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INOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAUCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe PU U3yYEHUHN 00YyJarOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCSA IpH
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarouUXcs MPU U3y4EHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMeTHoll obmactu  «MaremaTtuka U
uH(pOpMaTUKa» yepe3 oOecreueHne BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUYHBIX T€OMETPHH,
Y HEOOXOIUMBIX JJIs1 YCIEMIHOTo Npo(hecCUOHAIBLHOr0 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOW KYJbTYPhI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GopMUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUMHOIO alIapaTta 1no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPHUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

(dbopMHpOBaHUE YMEHUS pAcliO3HABaTh HA YePTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTE€MaTUYECKUX TEOpHUil, (OPMUpPOBAHME MOHUMAHHUSA POJIM AKCMOMATHUKU TpHU
IIPOBEJICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTePEOMETPUUYECKUX 3aJad W 337a4 C MPAKTHUYECKUM COIEp>KAHHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



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

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yJarOnIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIBbHBIMHU JIUHUSAMU yueOHOTO Kypca «['eomerpusi» 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€OMETPUH Ha YTIIyOJIEHHOM ypoBHE 00ydeHus 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 IMPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoil paboueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb ~HEOJHOKpPAaTHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUS MATEMAaTUKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IIOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpellMBarommecss npsmble. [Ipu3Haku CKpeluMBarOmuXcs
npsAMbIX. [lapaninenpsHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICITbHBIC
MPSMBIE B POCTPAHCTBE, MAPAUIEIBbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTh IPSAMOM
u 1ockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OcHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoekTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTIbl C COHANPABIEHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajlieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPICHANKYIISPHBIC MPSIMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOu
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHUE.
[lepnieHaAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHANKYJISIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSAMOM WU IUIOCKOCTBIO, IBYI'PAHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoMCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopemMbl KOCHHYCOB M CUHYCOB JUJISI TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HAaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaienenunen, TpsMOYTOJIbHBIN MapaJIIIETCIUIE U €ro cBoiicTBa. KpaTuaiiiume
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpaHcTBeHHas
teopema [Tudaropa. [upamuaa: n-yronpHas nupaMuja, MpaBWiIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIHLHOW MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS MpPHU3Ma U MpaBWJIbHAsA NHUPAMUJA,



IpaBUJIbHAs TPEYTOJIbHAS MUPAMU/JIA U TPaBUIIbHBIN TETpasap, KyO. Ilpencrasnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3p, JOAEKAIP U HKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
TUTIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU NMpsiMoit mpu3Msbl. [Tnommans
OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPU3M, CUMMETpPHsS IPaBHIBHOU
UpaMUIbl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IMPOTUBOIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOPAMHATAMH TOYEK. YTOJN MEKIy Bekropamu. CKalsipHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHUYECKAass TOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepbl
U TUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M3o00pakeHne Ten BpamleHus: Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeActBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CeTMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BmmcaHHas B
MUJINHAP, ONMHMCAaHHas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
mIockocThio. Kacanue mrapa m cdepsl MmiIockocThio. [IoHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIHA TEJO
BpaIeHusl.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U TIPOXOIAIINE Yepe3 BEPIIMHY), CCUCHUS I1apa, METObI TIOCTPOCHUS
CEUCHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepanyu HaJl BEKTopaMu. BEeKToOpHOE YMHOKEHHE
BeKTOpoB. (CBOMCTBa BEKTOPHOTrO yMHOXEHHA. IIpsiMoyrosibHas cucteMa
KOOpJAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHune BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWKEHHH. Buabl JBMXCHUN: TapaulelbHBIA IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

INJTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSI YYEBHOI'O
KYPCA «TEOMETPUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU O0YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUIECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
rpakgaHckoro  oOmectBa  (BbIOOpBL,  ONpPOCBI M JIPYroe),  yMeHHue
B3aUMOJEHUCTBOBATh C COLUUAIBHBIMA WHCTUTYTAMH B COOTBETCTBUH C WX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:



OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO IMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUN HAYKH U ACSITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO Oy TyIIEro;

4) 3cTeTHYeCKOe BOCTIMTAHHE:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHue:

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTeMaTUYeCKWe 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3[I0pOBBIO (30pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUI U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHIATUAX CIIOPTHBHO-03/I0POBUTEIBHON JEATEIBHOCTBIO;

6) TpyoBoe BocnuTaHme:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuuHbiM  chepam  Mpo(EecCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ MPUIOKEHHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINH BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHMIO U
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEH KHU3HU, TOTOBHOCTh K AaKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMUPOBAHHOCTh  JIKOJIOTUYECKOW KyJIbTypbl, TIOHMMAaHUE BIUSHUS
COLIMAJIbHO-?PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COIMAIbHOM
Cpelbl, OCO3HAHME III00aJIbHOTO XapaKTepa HKOJIOTUYECKUX MPoOieM, OpUeHTAIHS
HAa TMPUMEHEHHE MaTeMaTHYeCKUX 3HaHWA /i1 pelieHusl 3axad B o0jacTu
OKpY)XaloIel cpenbl, IUIAHUPOBAHUE TIOCTYIMKOB W OIIGHKH HMX BO3MOXKHBIX
MOCIICICTBUUN [T OKPYIKAIOLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU M OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHNE MaTEeMaTHIECKON
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, 3TANlOB €€ pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHS [TUBWIN3AINH, OBIAJCHUE SI3IKOM MAaTEMAaTUKH U MaTeMaTHUYeCKOU
KYJIBTYpOH KaK CPEJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTb OCYLIECTBIISITH POSKTHYIO
Y FICCIIEZI0BATEIIBCKYIO IEATEILHOCTh MHANBHUIYALHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



