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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus sBIsieTCS ONHMM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHETO
oOuiero o0pa3zoBaHus, TaK Kak 00ECIeYNBAaET BO3MOKHOCTb U3yUEHUS TUCLIUIUINH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH M NPEAMETOB T'YMAHUTAPHOTO IMKIIA.
[lockonmpky  JOTMYeCKOEe  MbIIUIeHHE,  GopMupyeMoe  TMpH  HU3YYCHHH
00y4aronMMUCs MOHATUHUHBIX OCHOB I'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELIEHUU I€OMETPUUYECKHUX
3a1a4, YMEHHME BBIABUIaTb M ONPOBEPrarb THIIOTE3bl HENOCPEICTBEHHO
WCIIONB3YIOTCS MPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAYYHOTO LHKJIA, B YACTHOCTH
(u3nyuecKux 3aaay.

Ilenb ocBoeHust nporpamMmbl yueOHOro Kypcea «I'eomerpusk» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH OOy4aroumxcs mpu
U3yYE€HUU T€OMETPUH, KaK COCTaBIISIIOIIECH MpeIMeTHOM obnacT «MaTtemaTuka U
nHpopmaTuka»  4yepe3  oOecrledYeHUE  BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIONIb30BaHUsl 0OoJjiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
CHELU(PUYHBIX T€OMETPUHU, U HEOOXOAUMBIX JUIsl YCIIEITHOTO MPOo(hecCHOHATBHOTO
oOpa3oBaHMsl, CBSI3aHHOTO C UCHOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3a/layaMy Kypca TE€OMETpHM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacIIMpeHne NPEICTABICHUS O TE€OMETPUU KaK 4acTH MUPOBOM KYJIBTYpPBI U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINUCHIBATh M M3y4aTh
pa3HbIE SBICHUS OKPYXKAIOIIETO MUPA, 3HAHME ITOHATUMHOTO aIlapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

¢opMHpOBaHME  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyn M yMeHUE MX NPUMEHSATb, YMEHUS JOKa3blBaTh TEOPEMbI M HAXOIUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(dopMHpOBaHKE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOACISIX U B PEaIbHOM
MUpPE MHOTOTPaHHUKM M Te€Ja BpAIICHUS, KOHCTPYHPOBATH TIE€OMETPUYECKUE
MOJIEIIN;

(opMupoBaHHE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATHYECKOTO IOCTPOCHHUS
MaTEeMaTHYECKUX TEOpHil, (GOpMHUpPOBAHUE MOHWMAHUS POJM AKCMOMATUKH TpPU
IIPOBEACHUY PACCYKICHUN;

(opMupoBaHUE YMEHHs BIaJE€Th METOJaMH J0Ka3aTeIbCTB U AJITOPUTMOB
pelIeHus, YMEHUS WX INPUMEHATH, NPOBOJUTH JIOKA3ATEIbHBIE PACCYXKICHHS B
XO/JI€ PELICHUs CTEPEOMETPUYECKUX 3a1a4 U 3a]1a4 ¢ IPAKTUYECKUM CONEPKAHUEM,



dbopMHpoBaHUEe TpPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHMU MaTEMaTHUYECKUX YTBEPKACHUN U POJIM AKCUOMATHUKH B MPOBEACHUN
JeNYKTUBHBIX PacCyXJICHUH;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEN 00yYaronuxcsi, M03HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, THTEpPeCa K U3YyYCHUIO T€OMETPHUH;

dopmupoBanre (yHKIIMOHATBHOM TPAMOTHOCTH, PEJICBAHTHOM T'€OMETPHUU:
YMEHHsI pacro3HaBaTh MPOSBICHHUS TE€OMETPUYECKHX MOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYalUsX W NPHU U3YyYEHUU APYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICTTUPOBAHUSl PEANbHBIX CHUTYallud, HCCIENOBAHUS TOCTPOCHHBIX MOJENEH,
MHTEPIIPETAINN TTOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZAEPKATEIFHBIMHA JTHHUAMH y4eOHOro Kypca «['eomeTpus» B
10-11 «kmaccax sBusitorcsa: «lIpsiMple W TUIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BexkTtopel u  KoOpAMHATHI B
IPOCTPAHCTBE», «J{BHKEHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpebGoBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJAEP)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJBKO  TIO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHusi DenepalibHON paboueit
IPOrpaMMbl, paclpeeEHHbIM IO ToaaM OOYyYeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMUITMAIBLHBIM BOMPOCaM O0y4aroIIHecs
oOpamjaJiuch ~ HEOJHOKPATHO. ITO  MO3BOJSET OPraHM30BaTh  OBJIAJICHUE
reOMETPUUYECKUMHU MOHATUSIMHU U HABBIKAMHU MTOCJIEOBATENIBHO U MOCTYATENbHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIILYIO
CUCTEMY I'€OMETPUUECKUX MPEICTaBICHUN O0YYaroIUXCcs, pacIupsist U yriryossis
e€, 00pasys MPOYHbIE MHOKECTBCHHBIE CBSI3H.

[lepexon K U3y4EHUIO T€OMETPUH Ha YTIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycnmoBus s guddepeHnmanuu  00ydeHHUS,  MMOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, o0OecreunuTh yriayonéHHoe
M3y4YEeHHE T€OMETPHUU KaK COCTaBJISAIONIeH yueOHOoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCSA K MPOJODKCHHUIO H3YyYEHHUS MaTeMaTUKH C
y4€ToM BbIOOpa Oyaymied mnpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOlEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hexeno), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COHEP)KXAHUE OBYUYEHUA
10 KJIACC

[IpsiMbIE ¥ IIIOCKOCTU B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpur. Touka, IpsMas, ILIOCKOCTH,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHMYECKOM IIOCTPOEHHM CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOE pacmosioKeHHE MpPsSAMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
napaJieibHbIEe M CKpeIlMBaromecs mnpsmbsle. lIpU3Haku CKpemuBarOmMXCs
npsAMBbIX. [lapamuiebHOCTh IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajuIe/IbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, apPAJUIEIBHOCTD TPEX MPAMBIX, IAPAJLIEIBHOCTD IIPAMOU
u 1aockocTtH. [lapamnenbHoe W LEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapaJIENbHOTO MpPOEKTUpOoBaHUs. M300paxeHue
Guryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YIOJl
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuienbHOCTD IIIOCKOCTEN: IapajulesibHbIE
IJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IJIOCKOCTEH. [Ipocrenmue
MIPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTU: TETpa’ap, Napajlieenunen,
MMOCTPOCHUE CEYCHHUI.

