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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OMHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
¢u3znueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpOpMaTuKa»  uyepe3  OoOecleYeHUE  BO3MOXKHOCTU  NPUOOpPETEHHs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaXx M HMX OCHOBHBIMH CBONCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MUpPE MHOTOTPAHHUKH M Tejla BpalleHUs, KOHCTPYHPOBaTh T'€OMETPHUECKHE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellieHusl, YMEHHUsSI MX MPUMEHSITh, MPOBOJIUTH JOKAa3aTEJIbHBIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCMOMATUKH B MPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanrue (PyHKIIMOHATILHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, MCCIEAOBAHMS ITOCTPOCHHBIX MOJEIIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAMHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
(bopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHAMM M HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHAMBUIYAJIbHBIX ~00pa30BaTENbHBIX MpOrpaMM, oOecneuuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoeccHoHaTFHBIM 00pa30BaHUEM.

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



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajulejibHble W CKpeluMBaromuecs npsMble. [Ipu3Haku CkpemmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1uiockocTd. [lapanienbHoe M LIEHTpabHOE MPOEKTHUPOBAHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOH
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: MPU3HAK  MEPHECHAUKYJSIPHOCTH — JABYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TAPAUIEIENNANET W  €ro0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBolicTBa péOGep M OOKOBBIX TI'paHel
[PaBUIBHOW nMpaMuzbl. [IpaBuibHBIE MHOIOTPAHHUKU: NpPaBUJIbHAs NpPU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JTOAECKA3IP U UKOCADIP.

Beruncienre dJ1€MEHTOB MHOTOTPAHHUKOB: péEOpa, IWaroHald, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcao. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyrwmue TmoBepxHOCcTel. Tema BpamieHus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, ONMHMCAaHHas oOkojio mwinHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOHaAb chepbl U €€ YacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAlICHUA: CEYEHUs LUJIMHIpa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cucreMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Paznoxkenue Bektopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ MPHU PEHICHUH TI'€OMETPUUYECKHUX
3ajay.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKCHUN: TapaulelbHBIA IEepPEeHoC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaOIIEerocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3AHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/]a4, PEHICHUH, pacCy IACHUIN, BOCIPUUMUYHUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTM4eCcKoMy  OOpa3oBaHHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COIMATBLHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEe CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHSL LMBUJIM3AIMHU, OBJIAJCHUE S3bIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIAITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTEIHHO J0KA3aTEILCTBA MATEMAaTHUYCCKUX YTBEPIKICHUH
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee MOAXOASAIHK ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, ITPOLIECCAMU;

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

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WH(OpPMAIUIO Pa3IUYHBIX BUAOB U
dbopm npeacTaBiIeHuUS,

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

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTHUPOBATh MOJIYYCHHBIN PE3YJIbTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh PAa3jIMYUe€ W CXOJICTBO TO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIUOHAJIbLHBIA HHTEJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TP PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIbTaTOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTaHHU3AIlMI0 COBMECTHOW PabOThI, pacmpeneiisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBI |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHUSMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

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

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (MpU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

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

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajiesibHOe, LEHTPAJILHOE u OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TMPEJCTAaBICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOJieMbl, MOJACIUPOBATh PEATbHBIC CHUTYallMM Ha SI3bIKE TEOMETPUH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e HMEThb MPEJCTABICHUS OO0 OCHOBHBIX JTallax pPa3BUTHUS T'COMETPUH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

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

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

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAHHWUKOB WM TEJ BpaIleHUS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHII CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlui Ha/l BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHust mo00us;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONIb30BaTh METOJABI TOCTPOCHHUS CEUEHWI: METOH CIIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3aJIaHbI B IBHOW U HESIBHOU (hopMme;

