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MNOACHUTEJBHASA 3AIINCKA

['eomeTpust siBisieTCss OAHUM M3 0a30BBIX KYpCOB HAa YPOBHE CPEIHErO OOIIEro
o0pa3oBaHusl, TaK KaKk 00ECeYBAET BOZMOXKHOCTh U3yUEHHUSI IUCIUILIMH €CTECTBEHHO-
HAyYHOW HAMpPaBICHHOCTH W TPEAMETOB TyMaHUTApHOTO IWKiIa. [loCKONBKY
JIOTUYECKOE MBINUICHHE, (HOPMUPYEMOE TIPH H3YYCHHH OOYYAFOIIMMUCS MOHSTUHHBIX
OCHOB T'€OMETPUHU, MPHU JO0KA3aTEIHCTBE TEOPEM U MOCTPOCHUU LIETIOYKU JOTUYECKUX
YTBEPXKJICHUM TIpU PEIIEHUMH TEeOMETPUYECKUX 3aja4d, YMEHHE BBIIBUTATh U
OMPOBEPTaTh THUIIOTE3bl HEMOCPEACTBEHHO WCIOJB3YIOTCS TMIPU PEIICHUH 3a]a4
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenp ocBoeHus mporpammel yueOHoOro kypca «['eomerpusi» Ha yriayOn€HHOM
YpPOBHE — pPa3BUTHE HHAUBUAYAIbHBIX CIIOCOOHOCTEH OOydYarOMIMXCS MPU W3YYECHUU
r€OMETPHUH, KaK COCTaBJISIONIEH TpeIMEeTHON o0iacT «MareMaTrka U HH)OpMaTUKa»
yepe3 obOecreueHrne BO3MOYKHOCTH TPHOOPETCHHsI M HWCTOJIB30BaHMs Oojee TITyOOKHMX
TCOMETPUUYECKUX 3HAHUW U JIEUCTBHM, CIIEIU(DUIHBIX TEOMETPUHU, U HEOOXOAUMBIX IS
YCHENIHOTO MPO(ECCHOHANIBHOIO 00pa30BaHMs, CBS3aHHOTO C HCIIOJIb30BAaHUEM
MaTEeMaTUKH.

[IpuopuTeTHBIMM 3aja4yaMu  Kypca TE€OMETPUU Ha yriayOJ€HHOM YpOBHE,
PaACIIMPSIONIMMH ¥ YCHIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIIMpeHne TMPECTaBICHUS O TEOMETPHHM KaK 4YacTH MHPOBOM KyJIbTYypHl H
dbopMHpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BAXKHEUIIIUX
MaTEMaTHYECKUX MOJICTISAX, IMO3BOJISIONIUX OIMCHIBATh W HM3y4aTh pa3HbIC SIBICHUS
OKpY’KaIoIllero Mupa, 3HaHWE MOHATUHHOTO ammapaTta mo pasaeny «CTrepeoMeTpus»
y4eOHOT0 Kypca reOMETPUH;

dbopMupoBaHUE YMEHHUs BIAJCTh OCHOBHBIMHU TOHSTHSIMU O MPOCTPAHCTBEHHBIX
durypax m UX OCHOBHBIMHU CBOWCTBAMH, 3HaHHWE TeopeM, (OpMylT M yMEHHE UX
NPUMEHATh, YMEHHsI JOKa3blBaTh TEOPEMBl M HAXOJIWUTh HECTaHAAPTHBIE CITIOCOOBI
peleHus 3a1adq;

dbopMHpoBaHE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJICIISIX U B pEaIbHOM MHUPE
MHOTOTPAHHHUKH U TeJla BpalleHus, KOHCTPYUPOBATh T€OMETPUUECKUE MOJICTIH;

dbopMHupoBaHHEe TIOHMMAaHHUS BO3MOKHOCTH aKCHOMATHYECKOTO TIOCTPOCHUS
MaTeMaTHYeCKUX TeOopuid, (HOPMUPOBAHWE TOHUMAHHS POJTH AKCUOMATHUKH TPH
MPOBEICHUU PACCYKICHUN;