IleprieHIMKYISAPHOCT NPSIMOM U IJIOCKOCTU: NEPIICHINUKYJISPHBIC NPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC MAPAJUICIBHBIE W IEPIEHAMKYISPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IPSAMOW M INIOCKOCTH, TeopeMa O IpsAMOU
MIEPIICHIUKYJISIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH IO TJIOCKOCTH, PACCTOSTHUE
OT MmpsMOMl A0  IJIOCKOCTH,  MpOeKHHuss  (Urypsl Ha  IUIOCKOCTb.
IleprieHIMKYISAPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

Yribel B NPOCTPAHCTBE: YroJl MEXIy NPSMOW U IUIOCKOCTBIO, JBYTPAaHHBIN
yIOJI, JIMHEWHBIM yroJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOIPAHHBIE YIJIBL.
CBoiicTBa IIJIOCKMX YIJIOB MHOrorpaHHoro yria. CBoiCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buabl MHOrorpaHHMkoOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrosibHas
npu3Ma, npsMasi 1 HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapamtenenunien, nOpPSAMOYTOJBHBIA — NapajuleleNuNne]] U  €ro  CBOMCTBA.
Kparuaiiiire myTd Ha TMOBEpXHOCTM MHOrorpaHHuka. Teopema Diinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamuma: n-yronpHas mnHpaMuja,
npaBWibHas W yceu€HHas nupamMunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
NpaBWIbHOW nupamuzbl. [IpaBuUIbHBIE MHOIOIPDAHHMKHU: IPABWIIbHAS MpPHU3Ma U



paBWibHAs NUPaMUAA, INPAaBWIbHAs TPEyroyibHas INUpaMuja M IPABUIbHBIN
TeTpadap, KyO. IlpeacraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJIp,
JOEKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: péOpa, JIuaroHaiu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IIOIIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMOWM MPHU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTM M TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
Teopema O IUIOLIAAN YCEUEHHOW MUPaMU/IBL.

CummeTpuss B HPOCTPAHCTBE. OJIEMEHTBl CUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBHJIBHOM MHOTOIPAaHHHUKE: CHMMETPUS
napajuiejielInea, CUMMETPUS IPAaBWIBHBIX IPU3M, CHUMMETPHUS IPABUIBHOU
MIAPAMU/IBI.

BekTopel 1 KOOpAUHATEI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHAIPABIEHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[eMCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHUE BEKTOpA Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[lonaTne xoMIUIaHapHBIE BEKTOpBI. lIpuM3HAK KOMIIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmno mapamnenenunena. Teopema O pas3loKEHUWM BEKTOpa II0 TPEM
HEKOMIUIaHapHbIM  BeKTopaMm. [IpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsA3p MEXIy KOOPAWHATAMU BEKTOpA H
KOOpAMHATAMHM TOYEK. YTOJN MexXay BekropamMu. CKalspHOE HNpPOU3BEICHHE
BEKTOPOB.

11 KJIACC

Tena BpaieHnus

[ToHsiTHSA: IWIMHAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAs TOBEPXHOCTH,
cheprueckas TOBEPXHOCTh, OOpa3yloIue TMOBEpXHOCTEH. Tena BpaleHus:
UWIMHIpP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3aumHoe pacmonoxenue
chepsl M TUIOCKOCTH, KacaTeldbHasi IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHApa u KoHyca. CumMmeTpus cdepbl u
mapa.

O6bEéM. OcHoBHbIE cBoMcTBa 00bEMOB Ten. Teopema 00 o00BEME
NpSIMOYTOJBLHOTO Tapasuienenunena u ciaeAactBus u3 He€. OObEM mNpsMol u
HAKJIOHHOW TIPHU3MBI, IIWIMH]IPA, TUpaMuaIbl 1 KoHyca. O0BEM Mmapa U 1mapoBOro
CerMEHTa.

KoMmOuHanuu Ten BpaiieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHAP, OINUCAaHHAs OKoJo uuiuHApa. I[lepeceyenne cdepbl M mapa c
iockocThio. Kacanue mapa u cdepsl miIockocTbto. [ToHsSTHE MHOrOrpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILICHUSL.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHYyca, IUIOMaaAb cepbl U e€ yacTeil.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOIIAACH IMOBEPXHOCTEH
nonobueix ¢uryp. IlpeoOpazoBanue mnomoOus, romorteTus. Pemenue 3amauy Ha
ITIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HWJIMHAPA
(mapanmienbHO W TMEPHEHAMKYJISIPHO OCH), CEUYEHHUsI KOHyca (mapalielibHble
OCHOBAHMIO U MIPOXOJSIINE Yepe3 BEPIINHY), CEYEHUs 11apa, METObI TOCTPOCHUS
CEUCHHUU: METOJI CIEA0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAWHATHI B IPOCTPAHCTBE

Bektopet B mnpoctpanctBe. Onepauun Haja BeKTopaMud. BektopHoe
YMHOXKEHHE BeKTOpoB. (CBOIICTBA BEKTOPHOrO YyMHOXeEHUA. lIpsMoyronbHas
cHUCTEMA KOOpAWHAT B IpocTpaHcTBe. KoopauHatel BekTopa. Pasnoxenue BekTopa
no ©Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MPH PEUICHUH TeOMETPUUYECKUX
3a/1ad4.

JIBUKEHMS B IPOCTPAHCTBE

JIBmxkenus: mpoctpanctBa. OToOpakeHus. [[BukKeHUs W paBEHCTBO (puryp.
OO6mue cBoiicTBa JBMKCHHH. Buabl JBWXKEHUMN: TapauIeIbHBIM IEPEHOC,
LECHTPpAJIbHA CUMMETPUS, 3€pKajibHasi CHUMMETPHUsI, IOBOPOT BOKPYI IPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IUTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«TEOMETPH» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3VYJIbTATEI

1) rpaxnaHckoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIMH 00YYaIOIIerocs: Kak akKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  o0ImecTBa,  MPEICTaBICHHE O
MaTeMaTUYECKNX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUM,
MpOoNEAYp TPaKIAHCKOro oOImecTBa (BBIOOPHI, ONPOCHI W JIPyroe), yMeHue
B3aMMOJICUCTBOBATh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKITUSAMU ¥ Ha3HAUYCHUEM;

2) NaTPUOTHYECKOE BOCITUTAHHE!

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJEHTUYHOCTU, YBAKECHHS K
IPOIUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTU4eCKON IIKOJIBI,
WCIIONIb30BaHNE OJTHUX JOCTIDKEHHWH B JAPYTrUX HayKax, TEXHOJOTHSIX, cdepax
YKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCITHTAHUE:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUUCKOIrO Hapoja, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTHUECKUM
OPUMEHEHUEM JIOCTH)KEHUN HayKu M JAESITEeNbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) 3CTETHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas SCTETHKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEUICHUI, pacCy ACHUI, BOCOIPUUMYHUBOCTD
K MaTeMaTUYECKUM acTeKTaM Pa3Iu4HbIX BUIOB UCKYCCTBA;

5) ¢pusnyeckoe BOCIIUTAHHE:

chOpPMUPOBAHHOCTh YMEHUS TPUMEHATH MaTeMaTHYeCKHe 3HAHHUS B
MHTEepecax 3/I0pOBOTO U O6e30MacHOro o0pasa KM3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 37I0POBBIO (30pOBOE THTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTIIbIXa, peryisipHas (pu3ndeckas aKTUBHOCTH), (PM3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSIX CHOPTHUBHO-03/JOPOBUTEIBHOM NEATEIBHOCTBIO;

6) TpyZI0BOE BOCIIUTAHHUE:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTH TPYAOIIOOHs, HHTEpPEC K
pasnuuHbiM  cepam  mpodeccHOHANBHON — JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW W €€ TNPUIOKCHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mpodeccur u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHUyeckoMy  oOpa3oBaHUIO U



caMo00pa30BaHUI0 Ha MPOTHKEHHH BCEH JKU3HM, TOTOBHOCTH K aKTHBHOMY
YYACTHIO B PCIICHUM MTPAKTHYCCKUX 3a7ad MAaTEMaTHUECKOM HAIIPABICHHOCTH;

7) BKOJIOTMYECKOE BOCIIMTAHUE:

C(OPMHPOBAHHOCTh  JKOJIOTMYECKON  KYJIbTYpPhl, ITOHHMMAHHE BIIHASHUS
COLMAIbHO-D)KOHOMHYECKHX IIPOIIECCOB HAa COCTOSHUE IMPHUPOIHON U COLMAIBHOM
Cpefibl, 0CO3HAHKE TII00AIBHOI0 XapakTepa dKOJIOTHUECKHUX IPO0IIEM, OPHEHTAIHS
Ha MPUMEHCHHE MaTeMaTHYCCKUX 3HAHMH [JIs pelmICHHs 3adad B OO0JIaCTH
OKpYJKAIOIIEeH Ccpeabl, IUIAHUPOBAHHE IIOCTYIIKOB M OIEHKH MX BO3MOYKHBIX
HIOCJIEICTBHIM IJIsI OKPY>KAIOIIEH CPEIbL;

8) LeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIICIO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKH H  OOIIECTBEHHON  IPAaKTHUKH, I[OHHUMAaHHE
MaTEeMaTHYECKON HaykM Kak cdepbl 4YeI0BEUECKOH ACSITEIbHOCTH, JTAaloB €€
pasBUTHS W 3HAYMMOCTH IS PA3BUTUS I[MBHJIH3AIMM, OBIAJCHUC S3BIKOM
MaTEMAaTHKA W MaTeMaTHYECKOW KyJIbTypOH Kak CpPEICTBOM IIO3HAHUS MHUDA,
TOTOBHOCTh OCYIIECTBISATh IPOEKTHYIO W HCCIEAOBATEIBbCKYIO ICSITEIHOCTh
HUHIMBHIYaIbHO M B TPYIIIIC.

METAIIPEIMETHBIE PE3VYJIbTATbBI

[lo3HaBaTenbHbIE YHUBEPCAIbHBIE YUeOHbIE IEUCTBUS

ba3oBrle 1ormueckue AeUCTBUS:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMAaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUA MEXAY MOHATUSAMH, (POPMYyJIHPOBATH
ompeseeHus] OHIATHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUH,
OCHOBaHUS 1J1s1 0000LICHUS U CPaBHEHHUSI, KPUTEPUU MTPOBOAMMOIO aHAJIHN3a;

BOCIIPUHUMATh,  (OpMyJIHpoBaTh MU  OPeoOpa3oBbIBaTh  CYXKACHUS:
YTBEPAMUTEINIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpejaratb KpUTEPUH Jis
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKJIIOUEHUI 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(TIpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BBIOMpPATh CMOCOO pelieHns Yy4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BapHMaHTOB  pELICHHs, BbIOMpaTh HamboJee MOAXOMANMA ¢ y4€ToM
CaMOCTOSTENIbHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBreie CCe10BaTENBCKHUE IEUCTBUSA:



UCIIOJb30BaTh BONPOCHl KaK HCCIENOBATEIbCKUI MHCTPYMEHT I103HAHUS,
dopMynupoBaTh  BONPOCH,  (UKCHPYIOIIME  MPOTHBOpEUYHEe,  MpodseMy,
YCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBAHNE
10 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTEMaTHUYECKOTO 00BEKTa, SIBJICHUS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENIbHO (pOpMynHpoBaTh OOOOIIEHHS M BBIBOJBI IO pe3yJbTaTam
OPOBEAEHHOIO  HAOJIIOJIEHUS, HUCCIEJOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTb
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMIpPOllecca, a TaKXKe BBIABUTATH
MPEIOJIOKEHUS O €TO PA3BUTHU B HOBBIX YCIIOBHUSX.

Pabota ¢ undopmarueii:

BBISBJIATH MeUIUTH HHPOPMAIUH, JaHHBIX, HECOOXOAUMBIX JUIsI OTBETA Ha
BOMPOC U IS PEILICHUs 3a]1auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, aHAJIU3UPOBATD,
CUCTEMATHU3UPOBaTh M HUHTEPIPETUPOBATh HHPOPMAILMIO Pa3IUYHbIX BHUAOB U
(dopM npeacTaBiIeHUS;

CTPYKTYpUpPOBaTh WMH(GOPMALINIO, MPEACTABIATh €€ B pasIuYHbIX (Popmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATH Ha/IEKHOCTD uHbopMauu o CaMOCTOSITENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KomMmyHUKaTHBHBIC YHUBEPCAIbHBIC YUeOHBIE ACHCTBHS

OOuicHue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
IeasIMA OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JlaBaTh IOSCHEHHS IO XOMYy PELICHHs 3aJlauu,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YNIbTAT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXTacMOU TEMBI,
npoOIeMBbl, pemaeMoil 3aJaud, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOHMCK
pEIIeHUs, COIMOCTAaBISATh CBOM CYXXIEHHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KWBaTh Pa3IMuMe W CXOACTBO TO3UIMH, B KOPPEKTHOU (opme
dbopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3yJbTaThl PEIICHUS 33J1a4M, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IIPOEKTa, CaMOCTOSATENILHO BBIOMPATh (opMaT BBICTYIUICHHS C YYETOM 3aja4
IIPE3EHTAIlM U 0OCOOCHHOCTEH ayIUTOPHH.

PerynaruBHbie yHUBEpCATbHBIC YICOHBIC TEUCTBUS
Camoopranuzanusi:



COCTaBJIAThH IUJIaH, aJITOPUTM PEIICHHUS 3a/Ja4M, BHIOUPATh CIIOCOO pelieHust ¢
Y4IETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, SMOITMOHAIbHBIN HHTEJUIEKT:

BJIAJeTh  HaBBIKAMH  TO3HABATEIbHOM  pediiekcMu Kak  OCO3HaHUs
COBEpIIIaeMbIX JACHCTBUM M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB, BJIAJICTh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoliecca M pe3ysibTaTa PEIICHHS
MaTEMaTUYECKON 3aJa4H;

pEeABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, TAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATA IIETH U YCIOBUIM, OOBSICHATH TPUIHHBI
JOCTIKCHUS WUITH HEIOCTHKCHHS PE3YJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAad IEITEILHOCTD:

MMOHUMATh M WCIOJB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIAWBUIYAJTbHON
paboThl TpHU pEmIeHHH YYeOHBIX 3aja4, MPUHUMATH I€Jh COBMECTHOM
NEeATEeIIbHOCTH, IUIAHUPOBATh OPraHU3aIlI0 COBMECTHOM pabOThl, paclpeessTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXKIaTh IMIPOIECC M pe3yJbTaT padoOTHI,
0000111aTh MHCHHS HECKOJIBKUX JIIOMICH;

y4acTBOBaTh B TPYIIOBLIX (opmax paboThl (0OCYKIeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» ¥ HWHBIE), BBIIOJHITH CBOK YacThb pabOTBl U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI, OIICHWUBATH
Ka4eCTBO CBOEr0 BKJIaJa B OOIIUI MPOAYKT IO KPUTEPHUSIM, CPOpMYITUPOBAHHBIM
y9aCTHUKAMHU B3aHMOJICHCTBUSI.