Bba3zoBble JJoruueckue JeMicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLICHUH MEXAYy MOHATUIMH, (HOPMYIUPOBAThH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHWsI 711 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeoOpa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIAITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSAX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUSHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUCCKIX YTBEPKIACHUI
(TpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CaAMOCTOSITEIIbHO
BEIJICIICHHBIX KPUTEPHUCB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK HCCJIENOBATEILCKUI WHCTPYMEHT TMO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHME
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, TPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNILHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOMIONCHMS, HCCIECIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaumeii:

BBISIBIIATH JACUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJIsI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOpPM
MIPE/ICTABIICHHUS,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEJACTABIATh €€ B pa3IMYHBIX (popmax,
WJLTIOCTPUPOBATH TparuecK;



OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSTENIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€ el CTBUS

OOmenne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W THCHbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUs IO XOJy peEIIeHUs 3ajauyu,
KOMMEHTHPOBATH IMOJYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
peIIeHUsI, COMOCTABIAThL CBOU CYXIEHUS C CYXKICHHSIMH IPYTUX YYaCTHUKOB
Jajora, oOHapyKUBaTh Pa3jIMyue U CXOJICTBO MO3UIIHUMA, B KOPpPEKTHOU dopme
(bopMyIUpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHMUSI,
MPOEKTa, CAaMOCTOSITEIbHO BBIOMPATH (POpMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBHS

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM MMEIOIIMNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIH HHTEJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHONW  peduiekcuM  Kak  OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTHUYEeCKOHN 3aJ1auM;

MIPEABUJICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PEIICHUN 3a7a4H,
BHOCUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIH U YCIOBHUAM, OOBSICHSATHh MPUYUHBI
JOCTIDKCHUS WU HEIOCTHIKEHUST PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThl mTpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATH IIeb COBMECTHOU
JeATECIIbHOCTH, IUIAHUPOBATh OPraHU3aIlI0 COBMECTHOM pabOThI, pacrpeneisTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKHUX JIIOJICH;



y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmuiA TPOAYKT TO KpUTEPHUSIM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICHUCTBUA.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOO/IHO OIEpUPOBaTh OCHOBHBIMU TIOHSATUSIMU CTEPEOMETPUHU TPHU
pELICHNH 33a4 U TPOBEJACHUHN MATEMATHUYECKUX PACCYKICHUM;
IPUMEHATHh AKCHOMBI CTEPEOMETPUM M CIIEACTBUSA W3 HUX IPH PEUICHUH
T€OMETPUYECKHX 3a]1aY;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO  OINEPUPOBATH TOHATHUSIMH, CBSI3AHHBIMA C yIjJaMud B
NPOCTPAHCTBE: MEXAY MPSAMBIMU B IPOCTPAHCTBE, MEXKIY HOPSIMOM M
IJIOCKOCTBIO;

CBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMHU;
CcBOOO/IHO PACIO3HAaBaTh OCHOBHBIE BUJABl MHOTOTPAaHHUKOB (IIPU3Ma,
nupamMua, NpsMOYroJIbHBINA Napauienenunen, Kyo);

KJIacCU(PUIMPOBATh ~ MHOTOIPAHHHUKH,  BbIOMpass  OCHOBaHWUS IS
KJ1IacCU(UKaIIUH,

CBOOOIHO  ONEpUPOBaTh  MOHSATHSMHM, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TJIOCKOCTBIO;

BBITIOJIHATH napajieabHOE, LEHTPATbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAHKE (PUTYD HA TIIOCKOCTh, BHIMOJIHATh U300paxeHus Guryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHUKOB Pa3jJW4YHBIMH METOJAMH, BBINOJHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (MpuU3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

CcBOOOIHO ONEPUPOBATH MOHITHSIMH: CUMMETPHUSI B MIPOCTPAHCTBE, LIEHTD,
OCbh ¥ TIJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;
CBOOOJHO OIEpUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pemiaTh 3aJaud Ha JO0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHUA U
HAXOXKJEHUE TEOMETPUUYECKUX BEJIMYMH, IPUMEHSISI U3BECTHBIE METOIbI IIPU



pelIeHUM MaTEMaTUYECKUX 3a/1ad IOBBIIMICEHHOIO M BBICOKOI'O YPOBHS
CJIOKHOCTH;

IPUMEHATh IPOCTEHIIME MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUYECKHX 33]1ay;
U3BJIEKAaTh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpPEeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATh M
aHAIM3UPOBATh PEATBLHBIE CUTYALlMH, MPUMEHATh U3YYECHHbIEC MOHSATHUS B
npolecce TMOWCKAa peUIeHHs] MaTeMaTH4ecKH chopMynnpoBaHHON
npo0JIeMbl, MOJEINPOBATh PEAIbHBIE CUTYallUH Ha SA3BIKE I'€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJENH C MCIOJIB30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelaTh MPAKTHYECKHE 3a/ayH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEITUUMH;

