g U

AN

MHMUHUCTEPCTBO NPOCBEUIEHUS POCCUHUCKOM ®EJEPALIUU
MunucTepcTBO 00pa3oBaHus U HAYKU AJTACKOTO Kpas
Komurter Anqmunuctpanuu [TaHKpymMxuHCKOTo paitoHa AnTalicKoro Kpas o 00pa3zoBaHHUIO
MKOY "llopoitnukoBckas cour umenn ['epos Coserckoro Coroza M.M.Porauesa"

PACCMOTPEHO COI'JTACOBAHO

3amecTUTENb JMPEKTOPA 10

; N

ﬁpex;rdﬁmkonb‘t;_\

METOIHYECKHM

obbeHEHHEM yauTeNeH YBP 00 \ %

TOYHBIX HayK e ic | L L e poc/n_apueBa E.Il

xaitnenko A.C. 2 2/2\ S S5
Pykosomurens MO - e pr (1;}.&94 98 -
‘ «31»aBrycra L. ORKT Y ey, I.
G liet Hudranuesa I'.A. . N\ Lf; ’V"V

ITporokon Nel v

ot «30» aBrycra 2023 r. p Monswcats: Fpocnasuiesa
s ,M‘,/\/ OcHoBaHve: s NOATBEPXAAI0

9TOT AOKYMEHT
[ata: 2023.10.01 15:19:13+07'00"

PABOYAS [TPOTPAMMA
(ID 1316822)

yueOHoro npeamera «I'eomerpus. Yriy0JieHHbIN YPOBEHb»

s ooygaromuxcst 10 — 11 kmaccoB

Cocrasutenu: Kpatonmkuna Haranes AnekcannpoBHa

yuuTenb UH(POPMATUKH, BhICIIEH KBaTU(UKAIIMOHHOW KaTerOpUu
SpocnaBuesa Enena [laBnoBHa

YUHTEIb MATEMATUKH, BbICIIEH KBaTU(UKAIIMOHHONW KaTeropuu

c.Ilomoitnukoso 2023



HOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBasieTcss OgHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHErO
oO1mrero oopa3oBaHusl, TaK Kak 00ECIeYMBAET BO3MOKHOCTh U3YUYE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOW HAIIPaBIE€HHOCTH W IPEIMETOB TI'yMAHUTAPHOIO LMKJIA.
[Tockonpky  JOrMYecKOe€  MBIIUIEHHE,  (OpMUpYEMOE€  TpH  H3YYCHUU
O00yYarOIIMMUCS TOHSITUHHBIX OCHOB TN'€OMETPHUH, MPHU J0KA3ATEIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3a1a4, YMEHHME BBIIBUTAaTb M OINPOBEpPrarb TIHIIOTE3bl HENOCPEICTBEHHO
UCITONIB3YIOTCSl IIPU PEIICHUM 3aJ1a4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YACTHOCTH
bu3nYecKux 3a1ad.

Lens ocBoeHust mporpaMMbl yueOHoro kypca «l'eomerpusi» Ha yriayOaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OO0y4alommxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHUsl Oojiee THyOOKMX T€OMETPUYECKUX 3HAHUW U JEHCTBUH,
CHEIU(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX IS YCIIEUTHOTO MPO(hecCHOHATBEHOTO
00pa30BaHusl, CBI3aHHOI'O C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriayOnEHHOM YpOBHE,
pacCIIMPSIOIIMMH U YCUJIUBAIOLIUMHU Kypc 0a30BOI0 YpOBHS, SIBISIFOTCS:

paclIMpeHre MPEACTaBICHUSI O TEOMETPUU KAK YaCTH MUPOBOW KYJbTYpbI U
(opMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMUpoOBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MAaT€MaTHYECKMX MOJENAX, IMO3BOJSIOIIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABIECHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO aIapara no pasaeiny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dbopMUpoBaHME  yYMEHHMsS ~ BIJIaJIecTh ~ OCHOBHBIMU  TOHSTHSIMH O
OPOCTPAHCTBEHHBIX (UTYypax M HMX OCHOBHBIMHU CBOICTBaMH, 3HAaHHE TEOPEM,
dopMyn U yMeHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOIHUThH
HECTaHAapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHs PACIIO3HABATh HA YEPTEkKaX, MOJCIAX U B pealbHOM
MUPE MHOTOI'DAaHHMKM M TeJla BpalleHUs, KOHCTPYMPOBaTb TI'€OMETPUYECKHUE
MOJIEIIH;

(dbopMUpOBaHUWE MOHMMAaHUS BO3MOXHOCTH aKCMOMATHYECKOrO IMOCTPOCHUS
MaTEeMaTUYECKUX TeOopui, (popMuUpOBaHHE MOHUMAHHUS POJIU AKCHOMATHKHU TPH
IIPOBEJICHUU PACCYKICHUM;

(opMUpOBaHUME yMEHHUS BIAJAETh METOAAMHU J0KAa3aTElIbCTB U aJITOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHSTh, MPOBOJUTH JIOKa3aTENIbHbIE PACCYXKIACHHUS B
XOJI€ PELICHHs CTEPEOMETPUUYECKHUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
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dbopMupoBaHUe TPEACTABICHUS O HEOOXOJMMOCTH  JOKAa3aTelIbCTB  IPHU
000CHOBaHUU MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATHUKHU B MPOBEACHUU
NEAYKTUBHBIX PACCyKICHUM;

pa3BUTUE U COBEPIICHCTBOBAHWE MHTEIUIEKTYAIbHBIX M  TBOPYECKHUX
CcrocoOHOCTEeW 00y4aronIMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUSI, HHTEpECa K U3yUYECHHUIO T€OMETPUU;

dbopmupoBanue (HYHKIIMOHATBLHON TPAMOTHOCTH, PEICBAHTHOW TE€OMETPUH:
YMEHHUS Paclo3HaBaTh TMPOSIBIICHUS TEOMETPUYECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaIbHBIX KU3HEHHBIX CUTYAIMSIX U MPU U3YUYCHUH JPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSL PEANbHBIX CUTyalluid, HCCIEAOBAHUSI TOCTPOEHHBIX MOJIETEH,
MHTEPIPETAIUU MMOJTYyYSHHBIX PE3YIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 «kmaccax sBisitotcsi:  «lIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BeKTOppl HW  KOOpPAWHATHI B
POCTPAHCTBEY, «J[BIXKEHUSI B MPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HNOHSTUSMUY», PEICBAHTHBIMH T'€OMETPUU HAa YIUIYOJIEHHOM ypOBHE OOYYEHHS B
10-11 ximaccax, OTHOCHTCS KO BCEM COIEpPKAaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUe JIOTUYECKUX YMEHHMH  pachlpenensercss He TOJIbKO IO
coJlep KaTeNIbHbIM JIMHUSM, HO M 10 Togam o0yudenusa. Cojepxkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE TNPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil paboueit
IporpaMMbl, paclpeAei€HHbIM O ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCaM O0yYaronIruecs
oOpalmajuch  HEOJHOKpaTHO. JTO TO3BOJIIET OPraHU30BaTh  OBJAJCHUE
F€OMETPUYECKUMU MOHATUSAMH U HaBBIKAMHU MOCIIEI0OBATEIbHO U MOCTYATENbHO, C
COOJTIO/IECHEM MPUHITAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIFOYATh B OOIIYIO
CHUCTEMY I'eOMETPHUYECKUX MPEACTaBICHUN OO0YYaIOIIUXCS, PACIIUPSS U YIIIyOIsis
e€, 00pa3zys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3yYEHHUIO TEOMETPHUH Ha YIrI1yOJIEHHOM YPOBHE MO3BOJISIET:

co3nath  ycinoBus s auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
UHAUBUIYAIbHBIX 00pa30oBaTENbHBIX IMporpamMMm, OOECNEeUUuTh YIIIYyOJIEHHOE
U3Yy4YCHHE Te€OMETPHUH KaK COCTaBJIsIoNIEeH yueOHoro npenmera «MaTemaTukay;

MOJATOTOBUTHh OOYYAIOIIMXCSA K MPOJOIKEHUIO HU3YYEHUS] MATEMaTHUKU C
yu€toM BbIOOpa Oynymied mnpodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuyenue yuebHOoro kypca «['eomerpus» Ha yriayOiaE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIO).



