MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcrBo o0pazoBanus OpeHOyprckou odJiactu

I'AOY «I'yGepHaTopcKuii MHOTONIPOPMIBHBIH JTULIEH-UHTEPHAT JJIsI

oxapeHHbIX aeTed OpeHOypKbs»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

3aMm.upekropa o YP JupekTop

MonskoB A.A.

Annpeesa H.B. Kantypranosa [0.A.
Ilporoxon nencosera Nel 0T 1o vep pukasa] ot «30» IIpuka3s Ne ot «30» aBrycra
«30» aBrycra 2023rT. aprycra 2023 T. 2023 T.
PABOYAS ITPOT'PAMMA

(ID 1216922)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

st ooyuarommxest 10 — 11 xmaccoB

Openoypr 2023



INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KaK OOECIIEYMBAET BO3MOXXHOCTb U3YYECHUS JUCIMILTUH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonbKy JOTHYECKOE MBILUIEHUE, (POpMHUpYyEMOE TPU U3YUEHUH 00ydaroIUMUCS
MOHATUWHBIX OCHOB T'€OMETPUM, NPHU JOKA3ATEIBCTBE TEOPEM H ITOCTPOCHUU
LETIOYKH JIOTUYECKUX YTBEPKIACHUM IIPU PELIIEHUHA T€OMETPUUYECKUX 3a1a4, YMEHNE
BBIJIBUTaTh W ONPOBEPIaTh THIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCA IpU
pEILICHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3MUYECKUX 3aa4.

I{enb ocBoeHUs nporpaMmMbl yueOHOro Kypea «I'eomeTpus» Ha yriryOaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOUXCsl TPU U3yYEHUN
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHUS
0osee rIyOOKMX reOMETPUYECKUX 3HAHUM U AeUCTBUM, crienu(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
WCIIOJIb30BaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YpOBHS, SIBISIOTCA:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIIONIMX ONHUCHIBATH U H3y4yaThb
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATHIHOIO almapara 1o pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHUE MX NPUMEHSTb, YMEHHs OKa3blBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclioO3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEalbHOM
MHpPE MHOTOTPAaHHUKM W Te€jla BpaUIEHUs, KOHCTPYHUPOBATh T'€OMETPUYECKHUE
MOJENH;

¢bopMUpOBaHHE MOHMMaHUS BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTelIbCTB W aJITOPUTMOB
pelIeHus, YMEHHUsI UX MPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKJICHUS B XO/I€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIJICKTYalIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHoO3HABaTh IMPOSIBJICHUS T'E€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOJTYYSCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COZEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAM O0yYaromuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABIECHUN 00YYaIOIUXCs, PaCIIUPAs U YriTyOusist
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAONIEH yueOHoro npeameTa «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wu3ydenue ydebHOro kypca «l['eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 ximacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapannenbHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICIbHBIC
MPSMBIE B POCTPAHCTBE, MAPAUIEIBbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTh IPSMON
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapaJICIBHOTO MPOEKTUpOBaHUs. M300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpadap, NapaljIesenuIel,
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TeEOopemMa O MPsSMOu
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToronansHOE IIPOEKTUPOBAHHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISIPax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoMCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CHHYCOB JUJISI TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: Nn-yronbHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapatenenunen, TpsMOYTOJIbHBIN NapaJIJIEICUNE U €r0 cBoiicTBa. KpaTuaiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBWIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpABUJIbHAS TpU3Ma M TpaBWIbHAs NUpaMUa,



IpaBUJIbHAs TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. [Ipeacrasienue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3p, JOAEKAIP U HKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPHsS NIPaBUIBHOU
UpaMUIbl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPAaBJICHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPa HA YHCJIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpA U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTed. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnosnoxenue chepsl
U TUIOCKOCTH, KacaTeslbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus: Ha
miockocTh. Pa3BépTka nunmuapa u konyca. Cummerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO TMapajiesienumneaa M cienctsus u3 He€. OO0béM mnpsMoil u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CETMEHTA.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHapa. Ilepeceyenwe cdepbl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpaleHUS.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayuienbHO W MEPNEHAUKYISIPHO OCH), CEYeHHs KoHyca (TmapajuiesibHbIC
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHMS
CEUCHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepainuu HajJl BEKTopaMu. BEeKTopHOE YMHOKEHUE
BeKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpJAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHune BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUsS W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHHH. Buabl JBMXCHUN: TapaulelbHBIA IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 00IIECTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JPYrMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHIATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEUW J>KU3HM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE TII00AIBHOTO XapaKTepa SKOJIOTHYECKUX TPoOieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUIS pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MAaTEeMaTUYeCKOM
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Bba3oBble jjoruvyeckue 1eiicTBU