dbopMupoBaHUEe YMEHHUS BJIAACTh METOJAMH JIOKa3aTeJbCTB U AJITOPUTMOB
pElIeHNs, YMEHUSI MX MPUMEHSATh, MPOBOJNTH JOKA3aTEIbHBIE PACCYKICHUS B XOJI€
pEelICHUsT CTEPEeOMETPUYECKMX 3aJad W 3aJad C MPAKTHYECKHM COJIep)KaHUEM,
dbopMupoBaHUEe MPEACTABICHUS O HEOOXOAMMOCTH JO0Ka3aTeNbCTB MPU O0OOCHOBAHHH
MaTEMaTUYECKUX YTBEPKICHUA M POJM aKCHMOMATHKH B TIPOBCJCHHH JICTyKTHBHBIX
paccyXIcHUM;

pPa3BUTHE W COBEPIIICHCTBOBAHNE WHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydaromuxcs, TO3HABAaTENbHOW  AKTUBHOCTH,  HCCIIEIOBATEILCKUX  YMEHHH,
KPUTUYHOCTH MBIIIUICHHSI, HHTEpeca K U3y4YEHUIO TeOMETPHH;



dbopmupoBaHre (YHKIMOHAIBLHOM TI'PaMOTHOCTH, pEJIEBAHTHON TIE€OMETPUH:
YMEHUSI pacrlo3HaBaTh MPOSIBICHUS TE€OMETPUUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pPEAIbHBIX >KU3HEHHBIX CHUTYyalUAX M NPU H3YYEHUU JIPYTUX
y4€OHBIX MPEIMETOB, MPOSBICHUS 3ABUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJIETUPOBAHUS
peaNbHBIX CHUTYaIldd, WCCICIOBAHUS TIOCTPOCHHBIX MOJENEH, WHTEpIpeTaruu
MOJIyYeHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COJIepKaTEIbHBIMU JIMHUSAMH yueOHOTO Kypca «I'eomerpusi» B 10-11
Kiaccax SBISItOTCS: «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE», «MHOTOTPaHHUKHY,
«Tema Bpamenus», «BeKTopbl M KOOPAWMHATHI B IPOCTPAHCTBE», «/IBHM:KEHUS B
MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHMe «yMETh ONEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T'€OMETPUH Ha yriayOnéHHOM ypoBHe oOyudenus B 10-11
KJlaccaX, OTHOCHUTCA KO BCEM COJAEpKAaTCIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a
dbopMUpOBaHUE JIOTHYECKUX YMEHHUI pacnpeaesieTCsi HE TOJbKO MO COJIepkKaTeIbHbIM
JUHUSM, HO U 10 rojgaM oOyuenusi. CojnepikaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
NpEeIMETHBIM  pe3yJibTaTaM  ocBoeHus  DejepanbHON  paboueld  MpPOrpaMmbl,
pacrnpeseiéHHbIM 10 TojlaM 00y4YeHUs, CTPYKTYPHUPOBAHO TakuM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIIMIIHMAIBHBIM  BONpOCaM  OOydarwluecs O0Opalaiuch
HEOJHOKpPATHO. JTO TMO3BOJSIET OpPraHW30BaTh OBJIAJACHUE TE€OMETPUUECCKUMU
MOHATUSIMA W HaBBIKAMHM TIOCIEOBATEIbHO W TMOCTYNATeIbHO, C COOJIOJCHUEM
NPUHIIMIIA T[PEEMCTBEHHOCTH, a HOBBIE€ 3HAHHUS BKJIIOYaTh B OOIIYI0 CHCTEMY
FEOMETPUYECKUX MPEICTABICHUN OOydJarolIUXCs, pacliupss U yriyosss e€, oOpasys
MIPOYHBIC MHOYKECTBEHHBIE CBS3H.