COILEPKAHUE OBYYEHUA
10 KIIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEpPECEKAIOLINECs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapauIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeNbHOIO NPOEKTHpoBaHusA. HM3o0pakeHue
¢Guryp B mapayuieabHOW MPOEKIUHU. YTJbl C COHANPaBIEHHBIMU CTOPOHAMHM, YIOJ
MEXIy NPSAMBIMHA B IIPOCTpPaHCTBE. [lapajuienbHOCTh TUIOCKOCTEN: NapajuiebHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJUIEIbHBIE W MEPIECHIUKYISIPHBIE K IIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OproronansHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 10  IJIOCKOCTH,  THpoeKiuss  GUrypel  Ha  IUIOCKOCTb.
[lepneHaAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yrael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIoJ, JUHENHBIN YroJd JIBYTPAHHOTO yriia. TPEXTpaHHBIA U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IUIOCKHMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX U
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yIyia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: Nn-yronpHas
npu3Ma, NpsMas U HaKJIOHHas IpU3Mbl, OOKOBasl M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENEIUIIE] ©U  €r0  CBOMCTBA.
Kparuvailine myTm Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema Iludaropa. I[lupamupa: n-yrompHas mnUpamMuaa,
npaBuiabHas W yced€HHas mnupamuabl. CBoiictBa pébep M OOKOBBIX TIpaHei
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NpaBWIbHOW NHUpamuzbl. lIpaBUibHBIE MHOTOIpaHHUKH: NpaBUJIbHAS IpU3Ma U
IIpaBWIbHAsl IHUpaMUIa, MPABUJIbHAS TPEYroJbHAs MNHUPAMUIA W IPABUIBHBIN
TeTpa’ap, KyO. IlpeacraBineHue O NpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
IOACKAAP U UKOCADIP.

Bblunciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH U TIOJIHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIOIIAlh OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOUM TPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH NPABUWIBHOM MNHUpaMUIBI,
TeOpeMa O IUIOLIAAN YCEUEHHOM TUPAMULBI.

Cummerprss B IPOCTPAHCTBE. OJEMEHTBl CHUMMETPUH  MPABWIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B TPAaBUJIBHOM MHOIOIPAHHUKE: CUMMETPHS
napajuleNIeANena, CUMMETPHUS IPABWIBHBIX MPU3M, CUMMETPUS NPABUIBHOU
IIAPaMULBbI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABIECHHBIE MW IPOTHUBOIOJIIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOPAMU: CIO0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHUE BEKTOpA Ha
yucino. CBOMCTBA CIIOKEHMS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[ToHaTe KOMIUTaHApHBIE BEKTOpBbI. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamenenunena. Teopema O pPa3IOKEHUHM BEKTOpa M0 TPEM
HEKOMIUIaHapHbIM  BeKkTopaM. [IpsmoyrosnbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel Bektopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa M
KOOpAMHATaMU TOYEK. YTOI MexAy BekTopamu. CKalsipHOE NIPOU3BENCHUE
BEKTOPOB.

11 KJIACC

TeJsia BpamueHus

[TonsTHS: TWIMHIPUYECKAs TIOBEPXHOCTh, KOHHUYECKAass MOBEPXHOCTD,
chepuyeckass TMOBEPXHOCTb, OOpasyrolue moBepxHocTed. Tema BpalieHHs:
WIMHIP, KOHYC, YCEYEHHBIH KOHyc, cdepa, map. BzammnOoe pacmonoxeHue
chepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpaIleHus] Ha TUIOCKOCTU. Pa3BépTka munmuHApa u koHyca. Cummerpus chepsl U
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJILHOTO Tapajuienienuiena u cienctsus u3 He€. OObEM mpsaMon u
HAKJIOHHOW MPU3MBI, MIJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM 1apa M mapoBOro
CeTMEHTA.



KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B
IWIMHIP, OIHCaHHas OKojo uuinuHApa. [lepecedenne cdepbl u mapa c
wiockocTbio. Kacanue mapa u cdepsl miockoctbio. [loHSATHE MHOroOrpaHHHKa,
OMKMCAHHOI'O OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK HWJIM TEIO
BpAalllCHHUS.

[Inomanp MoBEepXHOCTH LMIMHJpA, KOHYca, IUIOWAAb chepbl U €€ yacTei.
I[Tonobue B mpoctpancTBe. OTHOIIEHHE OO0OBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue mogoOus, romorerus. Pemenue 3agad Ha
IUIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

ITocTpoeHue ceyeHnii MHOrOTPAaHHUKOB U TEJl BPALIEHUS: CEUYECHHUS LIWIHHIpA
(mapannenbHO Y MEPHEHAMKYJISIPHO OCH), CEUYEHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJSAIIME YEepPE3 BEPIINHY), CEUEHHS 1Iapa, METOIbI IIOCTPOCHHUS
CEUEHUI: METOJ CIEI0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEpPEHOCa
CEKyLIEH MITIOCKOCTH.

BekTopbl U KOOPANHATHI B IPOCTPAHCTBE

Bekroper B mpoctpancTtBe. Omnepauum HaJx BekTopamu. BekrTopHoe
YMHOKEHUE BEKTOpOB. (CBoWCTBA BEKTOPHOIO yMHOXEHMS. [IpsimoyronbHas
CHUCTEMa KOOpAHMHAT B IpocTpaHcTBe. KoopauHatel BekTopa. Paznoxkenue BekTopa
no 6Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ NpPHU PEIIEHHMH TIE€OMETPUYECKHUX
3aaad.

JBUKeHUs B IPOCTPAHCTBE

JIBwkeHus mpocTtpaHcTBa. OtoOpaxkeHus. J[BH)KEHUS U PaBEHCTBO (QUIYP.
OOuue cBoicTBa JBMKEHUH. Buapl JBWKEHUN: TapaliesibHBIM MEpeHoc,
LHEHTpaJibHass CUMMETpUS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus monobus. [Ipsmas u cepa Ditnepa.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
IpoLEayp TPaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYyroe), yMEHHUe
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAILIEMY POCCUUCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCIIOJIb30BaHUE JTHX [OCTIDKEHHM B JPYrUX HayKaxX, TEXHONOrusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoja, cHOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH W JICSITEIBbHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOrO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE

3CTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OSCTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(hOpMHPOBAHHOCTh yYMEHHUS TMPUMEHATh MaTeMAaTHUYeCKHE 3HAaHUS B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUN U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMU JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEeMaTUKOW © €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymed mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0ooOpa30BaHUIO Ha TMPOTSHKEHWU BCEW KU3HHM, TOTOBHOCTh K AaKTHBHOMY
y4aCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOW HAIpaBJICHHOCTH;

7) 3Ko0JI0THYecKoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTb  AKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHHE BIIMSIHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HAHUE III00aIBHOrO XapaKTepa 3KOJIOTHISCKUX Po0IeM, OpUSHTAITHS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIg penieHus 3agad B 00JacTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYeCKOM HayKHW Kak c]epbl 4YeIoBEYECKOW MAesATEeIbHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU M MATeMaTUYECKOM KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISITh MPOEKTHYIO M HCCIEI0BATEILCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBIABJISAITH M XApPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TOHSTHH, OTHOUIEHUH MEXAY TMOHITHAMH, (POPMYIHPOBATH
OTIpeIeNICHHsI TIOHATUM, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOJAMMOIO aHAIIN34;