I[MTPEJMETHBIE PE3YJIbTATBI

K koniry 10 kiacca oOy4daronuiicst HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU IOHATHSMH CTEPEOMETPUU TIPH
pEIIeHUH 331249 U TPOBEJICHUH MaTEeMAaTHUYECKUX PACCYKICHU;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUHU M CIEJCTBUS W3 HUX TPU PEIICHUH
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMOU H
IUIOCKOCTBIO;

e CBOOOIHO OTIEPHPOBATH MOHITHSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMH,



e CBOOOJHO pacrno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpass  OCHOBaHWUS  JJIs
KJ1acCUUKALINH;

e CBOOOJHO OIEPUPOBATH TOHATHUSMH, CBSI3aHHBIMH C  CEYCHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBINIOJHATH napajyiebHOe, LEHTPAIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBAaHNUE (DUTYp HA IIIOCKOCTH, BBIMIOJHITH U300pakeHus: Puryp
Ha TJIOCKOCTH;

e CTPOWTH CEUYCHHS]I MHOTOTPAHHUKOB PA3JIMYHBIMH METOJaMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IUIOMAAM  TIOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
durype:;

e CBOOOJHO ONEPHPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBITIOJHATH JICHCTBUS HAJl BEKTOPAMHU;

e pemarh 3aJayd Ha JI0KA3aTeJIbCTBO MATEeMATHYECKHUX OTHOIICHHHA WU
HaXOXKJECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METO/IBI
MIPY PEIICHUN MAaTeMAaTHYECKUX 3aJ]1a4 MOBBIIIICHHOTO W BBHICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH TMPOCTEUIIME TPOTrPAMMHBIC CPEACTBA M  DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUCSCKHX 3a/1a4;

e W3BJICKaTh, MPeoOpPa30BBIBATH WM HMHTEPIPETUPOBATH HWHEOOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHYECKUX (Qurypax, TMpeACTaBICHHYIO Ha
yepTekax M pUCYHKaX;

e TMPUMCHATH TIOJYYCHHBIC 3HAHWS Ha TPaKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIllMH, MPUMEHATh H3yYCHHBIC TOHATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CQOopMYyIMPOBAHHOMN
poOJIEeMBbI, MOJEIUPOBATh peajbHBIC CHUTyallMd Ha S3bIKE TCOMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJEIH C MCIOJIB30BAHUEM T€OMETPUUECKHIX
MOHATUN U TEOpeM, ammapara aareOpbl, pemniarh MPaKTUYECKUe 3aadd,
CBSI3aHHBIC C HAXOXKJICHUEM I€OMETPUUYECKUX BEITUYHH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHS T'C€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K koniry 11 kiacca oOy4aronuiicst HayquTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LMJIMHIPUYECKOMH,
KOHMUYECKOW U CEpUYecKOl TMOBEPXHOCTSIMH, OOBACHATH CIOCOOBI
MOJTYYCHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IIMJIMHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYyC, cdepa u Imap) H
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BpaICHHUS,;

KJIaCCU(PUITUPOBATH B3aUMHOE PACIIONIOKEHHUE CHEPHI U TNIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI 3JI€MEHTOB MHOTOTPAHHUKOB M TEJ BpAILCHUSA,
O0OBEMBI U TUIONIAJM TTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalleHUS,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/HO OIEpPHPOBATh MOHATHUSMH, CBSI3aHHBIMH C KOMOWHAIMSIMH TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIA B chepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIllCHHS,

BBIUUCIISTH COOTHOLICHUS MEXTy TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh M3ydyaemble (UTYPHI, BBIMNOJIHATH (BBIHOCHBIE) TIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBbIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

cBOOO/IHO ONEPUPOBATh MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH ONEPAIliU HaJl BEKTOPaMH,

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B ICKapTOBOW CUCTEME KOOP/IMHAT;
peraTh reoOMeTpUUECKUE 3a7a4i Ha BBIYUCICHUE YTIIOB MEXY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCJICHHE PACCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
IEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUN;
CBOOOIHO ONEpUPOBATh TIOHATHUSMHU, CBSI3aHHBIMH C JIBKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3€PKAIBHOU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOHUTH CEUEHHUS MHOTOTPAHHUKOB W TEJ BPAILCHUS: CEYCHUS IIIUHAPA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUCHUs KOHYyca (MmapaiieabHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCIOJB30BaTh METOMABI TMOCTPOCHUS CEUEHUH: METOJ CIIEIOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh FEOMETPUYECKUE YTBEPKACHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJBKO IIArOB PEMIEHUs, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

pemaTh 3aJadd Ha JIOKA3aTeJbCTBO MAaTEMAaTHYECKMX OTHOLIEHUHA U
HAaxX0KJICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAITMOHHBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWA HAa  NPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHSATh NU3YUEHHBIE
IIOHATHsI, TEOPEMBbI, CBOWCTBA B IIpOLECCE IIOMCKA  pELICHUs
MaTeMaTU4ecku  C(HOpPMYJTUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBATH
pealbHBIE CUTYallMM HA S3BIKE T'€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIC
MOJEIN C UCIOJIb30BAHUEM TICOMETPUYECKUX TIOHATUH M TEOPEM,
anmapata anreOpbl, pelmarb MNPAKTUYECKUE 3aJaud, CBSI3aHHBIE C
HaxX0KJICHUEM T€OMETPUUECKHUX BEJINYNH;

UMETh MpEeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS TEOMETPUH Kak
COCTAaBHOM 4acTu (yHAaMEHTA pa3BUTHUS TEXHOJIOTUH.



TEMATUYECKOE INTAHMPOBAHUE

10 KJIACC
KomnuecTBo yacoB
No DneKkTpoHHBIC (IUPPOBHIC)
HaumeHnoBaHue pa3iesioB U TEM MPOrpaMMBbl KonrtponbHbie
n/m Bcero o0pa3oBaTenbHBIC PECYPCHI
paboThI
https://myschool.edu.ru/
1 BBenenue B cTepeomMeTpuIo 23 1 httos://resh.edu.ru/
5 B3anmMHOe pacrionoxeHue npsmsIx B 5 1 https://myschool.edu.ru/
MIPOCTPAHCTBE https://resh.edu.ru/
3 [TapamienbHOCTB NPSAMBIX U IVIOCKOCTEN B 8 https://myschool.edu.ru/
MIPOCTPAHCTBE https://resh.edu.ru/
4 [IepnieHIMKyYIAPHOCTD NPSAMBIX U o5 https://myschool.edu.ru/
IJIOCKOCTEH B MPOCTPAHCTBE https://resh.edu.ru/
https://myschool.edu.ru/
5 Vbl U paccTosIHUS 16 1 httos://resh.edu.ru/
https://myschool.edu.ru/
6 Mrororpatiii ! ! https://resh.edu.ru/
7 BeKTODEL B IIbOCTPAHCTRE 12 https://myschool.edu.ru/
P pocIp https://resh.edu.ru/
8 [ToBTOpenue, 06001IEHIE U CUCTEMATHU3ALIUS 5 5 https://myschool.edu.ru/
3HAHUU https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6



https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/

11 KIIACC

KomnnuecTBo yacoB
HanmMeHnoBanwue pa3ieinoB u TeM DneKTpoHHBIE (LU POBHIC)
Ne /i KonTtposbsHbie
IPOTrpaMMbl Bcero o0Opa3oBaTeibHbIE PECYpPCHI
paboThI
https://myschool.edu.ru/
1 AHanuThueckas reoMeTpus 15 1 https://resh.edu.ru/
[ToBTOpenue, 0600mEHNE U https://myschool.edu.ru/
2 . 15 1
crucTemMaTu3alurs 3HaHUI https://resh.edu.ru/
. https://myschool.edu.ru/
3 O0BEM MHOTOTpaHHUKA 17 1 https://resh.edu.r/
https://myschool.edu.ru/
4 Tema ppamettits 24 1 https://resh.edu.ru/
[Inomaan moBepXHOCTH U 0OBEMBI https://myschool.edu.ru/
5 9 1
KPYTJIBIX TEJ https://resh.edu.ru/
https://myschool.edu.ru/
6 HBmieHus S ! https://resh.edu.ru/
[ToBTOpenue, ob6odLIIeHNE U https://myschool.edu.ru/
7 . 17 2
CHCTEMATU3alUS 3HAHU N https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/




HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne n/m

Tema ypoka

KoauuyecTBO 9acoB

Bcero

KonTtpoabsHbie padoThl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
IJIOCKOCTH, TapaJuIeIbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpE3Ka

[lonsiTHs cTrepeoMeTpun: ToUKa, psmas,
IJIOCKOCTh, IPOCTpaHcTBO. OCHOBHBIE MpaBUia
M300paKeHUsI Ha PUCYHKE IIOCKOCTH,
napauIeIbHBIX MPSMBIX (OTPE3KOB), CEPEAMHBI
oTpe3Ka

[MousATHS: IepeceKaroIInecs! MIOCKOCTH,
nepeceKaroIuecs npsiMasi v MIOCKOCTb;
HOJTYITPOCTPAHCTBO

IlonsTns: MEPECCKArOIMECH IIIOCKOCTH,
NnepeceKkaromuec nmpaMasd u riI0CKOCTh;
MMOJIyIIpOCTPAaHCTBO

MHoOrorpaHHHKH, ©300paXEHHUE MTPOCTEHIIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, U300paKeHUE TPOCTEHIITNX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINUX
00BEKTOB

AKCHOMBI CTEPEOMETPHUU U TIEPBhIE CIEICTBUS U3
HUX

AxcuoMel CTCPCOMCTPHHU U IICPBLBIC CIICACTBHUA U3




HHUX

AKCHOMEI CTCPCOMCETPHUH U IICPBBIC CICACTBHUA U3
HuX. CriocoOb! 3a7jaHus MPSIMBIX U IIOCKOCTEN B
npoctpancTBe. O003HAYEHUS TPSIMBIX U
IJIOCKOCTEMN

10

N3obpakenne ceyeHnii MUpamMuIbl, Kyoa U IPU3MBI,
KOTOpBIE TPOXOAT uepe3 ux péopa. M3obpaxenue
nepecedeHsl MOJy4YEeHHBIX TUIOCKOCTEH.
PackpammBaHue mocTpOCHHBIX CEYCHUI Pa3HBIMU
oBETaMH

11

N3obpakenune ceueHnii mupamMu b1, Kyoa M IPU3MBI,
KOTOpBIE TPOXOAAT uepe3 ux péopa. M3obpaxenue
nepecedeHsl MOJTyYEeHHBIX TUIOCKOCTEH.
PackpamiBaHue MOCTPOEHHBIX CEUEHUH pa3HbIMU
[[BETaMH

12

N306paxkenue ceueHnii nupaMusl, Kyoa u mpu3Mmsl,
KOTOpBIE TPOXOAT uepe3 ux péopa. M3obpaxenue
nepecedeHus! MOTYYEHHBIX MJIOCKOCTEH.
PackpamiiBanyue NOCTPOCHHBIX CEYEHUH pa3HBIMU
[[BETaMH

13

N300pakenune ceueHnit mupaMupl, Kyda U MpU3MBl,
KOTOpBIE TTPOXOAT uepe3 ux péopa. M3obpaxenue
NepeCceYeHHs MMOTYICHHBIX III0CKOCTEH.
PackpammBanue moCTPOEHHBIX CEYEHHUI pa3HbIMHU
aBE€TaMu

14

Merton crefoB 1l TOCTPOEHUS CEYEHUM

15

Merton crieioB 1Jisi MOCTpoeHus ceueHnil. CBoMcTBa
MepeCceUCHU I PSMBIX U TIIOCKOCTEN




16

Merton cnenoB A nocTpoeHus ceuenuit. CBoiicTBa
IIEPECCUCHUM NPAMBIX U IUNIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3aHne BEBIHOCHBIX YePTEKEH
Y 3aIIMCh 111aroB [TOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
Toukam Ha péopax. Co3naHme BEBIHOCHBIX YePTEKEH
U 3aIIUCh 111aroB ITOCTPOCHUS

19

[TocTpoenue ceuenmii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3qaHne BHIHOCHBIX YePTEKEH
Y 3aIIUCh 11aroB IIOCTPOCHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha p&bpax. Co3maHue BHIHOCHBIX YePTEKEH
U 3aIUCh 111aroB IMOCTPOESHUS

21

[ToBTOpenue ninanumerpuu: Teopema o
IPONOPLHUOHATBHBIX OTpe3kax. [logobue
TPEyrOJbHUKOB

22

IToBTOopenue mannmerpuun: Teopema Menenasi.
PacueTnl B ceueHUAX Ha BEIHOCHEIX qcpTeKax.
Hcropust pa3BUTHS IUTAHUMETPHUH U CTEPEOMETPUN

23

KonTponbHas pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzanmnuoe PACIIOJIOKCHHUE IPAMBIX B ITPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/ICCSI MIpsAMBIC. HpI/ISHaKI/I
CKPCIIUBAOIIHNXCS MTPAMBIX. HapaHHeHBHLIC
MMpAMBIC B IPOCTPAHCTBC

25

Teopema o CyIecTBOBAHUU U €AMHCTBEHHOCTH
NPSAMON MapaJlIeTbHONW TAHHOW MPSMOW,




IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalled Ha JaHHOM npsiMoi. Jlemma o
HepeceyeHH MapaIeNIbHbIX MPSAMBIX INIOCKOCTBIO

26

[TapamiensHOCTB Tpex NpsAMbIX. Teopema o TpEX
napaJuleIbHbIX IpsAMBIX. TeopeMa o
CKPEILMBAIOIINXCS NPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIC
CBOWCTBA MMapaJUICIBHOTO MPOCKTUPOBAHHUSL.
N3obpakenue pa3HbIX GUTYp B apauIeIbHOMN
POEKIINU

28

LlenTpanpHas npoeKys. Yol ¢ COHAIIPABIECHHBIMU
CTOPOHAMH. YTOJ MEXAY IPIMBIMU

29

3aja4yn Ha JOKa3aTeILCTBO U UCCIICIOBAHME,
CBSI3aHHBIE C PACITOIOKEHHEM TIPSIMBIX B
HPOCTPAHCTBE

30

[ToHsTHA: MapaJIETbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpancTie. [Ipr3Hak mapanienbHOCTH TPSIMON U
miockocT. CBOMCTBA MapaIIEIFHOCTH MPSAMOU U
IIOCKOCTH

31

['eomeTpuyeckue 3a/1a4yn Ha BIYUCICHUE U
JI0KA3aTeJIbCTBO, CBSA3AHHBIE C MaPAILIEIbHOCTBIO
MPSAMBIX U MJIOCKOCTEN B TPOCTPAHCTBE

32

[TocTpoeHne ceyeHus, IPOXOIAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEKE U NapajuIeIbHOTO IPYron
npssMoit. Pacu€r oTHOImEHU

33

[TapannenbHas npoeKkuys, MPUMEHEHHUE IS
MOCTPOCHHUS CeueHU KyOa 1 mapasuiesenunea.
CaoiicTBa napajuiesienunea u Npu3Mbl