[lepexoa kK U3y4EHUIO TEOMETPUH Ha YIIyOJEHHOM YPOBHE MO3BOJISCT:

co3gath  ycioBus  ansa  auddepeHnmanuu  oOy4eHHS,  MOCTPOCHUS
WHUBUyAIbHBIX 00pa30BaTENbHBIX MPOrpamMM, 00eCleunuTh YriayOiaEHHOE H3ydeHUE
r€OMETPUH KaK COCTABIISAIONIEH yueOHoro npeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIONTUXCSI K MPOAOKCHUIO M3YyUYCHHUS MATEMaTHKH C y4ETOM
BbIOOpa Oynymiel mnpodeccuu, oOecreyuBas MPEEMCTBEHHOCTh MEXKIY OOIUM U
npodeCCHOHAIBHBIM 00pa30BaHUEM.

Ha usydenue yuebHoro kypca «I'eomeTpus» Ha yriIyOJIEHHOM YpOBHE OTBOJMUTCS
204 gaca: B 10 knacce — 102 ygaca (3 gaca B Hegento), B 11 knacce — 102 yaca (3 yaca B
HEJICITIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpemmBaronmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSIMBIX, MAPAIUIETBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
¢buryp B mapajjiesIbHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKIy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaymenpHOCTh TIIOCKOCTEN: NapajuieiibHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE TIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W TEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM O  IUIOCKOCTH,  NOPOEKIUs  (GUryppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  ITUIOCKOCTEW: TNPU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIEeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOIPAHHBIE YTJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoOro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, psiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTb MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TpaHel
MPaBWJIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IpPaBWIIbHAS MpU3Ma U
MpaBUJIbHAS MHUpPAMUIA, NPABWIbHAS TPEYrOJbHAS MNHUPAMUa W IPaBUIbHBIN
TeTpasap, KyO0. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOAEKASIP U UKOCADIP.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH TMPSAMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHON MUPAMHUIBL,
TeopeMa O IUIOMIAAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOpPOCTPAHCTBE. IJIEMEHTHl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpHsS NIPaBUIBHOU
MMAPAMUIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE W IPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BekTopam. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHHUYECKAas MOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UINHADP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3ammHOe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusi Ha TiockocTu. Pa3BépTka mummHapa u koHyca. Cummetpus chepsl u
mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHuIibl U KoHyca. OOBEM I1apa U 1MapoBOro
CErMEHTA.

KoMOuHanuyu Ten BpalieHuss W MHOTOoTpaHHWKOB. Ilpu3ma, BNmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHApa. llepecedenne cdepsl W mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TEJO
BpaIeHusl.

[Inomaas MOBEPXHOCTH IUIWHJIpA, KOHYyCA, IJIOMaaAb chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN



nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAllEHUs: CEUEHUS LIMIIMHpa
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYCHMI: METOJ CJIEeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJI TIEpeHoca
CEKYIIeH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoppl B mpoctpancTtBe. Onepauuu Haja BekTopaMu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUA. [IpsiMmoyronbHas
cucTeMa KoopauHat B npoctpancTse. Koopaunatsl Bektopa. Pasznoxkenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPH PEHICHUH TIeOMETPUUYECKHUX
3aay.

J{BMKeHUsI B IPOCTPAHCTBE

JBwkenus npoctpaHcTBa. OTtoOpakeHus. [[BWKeHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBM)KEHUN: TapaulelbHBIA IEpPEHOC,
LIEHTpaJbHasl CHUMMETPUs, 3€pKajlbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpakJaHCKOro oOiecTBa (BbIOOPHI, OMPOCHI U JAPYroe), yMEHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, EHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, chOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIEeKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

chOPMHPOBAHHOCTh, yMEHHUS TPHUMEHSATh MaTEeMaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt U pealin30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4y MaTeMaTUYECKON HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:



c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0CO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 pelieHusl 3agad B o0JlacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  TPAKTUKH, ITOHUMAaHHE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITAaroB €€
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KaK CpEJICTBOM TIO3HAHHS MHpA,
TOTOBHOCTh OCYIICCTBJISATh TPOCKTHYIO M HCCIEI0BATEIBbCKYIO JCATEILHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

ba3oBble jioruyeckue aeiicTBuUs:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWHA MEXAYy TMOHATUSIMH, (DOpPMYyIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHWSI JIJ1s1 0000IICHHS 1 CPAaBHEHHSI, KPUTEPUH TTPOBOIMUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U NPEeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATENIbHBIC, CIMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIOMCHHUIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTh BBIBOJABI C HCIOJB30BAHHUEM 3aKOHOB JIOTHKU, JETYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITIOUCHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BBIBOBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BBHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBbIe uccieaoBarebLCKHeE AeiicTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;



IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
110 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIIEHU;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBLABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJIATH JEUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CUCTEMATHU3UpPOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uH(popMaluu (Y CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHUBepPCAJIbHbIE y4eOHbIE 1eMCTBUS

OOwmenne:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpAXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, IaBaTh MOSICHEHUSA MO XOAY PEUICHUs 3aJauH,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOMPOCHI MO CYIIECTBY OOCYX IAEMOU TEMBI,
mpoOJemMbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHbIE Ha TIOHWCK
pELICHUS, COIMOCTABISATh CBOM CYXAEHUS C CYXICHUSMH JPYTMX YYaCTHUKOB
Jianora, oOHapyXKUBaTh Pa3iMyue U CXOJCTBO MO3UIIUM, B KOPpPEKTHOU dopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

[IPEJCTABIATh PE3YyJIbTAThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHNsI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS] € Y4€TOM 3aaad
MpEe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/aul, BIOUPATh CIIOCOO pelieHus ¢
y4€TOM MUMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIHLHOM  peduieKkcuM  Kak  OCO3HAHMUS
COBEpIIAEMbIX JCHUCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh



croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS MpOIecca W Pe3yyibTara PEIICHUS
MaTeMaTU4YE€CKOM 3a4a4u;

NPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3SHUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCHUThH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATAa IIEIU U YCIOBUIM, OOBSICHATh MPUUYUHBI
JIOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJUBUIYaTbHOMN
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL IIeIh COBMECTHOU
NEATEeITLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOroBapuMBaThCs, OOCYXJaTh IIPOIIECC M pe3yJbTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acCTBOBaTh B I'PYMIOBBIX (hopMmax paboThl (0OCyxkAeHUs, 0OMEH MHEHUH,
«MO3TrOBBI€ IITYPMBD» U WHBIC), BBIOJHATH CBOK 4YacTh pabOThHl U
KOOPJIUHUPOBATh CBOW JCHCTBUS C JIPYyTMMU 4YJE€HAMW KOMAaH]Ibl, OIICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUH MPOAYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPU
peLIeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX MPHU PELICHHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MNPAMON U
MJI0CKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NPSIMOYTOJIbHBIN TTapajuieenunea, Kyo);

e KiJaccupuIMpOBaTb  MHOTOTPAHHUKU, BbIOWpas  OCHOBAaHMUS  JUIs
KJ1accuukanuu;

e CBOOOJHO ONEPUPOBATH TOHSATHUSMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHATH napauiesbHOe, LHEHTPaIbHOE u OpPTOrOHAJIBHOE
MIPOEKTUPOBAHKUE (PUTYP HA IUIOCKOCTh, BBINMOJHATH M300pakeHus Guryp
Ha TJIOCKOCTH;



CTPOUTH CE€YEHUsT MHOTOIPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIITOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTY:
BUJ| CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOINAJM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (TpU3Ma,
NUPAMUJIA), FTEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M INIOCKOCTb CHMMETPUH
uryper;

CBOOO/IHO OIEPUPOBATh MNOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBIIIOJIHATD JEUCTBUS HAJl BEKTOPaMHU;

pemaTrh 3aJadd Ha JOKa3aTelbCTBO MATEMATHYECKHUX OTHOLICHUM W
HAXOXKJECHUE T'C€OMETPUYECKUX BEINYMH, NMPHUMEHSS W3BECTHBIE METOJBI
IIPU PELICHUU MAaTEMAaTUYECKUX 3a7a4 IOBBIIIEHHOIO U BBICOKOI'O YPOBHS
CJIO)KHOCTH;

IPUMEHSTh IPOCTEMIINE NPOTPaMMHBIE CPEACTBA M DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MPEOOpPa3OBbIBaTh M HMHTEPHOPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