UMETh NPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS I'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniry 11 kiacca o0yyaromuics HayquTCst:

CBOOOJTHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IMJIMHJIPUYECKOM,
KOHMYECKOW U CEepUdYecKOol MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
HOJIy4CHHUS;

OIlIEpUPOBATh MOHATHUAMM, CBSI3aHHBIMH C TEJIAMH BPALICHUS: LUIMHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cepa W Imap) U
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJl BPALlICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHMS,
O0OBEMBI U IUIOMIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB M TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOpMYJT;

CBOOOIHO OIEPUPOBATh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpallleHWsi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OTKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK HIIN TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IJIOIIAIIMU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpallCHUS;



U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALIMU HAJl BEKTOPAMU;

3a7aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelaTe reOMETPUYECKUE 3a1a4U Ha BBIYMCIICHUE YIJIOB MEXK1Y IPSAMBIMU U
IJTIOCKOCTSIMM, BBIYMCIICHUE PACCTOSIHUNA OT TOYKH JI0 TIOCKOCTH, B LIEJIOM,
Ha PUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHNUH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpalleHUs IMpHU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus 0A00us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHHUs: CEUEHUs LWJIMHAPA
(mapasienbHO U MEPIeHIUKYIISIPHO OCH), CeUeHUs KOHYca (MapauiebHbIe
OCHOBAHHUIO Y IPOXOASAIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI INOCTPOCHMSI CEUYEHUH: METOJA CIENOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHSTh TeoOMEeTpUuuecKre (HaKThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAOIIUX HECKOJIBKO IIAroB pELICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peliaTh 3aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXOXJICHUE T€OMETPUUECKUX BEITNYMH;

IPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHATH MMOJYYEHHbIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH
Y OLICHUBAaTh pPEAIbHBIE CUTYallUW, IMPUMEHITh H3YUYEHHbIC MOHATHS,
TEOPEMBI, CBOMCTBA B IIPOLIECCE I[IOUCKA PEUICHUS MaTeMaTUYECKU
chOpMyYIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATh pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
r€OMETPUYECKUX TOHATUH MW TEOopeM, ammapara aiareopbl, peniaTh
IPAKTUYECKNAE 3aJa4d, CBS3aHHBIE C HAXO0XICHUEM TI€OMETPUUYECKUX
BEJINYMH;

UMETh TpeACTaBlieHUuss 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3auMHoe pacnosioxkeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16
6 MHororpaHHUKH 7
7 BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, o0o011eHue U cucTeMaTh3anus 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 AHanuTH4eckasi reoMeTpus 15 1
5 [ToBTOpEHME, 06o6meHI:Ie u 15 1
CHCTEMAaTH3alUs 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
Temna BpameHus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CHCTEMATH3alHs 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




n/n

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoOBHBIE TpaBUIIa N300pAKECHUS HA PUCYHKE
IUIOCKOCTH, MapajuIeNIbHBIX MPSMBIX (OTPE3KOB),
CEepeINHbI OTpPE3Ka

[ToHsTHA cTEpeOMETpUM: TOUKA, TPSAMAs], INIOCKOCTb,
npoctpancTBO. OCHOBHBIE MPaBHIIa U300pAKCHUS Ha

PUCYHKE TIJIOCKOCTH, IMAPAJIICIIBHBIX MTPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[ToHsTHSA: TIEpECceKarONIUeCs IOCKOCTH,
MePECEKArOIINECs MPsAMast U TIOCKOCTh;
MOJIYITPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroIuecs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTH;
MOJIYITPOCTPAHCTBO

MHororpaHHHKH, U300paKEHHE IPOCTEUTITHX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, U300pakKeHNE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

AXCHOMEI CTCPCOMCETPHU U IICPBLIC CICACTBHA U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC CICACTBHUA U3 HUX




AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE CIEICTBUS U3 HUX.
CriocoOsl 3a/1aHus NPSAMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HaUEHUS NPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpakenue
MEPECCUCHUS MOTYUCHHBIX IIJIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHUN Pa3HBIMH
[[BETaMH

11

N300pakeHne ceueHuil mupaMupl, Kyoa U PU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpakenue
MePECCUCHUS MOTYUYCHHBIX IIJIOCKOCTEH.
PackpainBaHue MOCTPOCHHBIX CEUCHHUN Pa3HBIMH
[[BETaMH

12

TpeyronpHuKU. Bubl 1 CBOWCTBA TPEYTOJIbHUKOB.
Menuana, BeIcOTa, OMCCEKTPHCA TPEYTOJIBHHKA.
(ITnanumeTpust)

13
14

[TpsimoyronbHbIi TpeyroabHuK.. (Ilnanumerpust)

Merton cIeaoB oA MMOCTPOCHUMA CEeUYCHUI

15

16

Merton cnenoB aiist mocTpoeHust ceuenuid. CBoicTBa
MIEPECEUECHUH NPSMBIX U IUNIOCKOCTEN

Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MepECeUeHU I NPSIMBIX U MIIOCKOCTEN

17

[Toctpoenue ceuenuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. CozaHue BEIHOCHBIX YepTexel u
3aIKUCh 1I1aroB TOCTPOEHUs

18

[Toctpoenue ceuenuii B nupamuie, Kyoe no Tpém
TouykaM Ha p&opax. Co3raHne BHIHOCHBIX YePTEKEH U
3alKUCh IIAroB MOCTPOEHUS




19

PaBHOOe1peHHbII TpeyroasHUK. PaBHOCTOpOHHMI
tpeyronbHUK. (ITmanumeTpus)

20

21

22

[TocTpoeHue ceueHuit B nupamue, Kyoe 1no Tpém
ToukaMm Ha péopax. Co3maHune BHIHOCHBIX YEPTEKEH U
3aMKCh LIAaroB IOCTPOEHUS

[ToBTOpenue mianumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

IToBTOpenue mmanumerpun: Teopema Menemnast.

