, PACCY ACHUIN, BOCHIPUUMYUBOCTh
K MaTEMaTUYECKUM aCTEKTaM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTh YMEHHUSA MPUMEHATh MATEMATUYECKUE 3HAHUS B
WHTEPECcax 3JI0pOBOro M 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE TNUTaHUE, COANAHCUPOBAHHBIM PEKUM 3aHATUU U
OT/IbIXa, peryJisipHas (u3uYecKas aKTUBHOCTD), PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpyroBoe BOCIMTAHHE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pazimuuHbiM  chepaM  NPoEeCCUOHAIBHOW  JACATEIBLHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHUE COBEpIlaTh OCO3HAHHBIM BHIOOP
Oynymelr mpodeccnrn U pPeaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh U  CHOCOOHOCTH K  MaTreMaTUYecKoMy  OOpa3oBaHUI0 U



caM0o0Opa30BaHMIO Ha MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHNUHU MTPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0J10TrHYecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TOHUMAHUE BIMSIHUS
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOU
Cpelibl, OCO3HaHKE TI00aIbHOI0 XapaKTepa dKOJIOTHUECKHUX MpoOIeM, OpHUeHTalus
HAa TMPUMEHEHHE MAaTEeMaTUYeCKUX 3HAaHMM JUIsl pelieHus 3afad B 00JacTu
OKpY>Karolled Cpeapl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HX BO3MOHBIX
MOCJICICTBUI JIJI1 OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKH M OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUE
MaTEMaTUYECKOM HayKH Kak c(epbl UYEJIOBEYECKOW MESTENbHOCTH, 3TalloOB €€
pa3BUTHS W 3HAYUMOCTH JUIA pa3BUTUSA LMBWIN3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYEeCKOW KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYLIECTBIIATh IPOEKTHYK) M HCCIENOBATEIBCKYI JEATEIBHOCTD
WHAUBUIYAJBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, MOHSTUWA, OTHOLICHUM MEXAy MNOHATHSIMH, (OPMYJIUPOBATH
onpeeneHus] MOHITHM, yCTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKALINH,
OCHOBAHMS JJ1s1 0000IIEHUS U CPAaBHEHUS, KpUTEPHUH POBOJAUMOIO aAHAJIN3A;

BOCIIpUHUMATh,  (OpPMYyIUpPOBaTh U  NPEoOPa3OBBIBATH  CYXKJICHUS:
YTBEpJAUTENbHbIE U OTPULIATENIbHBIE, €IUHUYHbIE, YACTHBIE U O0IINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTHUBOPEUMS
B (pakTax, JaHHBIX, HAOJIIOJCHUSIX M YTBEPKACHUSIX, Npe/jiaratb KpUTEpUH s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUUI;

JIeNaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIOUEHU 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIECHUN
(mpsiMBIE U OT MMPOTUBHOI'O), BEICTPAUBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJBL;

BbIOMpATh CMoco0 pelieHrus Yy4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO
BapUAHTOB  pEILIEHHUs, BbIOMpaTh HauOoliee  MOAXOASAIIMA C  YYETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejabCKHe JeCTBUA:



WCIIOJIb30BaTh BOTMPOCHI KaK WCCIIENOBATEILCKHA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpoOiieMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TTO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CITIAHUPOBAHHBIA IKCIIEPUMEHT, MCCIICIOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 0OBEKTa, SIBICHHS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMu, SIBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITeNTbHO (DOpMyIMpoOBaTh 00OOIIEHUS M BBIBOABI MO pe3yJbTaTam
MPOBENEHHOTO  HAONIONCHMsS, HWCCJICAOBAaHMs, OIICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIABUTATH
MIPEIOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBIISITh JeUIIUTHI MHPOpPMAIIUU, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U JJI PEUICHUS 3a]1auH;

BEIOMpATh MH(DOPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BHIIOB H
dbopM IpeacTaBICHNUS,

CTPYKTYpPUPOBAaTh MH(POPMAIIMIO, MPEJICTABIATh €€ B PA3IMUYHBIX (PopMax,
WJUTIOCTPUPOBATh TpaduuecKy;

OIICHUBATh HaJE&KHOCTD uHbOpMaIu 1o CaMOCTOSITEITEHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHBIE YHUBepPcaJibHbIEe YueOHbIE 1elCTBUSA

Oo0menue:

BOCIIPUHUMATh U POPMYIIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSMU U
oeciIsiMn O6IIICHI/I$I, SICHO, TOYHO, T'PaMOTHO BbIpaXXaTb CBOK TOYKY 3p€HI/I$I B
yCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHMHIA IIO XOI[y pCHIeHI/ISI 3agadu,
KOMMCHTHUPOBATH HOJ'Iy‘-IGHHBIﬁ peBYJ'H:-TaT;

B XOJIe OOCYXXJIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
HpO6HCMBI, pemaeMoﬁ 3aJa4du, BbICKa3blBaThb MHACH, HAICJICHHBIC HaA IIOHUCK
pemeHm{, COIIOCTABJISITH CBOMU CY)KI[CHI/IH C CY)KI[GHI/IHMI/I I[pyFI/IX yqaCTHI/IKOB
nuanora, oOHapyKMBaTh pa3iU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

Hpe)ICTaBJ]HTB pGBYJ]BTaTBI peIHCHI/ISI 3aa4H, G)KCHCpI/IMeHTa, HCCJICAOBAaHUs],
IPOEKTa, CaMOCTOSTENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3ajaad
MPE3CHTAIUU U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbBIE YyHUBepCAJIbHbIEe YUeOHbIe IelCTBUS
Camoopranusanus:



COCTaBJIATh IJIAH, aJITOPUTM PELIECHUS 3aJa4u, BRIOUPATh CIIOCOO pEIIeHus C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUN ¢ yUETOM HOBOM MH(OpPMALINH.