IIPUMEHSTh TIOJIy4YEHHBIE 3HAHHWS HAa IIPAKTHUKE: CpPaBHUBATh U
aHAJIU3UPOBATh PEaAbHbIC CUTyalllH, NPUMEHATH U3y4YCHHBIC IOHATUS B
npolecce IOUCKAa PELIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npoOieMbl, MOJAEIUPOBAaTh peaJbHbIE CUTYyallMd Ha SA3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUYECKHUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MpPaKTUYECKUE 3aaud,
CBS3aHHBIC C HAX0XKICHUEM I€OMETPUYECKUX BEJIMYHH;

UMETh NPEJCTAaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMU C IMJIMHIPHYECKOM,
KOHHYECKOH M ChEeprUUYSCKOM TOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTIEpUPOBATh MOHATHUSIMHM, CBI3aHHBIMH C TEJIAMH BPAICHUS: ITMIHHIPOM,
KOHYCOM, c(epoii U 1mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHHUE CPephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMCHTOB MHOTOTPAaHHUKOB W TEJ BpaIlICHHS,
O00BEMBI W TUIONIIAA TIOBEPXHOCTEH MHOTOTPAHHMKOB M TEJ BpallCHHS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHUEM (HOpPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBSA3aHHBIMH C KOMOMHAITUSIMU T
BpallicHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAILICHUS,

BBIYHCIIATh COOTHOIICHMSI MEXIY IJIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
IMOJJOOHBIX TEN;

U300pakaTh u3ydyaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALMU HAJl BEKTOPAMU;

3a71aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;
pelIaTh TEOMETPUUECKUE 3a1a4l HAa BBIYMCIICHUE YIJIOB MEKIY IPSAMBIMU
U TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKM JO IUJIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA IPU PELICHNH;
CBOOOJTHO ONEPUPOBATH TMOHITHSMHU, CBSI3AHHBIMA C JIBDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUs IpHU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUH, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHUs OA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB MU TEJl BPALICHHUs: CEUEHUs LWIMHAPA
(mapasuieNnbHO U MEPICHIUKYISIPHO OCH), CEYCHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO ¥ TIPOXOSAIINE YEPe3 BEPIINHY), CEUCHUS 11apa;
MCMOJIb30BaTh METOJIbl TOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOM
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

NPUMEHSTh TeoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIIaroB pELICHUs, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MATEMaTHYECKUX OTHOLICHUH U
HaXOXJICHUE T€OMETPUUECKUX BEITNYMH;

IIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAILIUOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NMPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALIUU, IPUMEHATh U3YUEHHBIC
MOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBbI,  MOJEIUPOBATH
peaIbHBIE CUTyalldd Ha $SI3bIKE T€OMETPUM, HCCIENOBAaTh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUYECKUX TMOHSATHUM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUYECKUX BEIINYNH;



e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pa3BUTUA T'€OMETPUHU KakK
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmeHoBaHMe pa3je/ioB U TeM Kommeerso uacos DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n MPOrpaMmbl Bcero Konrpoanueie  Ipaxruueckue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/office/user/students/
5 B3anMHOE pacnosioKeHue NpsMbIX B 6 1
IIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTL MPSIMBIX U 8
IJIOCKOCTEH B IPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn, MPSIMBIX U o5
IJIOCKOCTEN B IPOCTPAHCTBE
Vsl U paccToOsHUS 16
MHororpaHHUKH 7
BexTopsl B ipocTpaHcTBE 12
8 [ToBTOpEHwue, 0606H16HI:IG u 5 5
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME



https://resh.edu.ru/office/user/students/

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpoubnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
1 AHanUTHYECKAast TEOMETPHS 15 1 fipi-ege.ru
I1 600 -
5 OBTOpeHHE, 000 I_HCHI:IG u 15 1 fipi-ege.ru
CUCTeMAaTH3alHsl 3HAHHHA
3 O0BEM MHOTOTpaHHHKA 17 https://ege.sdamgia.ru/fipi_catalog
4 Tena Bpamenus 24 https://ege.sdamgia.ru/fipi_catalog
I 618
3) HOTHALH TIOBEPXHOCTH 1 ODBEMET 9 1 https://ege.sdamgia.ru/fipi_catalog
KPYIJIBIX TEII
6 JBrxeHus 5 1 https://ege.sdamgia.ru/fipi_catalog
I1 600
7 OBTOPEHHE, 00O meHPvIe 1 17 2 https://ege.sdamgia.ru/fipi_catalog
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10
i 102 8 0

