MHHHUCTEPCTBO ITPOCBEIEHUA POCCUNCKON ®EJIEPAIIUA
MunucrepcTBo oopazoBanusi Camapckoii 001acTi

IOxHo0e ynpaBJjieHue MUHUCTEpPCTBa 00pa3oBaHust CamapckoiiodacTn

I'bOY COMI "OII" noc. IMoasikos"

PACCMOTPEHO ITPOBEPEHO YTBEPXJIEHO

Ha 3acenanuu MO 3amectutenb qupekropa M. o. nupektopa 'BOY
YUUTENEN o YBP COLI «OL» noc.
TYMaHUTapHOTO U [TonsaxoB

€CTECTBEHHO-

A.B. Dpramesa

MAaTCMAaTHYCCKOI'O

E. A. I
IIUKJIOB «26» aBrycra 2024 r. MJIOBCKAA

[Tpukaz Ne 194 ot «29»
asrycra 2024 .

A. b. DprameBa

[Ipotokomn Nel ot «26»
aBrycra 2024 r.

/T

PABOYASI ITPOTPAMMA  C-RU, 0="TBOY COW ™OL™
noc. [Nonskos",

CN=Wwnpgnoesckaa E_A
(ID 1818865) E=so_polsk_sch@samara.edu.ru

00cdbedd50c92f0bcf
2024-08-29 11:30:13

yueOHoro npeamera «I'eomeTpusi. Yriay0/1eHHbIH YPOBEHb)

it ooyuatomuxcst 10 — 11 kiaccos

Ioaskos, 2024


mailto:E%3Dso_polsk_sch@samara.edu.ru

HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBisieTCss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHErO
oO1ero oOpa3zoBaHus, TaKk Kak 00eCleuynBaeT BO3MOKHOCTh U3YUSHUS TUCHUTLTUH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH W NPEAMETOB TI'yMaHUTApHOIO LHKIIA.
[lockonmpky  JorM4eckoe  MbllIUIeHHE,  (opMupyemMoe TpH  HU3YYCHHUH
00y4aronMMuUCs MOHATUHHBIX OCHOB N'€OMETPHH, MPHU JI0KA3aTEIHCTBE TEOPEM MU
MOCTPOCHUM LIETIOYKHU JIOTMYECKUX YTBEPKICHUM IMPU PELICHUH F€OMETPUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb W ONPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
(u3nyuecKux 3aaay.

[lenb ocBoeHus nporpaMmmbl yueOHOro Kypea «I'eomerpus» Ha yriayOiaéHHOM
YPOBHE — PpAa3BUTHE HUHAMBUAYAIbHBIX CIOCOOHOCTEM oOOyyarommxcs MpH
M3YYCHHHM TE€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHOU obnactu «MaremaTuka u
nHpopmaTuka»  uyepe3  oOecredYeHuEe  BO3MOXKHOCTH  MPUOOPETEHUsT WU
UCIIONIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPHUYECKMX 3HAaHUUW U JICUCTBUM,
CHELU(PUUHBIX T€OMETPUHN, U HEOOXOAUMBIX ISl YCIEIIHOTO MPOo(ecCHOHAIBHOTO
oOpa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3a/layaMy Kypca TE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paclIMpeHre NPEACTABIECHUS O TEOMETPUH KAK YaCTU MUPOBOM KYJIBTYpPbI U
(opMupOBaHKE OCO3HAHUS B3aUMOCBSI3H TEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIIUX MATEMATUYECKUX MOJEIAX, IMO3BOJSIOUIMX OIKCHIBATH U M3Yy4aTb
pa3HbIE ABJICHUS OKPYKAOUIEr0 MUPA, 3HAHUE IMOHATUWHOTO armapara o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHupoBaHUEe  yMEHUS ~ BIAJACTh  OCHOBHBIMHU  TOHSTHSIMH O
IPOCTPAHCTBEHHBIX (PUTYpaX M HUX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEeHHE HMX TPUMEHSATh, YMEHUS JOKa3bIBaThb TEOPEMbl U HAXOJUTH
HECTaHJapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHE YMEHHS PacliO3HABaTh HA YEPTEkKaxX, MOAEISIX U B pEaIbHOM
MHUpPE MHOTOTPAHHUKM M Tejla BpAICHUS, KOHCTPYUPOBAaTh TIE€OMETPUUYECKHUE
MOJIENH;

¢bopMUpOBaHHE MOHMMAaHUs BO3MOYKHOCTH aKCHOMAaTHYECKOrO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpUi, (POPMUPOBAHUE MOHUMAHUS POJIM AKCHUOMATUKHU MpPU
IIPOBEACHUY PACCYKICHUN,

dbopMHupoBaHUE yMEHUS BIAJETh METOJAMH JIOKA3aTEIhCTB M AJITOPUTMOB
pEelIEHNs], YMEHUS UX NPUMEHATh, NPOBOJNUTH JOKA3aTEIbHBIE PACCYKACHUSA B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMHpOBaHKE TPEICTABICHUS O HEOOXOAMMOCTH JOKA3aTelIbCTB IMPHU



000CHOBaHMY MAaTEMaTUYECKHUX YTBEPKIECHUN U POJIM AKCUOMATHKY B MIPOBEACHUU
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPILICHCTBOBAHWE MHTEJUIEKTYaJIbHBIX U  TBOPYECKHUX
CITIOCOOHOCTEN 00YyUaronMXcs, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIbCKUX
yYMEHUH, KpUTUYHOCTU MBIILJICHUS, UHTEPECA K U3YUCHHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHUHU:
YMEHHUSl Paclo3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHATUN, OOBEKTOB W
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYallUSX U NPH U3YyYEHUU APYTHUX
y4eOHBIX TMPEAMETOB, TNPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBbHBIX CUTYyallMi, HCCIEJOBaHUS TOCTPOCHHBIX MOJIETEH,
MHTEPIPETALNH [TOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEP)KAaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 knaccax siBasttoTcst: «IIpsiMble U TNIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tema Bpamenus», «BekTopel ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpebGoBaHME «yMETh ONEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUM Ha YIIyOJEHHOM YpPOBHE OOy4YEHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUM pachpefensercs He TOJbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 rogam odyuyenus. Coaepxanue oopa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3ysibTaTaM ocBoeHust DenepanbHON paboueit
MpOrpamMMBbl, pacnpeleNEéHHbIM MO TrojiaM OOYy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIIUAIBHBIM BOIIPOCaM 00yYaromuecs
oOpaliaiuch HEOAHOKPATHO. OTO TO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATHIMHU M HaBBIKAMH I1OCJIEN0BATEIBHO U NOCTYIIATEIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPENCTABICHUN O0y4YarOIIMXCs, PACIIMpss U yriayOmsis
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBS3H.