BBISIBIISAIT M XAapaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCOO pelleHnus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEUYUEe,  MNpodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKXKe BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITENIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHA II0 XOAY PpPCHICHUA 3alddydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3aaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Yy4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM WH(OpPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3yjbTaTa pelieHUs
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIN M YCIOBHUAM, OOBSICHATH MPUIUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eATEIBHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboOThl mTpW pemieHHH YYeOHBIX 3a7ad, NPUHUMATh IIeIb COBMECTHOU
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001aTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyxkAeHUS, OOMEH MHEHHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO YaCTh PAOOTHI 1 KOOPIAUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bI, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
reOMETPUYECKUX 3a/1aY;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH  MOHSITUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BHITTOTHITE U300paskeHus GUTyp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATE ACHCTBUS HaJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUH H
HaX0JICHUE T€OMETPUUECKUX BETUYHNH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pelICeHUH MaTEeMAaTHUYEeCKUX 3a7ad TOBBIIIEHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeOoOpPa3OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallH, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOpMYyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYUHH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U cepuyeckoid MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U IIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOWHAIUSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n3o0paxaTh u3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh FTeOMETPUUYECKHE 3a/1a91 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
TUTOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKH A0 TJIIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuieIbHOM  NIEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€PKaAIbHOMU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/ISIIME Yepe3 BEPIINHY ), CEUCHHUS I1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHUBAaTh pPEAIbHBIE CUTYAllUW, MPUMEHATh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBA B TMPOLECCE IOUCKA PEIICHUS MaTeMaTHYECKH
chOpMyYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh MpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecreo acon dueKkTpoHHbIE (LM POBbLIE)
n/n NPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTejbHbIe pecypchl
padoTshI
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3auMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIiynﬂpHOCTI) MPSIMBIX U o5
TUTIOCKOCTEH B MMPOCTPAHCTBE
VYTiibl 1 paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Jomarmaee
Ne Tema ypoxka KOJIMYECTBO YaCOB
3aJaHue
1 VYTIBI ¥ OTPE3KH, CBSI3aHHBIE C 1 . 85-89
OKPY>KHOCTBIO
) VYTIBI ¥ OTPE3KH, CBSI3aHHBIE C 1 . 85-89
OKPY>KHOCTBIO
3 VYTIIbl M OTpe3KH, CBSI3aHHbIE C 1 . 85-89
OKPYKHOCTBIO
4 VYTIBI ¥ OTPE3KH, CBSI3aHHBIE C 1 . 85-89
OKPYKHOCTBIO
5 Pemienue TpeyroibHIKOB 1 ITm. 90-92
6 Pemenue TpeyroabHUKoOB 1 1. 90-92
7 Pemenune TpeyronbHUKOB 1 [m. 93-94
8 Pemenue TpeyroabHUKOB 1 ITm. 93-94
9 Teopema Menenast u UeBbl 1 1. 95-96
10 Teopema Menenast u UeBsl 1 ITm. 95-96
11 Ommunc, ranepboia u mapadosa 1 [Tm. 97-99
12 Onnunc, runepbona 1 napadona 1 ITm. 97-99
13 [Ipeamer crepeomeTprn. AKCHOMBI 1 1.2
CTepEOMETpUH
14 Hekortopsle crnencTBus U3 akCuomM 1 m. 3
15 Hekoropsle cnencTeus U3 akcCuoM 1 pacrneuaTka
16 [TapannensHbIe psiMBIE B TpocTpancTBe 1 m 4
17 [TapamienbHOCTB TPEX MPSIMBIX 1 I 5