[NPOTPAMME



https://ege.sdamgia.ru/fipi_catalog
https://ege.sdamgia.ru/fipi_catalog
https://ege.sdamgia.ru/fipi_catalog
https://ege.sdamgia.ru/fipi_catalog
https://ege.sdamgia.ru/fipi_catalog

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psiMasi,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
NpaBujIa N300paKEHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsaTHS: TIEpeceKarIuecs MIOCKOCTH,
MePECeKAIOIINECs MpsiMasi U TIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[TonsaTus: nepecekaronuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi v MIOCKOCTh;
MOJTYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIIUX O0HEKTOB

05.09.2023

07.09.2023

07.09.2023

12.09.2023

14.09.2023

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUA N3 HUX

AXCHOMBI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA U3 HUX. CnocoObl 3aaHus
MpsAMBIX U IUIOCKOCTEH B MIPOCTPAHCTBC.
O06o3HauyeHUs IPpsAMBIX U IUIOCKOCTEM

19.09.2023

21.09.2023

21.09.2023




10

11

MHororpaHHiKu, U300paKeHHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpoOeHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pEbpa. M3o0pakeHne epecedcHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

14.09.2023

26.09.2023

28.09.2023

12

N300pakeHue ceueHuil nupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
peopa. M3o0pakeHne epeceacHHsI
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpamnBanne nocTpOEHHBIX CEYEHUI
pa3HbIMM LIBETaMU

28.09.2023

13

N300paxenune cedyeHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpammBaHye NOCTPOEHHBIX CEYEHUI
pa3HbBIMU IIBETaMHU

03.10.2023

14

15

16

Merton cnesioB it MOCTPOSHUS CeUSHUN

Mertopa cieqoB /Uil HOCTPOSHUS CEUEHUH.
CaoiicTBa niepece4eHnil IpsIMbIX U
IJIOCKOCTEN

MeTton ClIeaoB O MMOCTPOCHUMA CEYCHMH.

05.10.2023

05.10.2023




CaolicTBa nepeceyeHuid NpAMbIX U
IJIOCKOCTEMN

10.10.2023

17

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUSA

[TocTpoenue ceueHuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MIOCTPOEHUS

12.10.2023

12.10.2023

19

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHHS

17.10.2023

20

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I " 3alliCh HIaroB
MMOCTPOCHUS

19.10.2023

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYrOJIBHUKOB

19.10.2023

22

23

24

25

[ToBTrOpenue mianumerpuun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUH

KourponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnionoxeHue npsmbIx B
npoctpancTBe. CKpenBaronmecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U

24.10.2023

26.10.2023

26.10.2023




€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JAHHOW MPAMOM, IPOXOASAIIEN Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeKAILEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyenuun
napaJiyICJIbHBIX IMPAMBIX INIOCKOCTBIO

07.11.2023

26

27

28

[TapannensHOCTh TpexX NpsMbIX. Teopema
0 TpE€X mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapamienpHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA NapaJJIEIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
Guryp B mapayuieIbHON MPOSKIINN
LenTpanbHas npoekuus. Yroiu ¢

COHAITpaBJICHHBIMH CTOPOHAMMH. Vron
MCKAY NPSAMBIMHA

09.11.2023

09.11.2023

14.11.2023

29

3amaun Ha MOKA3aTEIHLCTBO U
HCCIIEN0BAHNE, CBA3aHHEIE C
PacToI0KEHUEM MPSMBIX B TPOCTPAHCTBE

16.11.2023

30

[TonsATHA: MapauIeIbHOCT NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUIEIIbHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napaienbHOCTH IPSIMOH U
IIJIOCKOCTH

16.11.2023

31

FGOMeTpI/I‘IGCKI/IG 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcibCTBO, CBA3aHHBIC C
MapalyICJIbHOCTBIO MMPSAMBIX U MJIOCKOCTEH
B IIPOCTPAaHCTBC