CaMOKOHTPOJ/Ib, IMOUMOHAJIBHBII HHTEJJIeKT:

BJaJeTh HABbIKAMU  TO3HABATENbHON  pedrekcud Kak  OCO3HaHUSA
COBEPILAEMBIX JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
Croco0aMM CaMOIIPOBEPKH, CAMOKOHTPOJISL IpolLecca MU pe3yjbTara pPELIeHUs
MaTeMaTHUYECKOM 3aJauH;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB, IaHHBIX,
HalIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUAM, OOBSICHATH IPUUHHBI
JOCTHKEHHUS WIIM HEIOCTHIKEHUS! PE3YJIbTAaTOB AESITENIBHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTbHON
paboThl HOpU PpEIIeHHH YYEOHbIX 3a7a4, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPabOThI, pacHpenensTh
BUIBl padoOT, JOroBapuBaThbCs, OOCYXKIaTb NPOLECC U pe3ynbTar padoThl,
000011aTh MHCHHS HECKOJILKUX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (GopMax padboTsl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMb» M HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATb CBOM JECHCTBUS C JPYrMMHM WIEHAMHU KOMaH[bl, OLIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

IHPEJMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TOHSTUSMH CTEPEOMETPUU TMPHU
pelIeHnHt 3a7a4 ¥ IPOBEACHUN MAaTEMAaTUUECKUX PACCYKICHUIT;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX NPHU PELICHHUU
rEOMETPUYECKUX 3a/adY;

e KJaccU(UIMPOBaTh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJIHO OMEpUpPOBATH TMOHATHUSIMHU, CBS3aHHBIMM C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXAYy NPSIMON U
IJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHUbl MHOTOTPAaHHUKOB (IpU3Ma,
nupamMua, NPSMOYTOJIbHBIN Mapauiesenunea, Kyo0);

e KJIacCUPUIIMPOBATb  MHOTOTPAHHWKHW,  BbIOMpas  OCHOBAaHMS ISt
KJ1accu(pUKaIuu;

e CBOOOJHO ONEPUPOBATH MOHSITUSMH, CBSI3AHHBIMHU C  CEUEHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHATh napajuiesIbHOE, LEHTPaJIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHUsT HUTYP
Ha MJIOCKOCTH;

e CTPOUTH CEYECHUSI MHOTOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJIHSIThH
(BBIHOCHBIE) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTY:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUKUCIATH IUIONIAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (MpU3Ma,
nupamMua), TEOMETPUIECKUX TEN ¢ TpUMEHEHUuEM (Hpopmyit;

e CBOOOJIHO ONEPHUPOBATH MOHATUAMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCh U IUIOCKOCTh CHUMMETPHUU
burypsi;

e CBOOOJIHO ONEPUPOBATH TMOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAWHATaM B IPOCTPAHCTBE;

e BBIMNOJHATH ACHCTBUS HAJ] BEKTOPAMU;

e pelarh 3aJaud Ha J0KAa3aTEIbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI H3BECTHBIE METObI
IIPU PELICHUH MATEMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHSATH TMPOCTEUIIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKATh, MNpPeoOpa3OBBIBATh M HWHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, TMPEJACTABICHHYI0 Ha
yepTexkax U pUCYHKaX;

e TMPUMEHATH [OJYYECHHbIE 3HAHUA Ha NPaAKTUKE: CpaBHUBaTh U
AHaJM3UPOBATh PEAJbHBIE CUTYallUH, MPUMEHSATh U3YUYEHHBIE IMOHATHS B
mpoiiecce IMOMCKa pelieHusT MaTeMaThyecku  copMyaupoBaHHOU
npoOJieMbl, MOJACIMPOBATH PEAbHBIC CUTYyallMH HA SI3bIKE T€OMETPHHU,
UCCIIE0BATh MMOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM T€OMETPUUYECKHUX
NOHATUI U TeopeM, ammapara ajareOpbl, peliarh MpakTUYECKUe 3aJlayd,
CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUUECKUX BEITUYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTUS TEXHOJIOTHIA.

K xonmy 11 kaacca oOyyaromuiicss HayqIuTCs:



CBOOOJHO OIEPUPOBATH TOHATHUSMH, CBS3aHHBIMU C IWJIMHIPUICCKOM,
KOHUYECKON U c(hepruyeckol MOBEPXHOCTAMU, OOBICHATH CIOCOOBI
MOJIyYEeHHUS;

OTIEpUPOBATh TIOHATHSIMH, CBSI3aHHBIMHU C TEJIaMU BPAIICHUS: TUIUHAPOM,
KOHyCcOM, c(hepoit u mapom;

pacmo3HaBaTh Teia BpamieHus (UUIUHApP, KOHYC, cdepa W Mmap) u
O0O0BSACHATH CIIOCOOBI MOTYUYEHUS TEJ BPAILICHUS;

KJIaCCH(PHUIIMPOBATh B3aUMHOE PACIIONIOKEHUE CPEPhI U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB WM TEJ BpaIleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIleHHUS,
Tr€OMETPUYECKUX TEJ C MPUMEHEHUEM (popmyIL;

CBOOOJHO OIEPUPOBATh MOHITHAMH, CBSI3aHHBIMH C KOMOWHAITUSMU T
BpaIllCHUs] ¥ MHOTOTPAHHWUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
OMHCaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXIY TUIOIIAISIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

u300pakaTh u3y4daemble (UTYpHI, BBITOIHATH (BBIHOCHBIE) TIJIOCKUE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TN BPAICHUS,

U3BJICKaTh, WHTEPIPETUPOBATL U MPeoOpa3oBhIBATH WHOOPMAITUIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

cBOOO/IHO OTIEPUPOBATH TIOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiuy HaJl BEKTOPAMH;

3a/1aBaTh MIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHUCTEME KOOPAMHAT;
peniaTb reOMETpUUYECKHEe 3aJa4id Ha BBIYHMCICHUE YTIIOB MEXY MPSIMbIMU
U TJIOCKOCTSIMHU, BBIYHCICHHE PACCTOSHUN OT TOYKH IO IUIOCKOCTH, B
IIEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHUH;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMU, CBA3AHHBIMH C JBUKCHUEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBMXKCHHUI;