BOCIPUHMMATh,  (OpMYIUpOBaTh U  NPeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISABJISITH MATEMATUYECKHE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JIeJaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
VHJYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHUI 110 aHAJIOTUU;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BBIBO/IBI;



BbIOMpaTh crnoco0 pemieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pelUIeHUus, BbIOMpaTh HaumboJee  MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEJILHO BBIJCIIEHHBIX KPUTEPHUEB).

basoBble uccienoBare/JbCKHe AeidCTBUA:

UCTIOIBh30BaTh BOMPOCHl KaK MCCIENOBATENbCKUA HHCTPYMEHT TO3HAHMA,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodiieMy,
yCTaHaBIUBaTh MCKOMOE U JaHHOE, (hOpMHpOBAaTh THUIOTE3Y, apryMEHTHUPOBATh
CBOIO MMO3UIINIO, MHEHUE;

MPOBOJNUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, MUCCIICIOBaHNE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXy 00ObEKTaMHU, SBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEIEHHOTO  HAONIOJIEHUs, HCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOlecca, a TaKXKe BbIABUTAThH
IPEIIOI0KEHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumei:

BBISIBIISITh JeUIIUTH UHPOPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOTIPOC U JUISI PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMALIUIO U3 UCTOUHUKOB PA3IMYHBIX THUIIOB, AaHAJTM3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHEOOPMAIUIO PA3JIUYHBIX BHUIOB U
dbopm npecTaBICHNUS,

CTPYKTYypUpPOBaTh WH(GOPMAIMIO, MPEACTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpadUyuecKky;

OLICHUBATh HaAEKHOCTh uHbOpMaLIUH 1o CaMOCTOSATENIbHO
chopMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBHSA

O0menue:

BOCIIPHHUMATH U (POPMYIUPOBATH CYKJICHHUS B COOTBETCTBUHU C YCIOBUSMHU H
IEISIMU  OOINICHUS, SICHO, TOYHO, IPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NUCBMEHHBIX TEKCTaX, JlaBaTh IOSCHEHHS 110 XOJIy pEIIeHHs 3aJayH,
KOMMEHTHPOBATh TIOJyICHHBIN Pe3yJIbTarT;

B XO7le OOCYXXJIEHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI,
npoOJIeMBI, pellaeMOil 3aJaud, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha ITIOHMCK
pelIeHns, COIOCTaBIISITh CBOM CYXACHUS C CYXIACHUAMH APYTHX YYaCTHHKOB
auanora, oOHapy)KMBaTh Pa3jIMYMe M CXOJCTBO IMO3WIIMNA, B KOPPEKTHOU (opme
(bopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;



MPEACTABIATh PE3YJbTaThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEI0BAHUA,
POEKTa, CaMOCTOATENbHO BBIOMpaTh (QopMaT BBICTYIUICHHS € Y4€TOM 3ajaad
NPE3EHTAIMU U OCOOCHHOCTEH ayTUTOPHUH.

PeryasiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE AelicTBUS

Camoopranusanus:

COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHHS 3a/1a4d, BHIOMpPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
¥ KOPPEKTHPOBATH BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJIEKT:

BJIaJCTh HABBIKAMHM  TI03HABAaTEIBHOW  pEQUICKCMU KaK  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI TpOIlecca W pe3yibTaTa pEIIeHHS
MaTeMaTH4YE€CKOM 3a/1auH;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAaHHBIX,
HAWJICHHBIX OMMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH IPUIHHBI
JOCTWKCHHUS WA HEIOCTYIKCHHS PE3yJIbTaTOB JICATCILHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTD:

MOHWMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWNBUAYAITLHON
paboThl TpHU pEHICHHH YYeOHBIX 3a7ad, MPUHUMATh IIeIb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM palOThI, pachpeneisaTh
BUIBI PabOT, JOTOBAapWBATHCS, OOCYKIAaTh TMPOIECC W Pe3yabTaT paloTHI,
000011aTh MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX dopmax paboThl (0O0CYXaeHUs, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHJbI, OICHUBATH
KauyeCTBO CBOETO BKJaJa B OOMIMN MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HPEIMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca oOyJaromuiicss HAyIuTCS:

e CBOOOJIHO OINEpPUPOBATh OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPHU
pEIIECHUH 3a/1a4 U MPOBEJICHUN MATEMAaTHUECKUX PACCYKJICHHUI;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX TNPHU PEIICHUHU
reOMETPUYECKHUX 3a/1aY;
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KJIACCU(PHUIMPOBATh B3aUMHOE PACIIONIOKEHHUE TPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJHO  ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMH C  yrJaMud B
INPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXAY MPSIMOU U
IJIOCKOCTBIO;

CBOOOTHO OMEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJIHO pacIio3HaBaTh OCHOBHBIE BHUJBI MHOTOTPAHHHUKOB (MpHU3Ma,
nupaMuaa, NpsSMOYTOJIbHBIN Mapajienenunesn, Kyo);

KIaCCU(PHUIMPOBaTh ~ MHOTOTPAaHHUKH, BBIOWpas  OCHOBAaHHUA IS
KJIacCU(UKAIUH;

CBOOOJIHO  ONEpPUPOBATH MOHATHAMH, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHHUKOB TIJIOCKOCTHIO;

BBITIOJTHSATh napajuienbHoe, LHEHTPATbHOE U OpPTOrOHAIbHOE
MPOEKTUpOBaHUE (UTYp Ha IMIIOCKOCTH, BBIMIOIHATH M300pakeHus puryp
HAa TIOCKOCTH;

CTPOHUTH CEYCHHS] MHOTOTPAHHUKOB Pa3UYHBIMH METOJAaMH, BBIIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIISITh  IUIOMIQAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpHU3Ma,
MpaMuJia), TEOMETPUUECKUX TN C IPUMEHEHUEM (HOpMYIT;

CBOOOIHO OINEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
durypsr;

CBOOOJIHO OTEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATD JICHCTBUS HAJl BEKTOPAMU;

pemaTh 3aJayd Ha JI0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIICHUU H
HaXOXXJIEHUE TEOMETPUUYECKUX BEIMYUH, TPUMEHSST WU3BECTHBIE METObI
IPU PEIICHUH MaTeMaTUYeCKHUX 3aJ1a4 MOBBIIIEHHOTO0 U BHICOKOT'O YPOBHS
CJIO’KHOCTH;

OPUMEHATh TPOCTEHIIME TMPOTrpaMMHBIE CpPEACTBA W DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEILICHUN CTEPEOMETPUUECKUX 3a]1ay;
U3BJIEKaTh, NPEOOPA30OBBIBATE W HMHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMPEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

NPUMEHATh TOJYy4YEHHbIE 3HAHUS Ha TpPAaKTUKE: CpaBHUBaTh M
aHAJIM3UPOBATH peaJbHBIC CUTYAllUH, MPUMEHATh W3Y4YCHHbIC MOHSTHUS B
nporecce IMOMCKa pEeUIeHHs MaTeMaTH4ecKH  chopMyIupoBaHHON
npoOJieMbl, MOJIETHPOBATh pEaAlbHbIE CUTyallud Ha S3BIKE T'€OMETPHH,
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MCCIIEIOBATh ITOCTPOCHHBIE MOJEIU C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
MOHATUN U TeopeM, ammapaTta ainreOpbl, peliath MPaKTUYECKUE 3a]layw,
CBSI3aHHBIC C HAXOXKJIECHUEM I'€OMETPUYECKUX BEIUYNH;

UMETh NPEACTaBICHUS OO0 OCHOBHBIX 3Tamax Pa3BUTHUS T'€OMETPUM KaK
COCTaBHOM 4acTu (DyHJIaMEHTa Pa3BUTHS TEXHOJOTHH.