Pacuerthl B ceueHuUsIX Ha BHIHOCHBIX YepTexkax.
HcTopust pa3BUTHS MIIAHUMETPUU U CTEPEOMETPHUH

23

KonTponbHas padota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacrosnoxeHue npsiMbix B IPOCTPAHCTBE.
CkpeuuBatouiuecs npsimele. [Ipusnaku
CKpelluBaromuxcs npsmMeix. [lapamiensasie npsiMbie B
MIPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAHUM U €AMHCTBEHHOCTH
MIPSAMOY NapaJIIENbHOW JAaHHON NPSIMON, TPOXOASAIIEH
yepe3 TOUKY MPOCTPAHCTBA U HE JIeKalled Ha JaHHOU
npsMoi. JlemMma o nepecedeHny napauieIbHbIX
MPSIMBIX TIOCKOCTHIO

26

27

[TapatenpsHOCTB TpeX MpsAMBIX. TeopeMa o0 TpEX
MapaJuIeIbHbIX MPAMBIX. Teopema o
CKPELIUBAOIINXCS MPSMBIX

[TapannensHoe npoekTHpoBaHue. OCHOBHBIE CBOMCTBA

napajieNIbHOro MPOeKTHpoBaHus. M3o00paxenue
pasHbIX (UTYp B mapasIeIbHON MPOSKIINH




28

HentpanbHast mpoeKIus. YTOI C COHANPaBICHHBIMHU
CTOPOHAMU. YTOJI MEXAY IPSIMBIMU

29

30

31

32

3agauu Ha JOKA3aTelnbCTBO U UCCIIEN0BaHUE,
CBSI3aHHBIE C PACIOJIOXKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsTHS: MapanIenbHOCTh NPSAMON U IJIOCKOCTH B
npoctpanctse. [Ipu3Hak napamieabHOCTH IPSIMON U
wiockoctd. CBOMCTBA MapajlIeIbHOCTH NPSMON U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C MApalIeIbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 TaHHYIO
MPSMYIO Ha YepTEeXKe U MapauIeTbHOTO IPYron
npsMoii. Pacu€r oTHomeHn

33

[TapannenpHas npoekuys, IpUMEHEHNE s
MIOCTPOEHHUS CEYEHMH Ky0a U nmapajuiesenunesa.
CaolicTBa napaienenunena 1 Npu3Mbl

34

35

36

[TapannensHele wockocty. [IpusHaku
HapajlIeJIbHOCTH JIBYX IUIOCKOCTEM

Teopema 0 mapayIeIbHOCTU U €IUHCTBEHHOCTHU
MIJIOCKOCTH, MPOXOJSILIEH Yepe3 TOUKY, HE
MIPUHAUISKALYIO TaHHOM IJTIOCKOCTH U CIIEJICTBUS U3
Heé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUCHHUS IIPU
[IEPECCUYCHNH IBYX apaJIJIEIbHBIX IIIOCKOCTEH
TpeTben




CaolicTBa napamuieiabHbIX INIOCKOCTEN: 00 OTpe3Kax
HapajuIeNIbHbIX NPSAMBIX, 3aKIIOYEHHBIX MEXKIY

37 napajuiesIbHbIMU IUNIOCKOCTSIMU; O MIepECEUeHUN
IPSIMOH ¢ ABYMS MapajuleIbHbIMU MJIOCKOCTSMHU
Yerpipéxyronpuauku. [lapamienorpamMm, pomo,

38 KBaJIpaT, MpsAMOyTobHUK. CBOMCTBA U MIPU3HAKHY.
[Tnomanu. (ILtanumeTpust)

39 Tpanenus. Bunael tpanennu. [Inomane Tpanenuu.
(IlnanumeTpust)

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajulesenumneaa

41 Brruucnienme JuinH OTpe3KOB B Ky0e u
MPSIMOYTOJIBHOM TTapaJuIeIIeTIUIIe/Ie

42 [leprieHAMKYIAPHOCTD MPSMOM U II0CKOCTH. [Ipu3Hak
NEPIEHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH

43 [leprieHANKYIAPHOCTH NPSMOM M MI0CKOCTU. [Ipu3Hak
NEePIEHAUKYIIPHOCTH MPSIMOI U TIIOCKOCTH
Teopema 0 CyIIeCTBOBaHHH U €TMHCTBEHHOCTH