BBITIOJTHATh HM300pa)X€HUST MHOTOTPAaHHUKOB W TEJ BpalleHUs IMpHU
[apaJjuIeIbHOM — NEPEHOCE, LEHTPAIBHOM CUMMETPHUH, 3€PKaJIbHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSMOH, MpeoOpa3oBaHus 10100,
CTPOUTH CEUEHUS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUEHUs IMIUHJpa
(mapayieTbHO U MEPHEHAUKYISPHO OCH), CEUEHUsI KOHYca (MapaJliebHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIINHY), CEUCHHSI 11apa;
UCIOJb30BaTh METOJbl IOCTPOCHUS CEUEHUH: METOJA CIEAO0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIECH TIOCKOCTH;



JIOKA3bIBaTh T€OMETPUUYECKUE YTBEPKACHUS;

NPUMEHSTh TeoMeTpuueckre (aKThl Ui PEHICHHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANOJIAraloIINX HECKOJIBKO IIAroB PEMIEHUS, €CIU YCIOBHUA
MPUMEHEHHUS 3a/I1aHbl B IBHOW U HESIBHOU (popme;

pelarh 3aJadyd Ha JOKAa3aTelIbCTBO MATEMATUYECKUX OTHOIICHUWA W
HaXO0XJCHHE T€OMETPUUECKUX BEJINYMH;

IPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKHUX 3a/aY;

NPUMEHATh  [OJYYEHHbICE  3HAHUSA  HA  [PAKTUKE:  CPABHUBATS,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALMU, IPUMEHSITh U3YUYCHHBIE
NOHATHS, TEOpPEMbI, CBOWCTBA B IMPOLECCE IOUCKA  PEHICHUs
MareMaTu4ecku  cHOpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJECIUPOBATH
peaIbHBIE CUTyallUH Ha SI3bIKE T€OMETPUH, HCCIIENOBATh ITOCTPOCHHBIE
MOJIEJIA C MCIIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM M TEOPEM,
anmapara anreOpbl, pemaTh MpakTUYECKUe 3a7aud, CBSI3aHHbBIE C
HaXO0XJICHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (pyHIaMEHTa Pa3BUTUS TEXHOJIOTHA.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJTIACC
KosmmuecTBo yacos
Ne ni/m HaumeHoBaHue pa3aesioB M TeM NPOrpaMMBbl Beero KoHTpoJbHbIe IpakTHyecKue
padoThI padoThI
1 BBenenue B crepeoMeTpuro 23 1
2 B3aumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE 6 1
[TapaniaenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE
4 [lepneHIUKYISAPHOCTD NPSAMBIX U IUIOCKOCTEN B )5
IIPOCTPAHCTBE
5 VYTriabl ¥ paccTosIHUA 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B IpOCTpaHCTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U CUCTeMAaTH3aIUs 3HAHUI 5
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 0




11 KJIACC

KosnuecTBo 4acon
Ne ni/m HanmenoBaHue pa3/iesioB U TeM POrpaMMbI Beero KoHTpoJIbHbIE IpakTHYecKne
padoThI padoThbI

1 AHanmuTu4eckas TeoMeTpust 15 1
2 [ToBTOpEeHMEe, 06001IeHNE U CCTeMaTU3allks 3HAHUN 15 1
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaayu moBepXHOCTH U 00BEMBI KPYTIIBIX TEJ 9 1
6 JBrkeHUS 1
7 [ToBTOpEeHHE, 0000IIEHUE U CUCTEMATH3AIINS 3HAHUH 17 2

OBUIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoimnyecTBo yacos
Ne ni/m Tema ypoka B KouTtpoabHbie IIpakTu4yeckue
cero padoTbI padoTbI
1 OcHoBHbIE IIpaBUIIa U300paKEHNS HA PUCYHKE IIIIOCKOCTH, |
NapajuIeIbHBIX IPSIMbIX (OTPE3KOB), CEPEUHBI OTpE3Ka
[TonaTus crepeoMeTpun: TOUKa, IpsiMasi, I0CKOCTb,
) npoctpancTBO. OCHOBHBIE MPaBHiia U300paKEHUS Ha 1
PHUCYHKE IIOCKOCTH, apaJuIEIbHBIX IPAMBIX (OTPE3KOB),
CEpeUHBI OTpe3Ka
3 [TonsiTHA: epeceKaroIuecs IIOCKOCTH, NTEPECEKAIOIINECS |
psiMasi ¥ MJI0CKOCTh; MOJYPOCTPAHCTBO
4 [TonsiTHA: nepeceKaroIuecs IIOCKOCTH, NTEPECEKAIOIINECS |
IpsiMast ¥ IJIOCKOCTB; MOJyIIPOCTPAHCTBO
5 MHororpaHHUKH, U300pa)KeHUE ITPOCTENIINX |
IPOCTPAHCTBEHHBIX (PUIYp, HECYIIECTBYIOIUX OOBEKTOB
6 MHororpaHHuKH, U300paKeHUE MTPOCTENIINX |
POCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX OOBEKTOB
7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUSA U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEJICTBUS U3 HUX.
9 CriocoOblI 3a1aHus IPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE. 1
O06o3Ha4YeHUs IPSMBIX U TUTOCKOCTEH
10 N300paxeHne cedeHnid nupamuibl, Ky0a 1 Mpu3Msl, 1

KOTOPBIE TPOXOST uepe3 ux péopa. Mzobpakenue




MIEPECEUCHHUS MTOTYUYECHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUM Pa3HbIMU LIBETAMHU

11

N300paxeHne ceueHni mupamMuabl, Kyoa i IpU3MBI,
KOTOpbIE MPOXOAT yepe3 ux peéopa. M3obpaxenue
HIepeCceUYCHUsI MOJTYUCHHBIX TUIOCKOCTEH. PackpamBanue
TIOCTPOSHHBIX CEYCHHH Pa3HBIMU IIBETAMH