K xoniry 11 kiacca o0yyaromuics HayquTCst:

CBOOOJIHO ONEPUPOBATh TMOHATHAMH, CBSI3aHHBIMU C LMJIUHAPUYECKOM,
KOHMYECKOH U c(epuyeckod MOBEPXHOCTSIMHU, OOBACHITH CHOCOOBI
MOJTy4YEeHHUS;

OIIEpUPOBATh MOHATUSAMM, CBA3aHHBIMH C TE€JIAMH BPALCHUS: LIWIMHIPOM,
KOHYcOM, c(epoil u mapowm;

pacno3HaBaTh Tela BpamleHus (UWIMHAP, KOHYC, cdepa W wwap) u
OOBSICHATH CIIOCOOBI ITOJTYYEHUS TEJl BPAILICHHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PAcIOJI0XKEHUE cPephl U IIIOCKOCTH;
BBIYKCIIATh BEJIIMYMHBI 3JIEMEHTOB MHOI'OTPAHHUKOB W TE€l BpallleHMS,
O0BEMBI M IUIOIIAIA MOBEPXHOCTE MHOTOIPAaHHHUKOB W TEJl BpallleHMS,
reOMETPUYECKUX TEN C IPUMEHEHUEM (hopMYyII;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAIUSIMHU Tell
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTI'OTPaHHUK, BIIMCAHHBIA B cepy H
OMMCAaHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpallleHUs;

BBIUMCIISITH COOTHOIICHHSI MEX]y TUIOIIAIMHU [TOBEPXHOCTENH U 00bEMaMu
IMOJTOOHBIX TEI;

n3o0paxaTh u3ydaeMble (UTYpHI, BBHITIOJHITh (BBIHOCHBIC) TUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUryp: BHUJ CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUsI TEJl BPALCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh M NPeoOpa3oBbIBaTh HMH(OPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMH HAJl BEKTOPAMU;

3aJ1aBaTh IVIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh TeOMETPUUYECKUE 3a/1a4il Ha BBIUMCICHHUE YTJIOB MEX]Y MPSIMBIMU
U IUIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA IPU PEIICHHH;
CBOOOJIHO ONIEpUPOBATh IOHATUSIMH, CBSI3aHHBIMU C JBH)KEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KCHHM;
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BBITIOJTHATh HM300pKEHUS MHOTOTPAHHUKOB M TEJ BpAICHHUS MpHU
MapajuieIbHOM  MEPEHOCE, LEHTPAIbHOM CHUMMETpPUH, 3E€pKaJbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOH, TpeoOpa3zoBaHus MOA00uS;
CTPOUTHh CEYEHHS MHOTOTPAHHUKOB WM TEJ BpAILECHUS: CEUCHUS LUIUHIpA
(mapasyeabHO U NEPHEHAUKYIISIPHO OCH), CEUCHUsI KOHYca (MapauiesibHbIe
OCHOBAHUIO U MPOXO/SIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJb30BaTh METO/bl TIOCTPOEHUSI CEUEHHI: METOJl CJENO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]T MEPEHOCA CEKYIIEeH MIOCKOCTH;
JTIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPIKICHHUSI;

NPUMEHATh TeoMeTpudeckre (akThl Il PEHICHUS CTEPEOMETPUUECKUX
3a/a4, MPEANoJararliuX HECKOJIbKO IIaroB pEIICHHs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemare 3aJadyd Ha JIOKa3aTelIbCTBO MAaTEMaTUYECKUX OTHOUIEHUW U
HaX0XKJICHUE TEOMETPUUECKUX BEITNYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  IOJIyYEHHbIE 3HAHUS HAa  MPAKTUKE:  CPaBHUBATb,
aHAJIM3UPOBATH U OLICHUBATH PEAJIbHBbIE CUTYaAllUH, IPUMEHATh U3YUEHHbIE
MOHSITUS, TEOpPEMbI, CBOWCTBA B TMPOIECCE TMOUCKA  pEIIeHUs
MaTeMaTU4ecku  COPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peajbHbIE CHUTYallMM Ha S3bIKE T€OMETPUH, HCCIIEN0BATH IOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM T'€OMETPUYECKUX TIOHSATUH U TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/aud, CBSI3aHHBIE C
HaXO0XKJICHUEM T€OMETPUUECKUX BEJIUUNH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTHH.
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TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacos JIeKTPOHHbIE
Ne (undposbie)
w/n HanmeHoBaHue pa3aeioB ¥ TeM NPOrpaMMBbI Beero Konrtpoabunie | IIpakTuyeckue 06pa3oBATEbHbIE
padoThbI padoTsI pecypenI
BBeznenue B ctepeoMeTpuio 23
B3anMHoe pacnionoxeHue npsMbIX B TPOCTPAHCTBE
[TapannenbHOCTh NPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
4 IlepneHAUKyYISIPHOCTD MIPSAMBIX U IIJIOCKOCTEN B o5
IIPOCTPAHCTBE
5 VYTI1bl ¥ paccTOsSHUA 16
6 MHororpaHHuKH 7
7 BexTops! B mpocTpaHCcTBE 12
8 [ToBTOpeHue, 06001IeHNE U CHCTeMaTU3allus 3HAHUI 5 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne (uudposbie)
HaumeHoBaHue pa3/ie/i0oB H TeM MPOrPaMMbI Kontpoasnbie | IIpakTnueckue
n/n Bceero o0pa3zoBaTeJibHbIE
padoTbI padoThbI
pecypcesbl

1 AHanuTn4eckas reoMeTpHs 15 1
2 [ToBTOpEeHME, 0000IICHNE U CHCTEMAaTU3aIlUs 3HAHUN 15 1
3 OO0BEM MHOTOrpaHHUKA 17 1
4 Tena Bpamenus 24 1
) [Tnomany NoBepXHOCTU U 0OBEMBI KPYTJIBIX TEJ 1
6 JBuxenus 1
7 [ToBTOpeHue, 06001IeHNE U cCHCTeMaTU3alus 3HAaHUN 17 2

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0

15



HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
N KonnyecTBo yacoB DJ1eKTPOHHbIE
n/-n Tema ypoka Beero Kontposbubie | IlpakTuyeckue | mudposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
IloHATHA cTEpeOMETpUH: TOUKA, IPsIMasi, IJIOCKOCTb,
1 npocTtpaHcTBO. OCHOBHBIE IIPaBUIIa H300PAKEHHSI HA PUCYHKE 1
IUIOCKOCTH, NAapaJUIEIbHBIX IPSAMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka
5 OcHOBHBIE TTpaBUIIa U300PAKEHHUS HA PUCYHKE IJIOCKOCTH, 1
napasuieNbHBIX MPSAMBIX (OTPE3KOB), CEpeIMHBI OTPE3Ka
3 IlonATHA: epeceKarmuecs MIOCKOCTH, IEPECEKAIOINECs 1
npsiMasi ¥ III0CKOCTh; MOIYIIPOCTPAHCTBO
4 [Tonsatusa: nepecexkaronuecs MIOCKOCTH, EPECEKAIOIINECS 1
psiMasi ¥ IIIOCKOCTh; MOJIYIPOCTPAHCTBO
5 MHororpaHHMKH, U300pa’keHHe MPOCTEUIIUX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIECTBYIOIINUX 00BEKTOB
5 MHororpanHukH, U300pa’keHHE MPOCTEUIIIUX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCcyIeCTBYIOIINUX 0OBEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEJACTBUSI U3 HUX
AKCHOMBI CTEPEOMETPHH U TEPBbIE ClieACTBUS U3 HUX. CIIocoObI
9 3aJJaHMs MPSMBIX U IJIOCKOCTeH B mpocTpaHcTBe. O003HaYeHUS 1
IPSIMBIX U IIOCKOCTEN
10 N300paxenue ceueHUi nmupamMuibl, Kyda 1 pU3Mbl, KOTOpbIE 1