44 MIPSAIMOM, IPOXOIAIIEH Yepe3 TOUKY IPOCTPAaHCTBA U
MEPIIEHANKYIISIPHOH K IIIOCKOCTH

45 [TnockocTy ¥ epIeHANKYISIPHBIE UM TIPSMBIC B
MHOTOTpaHHHKaX

46 [TnockocTy U neprneHANKyYIIpHbIE UM IPSIMbIC B
MHOT'OI'paHHHKax

47 [Neprienaukysip u HaknoHHast. [locTpoenne
MEPIIEHINKYISIPa U3 TOYKU Ha MPSIMYIO

48 [Tepnienaukynsp u HaknoHHas. [Toctpoenue

NEPNCHAUKYJIApa U3 TOYKH HA MIPAMYIO




Teopema o Tpéx nepneHAuKyIsapax (mpsamas u

49 oOpaTHas)

50 Teopema o Tpéx nepneHAuKyIsapax (mpsamas u
oOparHas)

o1 VYron Mexay CKpEeIUBAOIIUMHUCA TPSIMBIMU

59 ITouck neprneHaAUKyISIpPHBIX MPSAMBIX C IIOMOILBIO
MEPIEHIUKYISIPHBIX TUIOCKOCTEN

53 OpTOroHaibHOE MPOEKTUPOBAHUE

54 [TocTpoenne ceueHmit Kyoa, IpU3MBI, H})&BI/IJII:HOﬁ
MIUPaMHJIBI C TOMOLIBIO0 OPTOTOHAIBHOW ITPOEKIINH

55 [TocTpoenne ceueHuii Kyoa, IpU3MBI, HPaBHHBHOﬁ
MIAPaMU/IbI C IOMOIIBI0 OPTOIOHAJIBHON IIPOEKIIUU
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHIuKyJIIpHOCTH MPSIMON U TUIOCKOCTH
KaK CIJIEZICTBHE CUMMETPHH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHui OT
TOYKHU J0 ITIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTostHUM OT
TOYKHU J0 IUIOCKOCTH

60 CriocoObl OYCTUTh NEPIEHAUKYIISAPBI: CHMMETPUS,
C/IBUT TOUKH I10 NapaJIJIeIbHON NPSMOI

61 CnaBur o HenapauielIbHON NPsIMOM, U3MEHEHHUE
paccTosHUI

62 KonrtponsHas padora "B3anmHoe pacroyioxeHue

MPSIMBIX U IJIOCKOCTEHN B MpocTpaHCcTBE"




63

HOBTOpeHI/IeI yroJj Mexay npaMbIMU Ha IJIOCKOCTH,
TPUT'OHOMETPHS B IIPOU3BOJILHOM TPEYI'OJIBHUKE,
TE€OpEMa KOCMHYCOB

64

65

66

IToBTOpEHME: YrON MEXAY CKPEILHMBAOIUMUCS
IIPSIMBIMU B IPOCTPAHCTBE

FCOMeTpI/ILICCKI/IC METOJBbI BBIYUCIICHUSA YyIJla MECXKIY
MIpsAMBIMHA B MHOT'OTPpaHHUKAX

JiByrpanHbiil yroi. CBOMCTBO JIMHEHHBIX YIJIOB
JBYI'PAHHOI'O yIiia

67

68

69

[lepnenaukynspHeie miockocTd. CBOMCTBAa B3aUMHO
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN

[Ipu3Hak nepneHMKyJIApHOCTH IIJIOCKOCTEN; TEOpEMa
O IIPSIMOM IEPECEUEHMS IBYX IIIIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEH IIIIOCKOCTH
[IpsiMoyronbHBIM napasuienenunen; Kyo; u3mepeHus,
CBOMCTBA IIPSIMOYTOJIBHOTO ITapajulelIeuIIe1a

70

71

72

73

Teopema 0 quaroHanu NpSAMOYTOJIBHOTO
napajuieJIenuIe1a v CIeCTBUE U3 Hee
CrepeoMeTpHuuecKue U NPUKIAAHbIE 3a0a4H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM MIPAMBIX U
IUIOCKOCTH

HOBTOpeHI/Iel CKpCIIUBAIOIIHUECS IIPAMBIC,
napaJijiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKaxX

[Tapa mapasnienbHbIX IIOCKOCTEHN Ha
CKPEUIUBAIOIINXCA MPSMBIX, PACCTOSTHUE MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B TIPOCTBIX CUTYAIIHSIX




PaccTosHrE OT TOUKH A0 IIJIOCKOCTH, paCCTOAHUC OT

74 . 1
MPSIMOM JI0 TJIOCKOCTH

75 Brrunciienne pacCTOsSHUN MEXAY CKPELIUBAOIIUMUCS 1
IPSIMBIMU C TIOMOILBIO NEPIEHAUKYISIPHOMN TUIOCKOCTH
TpéxrpanHslii yroi, HepaBeHCTBA AJIsl TPEXTPAHHBIX

76 yrioB. Teopema [Iudaropa, TeopemMbl KOCHHYCOB 1 1
CUHYCOB JIJIsl TPEXTPAHHOIO yriia