[Tepexon k U3y4eHHUIO TEOMETPHUH Ha YIIIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycinoBus s auddepeHnmanud - oOydeHHUs, TOCTPOCHHS
UHAMBUIYAbHBIX — 00pa30BaTeNIbHBIX MPOTPaMM, OOECHEeUuTh YIIIyOJIEHHOE
U3Y4YEHHE r€OMETPHUH KaK COCTaBJISIONIEH yueOHOro npeamera «MaremaTukay;

HOJFOTOBUTh OOYyYalOUIMXCA K MPOJOJDKECHUIO H3YUYEHHS MaTEeMaTHKU C
yuérom BbIOOpa Oyaymieil mpodeccun, obOecnednBas MPEEMCTBEHHOCTb MEXIY
o01uM 1 podeccuoHaIbHBIM 00Pa30BAHUEM.

Ha wu3ydenue yuebHOro kypca «['eomeTpusi» Ha yriiyOJIE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Hezento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

IIpsimble ¥ JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIIECICTBUS U3 HUX.

B3anmHOE pacrnoyiokeHWe NpsIMBIX B IPOCTPAHCTBE: TNEPECEKAOLINECS,
napajuielibHble W CKpelMBaroIuecs npsMble. [IpU3HAKKM CKpelMBaIOMIMXCS
npsMbIX. [lapaninenbHOCTh MPSAMBIX U INIOCKOCTEN B MIPOCTPAHCTBE: MAPAJIIENbHBIE
IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSAMBIX, IaPALIEIBHOCTD MPSAMOU
u 1iockocTu. [lapannenbHoe W IEHTpalbHOE MPOEKTUPOBAHME, H300paKeHUE
¢uryp. OcHOBHbIE CBOWCTBAa MapauIeIbHOrO0 MNpOeKTHpoBaHUA. H300paxeHue
buryp B mapayiesibHOW MPOEKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJI
MEKy NMPSAMBIMH B MPOCTpPaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapasieIbHbIE
IJIOCKOCTH, CBOKCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH: TETpasdip, Mapaliesenumne],
MTOCTPOCHUE CCUCHUU.

[leprieHIUKYJISIPHOCTh NPSIMOM M TIJIOCKOCTH: MEPIEHANKYIJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapaJUICIbHbIE M TNEPHEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpEMa O MPSIMOM
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOCKTUPOBAHMUE.
IleprieHIMKYIISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsMOM 7O  TUIOCKOCTH,  MOpoeKuuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IIOCKOCTEW: MpPU3HAK  MNEPHEHAUKYISAPHOCTH  JIBYX
IocKkocTer. Teopema 0 TpEX NEPIEHAUKYIISAPAX.

VYriael B NPOCTPAHCTBE: Yroa MEXAY IMPSAMOM M INIOCKOCTBIO, IBYTPaHHBIN
YIOJI, IMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOIPAHHBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpasHoro yria. CBoiicTBa IUIOCKUX U
JNBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB MJIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapl MHOrorpaHHMkoB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: Nn-yrosmpHas
npu3Ma, npsiMasi 1 HaKJIOHHAs TPU3Mbl, OOKOBas U MOJHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsIMOYTOJbHBIM  NApPAJUICIEINUANE] MW  €r0  CBOWCTBA.
Kparuvaiime mnmyTm Ha TMOBEpPXHOCTH MHOTOTpaHHHMKa. Teopema OJiepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronpHas nDUpaMuna,
npaBWibHas W yceu€HHas nupamuasl. CBoiicTBa peéOep M OOKOBBIX TpaHei
paBWIbHOW nUpamMusl. [IpaBuiibHbIE MHOTOTPAHHUKH: TTPAaBUJIbHAS ITPU3MaA U



MpaBUJIbHAs MNUpaMUIa, NpPaBWIbHAS TPEYrojbHas MNHPAaMHUIAa W IPABUJIBHBIN
TeTpa’ap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
TOJEKa’p U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JAMaroHaia, YIJbl.
[Inomanp OOKOBOWM NOBEPXHOCTM M MOJHOW MOBEPXHOCTU MPSAMOM IPU3MBI,
IUIOMIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSAMOW MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU MPABWIBHONW MHPAMUBI,
TeopeMa O IUIOIIA N YCEUEHHON TUPaMU/IBL.

CuMmmeTprss B NPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeTpus B MPAaBWIBHOM MHOTIOIPDAHHUKE: CHMMETPUS
napajuielenuneaa, CUMMETPHs NpPaBUIbHBIX MPU3M, CHUMMETPHs NpPaBUIBHOU
MApaMUJIbI.

BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBbl KOJUIMHEApHBIC, COHANPABICHHBIE U IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBoiicTBa ciioKeHUs] BEKTOpoB. CBONMCTBA YMHOKEHHSI BEKTOpA Ha YHCIIO.
[lonsiTME KOMIUTaHAapHBIE BEKTOPHI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenumnena. Teopema O pasloKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHApHbIM ~ BekTopaMm. IIpsMoyronbHass  cuctemMa KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXIYy KOOpAMHATAMHU BEKTOpa U
KOOpJIMHATaMH TOYEK. YTol MexAy Bekropamu. CKalgpHOE NpOU3BEACHHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[TonsiTHsA: TMAMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAsh TMOBEPXHOCTD,
cheprueckas TOBEPXHOCTh, oOOpa3yromme TmoBepxHOcTe. Tema BparieHHs:
OWIMHAP, KOHYC, yCEU€HHbIM KOHYC, cdepa, map. BzaumHoe pacmnosioxeHue
chepsl M TUJIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe. M3o0paxkenuwe Ten
BpaImieHus: Ha Tiockocth. PasBépTka mumHapa u konyca. Cummetpusi cepbl u
nrapa.