18 [TapannenpsHOCTH NPSIMOM U TIJIOCKOCTH 1 .6

19 CxpemmBaronuecs mpsmble 1 n.7

20 VYTI1bl ¢ COHANpaBIECHHBIMU CTOPOHAMU 1 .8

21 VYrois Mexay NpsMbIMU 1 .9

22 Pemenue 3amau 1 pacreJyaTka

23 KonTponpHas padora Nel 1 MMOBTOPEHHE

24 [TapayieabHbIC IIIOCKOCTH 1 m.10

25 CBolicTBa apauIeIbHBIX TUNIOCKOCTEH 1 m11

26 Tetpasap 1 m12

27 [Mapannenenunen 1 m.13

28 3a7a4M HA TOCTPOCHUE CEUYECHUI 1 n.14, 3aga4un

29 3amaun Ha TOCTPOCHUE CEUCHUN 1 .14, 3agaun

30 Konrponbnas padora Ne2 1 MIOBTOPEHUE

31 3auet Nel 1 MTOBTOPEHUE

39 [leprieHTUKYNSIpHBIE IPSIMBIC B 1 015
MIPOCTPAHCTBE

33 [TapannensHbIE IPSIMBIE, 1 116
NEePIEeHIUKYISIPHBIC K TIIOCKOCTH

34 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U 1 w17
TUTIOCKOCTH

35 Teopema o mpsMoO¥, MepIEeHAUKYISIPHOMN K 1 018
TUTOCKOCTH

36 Pemenue 3amau 1 pacrneyaTka

37 PaccTostHrEe OT TOYKH 1O INIOCKOCTH 1 n.19

38 Paccrosnue oT TOUKH 0 MI0CKOCTH 1 n.19, 3agaun

39 Teopema o Tpex mepHeHANKYIIpax 1 m.20




40 Teopema o0 Tpex nepHeHIuKyIsapax 1 .20, 3a1auun

41 Yroa Mexay npsSMoil ¥ TUIOCKOCTBIO 1 m21

42 Yrois Mexay NpsMOH U IUIOCKOCTBIO 1 .21, 3agaun

43 JIByrpaHHbIil yroa 1 m.22

44 [Tpu3nak ni:pneHz[HKyn;IpHocm IBYX 1 123
IUIOCKOCTEH

45 [IpsiMmOyTronBHBIN MTapasieIenuIe 1 .24

46 Tpexrpanusiii yron. MHororpanusiii yron | 1 m.25,26

47 KonTponpsHas padora Ne3 1 IIOBTOPEHHE

48 3auer Ne2 1 IIOBTOPEHHE
[Tonsatue

49 MHOTOrpaHHuka.l ' eomerpuyeckoe Teno. 1 m.27, 28, 29
Teopema Ditnepa

50 [Tpu3ma 1 .30

51 [TpoctpanctBenHas Teopema [Tugaropa 1 n.31

52 [Mupamuna 1 m.32

53 [TpaBuiibHas nupamua 1 .33

54 [IpaBunbHas nmupamuia 1 .33, 3amauun

55 VYcedeHHas nupamMua 1 .34

56 CuMMeTpHs B IPOCTPAHCTBE 1 .35

57 [TonsTHE TPAaBUIBHOIO MHOTOTPaHHUKA 1 n.36

58 [TonsiTHE TPaBUILHOTO MHOTOTPaHHHKA 1 .36, 3a1auun

59 DJeMeHThl CHMMETPUHN TPaBUIIbHBIX 1 037
MHOTOTPaHHHKOB

50 DJeMeHThl CAHMMETPUHN TPAaBUIIBHBIX 1 .37, samaan

MHOTI'OIrpaHHUKOB




61 KontponpsHas padora Ne4 IIOBTOPEHHE
62 3ader Ne3 MTOBTOPCHHE
63 [TonsTue BexkTopa. PaBeHCTBO BEKTOPOB .38, 39
Cl10)KeHHE U BEIYUTAHUE BEKTOPOB.
64 P 1m.40,41
CyMMa HECKOJBKHX BEKTOPOB
Pemenne 3amau,
65 Pemenue 3amau
pacreJaTka
66 YMHOKEHHE BEKTOpa Ha YHCIIO0 m.42
Pemenue 3amau,
67 Pemenue 3amay
pacreJaTka
Kommnanapubie BekTopsl. [IpaBuio
68 P PR AP 143,44
napajuiejenumneaa
Paznoxxenune BekTopa Imo TpeM
69 pa HoTp .45
HEKOMIUTAHAPHBIM BEKTOPaM
Pemenue 3anay,
70 Pemenue 3amau
pacmeuaTka
71 3auet Ne6 MIOBTOPEHHE
7 [IpssmoyrospHas cucTeMa KOOpAWHAT B 46, 47
.
npocrpancTse. KoopauHatel BeKTopa ’
Pemenue 3amay,
73 Pemenue 3amau
pacmeuaTka
72 CBs13b MEXTy KOOPIMHATAMH BEKTOPOB H 43
.
KOOpJMHATAMH TOUYECK
Pemenne 3amay,
75 Pemenne 3amau
pacreyaTka
76 [Ipocreiimre 3a1a4n B KOOpAUHATAX m.49