77 DeMeHTHI CPepruyecKoil FTeOMETPHUH: Te0/Ie3UUECKUe 1
JIMHUU Ha 3emiie

78 KonTponbHas padota "Yrisl u paccrosHus" 1

79 Cucremaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0 1
3J1€MEHTHI"

80 [Mupamuna. Buast nupamun. [lpaBuibHas nupamuaa 1

81 [Ipusma. [Ipsimast m HakITOHHAs pU3MEIL. [IpaBunbHas 1
npu3mMa

82 [IpssMo#t napaienenunen, NpsMoyroJbHbIN 1
napauienenunes, Kyo

83 Brinykiible MHOrorpanHuku. Teopema Ditniepa 1

84 Brinyxkiible MHOrorpanHuku. Teopema Oitniepa. 1
[IpaBuiIbHBIE U TONTYIPABUIBHBIE MHOTOIPAHHUKU

85 KonrtpomnsHas pabora "MHoOrorpaHHUKH" 1

86 ITonsTe BEKTOpA HA IJIOCKOCTH U B IPOCTPAHCTBE 1

87 CymMa BEKTOpPOB 1

88 Pa3zHOCTB BEKTOpOB 1

89 [IpaBuiio napannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1




01 Paznoxenue BeKTf)pa 1o 6asucy TpEX BEKTOPOB, HE 1
JISKAIIUX B OJTHOM TIIOCKOCTH
92 CkansipHOE TIpOU3BEICHUE 1
93 Brruucnenue yriia Mex 1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O06o0muieHne 1 cucTeMaTH3aIys 3HaHUH 1
99 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1
100 HroroBas koHTpoJIbHAs paboTa 1
101 HroroBasi koHTpoIbHAs paboTa 1
102 O0o001IeHNEe ¥ CHCTeMAaTU3alNs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [ToBTOpenue temsl "KoopauHatsl BEKTOpa Ha 1
IJIOCKOCTHU U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOpOB"
3 [ToBTOpenue Temsl "Bbruucienue yria Mexmay 1
BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHeHHE NPSAMOM, IPOXOIAIIECH 1
yepe3 ABE TOUKH"
5 YpaBHEHHE ITOCKOCTH, HOPMaJjlb, YPaBHEHUE IJIOCKOCTH 1
B OTpE3Kax
5 YpaBHEHHE IJTIOCKOCTH, HOPMaJjlb, YyPaBHEHUE MJIOCKOCTH 1
B OTpE3KaAX
BektopHoe npousBeneHne
JluneliHble HEPABEHCTBA, JIMHEHHOE MPOTPaMMUPOBAHUE
9 JIuHeitHbIe HEPaBEHCTBA, TUHEMHOE MPOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METOIbI pacy€Ta yriia MeXy NpsMbIMUA 1
B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METObI pacu€Ta yriia Mexay 1
MJIOCKOCTSIMU B MHOTOIPaHHHMKAX
12 ®dopmyra pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B 1

KOOpJIHMHATAX




HaxoxaeHnne paccTosiHui OT TOYKHU 10 TIIIOCKOCTH B

13 Kyoe

14 HaxoxaeHnne paccTosiHui OT TOUYKHU 10 TIJIOCKOCTH B
IIPaBUJIbHOM IIUPAMUJIEC

15 KoHnTtponbHas pabota "AHamuTudeckas reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIE
MHOTOIPAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE TNIOCKOCTH,
NepECEUCHUS IPSIMBIX U TUIOCKOCTEN

19 [TapannenbHble NpsMbIE U IUIOCKOCTH: MapaljiebHbIE
CeUYCHUS

20 [TapannenbHble NpsIMbIE U MIJIOCKOCTH: PACUET
OTHOLLEHUN

21 [TapamienbHbie TPSIMBIE U TFIOCKOCTH: YTIIBI MEXKITY
CKPELIMBAIOIINMUCS TPSIMBbIMU
[TepnienquKkymnsipHBIC IPSMBIE U TUIOCKOCTH:

22 CTaHJapTHHIC TTAPhI MEPIIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUU MHOTOT'PAHHUKOB

93 [lepnieHauKynsipHBIE IPSMBIE U TUIOCKOCTU: TEOpPEMa O
TpeX MepIEeHINKYIsIpax

24 [lepneHauKyIsIpHBIE IPSAMBIE U MJIOCKOCTHU: BBIYMCIICHUS
JUTMH B MHOTOT'PaHHHUKAX

o5 [ToBTOpEHUE: MIIOIIa I MHOTOYTOJIbHUKOB, (hOPMYIIbI
JUTS TUTOTIA/IeH, cCOOOpaxkeHus o100us

26 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYITBI

JUTSE TITOIA/ICH, COOOpaKeHHsI TOA00MS




[ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYITBI

27 JUTS TUTOIIA/IeH, cCOOOpakeHus oa00us
[lnomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIATN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noao0us
[Tnomanu ceyeHnit MHOTOTPAaHHUKOB: TIOIIAIU

29 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKEHUS
no00us

30 KonTponbnas pabora "[loBTOpeHHE: MHOTOTPAHHUKH,
CEYEHHUS] MHOTOI'PaHHHUKOB"

31 O61éM Tena. OOBEM MPSIMOYTOIBHOTO
napaienenueaa

39 3agauun 00 yABOEHHHM Ky0a, 0 KBajpaType Kyoa; o
TPUCEKLIUH yTia

33 CrepeoMeTpHuuecKkue 3aa4uu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJILHOTO Tapajuiesenuieia

34 [Ipuknagnabie 3a1a9u, CBSI3aHHBIE C BRIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TTapajlIesenune1a