34

[Tapannenshble miockoctu. [IpuzHaku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 napajuIeIbHOCTH U €JUHCTBEHHOCTH
IIJIOCKOCTH, MPOXOSAIIEH Yepe3 TOUKY, He
MPUHAJICKATYIO JAHHOM IIJIOCKOCTH U CJIEJICTBUS
13 HeeE

36

CaolicTBa napauieabHbIX IIOCKOCTEN: O
apajjieIbHOCTH IPSIMBIX IIEPECEUECHHUS IIPH
IIEPECEUCHNH [IBYX MapajlIeIbHBIX IIJIOCKOCTEN
TpeTher

37

CaolicTBa napauienbHbIX IUIOCKOCTEHN: 00 OTpe3Kax
napajiCIbHbIX NPAMBIX, 3aKJIH0OYEHHBIX MCXKIAY
napaielIbHbIMU IJIOCKOCTSMU; O IIEpeceueHUN
IPSIMOM C IBYMS IapAJLJIEIbHBIMU IIOCKOCTSIMU

38

IMToBTopenue: Teopema [Tndaropa Ha IIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS ITPSMOYTOJIBHOTO
TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPsIMOYTOJIbHOTO
napajuienenunena

41

Boruncnenue JUIMH OTpE3KOB B KyOe 1
MIPSIMOYTOJIBHOM IMapajuieIenuIese

42

IlepnenauKyISIpHOCTD NPSIMON U TNTOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

43

[lepneHuKyISIpPHOCTD IPSIMOM U IIJIOCKOCTH.
[Ipu3Hak nepneHIuKyJIapHOCTH IPSIMOK U
IJIOCKOCTH

44

Teopema 0 CylIeCTBOBAaHUH U €AMHCTBEHHOCTH




IIPSAMOM, IPOXOALICH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHAUKYJIAPHOHN K INIOCKOCTH

IInockoctu u NEPpHNCHANKYIISAPHBIC UM IIPSAMBIC B

> MHOT'OTPaHHHMKAX

46 [TnockocTy U neprneHauKyJISpHbIE UM NIPSIMbIE B
MHOTOTPaHHHKAX

47 [Tepnennukynsp u HaknoHHas. [locTpoenue
HEepIEeHINKYIIpa U3 TOYKU Ha MPSIMYIO

48 [Tepnennukynsp u HaknoHHas. [locTpoenue
HEepIEeHINKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAuKyIApax (npsmas u
obOparHas)

50 Teopema o Tpéx nepneHAuKyIsApax (npsMas u
oOparHasi)

o1 VYroa Mexay CKpeIBaIoUMUCS TPSIMbIMU

59 [Tonck nepneHANKYISPHBIX MPSMBIX C TOMOIIBIO
NepIEHINKYIISPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHHE

54 [TocTpoenue ceueHuit Kyoa, mpU3Mbl, IPABUIBLHOM
MUPaMUJIBI C TIOMOIIBIO OPTOTOHAIBHOM MTPOCSKIINU

55 [Toctpoenue ceuenuit kyoa, IpU3Mbl, TPAaBUIBHOM
NUPaMUJIBI C TOMOIIbIO OPTOTOHAIBHON MPOEKIIUU
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockoctH. [1nockoctu cummeTpuii B
MHOT'OTPaHHHKAX

57 [Ipu3Hak neprneHIuKyIspHOCTH IPSMOH U
IUIOCKOCTH KaK CJICICTBUE CUMMETPHH

58 [IpaBunbHbIE MHOTOTpaHHUKH. Pacuér paccrosHui




OT TOYKH J0 IINIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér paccrosiHui

> OT TOYKH JI0 IJIOCKOCTH

60 Crioco0bI OIyCTUTh NEPIEHIUKYIISPBI: CAMMETPHS,
CIBUT TOYKH I10 NIapAJLIEIbHOU NPAMON

61 CnBur 1o HenapauieaIbHOU NPSAMOM, U3MEHEHUE
paccrosiHui

62 KonTponbnas padora "B3aumHoe pacnonoxxeHue
MPSIMBIX U TIJIOCKOCTEH B pocTpaHcTBe"
[ToBTOpEHUE: yron Mexay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBLHOM TPEYTOJIBHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHUE: YOI MEKTY CKPELIUBAIOLTUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuueckre MeTo1bl BBIYMCIEHUS yriia MEX1y
IPSIMBIMU B MHOTOTPaHHHMKaX

66 JIByrpansslii yron. CBONCTBO JIMHEWHBIX YTJIOB
JBYTPaHHOIO yria

67 [lepnennukynspHele miockoctu. CBoicTBa
B3aMMHO NEPIEHIUKYISPHBIX MITOCKOCTEN
[Ipu3Hak neprneHauKyIIpHOCTH IIIOCKOCTEN;

68 TEeopeMa O MPSIMON NIEPECEUEHUSI IBYX INIOCKOCTEN
NEPIEeHIUKYISIPHBIX TPEThel MIOCKOCTH
[IpsiMoyrobpHBIN Napaienenumnes; Kyo;

69 U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesienumnesa

70 Teopema o 1uaroHaian IpsAMOYToJbHOTO

napajujiejcnuicaa u CJICaACTBUC U3 Hee




CrepeomeTpuuecKue 1 NpUKIaJIHbIC 33/1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM IIPSIMBIX
1 TUIOCKOCTH
[ToBTOpEHUE: CKpELIMBAIOLIUECS NIPSAMBIE,

72 napajulebHbIE INIOCKOCTU B CTAHIAPTHBIX
MHOTI'OI'paHHHUKaX
[Tapa napasniesnbHbIX INIOCKOCTEN HA

73 CKPEIIMBAIOIINXCS MIPSIMBIX, PACCTOSIHUE MEXKTY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX
CUTYaLMSIX

74 PaccrosiHME OT TOUKH 10 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH
Brrunciienue pacCTosHUI MEXKITY

75 CKPELIMBAOIIMMHUCS NPSIMBIMHU C TOMOILBIO
NEPIEHUKYIIPHON MIIIOCKOCTH
TpéxrpaHHslil yroJ, HEpaBEHCTBA ISl TPEXTPAHHBIX

76 yrioB. Teopema [Tugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIJia

77 DIeMEeHTHI C(hepUIECKON TEOMETPUH:
reo/Ie3NYeCKre JIMHUN Ha 3eMIie

78 KonTponbHas padota "Yrisl 1 paccTosHUS"

79 CucremaTtuzanms 3HaHUHN "MHOTOTpaHHUK U €r0
3J€MEHTHI"

80 ITupamuna. Buasl nupamua. [IpaBunbsHas nupamuia

81 [Ipuzma. [Ipsimas v HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82 [Ipsimoit mapasuienenumen, mpsMOyroJIbHbIN

napaiesnenumnes, Kyo




83 Boinykinble MHOrorpanHuku. Teopema Diinepa 1
84 Boinykiblie MHOrorpanHuku. Teopema Diinepa. 1
[IpaBuIbHbBIE U MOTYTIPABUIIbHBIC MHOTOTPAHHUKH
85 KonTtponsnast padora "MuororpaHauku" 1
86 [TonaTne BeKTOpa Ha MIOCKOCTU U B IPOCTPAHCTBE 1
87 CyMMa BEKTOPOB 1
88 PazHoCTh BekTOpPOB 1
89 [TpaBuo mapainenenureaa 1
90 YMHOXK€EHHE BEKTOpa Ha YUCIIO 1
o1 Paznosxxenue BGKTf)pa 1o 6a3ucy TpEX BEKTOPOB, HE 1
JIKAIIUX B OJTHOM TIOCKOCTH
92 CkanspHoe mpou3BeieHre 1
03 Beruunciienue yrita Mexay BEKTOpaMH B 1
HPOCTPAHCTBE
94 [Ipocreiimme 3aaun ¢ BEKTOPaAMH 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
98 O00011IeHYE ¥ CHUCTEMAaTU3alUs 3HAHUI 1
99 O06o01IeHne U cucTeMaTH3alus 3HaHUH 1
100 HToroBast KOHTpOJIbHAS padoTa 1
101 Hroroas koHTposIbHASA paboTa 1
102 O06o01IeHne U cucTeMaTH3alus 3HaHUHA 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KITACC