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

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHUSA  HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPHUH, UCCIEIOBaTh MOCTPOCHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTUM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypcsbl
https://| .edu. tal
1 BBeneHue B cTepeoMeTpuio 23 1 4 bs://lesson.edu.ru/catalog
5 B3anmHoe pacnonokeHue npsiMbIx B 6 1 1 https://lesson.edu.ru/catalog
IIPOCTPAHCTBE
3 [TapanneasHOCTh NPSIMBIX U TIOCKOCTEN B 8 0 3 https://lesson.edu.ru/catalog
IIPOCTPAHCTBE
4 [lepneHuKyISIPHOCTD MPSAMBIX U o5 0 4 https://lesson.edu.ru/catalog
IIJIOCKOCTEMN B IPOCTPAHCTBE
https://I .edu. tal
3) VYribl U paccTosTHUS 16 1 2 ] cosenndu L fcatolog
https://| .edu. tal
6 MHororpaHHuKH 7 1 1 afden s S
https://| .edu. tal
7 Bekrtops! B mpocTpaHcTBe 12 0 3 Ll cesonndu . fcatolo
8 [ToBTOpEeHMEe, 00001IEHNE U cCUCTEMATH3ALUS 5 5 0 https://lesson.edu.ru/catalog
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 18



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
https://I .edu. tal
1 AHanuTH4eckasi reOMeTpus 15 1 pei//lesson.edu.rufcatalog
5 [ToBTOpEeHME, 0000IIEHNE U 15 1 https://lesson.edu.ru/catalog
CHCTEMAaTH3aINsI 3HAaHUH
https://I .edu. tal
3 O6bEéM MHOTOTpaHHHUKA 17 1 e
https://I .edu. tal
4 Tena spamenus 24 1 ps://lesson.edu.ru/catalog
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 https://lesson.edu.ru/catalog
KPYTJBIX TEJ
6 I — 5 1 https://lesson.edu.ru/catalog
7 [ToBTOpEeHue, 06001IeHNE 1 17 5 https://lesson.edu.ru/catalog
CHCTEMATH3alHs 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe

padoTshI

IIpakTH4eckue

padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHbIE NpaBUIIa U300paXKEHUS
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHATHS cTEpeOMETpHUH: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka

https://lesson.edu.ru/catalog

[TonsaTus: nepecekaronuecs
IUIOCKOCTH, NTEPECEeKAIONINecs
npsiMasi ¥ TJI0CKOCTb;
HOJYTIPOCTPAHCTBO

[TonsaTus: nepecekaronuecs
IUIOCKOCTH, NIE€PECEKAIOLINECS
npsiMasi ¥ TJI0CKOCTb;
HOJYTIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHHne
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOIINX 0OBEKTOB



https://lesson.edu.ru/catalog

MHororpaHHUKH, H300paKeHHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX 1
(buryp, HECYIIECTBYIOIMHUX 0OBEKTOB

https://lesson.edu.ru/catalog

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CrocoOsl

3aJlaHus IPSIMBIX U TUIOCKOCTEH B 1
npoctpanctBe. O603HauEHUS

MPSIMBIX | IJIOCKOCTEH

N300pakeHue ceueHuil mupaMupl,

Ky0a ¥ MPU3MbI, KOTOPBIC TIPOXOJISAT

yepe3 ux péopa. M3obpaxenue

MEPECeUCHUS MOTYUCHHBIX 1
iockocteil. PackpammBanue

MMOCTPOCHHBIX CEYCHUN Pa3HBIMU

IBETaMH

N300pakeHue ceueHuil mupaMupl,

Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJAT

yepe3 ux péopa. M3obpaxenue

IepeCceYeHMs OITYIEHHBIX 1
II0cKoCTel. PackpammBanue

MTOCTPOSHHBIX CEUCHUH Pa3HBIMU

[[BETAMHU

https://lesson.edu.ru/catalog

12

N300paxenne ceyeHnil mupamMuibl,
Ky0a 1 pU3Mbl, KOTOpPbIE TPOXOIAT 1
yepe3 ux péopa. M3obpaxenue

https://lesson.edu.ru/catalog
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MepecevyeHus MOITy4YeHHBIX
IJI0CKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMU

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a U IPU3MbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHus MoJy4YeHHBIX
IJI0cKocTeil. PackpammmBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[BETaMH

Mertoa cnesoB s TOCTPOSHUS
CEeUeHUU

https://lesson.edu.ru/catalog

15

Mertop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

18

19

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

ITocTpoenue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3anne BRIHOCHBIX YEPTEeXKEH U
3aITUCh IAroB MOCTPOCHUS