O6béM. OcHOBHBIE CBOMCTBa 00bEMOB Teln. Teopema 00 oO0BEME
NPSIMOYTOJLHOTO Tapajuiesnenunena u cieacteuss u3z Heé. OO0bEM mnpsMol u
HAKJIOHHOW TMPHU3MBI, IIWINHApPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa U mapoBOTO
CETMEHTA.

KoMOuHanum Ten BpaiieHus W MHOTOrpaHHUKOB. [Ipu3ma, BmmucaHHas B
UWIMHIpP, ONHCAaHHas oOkojo uuiauHapa. Ilepeceuenue cdepbl u 1mapa ¢
iockocThio. Kacanume mapa u cdepbl MmiIockocThio. [IOHATHE MHOTOrpaHHUKA,



OMHUCAaHHOTO OKOJO cdepsl, cdepbl, BIMCAHHON B MHOTOTPAHHUK WM TEJO
BpaLlCHHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHyCa, TUIOmanas chepsl U €€ dacTew.
[Togobue B mpoctpanctBe. OTHOMmIEHHE OOBEMOB, IUIONMIAICH TOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnomobusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJ BPAILCHUS: CEUCHUS IWJINHIPA
(mapajuienbHO W TEPHEHIUKYJISPHO OCH), CEUYEHUs KOHyca (IapasulesibHbIe
OCHOBAHHUIO U MIPOXOJAIINE Yepe3 BEPIINHY), CEUEHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHHUS, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Ornepannu Haj BeKTOopamH. BekTtopHoe
YMHOXKEHHE BeKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHHUdA. I[IpsMoyronbHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxkeHne BeKTopa
no Oazucy. KoopauWHATHO-BEKTOPHBIM METOJ NpPH PEIICHUH TE€OMETPUUECKUX
3azay.

J{BUKeHHs B IPOCTPAHCTBE

JBrxkenus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PAaBEHCTBO (UTYP.
OO6mue cBoicTBa JBWXCHUW. Buapl ABWKEHMI: mNapalliedbHbI TIEPEHOC,
LIEHTpaJIbHasl CUMMETpHS, 3€pKajbHas CUMMETPHUsS, TOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKA 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  OO0IIecTBa,  MPEACTABICHHE O
MaTeMaTUYECKNX OCHOBaX (YHKIIMOHHWPOBAHUS PA3MYHBIX CTPYKTYp, SBICHH,
MpoNeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W APYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C UX
(GYHKIUAMY U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOE BOCTIUTAHNE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOW MACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIDKCHHM B JPYTHX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEICHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTH)KEHUI HAyKH M JEATEIbHOCThIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pelIeHUH, pacCy AeHUH, BOCTPUUMYUBOCTD
K MaTEMaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusznueckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYECKHE 3HaHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE THUTaHUE, COAIIAHCUPOBAHHBIN DPEKUM 3aHATUNA U
OTIIbIXa, peryisipHas (u3udecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATHUSX CIIOPTUBHO-03/J0POBUTEIILHON JIESITEIHHOCTBIO;

6) Tpy10BO€ BOCITUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIOJIO0OUs, HHTEpeC K
pasnuuHbiM  chepam  MPOGECCHOHATBHOW  JEATEIBbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKCHHUSIMH, YMEHHE COBEpINaTh OCO3HAHHBIA BHIOOD
Oynymied mnpodeccum H peanu30BbIBaTh COOCTBEHHbIE >KMU3HEHHBIE IJIaHBI,
TFOTOBHOCTh U CIIOCOOHOCTh K MaTE€MaTUYECKOMY OOpa30BaHUIO U



caM000Opa30BaHUIO Ha TMPOTSHKCHHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU TPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAapaBIeHHOCTH;

7) 3x0JI0THYeCcKOe BOCTIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTHUECKOW  KYJIbTYpPhl, TOHUMAaHUE BIUSHUSA
COIMAIbHO-PKOHOMHYECKUX TMPOLIECCOB Ha COCTOSHUE NMPHUPOAHONU M COIMATbHOU
Cpelnbl, 0CO3HaAHUE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITIS
Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUW JUIs pEIIeHHs 3aJad B 00JIacTH
OKpYXalollled Ccpe/bl, MIAHUPOBAHUE TOCTYNKOB M OLIEHKH HX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKM ©  OOLIECTBEHHOW  MPaKTUKU, [MOHUMaHUE
MaTEMaTUYECKON HayKd Kak cdepbl 4YeTOBEYECKOM JesTeNbHOCTU, ITAloB €€
pa3BUTHSL M 3HAYUMOCTH JJISl Pa3BUTUA I[MBWIN3ALWH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KYJIbTypOW KakK CpEICTBOM IO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE TeiiCTBUS

ba3oBble jornueckue AecTBUA:

BBISIBJIATH M XapaKTEPU30BaATh CYILIECTBEHHBIE NPU3HAKUM MaTEMAaTUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIIEHUNH MEXIYy TMOHATUIMH, (HOPMYJIUPOBATH
OTIpe/ICJICHUS TIOHSATUM, YCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KiIacCU(DUKALINH,
OCHOBaHMS JiJ1s 0000IIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOJUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (QopMynIupoBaTh W  TPEoOpPa3OBbIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIKe, YCIOBHBIC,

BBISIBJIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIOJACHUSX W YTBEPXKICHMSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHH IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUIN
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTALINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI,

BBIOMpPATh CMOCOO pelmieHus y4eOHOM 3amady  (CpaBHUBATh HECKOJBKO
BapUMAHTOB  pelIeHus, BbhIOMpaTh Haubosjee MNOAXOASIMMK ¢ y4€ToM
CaMOCTOSITENIbHO BBIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:



UCIIOJB30BaTh BOMPOCHl KaK MCCIEIOBATEIbCKUM HMHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUHE,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (pOopMUpOBaTh TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, UCCIIEI0BAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTro 0ObEeKTa, SBJICHMUS, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOTO  HAOJIONEHMs, UCCJIENIOBaHMs, OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U O000IIEHU;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpoIlecca, a TakKe BbIABUTATH
MPEOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmeii:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX TUIIOB, aHAIM3UPOBATh,
CUCTEMaTU3UPOBATh W HHTEPNPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJOB U
dbopm npeacTaBIeHuUS,

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, TPEICTABIATh €€ B Pa3IUYHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTD uHpopMau 1o CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