Pemenue 3amau,

77 Pemenne 3amau
pacreyaTka
78 VYron Mexay BeKTOpaMu .50
Pemenne 3amau,
79 Pemenue 3amau
pacreyaTka
80 CkayisipHOE MTPOU3BEICHNUE BEKTOPOB m51
Pemenue 3amau,
81 Pemenue 3amay
pacreyaTka
Pemenue 3amau,
82 Pemenue 3amay
pacreuyaTka
Brrurcnenue yriioB Mex 1y MpsIMbIMHA U
83 m.52
IUIOCKOCTSIMUA
Beruuciienue yrioB Mexy MpsIMBIME U
84 n.52
IUIOCKOCTSIMU
Pemenne 3amau,
85 Pemnrenne 3amau
pacmeuaTka
Pemenne 3amau,
86 Penrenne 3amau
pacreuaTka
87 YpaBHEHHE MIIIOCKOCTU .53
88 YpaBHEHUE MIIOCKOCTH .53, pacnedaTka
Pemenue 3amay,
89 Pemenue 3amau
pacmeuaTka
Pemenne 3amay,
90 Pemenue 3amau
pacmeuaTka
91 VYpaBHeHnue chepsl .65
Pemenue 3amay,
92 Pemenue 3amau

pacrnieuaTka




Hentpanbuas cummerpusi. OceBast

93 1 11.54,55,56
cUMMeTpus. 3epKajabHasi CHMMETPHS

94 [TapannenbHblil nepeHoc .57

95 [IpeoOpazoBanme mog00mst 1 m.58

96 KonTpomnpHas padorta N7 MMOBTOPEHUE

97 3aKiounTeIbHOE TOBTOPEHUE Kypca 1 HOBTOpEHHE
reomerpuu 10 kiacca

98 3aKIII0YUTEIBHOE IOBTOPEHUE Kypca 1 Pemenue 3amay,
reomerpuu 10 kitacca pacrneuaTka

99 3aKiounTeIbHOE TOBTOPEHUE Kypca 1 Pemenue 3anauy,
reomerpuu 10 kitacca pacreuaTka

100 3akiounTeIbHOE TOBTOPEHUE Kypca 1 Pemenue 3anauy,
reomerpuu 10 kiacca pacredaTka

101 3aKIII0YUTEIHHOE IOBTOPEHUE Kypca 1 Pemmenue 3amay,
reomerpun 10 kmacca pacrieyarka

102 3aKIII0YUTEIbHOE TIOBTOPEHUE Kypca 1 pacneuatka
reomerpun 10 kiacca
OBLIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

Jara
Ne i/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero U3Y4YEeHUsS
padoTbI padoThbI
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTpPaHCTBE"
2 [ToBTOpenue Temsl "CkansgspHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE IPAMOI, 1
MIPOXO/ISIIIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE IJTIOCKOCTH, HOpMAaJb, 1
YpaBHEHHUE MJIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBeneHne 1
8 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
IpOorpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
MpOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXY MJIOCKOCTSIMU B MHOTOTpaHHUKAX
12 dopmyna pacCTOSHUS OT TOYKH J10 1

IIJIOCKOCTH B KOOpAWHATax




Haxosnenue paccTosHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUIJIBHOW MUPAMU/IE

15 KoHnTtpoinbHas pabota "AHamuTuyeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOTPaHHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MepeCceUeHUs MPSMBIX U
IJIOCKOCTEMN

19 [TapamienbHbie TPSIMBIE U JTIOCKOCTH:
napajieIbHbIe CeUEHUs

20 [TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIECHHI

21 [TapannenbHble NpAMbIE U MIIIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIINMUCS MPSIMBIMHU
[TepnienauKysIpHBIC TIPSMBIE U TUIOCKOCTH:

29 CTaHJapTHBIC TIAPhI IEPIIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUU
MHOTOTPAHHUKOB

93 [TepnenauKyIsipHBIE TPSIMBIE U TNTOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
monoous

26

HOBTOpeHI/Ie: jIomaanu MHOIOyroJibHMKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bOopMYIIBI TSI TIOMIAACH, COOOPAKEHUS
o 100us

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsT

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Moa00us

30

KonTponasnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

3anauu 00 yaABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeoMeTpHuecKUe 3aJaul, CBSI3aHHBIE C
00BEMOM MPSMOYTOIIBHOTO
napaJenenuneaa

34

[Ipuknagubie 3a1a9u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napasuiesenumnena