MPOXOJIAT Uepe3 ux péopa. M3o0pakeHue nepeceycHus
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MOJIyYEHHBIX IUIOCKOCTeN. PackpalmBaHue noCcTpOEeHHbIX
CEUYEHMI pa3HBIMU IIBETAMH

11

N300pakeHne ceueHuii mupaMusl, Kyoa v Ipu3Mbl, KOTOpPbIE
MPOXOJAT uepe3 ux péopa. M3o0parkeHue nepeceyeHus
MOJIy4EeHHBIX IJIOCKOCTEN. PackpalirBanue moCcTpOEHHBIX
CEUEHU pa3HbIMU LIBETaMHU

12

N300pakeHne ceueHnii mupaMupl, Kyoa v IpU3MbI, KOTOpPbIE
MPOXOJIAT uepe3 ux péopa. M3o0pakeHue nepeceyecHus
MOJIy4EeHHBIX IJIOCKOCTEH. PackpaliBanue NoCTpOEHHBIX
CEUeHH pa3HbIMU LIBETAMHU

13

N300paxenue ceueHUi nmupamMuabl, Kyda 1 MpU3Mbl, KOTOpPbIE
MPOXOJIAT Uepe3 ux péopa. M3o0pakeHune nepeceycHus
MOJIy4EeHHBIX MJIOCKOCTEN. PackparirBanue moCcTpOEHHBIX
CEUeHU pa3HbIMU LIBETAMHU

14

MeTto cres1oB it MOCTPOSHUS CEUeHUN

15

Merton ciieoB [u1sl TOCTpoeHUs ceueHuil. CBoMCTBa epeceueHuit

MMPAMBIX U IUIOCKOCTEH

16

Merton cnenoB uisi TOoCTpoeHus: ceueHuil. CBOMCTBA MepeceyeHui

NPSAMBIX U IJIOCKOCTEH

17

[TocTpoenue ceueHuit B mupamuie, Kyoe 1mo TpéM ToukaMm Ha
pébpax. Co3anue BEIHOCHBIX YEPTEKEH U 3aITUCh 1aroB
IIOCTPOEHHUS

18

[TocTpoenue ceuenunii B mupamue, Kyoe 1mo Tpém ToukaMm Ha
p€6pax. Co3nanre BHIHOCHBIX YEPTEKEN 1 3aMKCh I1aroB
MMOCTPOCHUS

19

[TocTpoenue ceueHuii B mupamue, Kyoe mo TpémM ToukaMm Ha
pebpax. Co3anne BEIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MTOCTPOCHHUS
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20

[Toctpoenue ceuenuii B mupamuje, Kyoe no TpéM TouKaMm Ha
p€6pax. Co3nanne BRIHOCHBIX YEPTEKEH 1 3aMHCh IIaroB
MMOCTPOEHUSA

21

[loBTOpenue muanumerpuu: Teopema o0 MPONOPIUOHAIBHBIX
otpe3kax. [logoOue TpeyroisHUKOB

22

[ToBrOpenne mnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHMSIX Ha BBIHOCHBIX uepTexkax. cropus pa3ButHs
IJIAHUMETPUU U CTEPEOMETPHUH

23

KonrponsHas padora "Akcuomsl crepeomerpun. CeueHus"

24

B3anmHoOe pacnonoxeHue NpsMeIX B IPOCTPAHCTBE.
CkpeumBatoniuecs npsimMele. [Ipu3Haku CKpemyBaromumxcs
npsaMbIX. [lapamiensHblie npsMble B IPOCTPAHCTBE

25

Teopema o CylieCTBOBaHUU U €AMHCTBEHHOCTH MPSMOi
napayieIbHON JAaHHOW MPAMOM, MPOXOASIICH Yepe3 TOUKY
IIPOCTPAHCTBA M HE JIeXKalllel Ha JaHHOU npsAMoi. Jlemma o
[IEPECEUCHUH MTapaJIENbHbBIX MPSIMBIX INIOCKOCTHIO

26

[TapannenbHOCT TpeX NpsAMBIX. Teopema 0 TpEX MapayienbHbIX

IPpsAMBIX. TeopeMa 0 CKPCIIMBAOIIUXCS IMTPAMBIX

27

[TapannensHoe npoexkTupoBaHue. OCHOBHBIE CBOMCTBA

napajuieIbHOTO MPOeKTUpoBaHus. M300paxeHne pa3HbIX GUryp B

MapajyIeIbHON MPOEKIUU

28

I_ICHTpaJ'ILHaH IMPOCKI M. VYronc COHAIIpaBJICHHBIMHX CTOPOHAMM.

VYron Mexay npsMbIMU

29

3aauM Ha JOKA3aTeIbCTBO U UCCIIEI0BAHHE, CBSI3aHHBIE C
PACIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

30

Ilonsarus: mapaJyICIbHOCTDb HpﬂMOfI " IIJIOCKOCTH B ITPOCTPAHCTBCE.

[Ipu3Hak napauiebHOCTH NPSIMOM U MIIOCKOCTH. CBOMCTBA
MapayIeIbHOCTH MPSIMON U TNIOCKOCTH
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FGOMeTpI/I‘ICCKI/Ie 3aJa4d Ha BBIYUCJIICHUC U JOKa3aTCIbCTBO,

31 CBSI3aHHBIE C MAPAJIJICIIBHOCTHIO MPSMBIX U IIIOCKOCTEH B
IIPOCTPAHCTBE

32 ITocTpoeHune ceueHus, NpOXOJALIETO YEPE3 TaHHYIO NIPSMYIO Ha
YyepTexke U MapajuieIbHOTo Ipyroi npsamMoi. Pacuér oTHomeHui

33 [NapannenpHas mpoeKuys, IPUMEHEHUE JJIs1 HIOCTPOEHUS CEUeHUN
KyOa u nmapayutenenumneaa. CBoiicTBa napaiesienunesa u mpu3Mbl

34 [NapannensHble miockoctu. [Ipu3Haku napanienbHOCTH JBYX
IIJIOCKOCTEN
Teopema o mapauieabHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,

35 MIPOXOALIEH yepe3 TOUKy, He MPUHAAIeKAaIlyl0 TaHHON
IUIOCKOCTH U CIEACTBUS U3 HEE
CBoiicTBa nmapasuieIbHbIX MIIOCKOCTEN: O MapaljIeIbHOCTH

36 MPSIMBIX TIEPECEUCHUS MIPU NIEPECEUCHUH IBYX MapalieIbHbIX
IIJIOCKOCTEN TPEThen
CBoiicTBa mapaieNbHBIX JIOCKOCTEH: 00 OTpe3Kax

37 napayieNbHbIX IPSIMbIX, 3aKITIOUEHHBIX MEXKIY MapaieIbHBIMU
IUIOCKOCTSIMU; O MEPECEUCHUH MPSMOIl ¢ IBYMs MTapalieIbHBIMU
IJIOCKOCTSIMU

38 [ToBTOpenwue: Teopema [Tudaropa Ha MI0CKOCTH

39 [loBTOpEHME: TPUTOHOMETPUS IPSMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U MIPSIMOYTOJIBHOTO ITapasuIeICIIUITe /1A