OOmenne:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMHU U
IeJasIMHA OOINCHUS, SCHO, TOYHO, T'PAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTax, J1aBaTh MOSCHEHHUS IO XOAYy PEUICHMS 3aJayH,
KOMMEHTHUPOBATH MOJTYUYECHHBINA PE3YJIbTaT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IA€MON TEMBHI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh WJIEH, HAalleJIEHHbIE Ha TIOMCK
pELIEHHUs], COIMOCTABIISITh CBOU CYXIEHUS C CYXKICHHSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIATh PE3YIbTAThl PElICHUS 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CAMOCTOSITEIbHO BBIOMpaATh (GopMaT BBICTYIUICHUS C Y4E€TOM 3ajad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BEIOUPATh CIIOCO0 pPEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHHUM C Y4éTOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BJIaJIcTh ~ HaBbIKAMHU  ITIO3HABaTEJIbHOW  pedeKCMH  KaK  OCO3HAHUsA
COBEPIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocodbamMu CaMOITPOBEPKH, CAMOKOHTPOJI MpoIecca U pe3yibTara peuieHUs
MaTEMaTUYECKON 3a4auH;

MPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEIICHUU 33]1a4H,
BHOCHUTHh KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSM, OOBSCHIATh TPUUNHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JAEATEIbHOCTU, HAXOAUTh OLINOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEJIbLHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIAWBUIYTHHOM
paboThl MpHU pEIICHHH Y4yeOHBIX 3a/lady, MPUHUMATh 1e€JIb COBMECTHOMU
NEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aAIMI0 COBMECTHOU pabOThI, paclpeneiiarh
BUJIBI pabOT, OrOBapUBaThCS, OOCYXXJaTh MPOIECC U pe3ylbTaT pabdoThI,
0000111aTh MHEHHUS HECKOJIBKUX JTIOAEH;

y4acTBOBaTh B I'PYMIOBBIX QopMax paboThl (00CYykJeHHs, OOMEH MHEHHUH,
«MO3rOBbIE€ IITYPMBD» W HWHBIE), BBHINOJHATH CBOK 4YacTh pabOThl W
KOOPJAWHUPOBATh CBOW JCHUCTBUS C JPYTMMHM YJICHAMU KOMAaHJbl, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaja B OOIIUH MPOAYKT IO KPUTEPHAM, CPOpMYTUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca obyvaromuiics HayqYuTCs:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMH TMOHITHSIMH CTEPEOMETPHH TIPH
pelleHny 3aj1a4 ¥ MPOBEACHUN MAaTEMaTHUECKUX PacCyKICHU;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUU
reOMETPUUYECKUX 33/1a4;

e KIAacCCU(UIIMPOBATH B3aUMHOE DPACIIOJIOKECHHE TPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEpPUPOBATH TMOHATUSMHU, CBSI3AHHBIMH C yrjamMH B
IPOCTPAHCTBE: MEXIY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSAMOM U
IUIOCKOCTBIO;

e CBOOOIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIC BHIbl MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajijiesienune, Kyo);

e KJIACCH(UIIMPOBATH  MHOTOTPAaHHUKH, BBIOMpAass  OCHOBAaHUSA  JIA
KJaccu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMM C  CEYEHUEM
MHOTOIPaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajiesibHOE, HEHTPAJILHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHKNE (PUTYP HA MIOCKOCTh, BBIMOJIHATH U300paKEHUST PUTYP
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOIPAHHUKOB PA3JIMYHBIMU METOAAMH, BBITIOJIHSATH
(BBIHOCHBIE) TUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIOHIAAX  TMOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpU3Ma,
MUpaMUJia), TEOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OChb M IUIOCKOCTh CHMMETPUH, LEHTP, OChb U IUIOCKOCTh CUMMETPUH
duryps;

e CBOOOJIHO OIEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

e BBITIOJHATH JIEUCTBUSI HAJl BEKTOPAMHU;

e pemaTh 3aJaud Ha JI0KA3aTEJbCTBO MATEMATHUYECKHX OTHOUIEHUH H
HaXO0XXJICHUE TEeOMETPUUYECKUX BEJIUYUH, MPUMEHSSI H3BECTHBIE METO/IbI
MIPU PEIICHUH MaTEMaTUYECKUX 3a71ad MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPHUMEHATh MNPOCTEUIIME NPOTrPaMMHBIE CpPEICTBA M  JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e WU3BJEKaTh, MNPeOOpPa3OBBIBATH M WHTEPHPETUPOBATH HH(POpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJIYYCHHBIC 3HAHUS HA TMPAKTHKE: CpPaBHUBATh W
aHAJM3UPOBATh peajbHbIE CUTyallUM, MPUMEHSATh MU3YYCHHBIC MOHATHUS B
mpolecce IMOMCKa  pelIeHUusT MaTeMaThuuecku  CchOpMYIUPOBAHHOM
mpoOIeMbl, MOJACIUPOBATh pPEATbHBIE CHUTYyallMd Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJIENIU C WCIOJIb30BAaHUEM T€OMETPUUYECKUX
NOHATUH M TEopeM, ammapara aiareOpbl, pelmaTh MPaKTHYEeCKUE 3a7ayd,
CBSI3aHHBIC C HaX0XKICHUEM I€OMETPUYECKUX BEJIMUUH;

e HMETh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTHUS TE€OMETPUHM KaK
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca odyvaromuiics HayqYUuTCs:



CBOOOJHO OTEPUPOBATH IMOHATUSIMH, CBS3aHHBIMUA C IWIHHIAPUIECKOMH,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIy4ECHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPAILCHUS: IIUIMHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacmo3HaBaTh Tena BpamleHus (LMUIUHAP, KOHyC, cdepa U Imap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHUSI TEJT BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPBHI U TIIOCKOCTH;
BBIYHCIIATh BEJIMYHUHBI HJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHHS,
FEOMETPUYECKHUX TEJ C TPUMEHEHUEM (HOPMYII;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHALMSMU TEll
BpaIlleHUsI U1 MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIUCAHHBIA B cdepy U
OMMCaHHBIH 0KOJIO cdepsl, cdhepa, BIMCAHHAS B MHOTOIPAHHUK WJIM TEJIO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n3o0paxarbh u3ydaeMmble (UTYpPHI, BBITIOIHATH (BBIHOCHBIE) ILJIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEPXY, COOKY,
CHHU3Y, CTPOUTh CEUEHUS TeJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH M TMPEeoOpa3oBbIBaTh HWHMOpPMAIUIO O
MPOCTPAHCTBEHHBIX TIeOMETpUYecKuX (urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATH OTIEPAIIUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTth reoOMeTpUYECKUE 3a]]a4i Ha BBIYMCIICHUE YTJIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMU, BBIYMCIEHUE PACCTOSHHN OT TOYKH A0 IUIOCKOCTH, B
1[E€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPJIMHATHOTO METO/1a MPU PEIIECHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMH C JBI)KCHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBITIOTHATh M300paX€HUsT MHOTOTPAaHHUKOB W TeJ BpalleHUs MpHU
MapaJUIEIbHOM  TIEPEHOCE, LEHTPAJIbHOM CUMMETPUH, 3E€PKAIBHOU
CUMMETPHH, TIPHU TOBOPOTE BOKPYT MPSAMOU, PeoOpa3oBaHUs T0100US;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILECHUS: CEUCHHS LWIMH]pA
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaijieIbHbIe
OCHOBAHMIO U MPOXOAIINE YePE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHM: METOJ CJIEeIOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MII0CKOCTH;