ITocTpoenue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS

ITocTpoeHue ceuenuii B nupamuae,
KyOe 1o TpéM ToukaM Ha pebpax.

https://lesson.edu.ru/catalog
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Co3zaHue BBIHOCHBIX YepTekel U
3amyCh IIAaroB IMOCTPOCHUS

20

[ToctpoeHue ceueHuii B nupamue,
KyOe 1o Tpém Toukam Ha pEbpax.
CozaHue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IIAroB MOCTPOSHUS

https://lesson.edu.ru/catalog

21

22

23

IToBTOpEHUE MIIAHUMETPUH:
TeopeMa 0 IpONOPLMOHATIBHBIX 1
orpeskax. [lonoOue TpeyronbHUKOB

[ToBTOpEHME MIIAHUMETPUU:

Teopema Menenas. PacueTs! B

CEYECHMSIX Ha BBIHOCHBIX YEPTEKAX. 1
Hcropus pa3BUTHS ITITAHUMETPUHA U
CTEPEOMETPUHU

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenuns"

24

25

B3anMHOe pacnionokeHue npsMsIx B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapannenpHble IpsMBbIE B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAHUH U
€AVMHCTBEHHOCTH IPSIMOU

NapajulIeIbHON JaHHOU IIPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY 1
IIPOCTPAHCTBA U HE JIeKAIlEeH Ha

JTaHHOU npsimoil. Jlemma o

IIEPECEUECHUH NapaJIeIIbHBIX

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog
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MMPAMBIX ITIJTOCKOCTBIO

26

27

28

29

30

31

32

[TapaniensHOCTh TpeX MPSIMbIX.
Teopema 0 TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[MapannensHoe TPOSKTHPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlICIIBHOTO
npoektupoBanus. 3o0paxkenue
pa3HbIX (GUTYpP B MapaJICITbHON
MIPOEKITUH

3amaun Ha JOKa3aTeNbCTBO U
UCCIIeIOBAaHKE, CBSI3aHHBIC C
pacIoyio’KeHNEM PSIMBIX B
MIPOCTPAHCTBE

[TonsaTHA: MapaIeNnbHOCTh IPAMON
U IUIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napayuieaIbHOCTH IPSIMON U
mockoctu. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH.
VYroa Mexay npsMbIMU

I'eomeTprueckue 3agaun Ha
BBIYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C APAJIJIEIIBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

HOCTpOCHI/IC CCUCHU, MPOXOAAIICTO

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog
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yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO APYTOM MpsIMOH.
Pacuér otHOIIEHNI

33

[TapamnensHas npoexkuus,
MPUMEHEHHE JJIs1 TOCTPOCHUS
ceueHMii Ky0a U mapajuiesenumesa.
CaoiicTBa napajuienenuneaa u
IIPU3MBI

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haku napamiebHOCTH ABYX
IJIOCKOCTEM

35

Teopema 0 napasnienbHOCTU U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON
IUIOCKOCTH U CIIEJICTBUS U3 HEE

https://lesson.edu.ru/catalog

36

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 0 mapauieIbHOCTH
MPSIMBIX TIEPECEeYCHUS TTPH
MepeceyeH  JIByX MapajiebHbIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuiebHbIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
napajuieNbHBIMU MJIOCKOCTSIMU; O
[IEPECEYEHHUH NPSAMOI C ABYMS
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

https://lesson.edu.ru/catalog

38

[ToBTopenue: reopema [ludaropa Ha
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IIIIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napasuiesienuneaa

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

41

Brruncnenue UTMH OTPE3KOB B KyOe
U MIPSIMOYTOJILHOM TapalieeIuIe e

42

43

44

45

[TeprieHAMKYASIPHOCTH NPAMOUN U
mockocty. [Ipru3nak
MEePIEHIUKYISIPHOCTH TIPSIMOU U
IJIOCKOCTH

[lepneHuKyISIPHOCTD NPSMOU U
mockocty. [Ipu3zHak
MEPIEeHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

TeopeMa o CylecTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOW,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTH

IInockoctu u MNEPNCHAUKYIIIAPHBIC
UM IPSAMBIC B MHOTOTpAHHHUKAX

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

46

[ImockocTH U NepreH UKy PHBIE
UM IIpsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepnieHiuKynsIp M HAKIOHHAS.
[TocTpoenune nepneHuKyIIspa us3
TOYKH Ha MPSIMYIO

[leprieHAUKYNIAp U HAKIOHHAS.

https://lesson.edu.ru/catalog
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ITocTpoeHue nepneHauKyIspa us
TOUYKHU Ha MPSIMYIO

49

50

TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)
Teopema o TpEx meprneHANKYIsIpax
(npsimast u oOpaTHas)

https://lesson.edu.ru/catalog

o1

Yron Mexay CKpeuuBaromUMHUCS
MPSIMBIMU

52

53

[Tonck nepreHIMKyIspHBIX TPSIMBIX
C IOMOIIBIO HEPIEHAUKYIISIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

https://lesson.edu.ru/catalog

54

55

56

ITocTpoenue ceuenuit kyba, Ipu3Msl,
MIPaBUJILHON TMPAMUJIBI C IIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoeHue ceuenuit kyoa, IpU3Msl,
MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
IInockoctu cummeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3Hak nepneHaAuKyJIApHOCTH
MPAMON U TJIOCKOCTH KakK CIIEJICTBUE
CUMMETPUU

https://lesson.edu.ru/catalog

58

[IpaBusEHBIE MHOTOTPAHHHKH.
Pacuér paccTostHuii OT TOUKH 10
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IIIIOCKOCTH

59

60

61

[IpaBusIbHBIE MHOTOTPAHHUKHY.
Pacuér paccTosgHMi OT TOYKHU 10
IUIOCKOCTH

Crioco0sl OMyCTUTH
MEPIEHIUKYIISIPbl: CHMMETPUS,
CABUT TOYKH I10 TapAJLJICIbHOU
IpsAMON

CrBur 1o HenapajIeIbHOU NMPSAMOH,
M3MEHEHUE PACCTOSHUN

https://lesson.edu.ru/catalog

62

KonTponbhas padora "B3aumnoe
pacrosoKeHue NpsMbIX U
IJIOCKOCTEH B IpoCTpaHCTBE"

63

[ToBTOpEHME: YrOa MEXAY IPSIMBIMU
Ha TUIOCKOCTU, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

65

66

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTprueckue MeToabI
BBIYHCIICHUS YIJIa MEXY NPSMBIMH
B MHOTOTpaHHUKAaX

JiByrpanssIil yroia. CBOMCTBO
JUHENHBIX YIJIOB IBYTPAHHOIO yria

https://lesson.edu.ru/catalog

67

[TeprieHIUKYIISIPHBIC TIIOCKOCTH.
CBoiicTBa B3aMHO
MEPIICHIUKYIIIPHBIX TUIOCKOCTEH
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68

69

[Ipu3Hak nepneHANKYISPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTel
MEPIEeHIUKYIIAPHBIX TPEThei
IJI0CKOCTH

[IpssMOyTONBHBIN MTapauIeICIUIIE;

KyO; U3MEpEeHus, CBOICTBa
MPSIMOYTOJIBHOTO Napasuieienuneia

https://lesson.edu.ru/catalog

70

Teopema o nuaroHaiu
MPSAMOYTOJIBHOTO MapajuieenuIena
U CJICACTBHUEC U3 HEE

71

72

73

74

75

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
IIJIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUMBAOIIHUECCA
IPAMBIC, IMApAJUICIIBbHBIC IIJIOCKOCTH
B CTAaHAAPTHBIX MHOTI'OI'PAaHHUKAX

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHINBAIOUIUXCA MTPAMBIX,
PacCTOAHNUEC MCIKIY
CKpCHIMBAIOIIUMHUCH TPAMBIMU B
IMPOCTBIX CUTYyalIUIX

PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

Beruncnenue pacctosHuA MEXIY

CKPEIMBAIOINMUCS IPSIMBIMU C
ITOMOLIBIO NEPIEHIUKYIIPHON

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog
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IIIIOCKOCTH

76

77

78

TpéxrpanHblil yroJ, HEpaBEeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa
DneMeHThI CheprUIeCKOM