41 Bbruncnenue 1IMH OTpE3KOB B KyOe U MPSMOYTOJIbHOM
napasuiesienumnesie

42 [lepnenaukynsipHOCTh NPSAMOM U TuIOCKOCTH. [Ipu3Hak
MEPIEeHIUKYISIPHOCTH IPSIMOM U IMIIOCKOCTH

43 [TeprieHAMKYASIPHOCTD NPAMON U TIOCKOCTH. [Ipu3Hak

19



NEPIEeHIUKYIIPHOCTU IPSIMOM U IIIOCKOCTH

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM,

44 IIPOXOAAIIECH Yepe3 TOUKY IPOCTPAHCTBA U IEPIIECHIUKYIISIPHON K
IJIOCKOCTH

45 ITnoCcKOCTH U EPIEHINKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX

46 [TnockocTH U NEepHeHINKYISIPHbIE UM IPSIMbIE B MHOTOTpaHHUKAX

47 Ilepnenaukysp u HakinoHHasA. [locTpoeHHe NepreHUKYISIpa U3
TOYKH Ha IPSIMYIO

48 Ilepnienpukynsap u HaknoHHas. [locTpoeHe nepneHANKYIIApa U3
TOUYKH Ha IPSIMYIO

49 Teopema o TpExX meprneHaAnKysapax (nmpsmasi 1 o0OpaTHasi)

50 Teopema o Tpéx nepneHaAuKynspax (mpsimas 1 oOpaTHas)

o1 Yron Mexay CKpEeIUBAOIIUMUCS IPSIMBIMU

59 [Touck nepneHANKYISIPHBIX MPSMBIX C IIOMOIIBIO
NEPIEHIUKYIISPHBIX IIIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE

54 [locTpoenne ceuennit Ky6va, MIPU3MBI, IPABUIIBHOW MUPAMHU/IBI C
MIOMOLUIbIO OPTOrOHAJILHOW MPOEKLIUU

55 IlocTpoeHue ceuenuit Ky6ua, IIPU3MBI, IPABUIILHOU IIUPAMHUJIBI C
ITOMOUIbK0 OPTOrOHAJILHOW IPOEKIIAN

56 CuMMeTpHst B IPOCTPAHCTBE OTHOCHTEIBHO INIOCKOCTH.
[TnockocTH cUMMETPHI B MHOTOI'paHHUKAX

57 [Ipu3Hak neprneHIUKyIIPHOCTH IPIMOU U IJIOCKOCTH KaK
CJIEJICTBUE CHMMETPUH

58 [IpaBriibHBIE MHOTOTPpaHHUKH. Pacy€T pacCTOsIHUI OT TOUYKHU 10
IIJIOCKOCTH

59 IIpaBunbpHbIE MHOTOTPAaHHUKH. Pacd€T pacCcTOSIHUI OT TOYKH 10
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IINIOCKOCTH

CriocoObl OYCTUTH NMEPIEHAUKYISAPBI: CAMMETPHUS, CABUT TOUKU

00 110 MapaAJJIEIIbHON IPSMOK

61 CaBur no HenapaienbHON NPAMON, U3MEHEHHE PACCTOSHUI

62 KontponbHas paboTa "B3anMHOe pacmniofioskeHHEe MPSMBIX |
MJIOCKOCTEH B IpocTpaHCcTBE"
IToBTOpEHME: Yyroa Mexay NpsMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHSI B IPOU3BOJIBHOM TPEYIOJIBHUKE, TEOPEMA
KOCHUHYCOB

64 [ToBTOpEHME: Yroa MEXAYy CKPEIINBAIOIUMHUCA PSIMBIMU B
IIPOCTPAHCTBE

65 I'eoMeTprueckre METObI BBIYUCIEHUS YIJIa MEXY PSIMBIMU B
MHOTOTPaHHUKAX

66 JByrpannsiii yrosn. CBOMCTBO JIMHEWHBIX YIJIOB JIBYTPAHHOIO YIJa

67 IlepnienqukynspHeie m1ockocTy. CBOMCTBAa B3aUMHO
NEPIEHIUKYIISPHBIX INIOCKOCTEN
IIpu3Hak neprneHuKyIIPHOCTH IUNIOCKOCTEM; T€OpeMa O MPSIMOU

68 IIEPECEUCHUS IBYX IUIOCKOCTEN MEPIEHANKYIIAPHBIX TPEThEH
IIJIOCKOCTH

69 [TpsiMoyronbHBIN Napasienenunen; Kyo; n3MepeHusi, CBoicTBa
IIPSIMOYTOJIBHOTO NIapajuleIeuIe1a

20 Teopema o AuaroHanu NpsIMOYTrOJIBHOTO Napajuieenunesa u
CIIEACTBUE U3 HEE

71 CrepeoMeTpuuecKue U NPUKIAAHBIE 3a7a4l, CBSI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH

79 IToBTOpEHME: CKpEMIMBAIOUIMECS NPSMBIE, TaPAJIICIIBHBIE

IIJIOCKOCTH B CTAHAAPTHBIX MHOI'OI'PaHHUKAX
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Hapa napajajaCJIbHbIX IUIOCKOCTEH Ha CKpCHIMBAIOIIUXCS IMTPAMBIX,

73 PacCTOSTHAE MEXK]Ty CKPEIHBAOIIIMMHUCS MPSMBIMH B IIPOCTHIX 1
CUTYaIUSIX

74 PaccTosiHue OT TOYKH 10 MIOCKOCTH, PACCTOSIHUE OT IPSMOM 110 1
MIOCKOCTH

75 Brruncienue pacCTOSHAN MEXTy CKPEIHBAIOIITIMICS PSMBIMH C 1
MOMOIIBIO TIEPIEHINKYIISIPHOH IIIOCKOCTH
TpéxrpaHHbIii yroi, HEpaBEHCTBA I TPEXTPAHHBIX YIIIOB.

76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI 1
TPEXTPAHHOTO yTia

77 DOneMeHTHI chepUIeCcKOil TeOMETPHUH: Te0Ae3MUECKHe IMHUN Ha 1
3emiie

78 KontponbHas paboTa "Yr1ib1 ¥ paccTossHus" 1

79 Cucremaru3zanus 3HaHuK "MHOTOrpaHHUK U €70 3JI€MEHTHI" 1

80 [Mupamupa. Buas! nupamug. [IpaBunbHas nupamuaa 1

81 [Tpusma. [Ipsimast u HakOHHAs pu3MbL. [IpaBuabHas mpu3Ma 1

82 [Tpsmoit mapannenenunes, MpssMOYTrOJIbHBIA IMapajuIesIeuIe I, Kyo 1

83 Brimykiibie MHOrorpannuku. Teopema Ditnepa 1

84 Brimykiibie MHOrorpanHuku. Teopema Oiiepa. [IpaBuibHbIe U 1
MOJTYTIPaBUILHBIE MHOTOTPAHHUKHU

85 KonTponbhas pabora "MHororpaHHUKH" 1

86 [TonsiTre BEeKTOpa Ha TUIOCKOCTH M B TIPOCTPAHCTBE 1

87 CymMa BEeKTOpOB 1

88 Pa3sHOCTH BEKTOPOB 1

89 [TpaBwiio mapauienenuiiea 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
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PasnoxxeHue BekTopa 1o 0azucy Tpéx BEKTOPOB, HE JIeXKAIlUX B