35

O06BEM psAMON TIPU3MBI

CTCpGOMeTpI/I‘ICCKI/IC 3aJa4u, CBJA3aHHBIC C

3 BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

37 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00bEMOM
NPSMON MPU3MBbI
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
TTUPAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIICHHE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEeMOB MUpaMUJ ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUECKUE 33]]a9H, CBSI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHuuecKre 3aa4i, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTosSHUS 10 TUIOCKOCTH

47 KonTtponbHas padora "O6béM

MHOTOTrpaHHHKaA"




]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Mumuaap. [psamoi KpyroBon HUIUHAP.
[Imomane MOBEpXHOCTH LUIIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHHYECKOU nmoBepxHoctu. Konyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
napauieIbHOM MIIOCKOCTH OCHOBaHUS

52 VYceuénnblil koHyc. M300paskeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHON
MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U ITOJTHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpuyuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUCHUI HWJINHIPA, KOHYCa
CrepeomeTpruecKkue 3aJauu Ha

56 JI0Ka3aTeJILCTBO U BEIYUCIIEHHE,
MOCTPOEHUEM CEUEHUHN NWJINHIPA, KOHYCa

57 [Ipuknannelie 3a7a4n, CBSI3aHHbBIE C
[UTHHIPOM

58 [Ipuknagubie 3a1a9u, CBsI3aHHBIE C
MATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1mapa

61

[epecedenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300paKeHue mapa

62

63

VYpasuenue chepsl. [Inomans chepsl u eé
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom, TOCTPOCHUEM X
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuyuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
co cepoit u mapoM, TOCTPOSHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

67

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIS
moa00ust

68

Paznmunable KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KonTtponbnast padora "Tena 1 moBEpXHOCTH
BpaieHus"

72

73

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LMWJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

74

[Tnomaau 60KOBO M TOTHOM MOBEPXHOCTH
KOHYycCa

75

76

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA
[Tpuknanaeie 3agaun 1o Teme "OOBEMBI 1
IJI0IIaAu MOBepXHOCTEN Ten"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BbIYUCIIEHHEM 00BEMOB 111apa, MIAPOBOTO
CerMEeHTa U IapOBOIr0 CEKTOpa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wiomanpio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MMOOOHBIX TEI

79

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomMeTpHUEeCKHEe 3a/1a4H, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TeJ U TUIOIAAeH
[IOBEPXHOCTEN




80

KonTtponsnas padora "[1nomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

82

83

JBuxenust mpoctpancTBa. OToOpaskeHusI.
JBuxenust u paBeHCTBO (uryp. OOrme
CBOMCTBA JBMKCHUIN

Buapl nBukeHuniA: napajuiebHbIA EPEHOC,

LEHTpaJIbHasi CAMMETPH, 3€pKallbHAs
CUMMETpHUs1, TOBOPOT BOKPYT IIPSAMOM

[IpeoOpazoBanms noxoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MIPUMCHCHUC
JABUXXCHUA

85

86

87

KoHnTtpoisbHas padota "BekTopsl B
npoctpaHcTae”

Ob6o6uaroree noropeHue 11 noHsATHi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3Hanuil: "[lapaniensHocTh
OPSMBIX M IJIOCKOCTEHN B MpocTpaHcTBe"

O6o06matomiee moBTopenue 11 mousTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTO10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alys 3HaHui: "BekTopsl B
npocTpaHcTae”

89

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 kmaccos,




cucreMaTu3anys 3Hanuii: "Oo0beM
MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucreMaTu3anus 3Hanuil: "O0bem
MHOTOTrpaHHHKA"

91

92

93

O6o06maromee moBropeHue 11 moHATHI 1
MeTo0B Kypca reomerpun 10-11 kaccos,
cucTeMaTusanys 3Hanui: "Ihiomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T
O6o06matomee moBTopeHue 11 moHATHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucTteMaTusanys 3Hanui: "Ihiomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TeN"

Hrorosas KOHTPOJIbHAaA pa60Ta

94

95

96

Wrorosas koHTposibHasA paboTa
[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3alus 3HaAHUH

Hcropus pa3BUTHS CTEPEOMETPUH KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

97

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN




Wcropus pa3BuTus CTEPEOMETPUU KaK
99 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHsI CTEPEOMETPUH KaK
100 HAaYKHU U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HAyKU U €€ poiib B PA3BUTHHU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUU KaK
102 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX M KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomeTpus, 10-11 kmaccel: YueOHUK 7151 00111€00pa30BaTEIbHBIX
yupexxaeHuii: 6a30Bbiii u mpodunbHbIi ypoBHW [JI. C. ATanacsH, B.O.