21.11.2023

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapayIebHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

23.11.2023

33

[TapannensHas npoexuus, IpUMEHEHNE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1

23.11.2023




napaenenumnena. CBoiicTBa
Hapaﬂnenermne,ua nu HpI/ISMLI

34

[TapannensHble mockocTH. [Ipuznaku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

28.11.2023

35

Teopema 0 mapajuIeIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[;IH.IGfI
4yepe3 TOUKY, He IPUHAAIEKALLYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

30.11.2023

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJUIeIbHOCTH MPSIMBIX IIEPECEUEHUs
IIpH IEPECCCUCHUH ABYX IMapalJICJIbHBIX
IIJIOCKOCTEMN TPEThen

30.11.2023

37

CaoiicTBa napamieabHbIX IIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHbIMUA
IJIOCKOCTSIMU; O [TEPECEUEHUH MPSAMOH C
ABYMS MTAapaJIJICJIbHBIMUA INIOCKOCTAMHA

05.12.2023

38

39

[ToBTopenue: reopema Iludaropa Ha
TUIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

07.12.2023

07.12.2023

40

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajesenumnena

12.12.2023

41

42

43

Boruncnenue IMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

IlepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSMOH U
IJIOCKOCTH

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSAMON U
IIJIOCKOCTH

14.12.2023

14.12.2023

19.12.2023




44

45

46

Teopema o CyllieCTBOBaHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEN
4yepes3 TOUYKY MPOCTPaHCTBA U
MEPIICHAUKYISIPHOMN K INIOCKOCTH

[InockocTH M neprneHIuKyIIpHbIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX
[InockocTy ¥ epHueHAUKYISIPHBIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX

21.12.2023

21.12.2023

26.12.2023

47

48

49

[TeprienaAMKYSp U HAKJIOHHAS.
[TocTpoeHue nepneHauKynsipa u3 TOUKU
Ha MPSMYIO

[lepnenuKymsip U HaKJIOHHAS.
[TocTpoeHue nepneHauKyIsipa u3 TOUKU
Ha MPSMYIO

Teopema o TpEX NMeprneHaAUKyIIpax
(npsimast u oOpaTHas)

28.12.2023

28.12.2023

09.01.2024

50

Teopema o TpEX neprneHANKyIIpax
(npsiMast u oOpatHas)

11.01.2024

51

52

53

VYron Mexay CKpelrBaroIMMUCs
prIMI)IMI/I

[Touck neprieHIMKYISIPHBIX TPSAMBIX C
MOMOIIBIO NEPIEHANKYIISIPHBIX
MJIOCKOCTEH

OpToroHanbHOE IPOEKTUPOBAHUE

11.01.2024

16.01.2024

18.01.2024

54

55

56

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJIBHOM MPOEKIINH

[TocTpoenue ceueHuii kyoa, IpU3MBI,
[IPaBUJILHON IIMPAMUJBI C TIOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH

CI/IMMCTpI/ISI B IPOCTPAaHCTBC

18.01.2024

23.01.2024




OTHOCHUTEJIBHO IIIOCKOCTH. [TnockocTn
CUMMETPUN B MHOT'OTPaHHUKAX

25.01.2024

57

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUH

25.01.2024

58

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CriocoObl OIyCTUTH HEPIIEHANKYISAPHIL:
CUMMETpPHUS, CABUT TOYKHU IO
napajieIbHON MPAMO

30.01.2024

01.02.2024

01.02.2024

61

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

06.02.2024

62

63

64

65

KontponbHas padota "B3anmuoe
PacrojoKeHUe NPSMbIX U IUIOCKOCTEN B
npocrpaHcrae”

[ToBTOpeHue: yroyn Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckue METO bl BEIYUCICHUS
yTJla MeXy IpSIMbIMA B MHOT'OI'paHHHKaX

08.02.2024

08.02.2024

13.02.2024

15.02.2024

66

67

68

JIByrpanHsb1i yroy. CBOMCTBO JIMHEWHBIX
YTJI0B IBYTPAHHOTO yTiia
[lepnieHIUKyNSpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIAPHBIX
IIJIOCKOCTEN