JIOKa3bIBaTh FEOMETPUYECKHUE YTBEPKICHHUS;

NPUMEHATh TeoOMeTpuueckue (hakThl JJISi PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MNPEANOIaraloliuX HECKOJIbKO IIAaroB pELICHUSA, €CIU YCIOBUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU (popMme;

pemiaTh 3aJadd Ha JI0Ka3aTEJIbCTBO MATEMaTHYECKMX OTHOLICHUM H
HAXO0XKJEHUE T€OMETPUUECKUX BEIINYNH;

IIPUMEHSTH NPOIPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE
CUCTEMBI IIPU PEIIECHUU CTEPEOMETPUYECKHX 3aaY;

IPUMEHATH  IIOJIyYCHHBIE  3HAHMS  HAa  IIPAKTHKE:  CPaBHUBATH,
aHAIM3UPOBAaTh U OLICHUBATH PEAJIbHBIC CUTYALMH, IPUMEHATh U3YUYEHHBIC
IIOHATHS, TEOPEMBbI, CBOWCTBA B IIPOLECCE TOWCKA PEUICHUS
MaTeMaTUYeCcKH  CPOPMYIHPOBAHHOM  MpOOJIEMbI,  MOJIECIHPOBATH
peallbHbIE CUTyallud Ha S3BIKE T'€OMETPHUM, HCCIENOBATh MHOCTPOCHHBIE
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHM U  TEOpEM,
anmapata ainreOppl, pelaTh MNPAKTUYECKUE 3aJaud, CBSA3aHHBIE C
HaxX0XJICHUEM F€OMETPUUYECKUX BEIIMYMH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU Kak
COCTAaBHOM YacTu (yHAaMEHTA pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NpOrpamMmbl Bcero Kontpoabneie | [pakrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 BBenenue B crepeomeTputo 23 1
9 BsaumHoe pacronoxenue npsiMbix B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYriel B paccTosTHUA 16
6 MHororpaHHUKH 7
BexTops! B ipocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATHU3aIUS 5 9
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasreie | Tpaxriseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoTshI pecypenr
1 AHaMTHYECKasi TEOMETPHS 15 1
5 [ToBTOpEHHE, 06o6meH1:Ie u 15 1
CUCTEeMAaTH3alMsl 3HAaHHUHA
3 O06BEM MHOTOTpaHHHUKA 17
Tena BpameHus 24
5 [Tnomany moBEpXHOCTH U OOBEMBI 9 1
KPYTJIBIX TET
6 JBr>xeHus 5 1
7 [ToBTOpEHwme, 06o6meHI/UIe u 17 9
CUCTEMAaTH3AIIHsI 3HAHHIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE MpaBuiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaUIeIbHBIX TIPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTepeOMETpHH: TOUKA, TIPSMAs,
IIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
IpaBujIa N300paKeHUs HA PUCYHKE
TUIOCKOCTH, NMapajuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka

IlonsTus: MEpECCKAromMMrECs II0CKOCTH,
NnepeceKaromumecs npsamasa U 1miIOoCKOCTb,
MOJIYIIPOCTPAHCTBO

IlousTus: MEpECCKArOIMrECs II0CKOCTH,
IepeceKaromumecs npsamasa 1 miIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKy, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHMKH, U300pakeHue MPOCTEHIITNX
MIPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOIINX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE




CJICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE.
O0603HaYeHUS PSIMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnil mupaMubl, Kyoa u
MPU3MbI, KOTOPBIE TIPOXOIAT uepe3 ux peopa.
N3o00paxkeHue nmepeceueHus moTydeHHBIX
IUIOCKOCTEH. PackpalnBanue mocTPOCHHBIX
ceueHuu Pa3sHbIMH IBETaMU

11

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 ux p&opa.
N300paxkeHue nmepeceueHus MoMTydeHHBIX
IJIOCKOCTEN. PackpammBanue NOCTPOECHHBIX
CEUYeHUM Pa3HbIMH LIBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIST Yepe3 ux p&opa.
N3o0paxkeHue nepeceueHust moayueHHbIX
ockocteil. PackpamBanyue MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH LIBETAMU

13

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT uepe3 ux peéopa.
N3o0pakeHune nepeceueHust moaydeHHbIX
I10ckocTell. PackpammBanye MOCTPOEHHBIX
CEYECHMI pa3HbIMH LIBETAMU

14

Merton ciefoB 1Sl TOCTPOSHUS CEUCHUI




15

Merton cieaoB 1Jid MOCTPOCHUS CEYCHU M.
CaolicTBa nepeceyeHuid MpsMbIX U
IUIOCKOCTEN

16

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
IUIOCKOCTEN

17

[Toctpoenue ceveHuii B mupamMuse, Kyoe mo
TpéM Toukam Ha p&opax. Coznmanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 11aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHuii B mupaMue, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MMOCTPOEHUS

19

[TocTpoenue ceveHuii B mupamMuse, Kyoe mo
TpéM TouKaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuit B nupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOIMOPIIMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIBLHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUHN




23

KonTpomnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

Bsaumnoe pacrosioxkeHue npsiMbIX B
npoctpancTBe. CKpeluBaronmecs npsimble.
[Ipu3Haku CKpenMBarOMUXCs MPSMBbIX.
[TapannenbHblie IpsiMbIE B IPOCTPAHCTBE