91 . 1
OJTHOM TUTOCKOCTH
92 CkansipHO€ MTPOU3BEICHUE 1
93 Bbrunciienue yria Mex 1y BEKTOpaMH B TPOCTPAHCTBE 1
94 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
95 [IpocTeiimme 3aga4n ¢ BEKTOPAMH 1
96 IIpocreiimne 3aga4u ¢ BEKTOPaMH 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpAMH 1
98 O00011IeHME U cUCTEMATU3aIMs 3HAHUM 1
99 O06o0meHne U cucTeMaTu3alus 3SHaHUK 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBas KoHTpoJIbHAs paboTa 1
102 O00011IeHME ¥ cUCTEMATU3aIMs 3HAHUM 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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11 KVIACC

N KoanuectBo yacoB DiIeKTPOHHBIE
n/-r[ Tema ypoka Beero Kourpoinbubie  IlpakTuyeckue  unudposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
1 [ToBTOopenne Temsl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U B 1
npocTpaHcTae”
2 [ToBTOpenue Temsl "CkalisipHOE IPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpeHue TemMbl "BbrauciaeHnue yria Mexay BEKTOpaMH B 1
npoctpaHcTee”
4 IloBTOpeHue TeMbl 'Y paBHEHNE NPSIMOM, IPOXOASILIEH Yepe3 JBE 1
TOYKH"
5 VYpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax
6 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, YypPaBHEHHE IIJIOCKOCTHU B 1
OTpe3Kax
BekTopHoe npousBeneHue
JIuHeiiHbIe HEpaBEHCTBA, IMHEMHOE TPOrpaMMHUPOBAHUE
9 JIuHeliHbIE HEPABEHCTBA, TMHENHOE IPOrPaMMUPOBAHUE
10 AHanuTUYECKHe METO/IbI pacyéTa yriia MeK1y MpsSMbIMU B 1
MHOT'OTpaHHUKAX
11 AHanmMTUYECKHE METO/IbI pacuéTa yriia MeXy INIOCKOCTSMHU B 1
MHOT'OTpaHHUKaX
12 dopMyiia pacCTOSTHUS OT TOYKHU J0 MIIOCKOCTU B KOOPJIMHATAX
13 Haxosxnenue paccTostHui OT TOYKH JI0 TIJIOCKOCTH B Ky0Oe
14 HaxoxzaeHnre paccTosiHUNA OT TOYKH [0 TUIOCKOCTH B MPABUIIbHOM 1
nipamu/ie
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15

KonTtponbHas paboTa "AHaauTHYEeCKass reoMeTpus"

16 CeueHHs MHOTOTPAaHHUKOB: CTaHIapTHBIC MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/] CJIE/IOB

18 CeueHust MHOTOTPaHHUKOB: CTaHIapTHBIE TNIOCKOCTH,
nepeceueHus MPSMbIX U TUIOCKOCTEH

19 [TapannensHble MpSMbIC U TTIOCKOCTH: MapaJijIeIbHbIC CEUEHUS

20 [MapannensHbie MPsIMbIE U TNIOCKOCTH: PACUET OTHOIICHU N

21 [TapanienbHbie MPsIMbIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIMBAIOIIUMUCS MPSIMBIMU
[leprieHTUKYISPHBIC IPSIMBIC U TUIOCKOCTH: CTAaHAAPTHBIC TTAPhI

22 NEPICHIUKYISPHBIX MIOCKOCTEH U MPSMBIX, CHMMETPUU

Y )

MHOTOTPaHHUKOB

23 [leprieHquKyNApHBIE MPSIMbIE U TNIOCKOCTH: TEOPEMA O TPEX
MIEPIICHIUKYIIIpax

24 [leprieHTUKYISPHBIC MIPSMBIC U TUIOCKOCTH: BEIYHCIICHUS JJIUH B
MHOTOTPaHHUKAX

25 [ToBTOpEHME: MIIOIIAAM MHOTOYTOJIEHUKOB, (DOPMYITBI IS
TJI0IA 1N, COOOPaKEHHSI TIOOOMS

26 [ToBTOpEHME: MIOMIAAN MHOTOYTOJIEHUKOB, (DOPMYIIBI JIJIs
IoIaiel, CooopaKeHust Moao0us

97 [ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB, (hOPMYIIBI JIs
TJI0IA 11, COOOPaKEHHSI TIOOOMS

28 [Inomany ce4eHu MHOTOI'PaHHUKOB: TUIOIIAIU TIOBEPXHOCTEH,
pa3pe3aHusi Ha YacTH, COOOpaKeHUs TI0100us

29 [Tnomaan ceyeHnii MHOTOrpaHHUKOB: TIIOIIAM TOBEPXHOCTEH,
paspe3aHusi Ha 4acTH, COOOpakeHus o 100us

30 Konrpomnsnas padora "[loBropeHure: MHOTOTpaHHUKH, CEUCHHUS
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MHOTOT'PaHHUKOB"

31 O06BEM Tenma. O0BeEM PSIMOYTOJILHOTO TIapauieenumeaa

32 3anaun 00 yABOEHHHM Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIIUU
yria

33 CrepeomeTpuuecKkue 3aauu, CBsI3aHHbIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO TIapajuiesienunesia

34 [TpuknanHbie 3a1auu, CBI3aHHBIE C BBIYUCICHUEM 00bEMa
IIPSIMOYTOJIBHOTO NIapajuleenuIeia

35 OO0BEM TIPSIMON TPU3MBI

36 CrepeoMeTpHuueckue 3aJjaui, CBA3aHHbBIE C BHIYMCIEHUEM
00BEMOB PSAMOIA TPU3MBI

37 [TpuknanHele 3aauu, CBI3aHHbBIE C 00BEMOM IPSIMOM MPU3MBI

38 Beruuciienne 06bEMOB Tell ¢ MOMOLIBIO ONPEAEIEHHOTO
uHTerpana. O0bEM HaKIIOHHON MPU3MBbI

39 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO OMPEIeIEHHOTO
uHTerpaia. O6bEM nupamMuIsl

40 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMUJL C
OOLINM YTJIOM

41 ®opmyna 06bEéMa mupamuasl. OTHOLIEHHE 00BEMOB ITUPAMH/T C
00IIKM YTiIoM

42 CrepeomeTpuuecKue 3aauu, CBSI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM NPU3MBI

43 CrepeomeTpuueckue 3a1auu, CBsA3aHHbIE ¢ 00bEMaMU TUPAMUIbI

44 [Mpuxnanueie 3anaun o Teme "OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuxnanueie 3anaun no teme "OOBEMBI TEN", CBSI3aHHBIE C

00BEMOM MTUPaMHUJIBI
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46

HpI/IMeHCHI/Ie 00BEMOB. Brrunciaenue pacCToAHUsA 10 IINIOCKOCTHU

47 Konrpomnsnas padora "O6bEM MHOTOTpaHHUKA"

48 [{unuHApUYecKas HOBEPXHOCTh, 00pa3yrole HMIHNHAPUIECKON
MIOBEPXHOCTHU

49 Hununaap. [psmoit kpyrosoid muuHAp. [1nomans noBepXxHOCTH
LHWIMHIpA

50 Konnueckas noBepXHOCTh, 00pa3yroninue KOHNYeCKOn
nosepxHoctu. Konyc

51 Ceuenne KOHyca MJIOCKOCTHIO, TAPAJIIEIBHON MIIOCKOCTH
OCHOBaHUs

52 VYceuénnslit konyc. M300paxkeHne KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH M ITOJTHOM MTOBEPXHOCTH
KOHYyca