TCOMETPHH: T€OIC3NYCCKUE JIMHUN
Ha 3eMiie

KonTponbnas pabota "Yrisl u
paccrosaHus"

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

79

Cucremaru3zanus 3SHaHUH
"MHOrorpaHHUK U €ro 3JeMEHTHI"

80

81

ITupamuga. Buasl nupamu.
[IpaBunbpHas nupamuia

IIpusma. [Ipsimas u HakJIOHHAA
npusMmsl. [IpaBuibHas npuzma

82

[IpssMoit napaienenunen,
MIPSIMOYTOJIBHBIN MTapajuIeIenuIe],
KyO

https://lesson.edu.ru/catalog

83

84

85

BelTykiible MHOTOTpaHHHKH.
Teopema Ditnepa

Brinykiible MHOTOIpaHHUKH.
Teopema Oitniepa. [IpaBunbHbIE U
MIOJIYTIPABUIIbHBIE MHOTOTPaHHUKHU

KonTponbhas padbota
"MHororpaHHuku"

86

[TonsiTre BekTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

https://lesson.edu.ru/catalog
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87 CymMa BEeKTOpOB 0 0

88 Pa3nocTh BekTOpOB 0 1

89 IIpasiio napamienenmmesa 1 0 0 https://lesson.edu.ru/catalog

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 0 0

01 f;:,zigi::;;ff;ii;;ﬁ;iﬂsy 1 0 0 https://lesson.edu.ru/catalog
OJTHOM TNTIOCKOCTH

92 CkansipHoe pou3BeICHUE 1 0 1

93 Beruucnenue yrina Mexuy 1 0 0 https://lesson.edu.ru/catalog
BEKTOPaMH B ITPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 0 0

95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 0 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 0 0

97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 0 0

98 O606HV1€HI/I€ Y CUCTeMaTu3aIus 1 0 0 https://lesson.edu.ru/catalog
3HAHUU

99 O606HV16HI/Ie U CUCTEMAaTH3aIHs 1 0 0 https://lesson.edu.ru/catalog
3HAHUU

100 HToroBasi KOHTpOJIbHASA paboTa 0

101 HToroBast KOHTpOJIBbHAS paboTa 0

102 O606HvleHI/Ie U CUCTeMaTU3aIus 1 0 0
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 102 5 16

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka Kontpoabubie IlpakTuueckue
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoThI padoThI
pecypcbl

[ToBTOpenue Tembl "KooparuHaTel
1 BEKTOpPA Ha IUVIOCKOCTH U B 1

npoctpaHcTae”
5 [ToBTOpenue Temsl "CkansgspHoe 1

MPOU3BEJCHNE BEKTOPOB"

[ToBTOpenue tems! "Boruncnenue
3 yIi1a MeXy BEKTOpaMH B 1

npoctpaHcTae”

[ToBTOpenue Temsl "YpaBHeHUE

13 Up https://lesson.edu.ru/catalog

4 PSIMOH, MPOXO/IAIIEH Yepes3 JIBe 1

TOYKH"
5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1

YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1

YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
7 BexTopHoe nmpousBeneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1 https://lesson.edu.ru/catalog

IporpaMMHUpOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1

MpOrpaMMHUPOBaHUE
10 AHaMTUYECKHE METO/IbI pacuéTa 1 https://lesson.edu.ru/catalog

yrila MeXAy MpsSIMBIMU B
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MHOTI'OIrpaHHHUKax

AHanuTHyecKue MCETOAbI pacqéTa

https://lesson.edu.ru/catalog

11 yIila MeXAy INIOCKOCTSIMH B

MHOTOIPaHHHUKAX
12 ®opmysa pacCTOSHUS OT TOUKH J10

IUIOCKOCTH B KOOPJAMHATaX
13 HaxoxaeHnne paccTostHul OT TOUKH

10 TIJIOCKOCTH B KyOe

Haxoxnenue paccrostHui 0:1: TOYKHU https://lesson.edu.ru/catalog
14 JI0 TIJIOCKOCTH B IIPaBUJILHOM

nupamMuIe
15 KonTponbnas pabota

"AHanuTuyeckas reomeTpus"”
16 CeueHust MHOTOTPAHHUKOB:

CTaHJapTHbIE MHOTOTPAHHUKHU
17 CeueHust MHOTOTPAHHUKOB: METO/T

CIIEJIOB

CeueHust MHOTOTPAHHUKOB:

https://lesson.edu.ru/catalog

18 CTaHJAapTHbIE MIJIOCKOCTH,

MepEeCeUCHUS PSIMBIX U TUIOCKOCTEH
19 [TapannenbHble npsMble U

MJIOCKOCTH: MapajuiesIbHbIe CEUEHUS
20 [TapamiensHbIe IPsIMBIE U https://lesson.edu.ru/catalog

IJIOCKOCTH: Pac4y€T OTHOLICHHI

[TapannensHbie TpsiMbIE U

https://lesson.edu.ru/catalog

21 IUIOCKOCTH: YIJIbI MEXKAY

CKPEITUBAIOIIMMHUCS TIPSIMBIMH
22 [lepnenauKynsipHbIE NPsIMBIE U
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IUIOCKOCTH: CTaHJApTHBIE Mapbl
MEePIEeHIUKYISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23

[lepneniuKynsipHbIE IPSIMBIE U
IJIOCKOCTH: TEOpPEMA O TPEX
NEPIICHIUKYJIIIpax

https://lesson.edu.ru/catalog

24

25

26

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI TO100UsT
[ToBTOpEHUE: MIOIIA U

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJI0MAJIeH, COOOpaKEHUS 1O 100U

https://lesson.edu.ru/catalog

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIs
riomiaiel, cooopakxeHus moaoous

28

IInomanu ceuenuit
MHOTOTPaHHHUKOB: TUTOIIIAT!
MMOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Moa00us

https://lesson.edu.ru/catalog

29

IInomanu ceuenuit
MHOTOTPaHHHUKOB: TUTOIIIA T
MMOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 01001t

30

KonTtponshas padora "[loBTopenue:
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MHOTOIPAHHUKHU, CEYCHUS
MHOTOTPaHHUKOB"

31

32

O0BéMm Tema. O0beM
PSIMOYTOJIBHOTO Mapasuiesienuneia

3amaun 00 yaBOCHHH Kyda, O
KBaJipaType Kyba; O TPUCEKIIMH yTrjia

https://lesson.edu.ru/catalog

33

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
NPSIMOYTOJIBHOTO TMapajuiesienuneia

34

[IpuknanHbie 3a1a4u, CBSI3aHHBIC C
BBIUHMCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO TIapajlIeyICITHITe 1A

https://lesson.edu.ru/catalog

35

36

O0BEM IIPSIMON MPU3MBI
CrepeomeTpuyieckue 3a1a4u,
CBsI3aHHBIE C BBIYHUCIEHUEM
00BEMOB MPSIMOM TTPU3MBI

37

38

39

40

[puxiagaeie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI

Brrunciierne 006EMOB TEI C
TTOMOIIIBIO ONIPENEIEHHOTO
uHTerpaa. O6bEM HaKJIOHHOM
TIPU3MBI

Brrunciierne 006EMOB TEI C
MTOMOILBIO ONPEAEIEHHOTO
uHTerpana. O0bEM MTUpaMuIbI
dopmyna 00bEMa MUPaMHIBL.
OTtHotieHNEe 00BEMOB TUPAMU]T C
OOIIUM YTIIOM

https://lesson.edu.ru/catalog
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41

®opmyna 00bEMa MUPaAMHIBL.
OTtHo1IeHNEe 00BEMOB MTUPAMUJL C
00IIUM yTIIOM

42

CrepeomeTpuyieckue 3aj1auu,
CBA3aHHBIE ¢ 00BbEMaMU HAKIIOHHON
MIPU3MBI

https://lesson.edu.ru/catalog

43

44

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C 00bEMaMU TTUPAMHU/TBI

HpI/IKJ'IaI[HBIe 3aJa4diu I10 TEMC

"OOBEMBI TEN", CBSI3aHHBIE C
00bEMOM HAKJIOHHOHN TIPH3MBbI

45

[IpukitagHble 3ana4m 10 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM TTHPaAMUIBI

https://lesson.edu.ru/catalog

46

[Ipumenenne 06bEMOB.
Beraucnenue pacctostHus 10
IUIOCKOCTH

47

48

Konrtponbnas padora "O6béM
MHOTOTpaHHHKaA"