25

Teopema o CyIieCTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM MapajuieIbHON
JAHHOM MPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX TIOCKOCTHIO

26

[TapannensHOCTB Tpex npsiMbIX. Teopema o
TpEX MmapajuleNbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA NapajuIeIbHOTO MPOEKTUPOBAHUS.
N300pakenue pa3HbIX GUryp B
MapaJuIeIbHON MPOEKIINH

28

[enTpansHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMH CTOPOHAMHU. YTOJI MEXKAY
MPSIMBIMU

29

3aauu Ha 10Ka3aTeNIbCTBO U UCCIIEOBAaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NIPSMBIX B
MIPOCTPAHCTBE

30

[ToHsATHA: MapauIeIBHOCTD IPSMON U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hak
MapaJuIEIbHOCTH NPSAMOU U TUIOCKOCTH.
CaolicTBa napajuienbHOCTH NPSIMON U




IIJIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO IPSIMYIO HA YePTEkKE U
NapajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannensHas npoeKuus, IPUMEHEHUE IS
IIOCTPOEHHUSI CEYEHUH KyOa U
napasienenumnena. CBoncTBa
napajuiejienumnesa u mpu3Mbl

34

[TapannenbHble mockocTy. Ilpusznakn
HapajieNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, NIPOXOAAIEN
4yepe3 TOUKY, He IPUHAJUJIEKAILYI0 JaHHOU
IJIOCKOCTH U CIIEICTBUSA U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH NPAMBIX IIEPECEYEHUS IIPU
IIEPECEUYEHNHN JIBYX MMapalICIbHBIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa nmapayuieabHbIX IIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIIOUYEHHBIX MEX]y MapajIeIbHBIMU
IJIOCKOCTSIMU; O IEPECEUEHHUH MTPSIMOM C
JBYMsI TapaJIeIbHBIMU IIJIOCKOCTSMU




[ToBropenue: Teopema Iludaropa na

38
IJIOCKOCTH

39 IToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 IPSIMOYTOJIbHOI'O
napaJiesnenumnena

41 Brruncnenue JyiMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM Iapajuiesenumnese
[IepneHuKyISPHOCTD MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak neprneHIuKyJISpHOCTH IPSIMON U
IJIOCKOCTH
[leprieHANKYIAPHOCTD MPSIMOM U IJIOCKOCTH.

43 [Ipu3HaK neprneHAuKyJISpHOCTH MPSIMOH U
IUIOCKOCTH
Teopema o cymiecTBOBaHUU U

44 €IMHCTBEHHOCTH IIPSIMOM, MPOXOASAILEN
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYJIAPHON K IIIIOCKOCTH

45 [1nockocTH U EpIEeHIUKYIIpHbIE UM
MpsiIMbl€ B MHOTOTPaHHHUKAX

46 [1nockocTH U NepNeHUKYISIpHbIE UM
MpsiMble B MHOTOTPaHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIIpa U3 TOUYKU Ha MPSAMYIO

48 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHINKYIIApA U3 TOUKH Ha MPSMYIO

49 Teopema o Tpéx nepneHuKyIsIpax (mpsmas

u oOpatHasi)




Teopema o Tpé€x neprneHauKysapax (npsamas

>0 u oOpartHas)

o1 Yron Mexay CKpelUBarOIUMUCS IPIMbIMU

52 [Touck neprneHauKyISpHBIX MPSAMBIX C
ITOMOLIBIO IEPIEHIUKYIIIPHBIX IIJIOCKOCTEN

53 OpTOroHaJIbHOE TPOCKTUPOBAHKE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 MPaBWJIbHON NMUPAMUbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKIIUH
ITocTpoeHue ceuenuii kyoa, npu3Msl,

55 MPaBWJIbHON MUPaMUbI C IIOMOIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctn cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHuKyIspHOCTH NPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUHU

58 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKHU A0 TIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUM OT TOYKHU A0 TUNIOCKOCTH
CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:

60 CUMMETpHUS, CABUT TOYKHU O MapaijieIbHON
psAMOI

61 CnaBur o HenapauieIbHOW MpsiMOH,
N3MEHEHUE PACCTOSHUN

62 KonTponbhas padota "B3aumnoe

PACIIOJIOKCHHUC TIPAMBIX U IIOCKOCTEH B




npoctpaHcTae"

63

[ToBTOpEHME: Yroa MEXAY NPAMBbIMUA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMUCA IPSAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie MCTOABI BBIYUCIICHUA yTJIa
MCKAY IIPAMBIMU B MHOT'OT'PAHHHUKAX

66

JIByrpansbiil yron. CBONCTBO TMHEUHBIX
yIJI0B IBYTPaHHOI'O yria

67

[lepnennukynspusie miockoctu. CBoiicTBa
B3aMMHO NEPIIEHIUKYISIPHBIX ITOCKOCTEN

68

IIpu3Hak neprneHIuKyIspHOCTH INIOCKOCTEN;
TeopeMa O IPSAMOM NEPECEUEHU IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEHN
IIJIOCKOCTH

69

[TpsiMoyrobHBII Napasenenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napaiesnenumnena

70

Teopema o0 quaroHanu IpsIMOYTOJIBHOTO
napajuleJIenuIeaa U CIEICTBUE U3 HEE

71

CrepeoMeTprieCKHe U MPUKIIATHBIE 3a/1a49H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOI0KEHUEM
MPSAMBIX U INIOCKOCTH

72

HOBTOpCHI/ICZ CKpPCIIMBAIOIIHECS TPAMBIC,
mapalyICJIbHBIC INIOCKOCTHU B CTAHAAPTHBIX




MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC

3 MEXy CKpEUIMBAIOLIMMUCS NPSMBIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHMe OT TOYKM 10 TUIOCKOCTH,
paccTosiHuE OT MPSAMOH 10 IIIOCKOCTU
Beruncnenue paccTosHUNA MEXKIY

75 CKPEILMBAIOIINMHUCS IPSIMBIMU C IOMOLIBIO
MIEPIEHIUKYJISPHOM IJIOCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpaHHbix yrios. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yria