35 O0BEM npsMOit IPU3MBI

36 CrepeomeTpHyecKHe 3a/1auH, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB MPSIMOM TPU3MBI

37 [Ipuknansble 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMON
TIPU3MBI

38 Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. OObEM HaKJIOHHOW PU3MBI

39 Brruucnenue o0EMOB TEJ € TOMOIIIBIO ONTPEIECTEHHOTO

uHTerpana. O6bEM nupamusl




®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB

40
nUpaMuj ¢ OOLIUM YTIIOM
®opmyna 06bpéMa nupamuibl. OTHOIIEHHE 00BEMOB

41 OUpaMUJI ¢ OOIIUM YTIIOM

42 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM NPU3MBbI

43 CrepeoMeTpuueckye 3a1auu, CBA3aHHbIE C 00bEMaMU
UPAMU/IBI

44 [Ipukiagueie 3anaun 1mo Teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBbI

45 [Ipuknanueie 3anaun no teme "OO0bEMBI TET",
CBsI3aHHBIE C 00BEMOM MUPAMHU/IBI

16 [Ipumenenne 06bEMOB. BrluniciieHue paccTosiHUS 10
IIJIOCKOCTH

47 KonTtponbHas padora "O6bEéM MHOrOrpaHHuka"

48 [Hunuuapudeckas TOBEPXHOCTh, 00pa3yroiue
LWIMHJIPUYECKON OBEPXHOCTH

49 Hunuaap. Ipamont kpyrosou nunuuap. Inomans
MOBEPXHOCTH IIMJINHAPA

50 Konnueckas moBepxHOCTh, 00pa3yrolre KOHUUECKOM
nosepxHoctu. Konyc

51 CeueHne KOHyca INIOCKOCTBIO, TapAJIJIEIbHOU
IJIOCKOCTH OCHOBAaHMSI

59 VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaapr GOKOBOV MOBEPXHOCTH U MOJHOMN

IMMOBCPXHOCTHU KOHYCA




[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM

>4 IIOBEPXHOCTH KOHYCa
CrepeomeTpHuyecKue 3aJaui Ha JOKa3aTeIbCTBO U

55 BBIYHCIICHHE, IOCTPOCHUEM CEUEHUN UITUHIPA, KOHYCa

56 CrepeomeTpuuecKkue 3aJauu Ha JOKa3aTelbCTBO U
BBIUHUCIICHHE, IOCTPOCHUEM CEUEHUH LIMIIMH/Ipa, KOHyca

S7 [IpukitagHble 3aa4n, CBSI3aHHBIE C LIWIMHIPOM

58 [Ipuxiaanble 3a1a4u, CBSI3aHHbIE C LIMJIMHAPOM

59 Cdepa u map

50 [lepeceuenue cheps! 1 mapa ¢ mwiockocTbro. Kacanue
mapa u cdepsl INIOCKOCThI0. Bua u n3obpaxenue mapa

61 [lepeceuenue chepsl u mapa ¢ wiockocThio. Kacanue
mapa u cepsl INIOCKOCThI0. Bua u n3obpaxenue mapa

62 VYpasuenue chepsl. [Tnomans cheps u e€ vacreit

63 Cummerpus chepsl 1 mapa
CrepeomeTpHyecKre 3aaui Ha JOKa3aTeIbCTBO U

64 BBIUMCJIEHHE, CBA3aHHBIE CO CPEPO U 1IapoM,
MIOCTPOCHUEM MX CEUCHHH TUIOCKOCTHIO
OxpyxHOCTb. LleHTpanbHbIE U BIIMCAHHbIE YTJIbIL.

65 CaoiicTBo kacaTenbpHOU. [Ipon3Benenne IIMH OTPE3KOB
xopa. (Ilnmanumerpust)

66 Brincannble TpeyrolbHUKU U YETHIPEXYTOJIbHUKU.
(ITnanumeTpust)

67 OmnucanHbIe TPEYTOIBHUKA U
qyeTeIpEXyroabHuKH. (I manumerpust)

68 PaznuaHbie KoMOWHAIIMY TET BpaIICHUS U

MHOI'OIr'paHHUKOB




69

3anauu o reme "Tena u MoBEpXHOCTH BpalieHus"

70 3agauu no Teme "Tena 1 MOBEpXHOCTH BpaleHus"

71 KonTtponbHast padora "Tena 1 MOBEpXHOCTH BPAILICHHS

7 O0béMm mnuHIpa. Teopema 06 00bEME MPAMOTO
HAJIMHAPA

73 Boruncnenue 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO
unTerpana. O6béM KoHyca

74 [Tnomaau 60KOBOM U MOTHON TTOBEPXHOCTH KOHYCa

75 CrtepeoMeTpHuuecKUe 3a]a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMHAPA, KOHYCA

76 [Ipukiagneie 3anaun mo Teme "OOBbEMBI U TUTOMIATN
MoBepxHocTeH Ten"

O06nEM 1apa u mapoBoro cekropa. Teopema 06 06bEMe

77 mrapa. [lnomanp cheprr. CrepeomMeTpruecKue 3a1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00BbEMOB IIapa, MAPOBOTO
CEerMeHTa M I1apOBOT0 CEKTOpa
[Tpuknanueie 3agaun mo Teme "OO0BEMEBI TEN",