Bbyry3os, C.b. Kagomiies u mp.]. — M. IIpocserienue, 2022.

I'eomertpus. lunaktudeckue matepuaisl. 10 kaacc: mocodue ass
00111e00pa3oBaTeNbHbBIX YUpEKIACHUI: 0a30BbIN U PopUIbHBINA ypoBHU/ B.I.
3uB, M. :IlpocBemienue, 2022 r

I'eomertpus. unaktuueckue Mmatepuainsl. 11 kinacc: mocodue i
00111e00pa30BaTENbHBIX YUPEKIACHUI: 0a30BbIi U POoPUIbHBIA ypoBHH/ B.I.
3uB, M. :Ilpoceemenue, 2022 r



Kpumepuu u nopmul oyenku 3Hanuil, yMeHuil U HAGbLIKOG 00YUaAOUUXCA HO
Mamemamuxke.

1. 0uem<a NUCbMEHHbIX Konmpwzbnbtxpaﬁom oﬁyttaloumxc;z no wamemamuke.

OTBeT OLleHUBaeTCs 0TMETKOH «5», ecJIu:

» paboTa BEHINIOJHEHA MMOJTHOCTHIO;
» B JIOTHYECKUX PACCYKACHUSIX U 0OOCHOBAHUU PEIICHUS HET MPOOEIIOB U ONIHOOK;
» B PCIICHUU HET MAaTEeMaTUYCCKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIHCKA,
KOTOpast He SIBJIACTCS CIICICTBUEM HE3HAHUSI MJIH HETIOHUMAHUS y4eOHOTO MaTepraa).
OTMeTKa «4» CTAaBUTCH B CJEIYIOIIHNX CIAYyYaaX:

» paboTa BBINOJIHEHA ITOJIHOCTHI0, HO 00OCHOBAHUS IIAr0B PEIICHUS HEIOCTATOYHBI
(ecmu ymeHHe OOOCHOBBIBATH PACCYKICHUS HE SBISUIOCH CICIHATIBHBIM OOBEKTOM
MIPOBEPKH);

» JIONYIIEHBI OJTHA OIMIMOKA MJIM €CTh JIBa — TPU HEJ04YETa B BBIKJIQ/IKaX, PUCYHKAX,
yepTexxax Wi rpadukax (ecid 3T BUABI padOT HE SBISUIMCH CIEHUATbHBIM O0BEKTOM
IIPOBEPKH).

OtMeTKAa «3» CTAaBUTCS, €CJIN:

» JjomymeHo Oonee OnHOW OmMOKM WM Ooiiee JIBYX — TpPeX HENIOYETOB B
BBIKJIAJIKAaX, YepTekax Win rpadukax, HO oOydarommiics o0iagaeT o00s3aTebHBIMU
YMEHUSMH 110 IIPOBEPSIEMON TEME.

OTMeTKA «2» CTAaBUTCS, €CJIN:

» JIONYIIEHBI CYNIECTBCHHBIC OMIMOKH, TTOKA3aBIIIKMe, YTO O0yJarONIUiicsa He 00agacTt
00s13aTeTbHBPIMU YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.
OtmeTKka «1» cTaBUTCHA, €CJIM:

» paboTta mokasaja IMOJHOE OTCYTCTBHE y oOydaromerocs o0s3aTeNbHBIX 3HAHUH |
YMEHUI 1O TpoBepsSeMONM TeMe WIM 3HAuuTeJdbHAas YacTb pPa0OOThl BBIOJHEHA HE
CaMOCTOSITENILHO.

VYyurenb MOXKET IOBBICUTb OTMETKY 3a OPHIMHAJIBHBIH OTBET Ha BONPOC WIN
OpPUTHHAIILHOE pEIICHUE 3a]laud, KOTOPBIE CBHIETEIHCTBYIOT O BBICOKOM MaTeMaTHYECKOM
pa3BUTHM 00yUaroOIIErocs; 3a peleHue 0osee CI0XKHOM 3ajauu UM OTBET Ha 0oJiee CII0KHBIH
BOIIPOC, MTPEITI0KEHHBIE 00yYaIOLIEMYCs JOMOJIHUTENBHO MOCIIE BHIMOIHEHNUS UM KaKUX-JIN00
APYruX 3aJaHuil.