77 DnemMeHTHI chepudecKkoil TeOMETPUN:
reojie3n4ecKue JTMHUM Ha 3emiie

78 Kontponbnas pabota "Yrisl u paccTosiHus"

79 CucremaTtu3zanus 3HaHuil "MHOTOrpaHHUK U
€ro J1eMeHTH!"

80 [Inpamupa. Buael nupamun. [IpaBriibHas
nupamua

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
[IpaBunbHas npusma

82 [IpsiMoit mapasienenumne s, IpsIMOYTrOJIbHBIN
napaiesienumnes, Kyo

83 Brinyxiibie MHOTOrpanHuku. Teopema
Olinepa

84 Beimtykiieie MHOrorpanHuku. Teopema




Olinepa. IIpaBunpHbIe U OTYNIpaBUIbHBIE
MHOT'OI'PaHHUKHU

85 Kontposnbnas pabora "MHororpaHHuku" 1
86 [ToHnATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapaenenumneaa 1
90 YMHOXEHUE BEKTOpa Ha YUCIIO 1
o1 Pasnoxenue BexTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINUX B OJTHOM TIOCKOCTH
92 CkayisipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOPaMU 1
95 IIpocreimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOPaMU 1
97 IIpocreimue 3agaun ¢ BEKTOpaMu 1
98 O06o0mieHne 1 cucTeMaTH3aus 3HaHUH 1
99 O0600611eHre 1 cucTeMaTH3allus 3HAaHHHA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O06o0meHre 1 ccTeMaTH3aIys 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
uudposbie
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IJIOCKOCTH U B TPOCTPAHCTBE"
9 [ToBTOopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMs! "Boluncienue yria 1
MEX/1y BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSIMO, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IIOCKOCTH B OTPE3KAX
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
8 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaJIMTUYECKUE METOIBI pacy€Ta yria 1
MEXy IPSMBIMU B MHOTOI'PaHHHUKAX
11 AHaIUTUYECKHE METO/IbI pacyéTa yria 1
MEX1y IJIOCKOCTSIMU B MHOTOTPaHHUKAX
12 dopmysa pacCTOSAHUSA OT TOUYKH JI0 1




IUIOCKOCTH B KOOpJZMHATaxX

HaxoxpaeHue paccTOsIHUM OT TOUKH J10

13 IJIOCKOCTH B KyOe

14 Haxosienue pacCTosiHUI OT TOUKH J10
IJIOCKOCTH B MPABUJILHON TUPAMU/IE

15 KontponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOT'OTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIICZIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIePECeUeHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie PSAMBIE U TUIOCKOCTHU:
napajieIbHbIE CEUECHUS

20 [TapannenpHble IpsAMbIE U TIOCKOCTHU:
pacy€r OTHOLIEHUI

21 [TapannensHbIe IPSMBIE U TNIOCKOCTH: YTIIbI
MEXY CKPEUIMBAIOIIMMUCS TPSIMBIMU
[TepnenguKynsipHBIC TPSMBIE U TUIOCKOCTH:

29 CTaHJIapTHBIE Mapbl MEPIEHAUKYISPHBIX
MIJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOT'OTPaHHUKOB

23 [TepnenguKynsipHBIC TPSMBIE U TUNIOCKOCTH:
Teopema O TpeX MeprneHIUuKYIsIpax

24 [TepnenguKynsipHBIEC TPSMBIE U TUIOCKOCTH:
BBIYHCIICHHS IJTHH B MHOTOTPaHHHUKAX

25 [ToBTOpEeHue: mIoaal MHOTOYTOJIbHUKOB,




(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
noxoous

26

[ToBTOpEHUE: MIIOIA 1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
noxoous

27

HOBTOpeHI/Ie: miomaan MHOT'OYIOJIbHUKOB,
(hOopMyIIBI TSI TTOMIAACH, COOOpaKEHUS
noxoous

28

[Inomany cedyeHnii MHOTOIPaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPaKCHHSI TOT00MS

29

[Inomany ce4eHnii MHOTOTPaHHUKOB:
TUTOIIAHM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPAKCHHSI TOT00MS

30

KonTponbnas padota "[loBTOopenue:
MHOT'OI'PaHHHUKH, CEYeHHSI MHOT'OTPaHHUKOB'

31

O06BeéM Tena. O6beM NPSMOYTOJILHOTO
napaJuleenuresaa

32

3amaun 00 yaBOCHHH Ky0a, 0 KBaJpaType
Ky0a; O TpUCEKIIUU yria

33

CrepeomeTpudeckue 3aa4un, CBSI3aHHBIE C
00BEMOM MPAMOYTOJILHOTO
napaienenunena

34

HpI/IKHaJIHI)Ie 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00BbEMa IpsAMOYT'OJIbHOTO
apajiiejacnuicaa

35

O6BbEM NpSAMON MPU3MBI

36

CTCpCOMeTpI/I‘-ICCKI/Ie 3aaa4u, CBA3aHHBIC C




BBIYHCIICHHEM 00BEMOB MPAMOM MPU3MBI

[Tpuknaanbie 3a71a4u, CBA3aHHBIE C 00BEMOM

37 IIPSIMOY IIPU3MBI
Brruncnenue 00bEMOB Tel C IOMOIIBIO

38 onpeaenéHHoro uurerpana. O6béM
HAaKJIOHHOM NPU3MBI
Brruncnenme 06bEMOB Tell C TOMOIIBIO

39 onpenenéHHoro uHTerpaita. O0nEM
MTUPAMHU/IBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMHU/] C OOIIUM YTIIOM

41 dopmyna o0béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMHU/] C OOIIUM YTIIOM

42 CrepeoMeTpuyecKue 3aauu, CBsI3aHHBIE C
00bEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKue 3aa4uu, CBsI3aHHbIE C
00BEMaMH TUPaAMUIBI
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKIOHHOH
MIPU3MBI

45 [Tpuknagueie 3aaaun o TeMe "OO0bEMBI
Ten", CBs3aHHbIE C 00BEMOM TUPAMU/IBI

16 [Tpumenenue o0bEMOB. Brruucnenue
paccTOsIHUS 70 IMITIOCKOCTH

47 Kontponbras padota "O0bEM
MHOT'OrpaHHHUKa"

48 HunuHaapudeckast TOBEPXHOCTb,

o0pa3yroIue MIIHHIPUIECKOM




IIOBEPXHOCTHU

Munuaap. [IpsMoit KpyroBou HUIMHAP.