78 CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIA/IbI0 CEpHI.
COOTHOIIIEHUS] MKy TUIOIIAISIMU TTIOBEPXHOCTEN 1
00BEMamMu MOJOOHBIX Tell
[Tono6Hble Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa

79 npu noooun. CTepeoMeTprudIecKre 3a/1auu, CBI3aHHBIC
C BBIUHCIIEHHEM O0OBEMOB TEI U IUIONIAAEH
MMOBEPXHOCTEN

80 KonTtponbHas padora "[1nomanm noBepxHOCTH U

00BEMBI KpYyTJIbIX TET"




JBxenus npoctpancTsa. OTobpaxkenus. [IBrkeHus u

81 paBeHCcTBO (uryp. OOIIMe CBOMCTBA ABUKEHUT
Buael n1BukeHMil: napauielIbHbIN NEPEHOC,
82 [EHTpaIbHas CHMMETPHS, 3epKallbHAS CUMMETPHS,
MIOBOPOT BOKPYT MPSMOMA
83 [IpeobpazoBanus momodus. [Ipsmast u cdepa Ditnepa
84 I'eomeTpuueckre 3aa4n Ha IPUMEHEHHUE JIBYKCHUS
85 KontponbHas padota "BekTopsl B mpocTpancTse”
O6o6mraromee noproperue 11 MOHITHIA 1 METOIOB
86 Kypca reomerpun 10—11 kaccoB, cucremaTu3amms
3HaHui: "[lapanienbHOCTh IPSIMBIX U IUIOCKOCTEN B
npocTpaHcTBe"
O6o6maromee nopropenue 11 MOHSATHI U METOIOB
87 Kypca reomerpun 10—11 kaccoB, cucremaTu3anms
3HaHMi: "BekTopsl B mpocTpaHcTBe"
Ob6o06maroree noropeHue 11 NoHATUI 1 METOI0B
88 kypca reometpun 10—11 xmaccoB, cucTeMaTru3amnus
3HaHMi: "BekTopsl B mpocTpaHcTBe"
Ob6o6maroree noropenue 11 nmoHsATHH 1 METOI0B
89 Kypca reomerpun 10—11 knaccos, cucremaTu3anus
3HaHuil: "OO6beM MHOTOrpaHHuKa"
O6o06matomee moBTopeHue 11 MOHITHIT B METOIOB
90 Kypca reomerpun 10—11 knacco, cucremaTu3anus
3HaHuil: "O06beM MHOTOrpaHHuKa"
01 O6o06matomiee moBTopeHue 11 mMOHSATHIT 1 METOZIOB

Kypca reomerpun 10—11 kmnaccoB, cucremaTuzanus




3Hanuil: "Ilnomaan noBepxXHOCTH 1 00BEMBI KPYTIIBIX

TCII

O6o6maromee nopropenue 11 MOHITHIA 1 METOIOB
Kypca reomerpun 10—11 knaccos, cucremaTu3anus

92 3Hanuil: "Tlnomaayu mnoBepxXHOCTH U 0OBEMBI KPYTIIBIX
Ten"
93 HroroBast kKoHTpoIbHAs paboTa
94 Hroropas koHTpoJbHAs paboTa
95 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMATH3aIUs 3HAHUI
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKU U €€ poJib
96 B Pa3BUTUU COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M
Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb
97 B Pa3BUTHUU COBPEMEHHBIX HHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M
Hcropus pasBUTHS CTEpEOMETPUM KaK HAYKH U €€ POJIb
98 B Pa3BUTHUU COBPEMEHHBIX HHKECHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHMA
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poiib
99 B Pa3BUTHUU COBPEMEHHBIX HHKCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHMA
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poiib
100 B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH
Hcropus pasBUTHS CTEpEOMETPUM KAaK HAYKH U €€ POJIb
101 B Pa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT i




Hcropus pasBUTHs CTEpEOMETPUM KAaK HAYKH U €€ POJIb

102 B Pa3BUTHHU COBPEMECHHBIX WHKCHEPHBIX U 1
KOMITHFOTEPHBIX TEXHOJIOTHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




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

1. Aranacsu JI.C. u np. 'eomerpus. YueOnuk s 10-11 k1. M.,
IIpoceenienue, 2016.

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Aranacsu JI.C. u np. 'eomerpus. YueOnuk mis 10-11 k1. M.,
[Ipocsemenue, 2016.

2.3uB b.I'. Jlunaktnueckue matepuaiinl no reomerpuu st 10-11 k. M.,
IIpocsemenue, 2014.

3.3uB b.I'., Meinep B.M. 3agaun o reomerpun mig 10-11 k. M.,
IIpoceemienue, 2015.

4. Caaksn C.M., byty3oB B.®. N3yuenue reomerpuu B 10-11 ki1
Meroanueckue pekoMeH1anuu K yueouuky. M., [IpocBemienue,

[Iporpamma paccMoOTpeHa Ha 3acelJaHuu Ienarorndeckoro copera Kagerckoro
MO’KapHO-CIAacaTeNIbHOTO Kopiyca oT «22» utoHs 2023 rona, mporokosn Ne 11.