2. 0uem<a ycmHblx omeemoe oﬁyualomuxc;l no wmwamemamuke

OTBeT OLIEHNBAETCH 0TMETKOH «5», €CJIM YYeHHK:

» TOJIHO pacKpbUl COJEp)KaHWE Marepuaja B 00beMe, MPEeIyCMOTPECHHOM
MpOrpaMMoOi M Y4EOHUKOM;

» W3JIOKWI MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO HCIOJb3ysS MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY, B OTIPEICTICHHOM JIOTHYECKOM IMOCIIE0BATEIbHOCTH;

» TMPaBWILHO BBITIOJIHUI PUCYHKH, YePTEKH, TPadUKU, COMYTCTBYIOIINE OTBETY;

» TOKazaJl YMEHHE WUIFOCTPHPOBATh TEOPHIO KOHKPETHBIMH —IPHUMEpPaMHU,
MIPUMEHSTh €€ B HOBOW CUTYalluU NP BHIMOJIHEHUN MTPAKTUUECKOT0 3aJaHHS;



» TPOJEMOHCTPUPOBAI 3HAHWE TEOPHH pPAHEE HM3YYCHHBIX COIMYTCTBYIOIIUX TEM,
c(hOPMUPOBAHHOCTh U YCTONYMBOCTH UCTOIB3YEMBIX IIPU OTBETE YMEHUI M HABBIKOB;

» OTBeYaJ CaMOCTOSATENIBHO, 0€3 HABOISIIUX BOIIPOCOB YUUTEIIS;

» BO3MOXKHBI OJTHA — JIB€ HETOYHOCTH IPH OCBEIEHUE BTOPOCTEIICHHBIX BOIIPOCOB
WJIU B BBIKJIQJIKAX, KOTOPbIE YUYEHUK JIETKO MUCIPABHUII I1OCJIE 3aMEUYaHUs yUUTEIIS.

OTtBer OIIEHMBAETCS OTMETKOM «4», €CJIKn YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHHHM Ha
OLCHKY «5 », HO IIPHU 5TOM UMECT OJJUH U3 HEJOCTATKOB!:

» B W3JI0)KEHHUH JIOMYIIEHB! HEOOIbIINE TPOOEITbl, HE HCKAa3HUBIIEEe MaTEMAaTHIECKOe
COJIEpKAHUE OTBETA;

» JIONYIIEHBI OIMH — JIBA HEJJ0YETa IPU OCBEIIEHIH OCHOBHOTO CO/ICPYKaHUs OTBETA,
HCIIPABJIEHHBIE [TOCIIE 3aMEYaHMsI YUUTEIS;

» JOomymieHsl omuOka Wi Oonee JBYX HEIOYETOB IPpU  OCBELICHUU
BTOPOCTENEHHBIX BOIIPOCOB WMJIM B BBIKJIAJKAX, JIETKO MCIIPABJICHHBIE I1OCIIE 3aMEYaHUs
YUUTEIIS.

OT1MmeTKa «3» CTABUTCH B CICAYOMINX CIAyYasaX:

» HENOJNHO PAacKphITO COACpXKaHWE Marepuana  (CoIepiKaHHWe  H3JI0KEHO
(hparMeHTapHO, HE BCEr/ia MOCJIeI0BATEIBHO), HO TIOKA3aHO 00Iee MOHUMaHHe BOMpoca U
MPOJIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIC JIJI1 YCBOCHUS MPOrPAaMMHOIO MaTepHalia
(ompenenensl «TpeboBaHMAMH K MaTeMAaTUYECKOM TMOArOTOBKE OOydaroluxcs» B
HACTOSIIECH MpOorpaMmMe 1Mo MaTeMaTHKeE);

» HMEJIHCh 3aTPYIHEHHSI WIH JOMYIICHBI ONTUOKH B ONPEICIICHUN MAaTeMaTHIECKOM
TEPMHUHOJIOTUH, YEePTEkKaxX, BBIKIAJKAX, MCIPABJICHHBIC IMOCIE HECKOIBKUX HABOJSAIIUX
BOIIPOCOB YUHTEJIS;

» YYCHWK HE CHpaBWICS C MNPUMCHCHHEM TCOPHH B HOBOW CHUTYyalluu IIpH
BBITIOTHEHUH TMPAKTHUYECKOTO 3aJaHusl, HO BBIMOJIHUI 3aJaHus 00s3aTeIbHOTO YPOBHS
CIIOKHOCTH I10 JAHHOH TeMe;

» TpH JIOCTATOYHOM 3HAHHH TEOPETHUYECKOTO MaTepHalia BhISIBICHA HEJIOCTATOUHAS
c(hOpMUPOBAHHOCTb OCHOBHBIX YMEHUH U HABBIKOB.