49 [lmomaae MOBEpXHOCTH HWIIMHAPA

50 Konnueckasi moBepXxHOCTb, 00pa3yromue
KOHUYECKOM nmoBepxHocTH. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO,
MapajyieabHON IIOCKOCTA OCHOBAHUS

52 VYceuénnblil konyc. M300paxeHne KOHycoB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOTHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomaae 60KOBOW OBEPXHOCTH U TIOJTHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaud Ha

55 JI0Ka3aTeIbCTBO U BBIYHUCIICHHUE,
ITOCTPOCHHUEM CEUEHUH IIMIINHpPA, KOHYCa
CrepeoMeTpruecKkue 3aaun Ha

56 JI0Ka3aTeJIbCTBO U BBIUNCIICHHE,
IIOCTPOCHHUEM CEUEHUH IMINHpPA, KOHYCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
LMIMHIPOM

58 [Ipuknansble 3a1a4m, CBSI3aHHBIE C
IAHIIPOM

59 Cdepa u map
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockocTsio. Bua u
n300pakeHue mapa

61 [Tepecedenue cdepsl U Mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cheps miockocteio. Bun u
n300pakeHHE mapa

VYpasuenue chepsl. [Tnomans chepsr u eé

62 o
yactel

63 Cummerpus chepsl 1 mapa
CrepeoMeTrpuyeckue 3a7auu Ha

64 JI0Ka3aTeNbCTBO U BBIYMCICHUE, CBS3aHHbIE
co cepoii ¥ mapoMm, IOCTPOCHUEM UX
CEUEHHH MI0CKOCTBIO
CrepeomeTpuyeckue 3ajauu Ha

65 JI0Ka3aTeNbCTBO U BBIUUCIICHHE, CBSI3aHHbIE
co cdepoii u mapom, MOCTPOSHUEM UX
CEYECHUH TNIOCKOCTHIO

66 [Tpuknaanble 3a7auu, CBA3aHHbIE CO cepoit
U I1apoM
[ToBTOpEHME: OKPYKHOCTH Ha IJIIOCKOCTH,

67 BBIUUCIICHUS B OKPYKHOCTH, CTaHJapTHBIE
mo06ust

68 Paznuunble KOMOMHALIMY TN BpaLlleHUs U
MHOT'OI'PaHHHKOB

69 3anaun o teme "Tena U MOBEPXHOCTU
BpaueHus"

70 3anaun no reme "Tena u moBepxHOCTU
BpauieHus"

71 KonTponbhas padota "Tena 1 moBepXHOCTH
BpameHus"

7 O65vem mmmuHIpa. Teopema 06 00BEME

IpsAMOro NUJiInHApa




73

Brruucienue 00bEMOB TEJI C IOMOLIBIO
onpeaenénnoro naterpaia. O0bEM KoHyca

74

[Tnomaayu 6OKOBOW M MOJIHOW TOBEPXHOCTH
KOHYyca

75

CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
BbIUHCIICHHEM 00BEMOB LIMIIMHAPA, KOHYCA

76

[Tpuknanueie 3anaun 1o Teme "OO0bEMBI 1
IJIOIIaAu TOBEpXHOCTEN Ten"

77

O06BEM mrapa u mapoBoro cexropa. Teopema
00 00béme mapa. [lnomanp chepsl.
CrepeoMeTpuyecKue 3a7auu, CBsI3aHHBIE C
BBIUUCIICHUEM 00BhEMOB I1Iapa, MApOBOTO
CErMEHTa M IIapOBOT'0 CEKTOpa

78

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
wiomazabio cepsl. COOTHOIIEHUS MEXITY
IUTOIIASIMM TOBEpXHOCTEH U 00bEMaMu
MOAOOHBIX TEJ

79

[TogoOHbIe TeNa B MPOCTPAHCTRE.
N3menenne o0wEma npu noao0uu.
CrepeoMeTpHuyeckue 3a7auu, CBA3aHHBIE C
BBIUHCIICHHEM 00BEMOB TEll U IIOMIAACH
ITOBEPXHOCTEH

80

Kontponbnas padota "[1nomann
MTOBEPXHOCTU ¥ 00BbEMBI KPYTIIBIX T

81

JIBmxenust mpoctpancTBa. OToOpakeHUs.
JIBrokenus u paBeHCTBO duryp. O6mme
CBOMCTBA JBUKECHUHN




82

Bupl nBrkeHuMiA: napaJieabHbINA EPEHOC,
LEHTpaIbHAsI CAMMETPHS, 3epKaTbHas
CUMMETPHSI, TOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanms mogodus. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IeCKI/Ie 3ala4i Ha IMPUMCHCHUC
JABHKCHU A

85

KonTponbras padbora "BekTopsl B
npocTtpaHcTae"

86

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrtemaTusanus 3HaHui: "[lapamienbHOCTh
MPSIMBIX U TIJIOCKOCTEH B MPOCTpaHcTBE"

87

O6o0maromee moBTopeHue 11 MoOHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

88

O6o6matoniee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 kmaccos,
CUCTEMaTHU3aIlMs 3HaHUi: "BeKTOphI B
npocrpaHncrae”

89

Oo6o06maromiee noropeHue 11 noHsATUi 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3HaHui: "O0peM
MHOT'OrpaHHHUKa"

90

Oo6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3HaHui: "O0peM




MHOTOIpaHHUKa"

91

Ob6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTusanus 3Haguii: "I iomanu
MMOBEPXHOCTU U OOBEMBI KPYIJIBIX TE"

92

Ob6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaTusanus 3Haguii: "I iomanu
MMOBEPXHOCTU U 00BbEMBI KPYTIIBIX Ten"

93

HToroBast KOHTpOJIbHAs paboTa

94

HroroBas koHTpoNbHAs paboTa

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HAHUHU

96

Hcropus pa3sBuTHs CTEPEOMETPUN KAK
HAayKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

97

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUH KaK
HAayYKH U eé POJIb B pa3BUTHU COBPEMEHHBIX
HHXXCHCPHBIX U KOMIIBFOTCPHBIX TCXHOJIOI Wit

98

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPHUU KaK
HAayYKHU U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT Uit

99

Hcropus pa3BUTHS CTEPEOMETPHUN KaK
HayKU U €€ poJib B pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIHI

100

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI




HcTopus pa3BUTHS CTEpEOMETPHUH KaK

101 HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX 1
WH)XCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHSI CTEPEOMETPUN KaK
102 HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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