12

H300pakeHre ceueHuni MupaMusIpl, KyOa v IPHU3MBI,
KOTOpBIE TPOXOAT uepe3 ux péopa. Mzobpaxenue
nepeceueHusl MOJIyYeHHBIX IJI0CKOCTEH. PackpanimBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMH IIBETAMH

13

N300paxeHue cedeHnid nupamuibl, Ky0a 1 Mpu3Msl,
KOTOpBIE MPOXOAT uepe3 ux péopa. Mzobpakenue
MepeceueHHs MOTYUYCHHBIX IUIOCKOCTe. PackpammBanue
MOCTPOEHHBIX CEYEHUI Pa3HbIMU LIBETAMHU

14

MeTton cnesoB AJist TOCTPOSHUS CeUSHUN

15

Mertopn crie1oB AJis mocTpoeHus ceuenuii. CBoncTBa
[IEPECCUCHUN MPSAMBIX U IUIOCKOCTEN

16

Merton cnenoB aiist nocTpoeHus ceueHuid. CBoiicTBa
NIEPECCUECHUN MPAMBIX U IUIOCKOCTEN

17

[ToctpoeHue cedenuit B mupamue, Kyoe mo TpéM ToUYKkaM Ha
pEbpax. CozaHne BRIHOCHBIX YEPTEKEH U 3aKCh I1aroB
IIOCTPOEHUS

18

[Toctpoenue ceuenuit B mupamuje, Kyoe mo TpéM ToUukaMm Ha
p€6pax. Cozanre BBIHOCHBIX YEPTEIKEH U 3aITUCh I1aroB
MOCTPOEHUS

19

[ToctpoeHue cedyenuit B nupamue, Kyoe mo TpéM ToUKaM Ha
pé6pax. Co3naHne BEIHOCHBIX YEPTEKEH U 3aIMCh 11aroB
IIOCTPOCHHUSA




20

[TocTpoenue ceuenuii B mupamue, Kyoe o TpéM Toukam Ha
pébpax. CozaHne BEIHOCHBIX YEPTEXKEH U 3aIlUCh 11aroB
IIOCTPOCHUSA

21

[ToBTOpenue manumerpuu: Teopema 0 IpOnOPLHUOHATBHBIX
otpeskax. [lomoOue TpeyroabHUKOB

22

[ToBTOopenne mnanumerpun: Teopema Menenasi. PacueTsl B
CEUYEHMSIX HA BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUIAHUMETPHUH U CTEPEOMETPUH

23

Kontponbnas pabora "Axkcuomsl crepeomerpun. Ceuenus"

24

B3anMHOe pacrosioxKeHue IpsMbIX B IPOCTPAHCTBE.
CkpeumBatouiuecs npsmble. [Ipu3Haku cKkpenyBarommnxcs
npsmeix. [lapamiensHblie npsMble B IPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAaHUU U €IUHCTBEHHOCTH IPSAMOU
NapaJuleJIbHON JAaHHOU MPSAMOM, IPOXOIAILIEH YePE3 TOUKY
MIPOCTPAHCTBA U HE JIeXkKaALIEH HAa TaHHOW npsMou. Jlemma o
MEPECEUCHHNH NTAapaJUICIIbHBIX MPSIMBIX INIOCKOCTHIO

26

[TapatenpHOCTB TpexX IpsMBIX. TeopeMa o TpEx
NapaJuIeIbHBIX NPAMBIX. Teopema 0 CKpEeINBaOIUXCS
IPSIMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOIICTBA
napajuieIbHOTO MPOeKTHpoBaHus. M300paxkeHne pa3Hbix
buryp B nmapajienbHON IpOeKIIuu

28

[lenTpanpHas npoeKuus. YTOJI ¢ COHAIIPABICHHBIMU
CTOpOHAMHU. YTOJ MEXAY MPIMBIMU

29

3agauu Ha JOKa3aTelIbCTBO U UCCIIEIOBAHUE, CBA3AHHBIE C
PacIoJIOKEHUEM MPSAMBIX B IPOCTPAHCTBE

30

[ToHsTHS: MapaIETbHOCTD NPSIMOM U INIOCKOCTH B
rpocTpadcTie. IIpu3Hak napamienbHOCTH MPIMOM U




r1ockocTH. CBOMCTBA NMapajljIeIbHOCTH MPSAMON U
IIJIOCKOCTH

31

['eomeTpuyeckue 3a7auu Ha BBIYUCIIEHUE U 10KA3aTEIbCTBO,
CBSI3aHHBIE C NAPAJICIIBHOCTHIO PSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenune cedeHus1, MPOXOIAIIETO Yepe3 JaHHYIO MPSMYIO
Ha YepTexe U MapalieIbHOTO APYrou npsMoi. Pacuér
OTHOIIIEHUH

33

[TapannensHas npoeKurs, IPUMEHEHHUE ISl TOCTPOCHUS
cedeHni KyOa u mapasuienenurena. CBoicTBa
napasulieJienumnesia u IpusMbl

34

[TapamtenpHbie IockocTy. [Ipu3Haky napamiesbHOCTH
JIBYX TJIOCKOCTEM

35

Teopema 0 napauieIbHOCTH U €IUHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIALIECH Yepe3 TOUKY, HE IIPUHAIIEKALLYIO JaHHON
IIJIOCKOCTH U CJIEJICTBUS U3 HEe

36

CBolicTBa NapayuIeIbHBIX IUNIOCKOCTEN: O apalIeIbHOCTH
IIPSIMBIX [IEPECEYCHUS IIPU IIEPECEUEHUN IBYX
NapajuleIbHBIX IIJIOCKOCTEN TPETheU

37

CaoiicTBa napaieNbHbIX MIOCKOCTEN: 00 0Tpe3Kax
HapayieNIbHbIX MPSAMBIX, 3aKIOYEHHBIX MEKIY
NapaJuIeJIbHBIMHU IIJIOCKOCTSIMU; O NIEPECEUEHUH NPSMOI C
JBYMs NapajyIeIbHbIMU TUIOCKOCTSIMU