[Ipu3Hak nepneHuKyIIpHOCTH
ILJIOCKOCTEM; TeOpEMA O IPSAMOK

15.02.2024

20.02.2024

22.02.2024




IIEPECEYECHMS IBYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpssMOyTONBHBIN MapauIeaenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesienuneaa

22.02.2024

70

TeopeMa 0 1MaroHany NpPsIMOYTOJILHOTO
napajulesIenuIe1a ¥ CIeCTBUE U3 HeE

27.02.2024

71

72

73

74

CrepeomeTpruecKke U MPUKIaIHbIC
3aJla4d, CBS3aHHBIE CO B3AUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIUBAOIIHUECA ITPAMBIC,
mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaIUAX

Paccrosame oT TOUKH J0 IIITOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

29.02.2024

29.02.2024

05.03.2024

07.03.2024

75

76

77

78

Beluncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa s
TpexrpaHHbix yrioB. Teopema [ludaropa,
T€OpPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

Kontponbras padota "Yribl n
paccrosiHus"

07.03.2024

12.03.2024

14.03.2024

19.03.2024

79

CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK
U €ro 2JIeMeHTHI"

21.03.2024




[MTupamuna. Buasl nupamug. [IpaBunsnas

80
nupamuaa 21.03.2024
81 [Tpusma. [Ipsimast 1 HaKJIOHHAS TPU3MBI.
[IpaBunbHas npuzma 02.04.2024
82 [IpssMo#t napaienenunesn,
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo 04.04.2024
83 Brinykibsie MHOTOrpanHuKd. Teopema
Ditnepa 04.04.2024
Brinykibsie MHOTOrpaHHuKd. Teopema
84 Oinepa. [lpaBuibHbIe U TOTYIPaBUIIbHbIE 09.04.2024
MHOTOTPaHHHUKH
85 KonrtponsHas pabora "MHOrOrpaHHHKH 11.04.2024
86 [TonsiTHe BEKTOpa HA TNIOCKOCTH U B
IIPOCTPAHCTBE 11.04.2024
87 CymMma BEKTOpOB 16.04.2024
88 Pa3zHocTh BekTOpOB 18.04.2024
89 [TpaBwiio mapamienenuena 18.04.2024
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 93.04.2024
Paznoxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHON 95.04.2024
TUTIOCKOCTH
92 CkarsipHOE TIPOU3BEICHUE 95.04.2024
03 Beruucrienue yria Mexy BEKTOpaMu B
IIPOCTPAHCTBE 30.04.2024
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

02.05.2024




95 [Ipocreiimume 3aga4u ¢ BEKTOpaMu 1 02.05.2024
96 IIpocreimue 3a1a4u ¢ BEKTOPAMH 1 07.05.2024
97 [Ipocreiimume 3a1a4u ¢ BEKTOpaMu 1 14.05.2024
98 O0001IeHrEe ¥ cCUCTEMATH3aIs 3SHAHNUH 1 16.05.2024
99 O0600611eHre U cucTeMaTu3alys 3HaHUN 1 16.05.2024
100 HMrtorosas KOHTPOJIbHAs paboTa 1 21.05.2024
101 HroroBast koHTposIbHAs paboTa 1 23.05.2024
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJ ¢ OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa
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[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa
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63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa
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CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB
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3amaun o Teme "Terna U MOBEpPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"
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Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"
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73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca
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77
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79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUueCcKre 3a]]a4, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80
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82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84
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FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91
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93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHue, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




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

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccwl/ byty3os B.®., [Ipaconos B.B. nox penaxiueit

Canosauyero B.A., AkunonepHoe o6mectBo «M3narenbctBo «IIpocBemenuey

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

1. Nuenckas M. A. I'eometpusi. Kontpoasabie padotsl. 10 -11kmacc: yueo.
nocobwue 11 001eo0pa3oBaT. opranu3aiuii: 0a30Bblil ypoBeHb / MLA.
Nuenckas. - M. : [Ipocsemenue. 2019

2. Nuenckas M. A. I'eometopus. CamocTtositenbHble padboThl. 10 kimacc: yueo.
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