54 ITnomanp 60KOBOM MOBEPXHOCTH U IOJIHOM IOBEPXHOCTH
KOHyca

55 CrepeoMeTpuueckue 3ajaui Ha J0Ka3aTeIbCTBO U BbIUKCIICHHE,
MIOCTPOCHHUEM CEUECHUI IMINHIPA, KOHYCa

56 CrepeoMeTpHuueckue 3ajaui Ha J0Ka3aTeIbCTBO U BHIYHUCIICHUE,
IIOCTPOCHUEM CEYEHUI LIWINHJPA, KOHYCa

S7 [Ipuxnanueie 3a1a4u, CBsI3aHHBIE C IIMIIMHIPOM

58 [Ipuxnanueie 3a1a4m, CBSI3aHHbIE C LIMJIUHAPOM

59 Cdepa u map

60 ITepeceuenue chepsl 1 mapa ¢ miockocTelo. Kacanue mapa u
cdepsl IOCKOCThIO. B n n3obpaxenue mapa

61 [lepeceuenue cdepsl 1 mapa ¢ miockocTbo. Kacanue mapa u

cdepsl TNIOCKOCThI0. B 1 n300paxenue mapa
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62

VYpasuenue chepsol. [Lnomans cepsl u e€ yacrei

63 Cummerpus cheps u mapa
CrepeoMeTpruecKue 3aja4i Ha JOKA3aTeIbCTBO U BBIUKCIICHHE,
64 CBSI3aHHBIE CO cpepoii U MapOM, TOCTPOCHUEM UX CEUCHHUN 1
IUIOCKOCTBIO
CrepeoMeTpHUeCKHE 33]]a9H Ha JIOKA3aTeIBLCTBO U BEIUUCIICHHE,
65 CBSI3aHHBIE CO Cepoi U MapoM, TOCTPOSHUEM HX CEUCHUN 1
IJIOCKOCTBIO
66 [TpuknagHbie 3a1a4m, CBSI3aHHBIE CO cepoil U mapom 1
67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BEIYHUCIICHUS B 1
OKPY>XKHOCTH, CTaHJAAPTHBIC TTOT00HSI
68 Pa3znuynple KOMOMHALIMY TeJ BPaIlleHUs 1 MHOTOTPAHHHUKOB 1
69 3agaum o Teme "Tena u MOBEPXHOCTH BpamieHus" 1
70 3agauu 1o TeMe ""Tena u MOBEepXHOCTH BpaleHus " 1
71 Konrponbnas padora "Tena u moBepXHOCTH BpauieHus" 1
72 O6béM umuHapa. Teopema 00 00bEME MPSIMOTO LUITHHIIPA 1
73 Breruucnenue o0EMOB T C TOMOIIBIO OMPEIETEHHOTO 1
uHTerpana. O6bEM KoHyca
74 [Tnomany 6OKOBOI U MOJIHOM MMOBEPXHOCTH KOHYCA 1
75 CrepeomeTpuydecKue 3a1a4M, CBI3aHHBIC C BEIYUCICHUEM 1
00BEMOB IMITMHPA, KOHYCA
76 [Tpuknanueie 3agaun o Teme "OOBEMBI U TUIOIIATN 1
noBepxHocren ten"
O06béM 1mapa u mapoBoro cekropa. Teopema 06 00bEMeE mIapa.
77 [Tnomans cheprl. CTepeoMeTpudecKue 3a/1auu, CBI3aHHBIC C 1

BBIYHCIICHHEM 00BEMOB I1apa, MIAPOBOr0 CETMEHTA U IIIApOBOTO
CeKTopa
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[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI TeN'", CBA3aHHBIC C

78 00BEMOM M1apa u 1o b0 chepbl. COOTHOIIEHUS MEXKTY
TUIOMIA/ISIMH TTOBEPXHOCTEH U 00hEMAMHU MTOTOOHBIX TEI
[Tomo6ubIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa pu

79 nonobun. CtepeoMeTpruecKre 3aJa4uu, CBI3aHHbIE C
BBIYHCIICHHEM O0BEMOB TEJ | IUIOIIAIeH TOBEPXHOCTEN

80 KonTponbras padota "[lnomaam moBepXHOCTH U 00bEMBI
KpyIJIbIX Ten"

81 JBuxenust npoctpaHcTBa. OtoOpaxkenus. J[BrkeHus u
paBeHCTBO (puryp. OO1IHE CBOMCTBA JBMIKESHUN

82 Buapl nBrkeHunid: mapaiesbHbIN NEPEHOC, IEHTPaIbHAS
CUMMETPHUS, 3epKaTbHAsI CHMMETPHSI, [IOBOPOT BOKPYT MPSMOI

83 [IpeoOpazoBanus noxoous. [Ipsmas u chepa Diinepa

84 ['eomeTpuueckue 3aa4n Ha MPUMEHEHUE JIBUKEHUS

85 KonTponbhas padora "BekTops! B mpocTpancTse”
O6o06maromee noproperue 11 moHsATHI 1 METOJOB Kypca

86 reometrpun 10—11 kitaccoB, cucremMaTu3amus 3HaHUM:
"[TapannenbHOCTh NPSMBIX U IUNIOCKOCTEN B MpOCTpaHCTBE"
O6o0matomiee nmoropenue 11 noHATHIT U METOAOB Kypca

87 reoMmerpun 10—11 knaccos, cuctemarusanys 3HaHUN: "BekTopbl
B IIpOCTpaHcTBE"

Ob6o0matomee moBropeHue 11 MoHATHII 1 METOZOB Kypca

88 reomerpun 10—11 kmaccoB, cuctemarnsanus 3HaHUN: ""BekToOphI

B IIpocTpaHcTBe"”
O6o6uraromee noproperue 11 moHATHI 1 METOJOB Kypca
89 reomeTpun 10—11 kmaccoB, cucremaru3aius 3HaHui: "O0beM

MHOTOrpaHHUKa"
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90

Oo6o6matomee moBropenue 11 MoHATHIA 1 METOZOB Kypca
reomeTpun 10—11 xmaccoB, cucremarusaius 3Hanuil: "O0beM
MHOrOrpaHHuka"

91

O6o06marommee noproperue 11 moHsTH 1 METOJOB Kypca
reomeTpun 10—11 knaccoB, cucremaru3anus 3Hanuil: "[nomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TN

92

O6o0matomiee nmopropenue 11 moHATHII 1 METOAOB Kypca
reomerpun 10—11 xnaccos, cuctemaruzanus 3HaHui: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX TEN"

93

Hrorosast koHTpoIbHAs paboTa

94

Htorosas koHTpoJsibHAs paboTa

95

[ToBTOpeHmEe, 00001IEHNE U CHCTEMAaTU3allusl 3HAHUN

96

Hctopus pa3Butus cTepeoMeTprn Kak HayKu U €€ poJib B
Pa3BUTHHM COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

97

HcTtopust pa3BuTHsI CTEPEOMETPUN KaK HAYKU U €€ pOib B
Pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

98

Hctopus pa3Buths CTepeoOMETpUN KaK HAyKu U €€ poJib B
Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Hcrtopus pa3ButHs cTepeoMeTprun Kak HayKu U €€ poJib B
Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

100

Hcropus pa3BuTUs CTEPEOMETPUM KaK HAYKU U €€ pOilb B
Pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U1

101

Hcropus pa3BuTHs CTEPEOMETPUM KaK HAyKU U €€ poib B
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Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BuTUs CTEPEOMETPUM KaK HAyKU U €€ poib B

102 Pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET

https://resh.edu.ru

https://yaklass.ru

https://uchi.ru

32



JIucT BHECEHUSI U3BMEHEHHH U JIONOJIHEHUH B pab0Uyyr0 IPOrpaMMy

Jata
BHECEHUA
U3MEHEHUH

ConeprxaHue

PexBuU3UTHI JOKyMEHTa
(mara, Ne mpukasa)

IHoamuce nmuia
BHECIIIETO 3aIlUCh
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