38

[ToBTOpenue: Teopema Ilndaropa Ha IIIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS MPAMOYTOJIBHOTO
TPEYTrOJIbHUKA

40

CaolicTBa Ky0a U MPsIMOYTOJIBHOTO Napajuiesenune1a

41

Brrunciaenue aiuH OTPC3KOB B KYGG " IpsAMOYT'OJIbHOM




napauiCICIUIICIC

[TepnieHIuKyIIpHOCTH NPSAMOM U MI0cKocTH. [Ipu3Hak

42 NEPIECHIUKYJIAPHOCTH MPSIMON U INIOCKOCTH

43 [lepnenauKyISIpHOCTD NMPSMOM U TUI0CcKOCTH. [Ipu3Hak
NEPIECHIUKYJIAPHOCTU MPSIMON U INIOCKOCTH
Teopema o CyIIeCTBOBaHUM U €JUHCTBEHHOCTH IPSIMOH,

44 MPOXOJIAIIECH Yepe3 TOUKY TPOCTPAHCTBA U
NEPIEHINKYJIIPHON K MIIOCKOCTH

45 [T10CcKOCTH M EPIEHANKYIISIPHBIE UM NIPSIMBIE B
MHOTOTpaHHHUKaX

46 [T1n0cKOCTH ¥ NEPNEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

47 [Tepnenaukynap u HaknoHHas. [loctpoenue
NEPIECHAUKYJIApA U3 TOYKU Ha MPSAMYIO

43 [lepnenaukysnsap u HaknoHHas. [loctpoenue
NEPIECHIUKYJIApA U3 TOYKU Ha NPSAMYIO

49 Teopema o Tpéx nepneHAUKyspax (mpsMas U oopaTHast)

50 Teopema o Tpéx nepneHAUKyIspax (npsmas U oopaTHast)

51 Yroa Mexay CKpelMBaroIMMUCA PSMBIMU

5 [Tonck nepneHIUKyYIAPHBIX MPSAMBIX C IIOMOILBIO
NEPIEeHIUKYJISAPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTHPOBAHNE

54 [TocTpoenue ceuenuii Ky6a, MpU3MBbI, TPABUIBHOM
MUPAMUJIBI C TOMOLIBIO OPTOTOHATIBLHON MPOEKIMU

55 [TocTpoenue ceuenuii Ky6a, MpU3MBbI, TPABUIBHOM
MUPAaMUAJBI ¢ TOMOLIBK0 OPTOTOHAIBHOW NTPOEKIIMH

56 CuMMeTpus B MPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH.




[InockoCTH CUMMETPHUI B MHOTOIPAaHHHUKAX

[Tpr3Hak neprneHAnKyJIIpHOCTH MPSIMOM U IIOCKOCTH Kak

>7 CJIEICTBUE CUMMETPUU

53 IIpaBuIbHBIE MHOTOTPAHHUKH. PacyéT paccTOsHUNA OT TOYKH
JI0 IIJIOCKOCTH

59 IIpaBuIBHBIE MHOTOTPAHHUKH. PacyéT paccTOsSHUN OT TOYKH
J10 TUIOCKOCTH

60 Crioco0bl OIyCTUTD MEPIEHAUKYIISIPBL: CHMMETPHSL, CABUT
TOYKH 110 MTApaJuIeIbHON MPSMOMN

61 CnBur no HenapasuieabHON NMPSAMON, U3MEHEHUE PACCTOSIHUM

6 KontponbHas padota "B3anMHoe pacnosnoxeHue NpsiMbIX U
IJIOCKOCTEH B MpOCTpaHCTBE"
[ToBTOpEHME: Yroa MEXKIY MPSMBIMU Ha TUIOCKOCTH,

63 TPUTOHOMETPUS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64 [ToBTOpEHME: YrOa MEKIY CKPEIIMBAOIIUMHUCS NPSMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOIbl BBIYUCICHUS YTIJIa MEXKAY
IPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpanssiii yroj. CBOMCTBO JMHEWHBIX YIJIOB IBYTPaHHOTO
yriaa

67 ITepnenaukynapHsle maockocTy. CBOMCTBA B3aUMHO
NEPIECHIUKYJIAPHBIX IUIOCKOCTEN
IIpu3HaK nepneHIuKyJIIpHOCTH IUIOCKOCTEN; TeOpeMa O

68 MPSIMON MepecevyeHus IBYX IIOCKOCTEH MEePIEeHINKYISPHBIX
TPEThEN MIIOCKOCTH

69 [TpsMoyToNbHBIN Napasuienenunen; Kyo; n3aMepeHus,




CBOMCTBA NPSIMOYTOJIBHOIO IapaJlIeIICIIUIIE 1A

TeopeMa 0 JuaroHajivu npsAMOYTOJIbHOTO ITapaJlICJICIUIICa U

70 N
CJIEJICTBUE U3 HEE

71 CrepeoMeTpuueckre U IPUKIIAIHbIE 33]1a4l, CBA3aHHbIE CO
B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U INIOCKOCTU

7 [ToBTOpEHME: CKpELMBAIOLIUECs IPSIMbIE, TapaljielIbHbIe
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHUKAX
[Tapa nmapayienbHbIX IVIOCKOCTEW Ha CKPEIIMBAIOIINXCS

73 IPSIMBIX, PACCTOSIHUE MEX/Ty CKPELIUBAIOLIUMUCS TPSIMBIMU
B IIPOCTBIX CUTyaLUsIX

74 PaccTosiHEE OT TOYKM 10 TNIOCKOCTH, PACCTOSIHUE OT MPSAMOM
J10 IIJIOCKOCTH

75 Brruncnenue pacCTOSHAN MEXAY CKPEIUBAIOIIUMUCS
IPSIMBIMU C TIOMOILBIO NIEPIEHANKYIISPHON INIOCKOCTH
TpéxrpaHHblil yroJ, HEPaBEHCTBA I TPEXTPAHHBIX YTJIOB.