OT1MeTKa «2» CTABUTCH B CJICAYIOMINX CIAYyYAAX:

» HE pacKpbITO OCHOBHOE COJIEpKaHue yI4eOHOTO MaTepuana;

» O0OHapYyXCHO HE3HAHUE YUCHUKOM OOJIbIIeH Wik HanboJiee BAXKHOW YacTH YIeOHOTO
MaTepuana,

> JIOMYIIEHBI OIMOKY B OTIPE/ICIICHUH TIOHSATHH, TP UCITOJIb30BaHUH MaTEMAaTHICCKOM
TEPMHUHOJIOTHH, B pPUCYHKAX, YCPTEKAX NN rpa(bHKax, B BBIKJIaJIKaX, KOTOPBIC HE NCITPABJICHBL
MOCIIe HECKOJIBKHUX HaBOJISAIINX BOIIPOCOB YUHUTETIS.

OtMeTKa «1» cTaBUTCS, €CJIN:

» YYEeHUK OOHApYXWJI TIOJHOE HE3HAHWE M HENOHUMaHWe H3y4aeMoro yd4eOHOTro
MaTepHaa Wik He CMOT OTBETUTh HU Ha OJMH U3 MOCTABJICHHBIX BOIIPOCOB IO M3yYEHHOMY
Marepuany.



Oomas kjaaccupuranus oMNooK.

[Ipu oneHke 3HAaHWI, yMEHHI M HABBIKOB OOYYAIOIIUXCS CIEAYET YYUTHIBATH BCE OUIMOKH
(rpyObie 1 HEeTpyOBIC) U HENOYETHI.

3.1. I'pyObIMH CUHHTAIOTCS OIIHOKU:

- HE3HAHUE OIPENCICHUs] OCHOBHBIX TIOHATHH, 3aKOHOB, TIPaBHI,
OCHOBHBIX TOJIO)KCHHI TEOpHUH, HE3HAHHUE (POPMYJI, OOIIEHPUHATHIX CUMBOJIOB 0003HAYCHHIMA
BEJIMYMH, CJIMHULl UX U3MEPEHUS;

- HE3HaHUE HAMMEHOBAHUHN €IMHUI] U3MEPEHUS,

- HEYMEHHUE BBIJICTUTHh B OTBETE IIIABHOE;

- HEYMEHUE MPUMEHSTh 3HAHUS, AJITOPUTMBI [ pEIICHUs 3a]1a4;

- HEYMEHUE JIeJIaTh BHIBOJIbI K 0000IIEHNS;

- HEYMEHHE YUTATh U CTPOUTH rPadUKy;

- HEYMCHHE IIOJIb30BAThCS  TICPBOMCTOYHUKAMH, YUCOHHUKOM |
CIIPaBOYHHUKAMU;

- MoTepsi KOPHS WM COXPAHCHHE IOCTOPOHHETO KOPHS;

- oTOpackiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HHX;

- paBHO3HAYHBIC UM OIIHOKH;

- BBIYMCIUTENIbHBIE OMINOKH, €CIIM OHU HE SIBJISAIOTCS OIHCKOI;

- JIOTHYECKHE OLINOKHU.

3.2. K HerpyObIM omIM0KaM CIENYET OTHECTH:

- HETOYHOCTh (OPMYJIMPOBOK, OINpeAENeHUl, MOHITUH, TEOpHil,
BBI3BAHHAs HEMIOJHOTOM 0XBaTa OCHOBHBIX IPU3HAKOB ONIPEENSIEMOr0 IIOHATHS WIH 3aMEHON
OJIHOT'O - IBYX U3 3TUX IPU3HAKOB BTOPOCTENIEHHBIMU;

- HETOYHOCTb Ipaduka;

- HEpPAlMOHAJIBHBIA METOJ PEIICHMS 33Ja4d WU  HEJA0CTaTO4YHO
IIPOAYMaHHBIN IJIaH OTBeTa (HapylIeHHEe JIOTUKU, TOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH);

- HepalMOHAJIbHbIE METOJIbl paboThl €O CHPAaBOYHOW M JPYroi
JIUTEpaTypoi;

- HEYMEHHE pelIaTh 3aJauu, BHIIOIHATD 3aJJaHus B 00IEM BHUJIE.

3.3. HexoueraMu sSBIAIOTCS:

- HepaIMOHAIbHbIE IPUEMbl BBIYMCICHUN U TPE0Opa30BaHUIA;
- HeOpeKHOe BBIMOJIHEHHE 3aMncel, UepTexkel, cxeM, rpaQuKoB.