KoauuecTBO 9acoB

Ne i/ Tema ypoka
Bcero KonTtpoabsHbie padoThl

1 [ToBTOpenue temsl "KoopauHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCTBE"

5 [ToBTOpenue Temsbl "CransspHOE TPOU3BEACHUE 1
BEKTOpOB"

3 [ToBTOpenue Tems! "Boruucienue yria Mexmy 1
BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpeHue Temsbl "'Y paBHEHHUE TPSIMOI, 1
MPOXOJIAIICH yepe3 ABE TOUKH"

5 YpaBHEHME MIIOCKOCTH, HOPMaJjlb, ypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax

6 YpaBHEeHME MIIOCKOCTHU, HOpMaJjlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1

8 JInHeliHbIE HEpaBEHCTBA, INHEWHOE 1
IpOrpaMMHUPOBAaHUE

9 JInHeliHbIE HEpaBEHCTBA, INHEWHOE 1
IpOrpaMMHUPOBAaHUE

10 AHaJIUTHYECKHE METO/IbI pacuéra yria Mexmay 1
MPSIMBIMU B MHOTOTPaHHUKAX

1 AHaJIUTHYECKHE METO/IbI pacuéra yria Mexmay 1
IUIOCKOCTSIMU B MHOTOTPaHHUKAaxX

12 ®opmysa pacCTOSHHUSA OT TOUKH JI0 MJIOCKOCTH B 1

KOOpJMHATax




HaxoxaeHnne paccTOSHUN OT TOUKHU 1O INIOCKOCTH B

13
KyOe

1 HaxoxaeHnue pacCTOsIHUI OT TOYKH /10 TJIOCKOCTH B
MPaBWJIbHON MHUpamMue

15 Kontponbnas padora "Ananuruyeckast reomeTpus"

16 CedeHust MHOTOTPaHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METOJI CJICIOB

18 CedeHust MHOTOIPaHHHUKOB: CTaHJapTHBIE
IUTOCKOCTH, IEPECeUeHHsI MPSMBIX U IIIOCKOCTEH

19 [NapannenbHbie MPsIMBIE U TUIOCKOCTH:
napasuieJIbHbIe CEUCHUS

20 [TapannensHble TPSIMBIE U IIIOCKOCTU: PACUET
OTHOILICHHI

1 [MapannenbHbIe PSMBIE U TTIOCKOCTH: YTITBI MEKITY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
[leprieHquKyNApHBIE MPSMBIE U TUIOCKOCTH:

99 CTaHIapTHBIC TIAPbI MEPIICH UK YISIPHBIX
TUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB

23 [eprieHIUKYIISIPHBIE IPSIMBIE W TUTIOCKOCTH: TEOpeMa
0 TpeX MEePIEeHINKYISIpax

24 [leprieHIUKYISIpHBIE TPSMBIC U TIOCKOCTH:
BBIYMCJICHHSI JUTHH B MHOTOTpaHHUKAX

o5 [ToBTOpEHUE: MO MHOTOYTOJIEHUKOB,
dbopMyITBI TSI TIIOMAACH, COOOpaX)KeHHsI O100us

26 [ToBTOpEHUE: MIOIIA T MHOTOYTOJIbHUKOB,

dbopMyITBI TSI TIIOMIAICH, COOOpaXKEHUS MO100us




HOBTOpeHI/IeI Iomaan MHOTOYI'OJIbHUKOB,

2t dbopMyITBI TSI TIIOMIAACH, COOOpaXKEeHHSI 1O100uS
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAIN

28 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCcTH, COOOPaKEHUs
no00us
Inomany ceyeHnii MHOrOTPaHHUKOB: TUIOLIATN

29 IIOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpaKeHUs
no100us

30 KonTtponsnas padora "[loBTopenue:
MHOTOI'PAaHHUKHU, CEYEHUsI MHOTOTPAHHUKOB"

31 O06béM Tena. OObeM MPSIMOYTOIBHOTO
napaesenumnena

32 3amauun 00 yIBOE€HUHU Ky0Oa, 0 KBajpaType Kyoa; o
TPUCEKITUH yTIIa

33 CrepeomeTpHuuecKue 3aauu, CBI3aHHbIE C 00BEMOM
NPSMOYTOJIEHOTO Tapajuiesienuneia

34 [IpuknamHbIe 3a/1a4H, CBA3aHHBIC C BEIYUCICHHEM
00BEMa MPSMOYTOJILHOTO Mapaljiesienumneaa

35 O0BEM psAMOH TPU3MBI

36 CrepeoMeTpHUeCcKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [Ipuknagaeie 3a1a4u, CBSI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI
Brruncnenue 00bEMOB Tell ¢ ITOMOIITBIO

38 ornpenenéHHoro uurerpana. OobEM HaKIIOHHON
MIPU3MBbI

39 Brruncnenue 00bEMOB Tell C IIOMOIIBIO

onpenenéHHoro uHTerpaia. OobEM mupaMuIbI




dopmyina 06béMa nupamuabl. OTHOIIEHHE 00HEMOB

40
OUpaMUJI ¢ OOIIUM YTIIOM

41 dopmyia 06béma nupamuabl. OTHOIIEHHE 00BEMOB
nUpaMuj ¢ OOLUM YTIOM

42 CrepeoMeTrpuuecKue 3a1a4u, CBA3aHHbIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTrpuuecKue 3a1a4u, CBI3aHHbIE C
00BbEMaMu TMPaMU/IbI

44 [Tpuknagaeie 3anayu mo Teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBbI

45 [Tpuknagaeie 3anayuu mo Teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM MUPAMHU/IBI