76 Teopema ITudaropa, TeopeMbl KOCHHYCOB M CHHYCOB JIJIS
TPEXTPAHHOTO yIJIa

77 DneMeHTHl cheprudecKoil TeOMETPUH: T€0Ie3MYECKIE TNHUN
Ha 3emiie

78 KonTponbHas padota "Yribl u paccrosHus"

79 CucremaTtuszanus 3HaHu "MHOTrOrpaHHHK U €0 3JIEMEHTHI"

80 [Tupamuaa. Buger nupamun. [IpaBunsHas nupamuia

81 [Tpuzma. [Ipsimas n HakioHHas npu3Mmsl. [IpaBunbHas
npusma

20 [IpssMo# napaiesnenunesn, npsMOyTroabHbIN
napajuienenunes, Kyo

83 Beinyknble MHOrOrpanHuku. Teopema Diinepa




%4 Beinyknble MHOrOrpanuuku. Teopema Oiinepa. [IpaBuiibHbIe 1
Y TIOJIyIIPaBUJIbHbIE MHOTOTPAHHUKH
85 KoHnTtponbHas pabora "MHOrorpaHHuku" 1
86 IlonsiTHE BEKTOpA HA IUVIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pasnocts BEKTOpPOB 1
89 [IpaBuio mapannenenunena 1
90 YMHOKEHUE BEKTOPA HA YUCIIO 1
01 Paznoxenne BeKTf)pa 1o 6a3ucy TpEX BEKTOPOB, HE 1
JeKalMX B OAHON INIOCKOCTH
92 CkansipHoe NMpOU3BEICHNE 1
93 Boruncnenue yria Mexay BEKTOpaMHU B IIPOCTPAHCTBE 1
94 [Ipocreiive 3aa4u ¢ BEKTOpaMu 1
95 IIpocreiimne 3a1a4u ¢ BEKTOpaMu 1
96 [Tpocreiiine 3aaun ¢ BEKTOpaMu 1
97 IIpocreiimne 3ana4u ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMATU3ALMS SHAHUN 1
99 O06o0011eHre U cucTeMaTu3alus 3HaHu! 1
100 Hrorosast koHTpoIbHAs paboTa 1
101 HToroBast KOHTpoJIbHAs paboTa 1
102 O000111eHrEe U cUCTEMATU3ALMS SHAHUN 1
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102




11 KJIACC

KoaudecTBO 4acoB

Ne ni/m Tema ypoka B KounTtposbHbie IIpakTnyeckue
cero padoThI padoThbI

1 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B |
npocTtpaHcTae"

2 [ToBTOpenue Tems! "CkansipHoe MPOU3BEACHUE BEKTOPOB" 1

3 IToBTOpEeHUe TeMbI "BblunicieHue yriia Mexay BEKTOpaMu B |
npocTpaHcTBe"

4 [ToBTOpenue Tems! "YpaBHEeHHE NPSAMOM, TPOXOIALIEH |
yepes JIBe TOUKH"

5 VYpaBHEeHHE MJIOCKOCTH, HOPMaJlb, YpaBHEHHUE TIOCKOCTH B |
OTpe3Kax

6 YpaBHEHME NIJIOCKOCTH, HOPMaJlb, YpABHEHUE TUNIOCKOCTH B |
OTpe3Kax

7 BekropHoe npousseneHue 1
JIuHeWHbIE HEPABEHCTBA, JIMHEHHOE NPOrPaMMHUPOBaHHE 1

9 JIuHeliHble HEPABEHCTBA, TUHEHHOE IPOIPAMMHUPOBAHNE 1

10 AHanuTHyeckue MeTo/Ibl pacuéra yria MKy IpsIMbIMU B |
MHOT'OTpaHHHUKaX

1 AHanuTH4YecKue METOJBl pacuéra yria MeKAy INIOCKOCTIMU |
B MHOTOTpaHHHUKAX

12 ®dopmyJia pacCcTOSIHUSL OT TOYKHU A0 INIOCKOCTH B |
KOOpAHMHATAX

13 Haxoxpaenue paccTossHUI OT TOYKHU 710 IUIOCKOCTH B KyOe 1

14 Haxoxnenue paccTostHui OT TOYKH 10 TIJIOCKOCTH B 1




MIPaBUJILHON NTUPAMUJIEC

15 KonTponbhas pabota "AHanuTrueckas reoMeTpus’"

16 CedeHusi MHOTOTPAaHHUKOB: CTAHIAPTHBIE MHOTOTPAaHHUKHU

17 CeueHrss MHOTOTPAHHUKOB: METO/ CJIE/IOB

18 CeueHuss MHOTOTPAHHUKOB: CTaHAAPTHBIE TUIOCKOCTH,
MepecevyeHus MPsIMbIX U MJIOCKOCTEN

19 [TapansenbHble psIMbIE U TUIOCKOCTH: MapajlieIbHbIe
CEUYCHHUS

20 [TapannensHble NPAMBIE U TUIOCKOCTHU: PACYET OTHOIIECHUI

21 [TapamienbHbIe TPSIMBIC U TFIOCKOCTH: YTIIBI MEKITY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU
[lepnenukynsipHbIE MPSMBIE U TUIOCKOCTU: CTaHIaPTHBIE

22 napbl MEePHIEHANKYIISIPHBIX TUIOCKOCTEN U MPSMBIX,
CUMMETPUU MHOTOTPAHHUKOB

oy [TepneHnuKkysipHbIE MPSMBIE U TIIOCKOCTH: TEOpEMa O TPEX
MEPICHIUKYIISIpaxX

24 [lepneHnuKyIsIpHBIE MPSMBIE U TIIOCKOCTH: BBIUMCICHUS
JUIUH B MHOTOTpaHHHUKaX

)5 [ToBTOpEHME: TIIOMAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JJIs
TI0MIACH, COOOpaKeHUS TIOT00MS

%6 [ToBTOpEHME: TIIOMAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI IJIs
TUTOIIA e, COOOpakeHUS TTOA00MS

7 [ToBTOpEHME: IO MHOTOYTOIBHUKOB, POPMYIIBI JUIS
TUTOIIA N, COOOpaKeHUS TTOA00MS
[Inomanu ceyeHUt MHOTOTPAHHUKOB: TLJIOIIAIU

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpakeHuUs

nonoous




[lnomaau ceyeHnii MHOTOTPaHHHUKOB: TUIOLLAIN

29 MIOBEPXHOCTEH, pa3pe3aHus Ha YacTu, COOOPaKEHUS
no1o0us

30 Konrponsnas padora "[loBTOpeHre: MHOTOIpaHHUKH,
CEYEeHHs] MHOTOI'PaHHUKOB"

31 O65bEM Tema. O0BeM MPSMOYTOIHFHOTO TapasiIesIeIUIIe /1a

0 3amaun 00 yaBOCHHU Ky0a, 0 KBajaparype Kyoa; o
TPUCEKIINH yIiia

13 CrepeoMeTpuuecKkue 3ajauu, CBI3aHHbIE C 00bEMOM
IIPSIMOYTOJIBHOTO Napajuieenuneia

34 [IpuknanHeie 3a1a4m, CBsI3aHHBIE C BEIUKUCICHHEM 00bEMa
MIPSIMOYTOJIBHOTO NapajuleNenune1a

35 O0BEM npsMOoit TPU3MBI

36 CrepeoMeTpHuyecKre 3aJjauu, CBA3aHHbIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

37 [Ipuknaanbie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM MPSMON
MIPU3MBI

33 Brruncnenne 00bEMOB TEIN ¢ TOMOIIBIO OMPEACTEHHOTO
uHTerpana. O0bEM HaKIIOHHOM MPU3MBI

19 Boruncnenne 00bEMOB Te ¢ TOMOUIBIO ONIPEAETEHHOTO
uHTerpana. O0bEM MUpamMuIbI

40 ®opmyna o0bEMa nupamuabl. OTHOIIEHHE 00bEMOB
UpamMu;] ¢ OOITUM yTIIOM

41 ®opmyna o0béMa nupamuabl. OTHOIIEHHE 00bEMOB
UpamMu;] ¢ OOITUM yTIIOM

4 CrepeoMeTpuyecKkue 3ajauu, CBI3aHHbIE C 00bEMaMu

HAaKJIOHHOM IIPU3MBbI




CrepeoMeTpHuyecKre 3aauu, CBSI3aHHbIE C 00bEMaMu

43
MHUpaMU/IbI

44 [Ipuknagueie 3anaun o TeMe "OO0bEMBI Te", CBSI3aHHBIE C
00BEMOM HAKIIOHHON TTPU3MBI

45 [Ipuknagueie 3anaun o TeMe "OO0bEMBI Te", CBSI3aHHBIE C
00BEMOM MUPAMMU/IBI

46 [Ipumenenne 06bEMOB. Brlunciienue paccTossHus 10
IUIOCKOCTH

47 Konrponsnas padora "O6bpEM MHOTOTpaHHHUKA"

43 [Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIoIIie
HUIMHAPUYECKON MOBEPXHOCTH

49 Hwmuaap. [psmoit kpyrooit unuuap. [lnomans
NOBEPXHOCTU LUIUHIPA

50 Konnueckas moBepXHOCTh, 00pa3yromne KOHMIEeCKOU
noBepxHoctu. Konyc

51 CeueHure KOHYyca IJIOCKOCTbHIO, MapaJlIeIbHON MIOCKOCTH
OCHOBaHMS

5) Yceuénnslii konyc. M300paskeHre KOHYCOB M yCEYEHHBIX
KOHYCOB

53 [Tmomaae 60KOBOI MOBEPXHOCTH W TIOJTHON TTOBEPXHOCTH
KOHyca

54 [Tmomaak 60KOBOI MOBEPXHOCTH W TIOJHON TTOBEPXHOCTH
KOHYycCa

55 CrepeomeTpruecKkue 3aauu Ha I0Ka3aTEIbCTBO U
BBIUHCIICHHE, TOCTPOCHUEM CEUYCHMI LIUIIMH]IPA, KOHyCca

56 CrepeomeTpruecKue 3aauu Ha I0Ka3aTEIbCTBO U

BBIYUCIJICHHE, TOCTPOCHUEM CEUCHHM IMIIMH]Ipa, KOHYyCca




57

HpI/IKHaI[HI:Ie 3ala4y, CBA3aHHBIC C HUJIIMHAPOM

58 [IpuknaaHele 3a1a4u, CBsI3aHHbIE C MJIMHAPOM 1

59 Cdepa u map 1

60 [Iepeceuenue cdepsl u mapa ¢ mwiockocTbio. Kacanue mapa |
U cdepsl INIOCKOCThI0. Bua n n3o0paxenue mapa

61 Ilepeceuenue cdepsl u mapa c miockoctoio. Kacanue mapa 1
U cdepsl INIOCKOCThI0. Bua n n3o0paxenue mapa

62 VYpaBuenue chepsl. [Inomans cepsl u e€ yacreit 1

63 CummeTtpust chepsl 1 mapa 1
CrepeoMeTpHuyecKre 3aJjaun Ha J10Ka3aTeIbCTBO U

64 BBIYHUCIICHHE, CBSI3aHHBIE CO Cepoii U mapom, 1
MMOCTPOCHUEM HX CEUEHHH MIIOCKOCTHIO
CrepeoMeTpHuuecKre 3aJaui Ha J0Ka3aTeIbCTBO U