16 [TpumeHnenne 00bEMOB. Beruncienue paccTosHUS
JI0 IIJIOCKOCTH

47 KonTponbHas padora "O6bEM MHOrOrpaHHUKA"

48 [unuHapudeckast MOBEpXHOCTh, 00pa3yroIue
LWIMHIPUYECKON TOBEPXHOCTH

49 Humuuap. Hpsamoit kpyrosoi nuimmsap. [nomans
MOBEPXHOCTH LIWJINHAPA

50 Konnueckas moBepXHOCTh, 00pa3yroIIne
KOHHYECKOU IoBepXHOCTH. KOoHyC

51 CeueHne KOHyCa INIOCKOCTBIO, TapajuIeIbHON
MJIOCKOCTH OCHOBAaHMS

59 VY ceuénHblil konyc. M300pakeHrne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U TIOTHOM
MIOBEPXHOCTU KOHYCa

o4 [Tnomans 60KOBOM MOBEPXHOCTH U MOTHOM




IMOBCPXHOCTHU KOHYCA

CTepeOMeTpI/I‘-IeCKI/Ie 3aJa44 Ha J0Ka3aTCJIbCTBO U

95 BBIUNCJIEHHE, IOCTPOCHUEM CEUEHUI LMIMHIPA,
KOHYyca
CrepeomeTpHuuecKHe 3a1a4i Ha JJ0KAa3aTeIbCTBO U
56 BBIUMCJIEHHUE, IOCTPOCHUEM CEUYEHUN LUIMHIPA,
KOHYyca
S7 [IpukitagHble 3a0a4n, CBSI3aHHBIE C IAIVMHIPOM
58 [TpuknaaHble 3aa4u, CBA3aHHBIE C LIMIIUHIPOM
59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
60 Kacanwue mapa u cdepsl m1ockoctbio. Bua u
u300pakeHue napa
[Tepeceuenue chepsl u mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa
62 VYpasuenue coepsl. [Tnomans chepst u e€ yacreit
63 Cummerpus chepsl 1 mapa
CrepeomeTpHuyecKkye 3a1a4M Ha JJ0Ka3aTeIbCTBO U
64 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
MOCTPOCHHEM MX CEYCHUH TIOCKOCTHIO
CrepeomeTpHuyecKye 3a1a4H Ha J10Ka3aTeIbCTBO U
65 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
MOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO
66 [Tpuxnaanele 3a1aun, CBA3aHHBIE CO Cepoil 1
1apoM
67 [ToBTOpEHME: OKPYKHOCTh Ha IJIOCKOCTH,

BBIYHUCIICHUA B OKPY>KHOCTHU, CTAHAAPTHBIC HO,Z[06I/I${




Paznmuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUA U

o8 MHOTOTPaHHUKOB

69 3anaum no Teme "Tena U MOBEPXHOCTHU BpaleHus"

70 3anauu o reme "Tena v noBEpXHOCTHU BpalieHus"

71 KonTtpoinbnas padora "Tena u moBepXHOCTH
BpanieHus"

79 O6bém mmHapa. Teopema 06 00BEME mpsIMOTO
WIMHAPA

73 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro unrerpaia. O0bEM KOHyca

74 [Tnomanu 60KOBOI 1 MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpuuecKUe 3a]a4l, CBI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IMITUH/IPA, KOHYCa

76 [Tpuxnanueie 3agaun o Teme "OOBEMBI U MO
noBepXHOCTEN Ten"

O06BEéM mapa u mapoBoro cektopa. Teopema 06
00wréme mapa. [Tnomans chepsi.

77 CrepeomeTpuiecKue 3a1a4u, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMOB IIIapa, MapoBOr0 CETMEHTA
U I1apOBOTO CEKTOpa
[Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,

78 CBsI3aHHBIE C 00BEMOM IIapa U TIOMIAAbI0 Cephl.
COOTHOIIIEHHS MEXTy TUIOIIAIMHU TIOBEPXHOCTEH
00BEMaMU TOAOOHBIX TE
[Tono6HbIe Tena B mpocTpaHcTBe. 3MeHeHne

79 00Bvéma ipu mo1obun. CTepeoMeTpruiecKue 3a1auu,

CBSI3aHHBIE C BHIYMCIICHUEM 00BbEMOB Tell U
IJIOMIAIEN TOBEPXHOCTEN




80

KonTpomnsHas padota "[1nomaam moBepXHOCTH U
00BEMBI KpyTJbIX TEN"

81

JBmxenus npoctpancTBa. OToOpakeHusl.
JIBr>xeHus ¥ paBeHCTBO Guryp. O6mue cBoiicTa
JIBUKEHUN

82

Buael n1BukeHMit: napauielibHbIN IEPEHOC,
LEHTpAJIbHASI CAMMETPHS, 3€pKabHasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSIMOM

83

[Ipeo6pazoBanust momodust. [Ipsmas u cdhepa
Diinepa

84

FGOMCTpI/I‘-IGCKI/Ie 3ala41 Ha IPUMCHCHUEC JIBUKCHUA

85

KonTponpHas padora "BekTopsl B mpocTpancTse"

86

O6o06matomiee moTopeHue 11 MOHATHI U METO/IOB
Kypca reomerpuu 10—11 kimaccoB, cuctemaTu3aius
3HaHuii: "[lapaiienbHOCTb NPSAMBIX U IJIOCKOCTEH B
npocTpaHcTse”

87

O6o6mmaromiee nopropenre 11 moHsTuit 1 MeTo10B
kypca reometpuu 10-11 kinaccoB, cucTeMaTu3amus
3HaHui: "BekTopsl B mpocTpaHcTBe"

88

O6o6matomee nmopropenre 11 moHaTHII 1 METOZIOB
kypca reometpun 10—11 xmaccoB, cuctemaruzamnus
3HaHMi: "BekTopsl B mpocTpaHcTBe”

89

O6o6matomee moBroperue 11 MoHITHIT 1 METOIOB
kypca reometpun 10—11 knaccoB, cucreMaTu3anus
3HaHui: "OO6beM MHOTOrpaHHuKa"

90

O6o6maromee noproperne 11 moHITHIT U METOIOB
kypca reometpun 10—11 xnaccoB, cucreMaTu3anus
3HaHuil: "O6beM MHOTOrpaHHuKa"




91

O6o6maromee noproperne 11 moHITHIA 1 METOIOB
kypca reometpun 10—11 xnaccoB, cucreMaTu3anus
3HaHuil: "[lnomanyu moBepxXHOCTH U 0OBbEMBI
KpyIJibIX Ten"

92

O6o6maromee noproperne 11 moHITHIA 1 METOIOB
kypca reometpun 10—11 xnaccoB, cucreMaTu3anus
3HaHui: "[lnomaay moBEepXHOCTH B OOBEMBI
KpyTJbIx Ten"

93

Wrorosas koHTposbHAs paboTa

94

Wrorosas koHTpobHAs paboTa

95

[ToBTOpEeHUE, 000OIICHIE H CHCTEMAaTH3AIIHS
3HAHUU

96

Hcropus pa3BuTus CTEPEOMETPUN KaK HAYKHU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUI

97

Hcropus pa3zBUTHSA CTEPEOMETPUH KaK HAYKHU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

98

Hcropus pa3zBUTHS CTEPEOMETPUH KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKHU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHs CTEPEOMETPUH KaK HayKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3sBuTus CTEPEOMETPUN KaK HAYKHU U €€




POJIb B pa3BUTHU COBPECMCHHBIX MHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

Hcropus pa3BUTHUSA CTEPEOMETPUM KaK HAYKHU U €€

102 POJIb B Pa3BUTHU COBPEMEHHBIX MHKCHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

» Marematuka. ['eomerpus, 11 kmace/ Mepznsik A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; mox penakiueit [logonsckoro B.E., O6miecTBo ¢ orpaHndeHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®»; AkupnonepHoe

O6IH€CTBO «M3parenbcTBO ((HpOCBGHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
Mepsnsik, [TonskoB. 'eometpust. 10 knacc. YrinyOieHHbIN YPOBEHb.
Mertoanueckoe nocooue (E.B. bymko, A.I'. Mep3zmsik, B.b. ITononckuii, M.C.

Axup)

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET
https://myschool.edu.ru/

https://resh.edu.ru/