65 BBIUMCIIEHHUE, CBA3aHHBIE CO c(epoil U mapom, 1
MIOCTPOCHUEM UX CEUEHHH MIIOCKOCTHIO

66 [IpuknaaHbie 3a1a4u, CBsI3aHHbIE cO chepoit U mapom 1

67 [ToBTOpEHUE: OKPYHKHOCTH HA INIOCKOCTH, BHIUUCIICHUS B 1
OKpY’KHOCTH, CTaHapTHBIE 000U

68 Pa3znuynble kOMOMHALIMY TN BpallleHUs. © MHOTOIPaHHUKOB 1

69 3anaun o Teme ""Tena u MOBEPXHOCTH BpaLLEHUS" 1

70 3anauu no teme ""Tena u MOBEPXHOCTH BPALLEHUS" 1

71 Kontponbnas padota "Tena u moBepXHOCTH BparieHus" 1

72 O6beém mumHapa. Teopema 006 00BEME IPSIMOTO IIMITHHIPA 1

7 Berurcnenue 00bEMOB TEI ¢ TOMOIIBIO OMPEACTEHHOTO 1
unterpaia. O6bpEM KoHyca

74 [Tnomaau 60KOBOH U MOTHON MOBEPXHOCTH KOHYCa 1




CTepeOMeTpI/I‘{eCKHe 3aaa4i, CBA3aHHBIC C BBIYHCIICHUECM

7 00BEMOB IUITUH/IPA, KOHYCA
76 [Ipuknagueie 3anaun o TeMe "OO0bEMBI U IIIOIIA TN
noBepxHocTen ten"
O0BEM 1Iapa 1 mapoBoro cekropa. Teopema 006 o0bEME
77 mapa. [Inomane chepsl. CTepeomeTpuuecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB I1apa, IMIapoBOTO
CErMeHTa M IIapOBOT'0 CEKTOpa
[Mpuknagneie 3amaun o Teme "OOBEMBI TeN", CBI3aHHBIE C
78 00bEéMOM Mm1apa ¥ Iomaabio chepbl. COOTHOIICHUS MEXTY
TJIOMIA MU TIOBEPXHOCTEH M 00BEMaMU MOJOOHBIX TEJ
[Tomo6HbIe Tena B mpocTpaHcTBe. M3Menenue o0bwEma npu
79 noaoOun. CtepeoMeTpruecKue 3aa4n, CBI3aHHbBIC C
BBIYHCIICHHEM O0OBEMOB TEJ U IUIONIA/IEH TOBEPXHOCTEH
20 KonTponbras padota "[lnomaan moBepXHOCTH U 0OBEMBI
KpYyIJbIX Ten"
21 JBuxenus npoctpancTBa. Otobpaxkenus. [IBuxeHus u
paBeHCTBO (puryp. Ob1ue cBOWCTBa IBUKECHHIA
Buapl niBukeHMil: napauiebHbIN IEPEHOC, IEHTpaIbHAs
82 CUMMETpHUS, 3epKajbHasi CAMMETPHS, TOBOPOT BOKPYT
pSAMON
83 [IpeobpazoBanus nmogodust. [Ipsmas u chepa Ditnepa
84 ['eomerpuueckue 3aaun Ha MPUMEHEHUE JIBHXKCHUS
85 KonTponbnas pabota "BekTopsl B mpocTpancTse”
O6o06maromee moBropeHue 11 MOHATHII U METOJIOB Kypca
86 reometrpun 10—11 knaccoB, cucremaTu3auus 3HaHUM:

"[lapayienbHOCTDh MPSIMBIX U TJIOCKOCTEHW B MPOCTpaHCTBE"




87

Ob6o6maromee noBroperue 11 moHATHI U METOIOB Kypca
reometrpun 10-11 knaccoB, cucremaTu3auus 3HaHUM:
"BexTops! B npocTpancTae”

88

Ob6o6maroree noproperue 11 noHsATHH U METOIOB Kypca
reomerpuun 10—11 kinaccoB, cuctemMaTu3aius 3HaHUM:
"BexTopsl B npocTpaHcTee”

89

O6o06maromee moBTopeHue 11 MOHATHI U METOZIOB Kypca
reomerpun 10—11 kimaccoB, cucremaTu3anus 3HaHUM:
"O6beM MHOTrOrpaHHuka"

90

O6o06maromiee moBTopeHue 11 MOHATHII U METOZIOB Kypca
reomerpun 10-11 knaccos, cucremaTu3anys 3HaHUM:
"O6beM MHOTOrpaHHHKA"

91

O6o0maromiee moBropeHue 11 MOHSATHII 1 METOZIOB Kypca
reomerpun 10—11 knaccoB, cuctemaru3zanus 3HaHUN:
"[Lmomanu MOBEpXHOCTH B O0BEMBI KPYTJIBIX TE"

92

O6o0maroiiiee nmoropenue 11 MoHSATHIT U METOJIOB Kypca
reomerpun 10—11 xnaccos, cuctemMaTru3anys 3HaHUN:
"Ilnomanu MOBEpXHOCTH B OOBEMBI KPYTJIBIX TE"

93

Htorosast KOHTpoOJbHAsE paboTa

94

HtoroBast KOHTposbHas padoTa

95

[ToBTOpEeHME, 0000IMIEHNE U CUCTeMAaTH3aIUs 3HAHUI

96

Hctopus pa3BuTHsI CTEPEOMETPHUM KAK HAYKH U €€ POJib B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pasBUTHs CTEPEOMETPUH KAaK HAYKHU U €€ pPOjlb B
Pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

I/ICTOpI/I}I Pa3sBUTHA CTCPCOMECTPHUUN KAK HAYKHU U et POJib B




Pa3BUTHHU COBPEMEHHBIX HHKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUH

99

Hcropus pa3BuTHs cTepeoMETPUH Kak HAyKu U €€ pojib B
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

100

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHH COBPEMEHHBIX WHKCHEPHBIX U KOMITBIOTECPHBIX
TEXHOJIOTUH

101

Hctopus pa3BuTHsI CTEPEOMETPUM KAK HAYKH U €€ POJib B
Pa3BUTHH COBPEMEHHBIX HMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Hcropus pasBUTHS CTEPEOMETPUH KaK HAYKHU U €€ pPOjlb B
Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB IIO [TIPOTPAMME

102







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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