HunuHapuueckas HOBEPXHOCTb,
o0pa3yromue UIHHIPUYECKON
MOBEPXHOCTHU

https://lesson.edu.ru/catalog

49

umuaap. [pamoit kpyrosou
uuueAp. Inomans noBepxHoCcTH
LWIMHIpa

50

KoHnueckas moBepXHOCTS,
00pa3yromne KOHNIEeCKOM
noBepxHocTu. Konyc

https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

51

CeuecHue KOHYCa IINIOCKOCTBIO,
napanneanoﬁ IINIOCKOCTHU
OCHOBAHMHA

52

53

54

Yceuénnslii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomaas 6OKOBOM MOBEPXHOCTH U
MIOJTHOM TTOBEPXHOCTH KOHYyCa

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

55

CrepeomeTpruecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
MIOCTPOEHUEM CEUEHUH LWIIUH]IPA,
KOHYca

https://lesson.edu.ru/catalog

56

CrepeomeTpruecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
MIOCTPOEHUEM CEUEHUH LWIIUH]IPA,
KOHyca

https://lesson.edu.ru/catalog

57

58

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

59

60

61

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
chepsl IockocThi0. Bua n
n300paxeHue mapa

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u

https://lesson.edu.ru/catalog
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cdepsl TNIOCKOCThIO. By u
n300pakeHHE 1mapa

62

63

64

65

66

67

Ypasaenue chepsl. [Lnomans
cdepsl U e€ yacten

Cummerpus chepsl 1 mapa

CrepeomeTpruecKkue 3aJauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aJauu Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

[puknagHbie 3312491, CBI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha
IUTOCKOCTH, BEIYUCIICHUS B
OKPYXHOCTH, CTaHIAPTHBIE
noao0us

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog
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68

Paznmuunble koMOMHALINN TET
BpAILEHUS] U MHOTOTPAaHHUKOB

69

70

3amaun o TeMme "Tena u
MTOBEPXHOCTHU BpanieHus"
3amauu no teme "Tena n
MOBEPXHOCTHU BpauieHus"
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71

KontponpHas padora "Temna u
MOBEPXHOCTHU BpalieHus"

72

73

74

O0béMm unuHIpa. Teopema 06
00BbEME MPSAMOT0 LUITUHIPA
Beruucnene 00bEMOB Te ¢
MIOMOIIIBIO OTIPENIETIEHHOTO
uHTerpana. O0bEM KoHyca

[Lnomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa

https://lesson.edu.ru/catalog

75

CrepeomeTpuyecKkue 3a1a4u,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMJIMH/IPA, KOHYCA

https://lesson.edu.ru/catalog

76

77

[TpuknaaHbIie 3a1a49H 110 TEME
"OO0BEMEI U ILIOIIAAN
noBepxHocrel Ten"

O0bEM 11apa U MapoBOTro CEKTOpa.

Teopema 06 06bEMe mapa.
[Tnomans chepsl.
CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIC C BHIYMCIICHUEM

00BEMOB 1apa, IMapoBOro CErMeHTa

" 1apoOBOIro CECKTopa

https://lesson.edu.ru/catalog
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78

[Tpuknanueie 3a1a4M MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM M1apa U TIIOIIAIBIO
cheprl. COOTHOIICHUST MEKTY
IJTOMIAISIMU TTOBEPXHOCTEN U
00bEMaMH MOTOOHBIX TEI
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79

80

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
N3menenne o06bEMa rpu mogo0uu.
CrepeoMeTpHUYECKUE 3a/1a4H,
CBSI3aHHBIC C BBIYUCICHUEM
00BEMOB TeJI U IUIOIIAACH
MMOBEPXHOCTEN

KoHntponbnas padorta "[lnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX

TCII

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. OO1Ire cBoicTBa
IBIDKEHUN

82

Buap! nBukeHnil: napaiebHbIN
MIEPEHOC, UEHTPAJIbHAsI CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT MPSMOU

https://lesson.edu.ru/catalog

83

84

85

[IpeobpazoBanust mogoous. [psmas
u cdepa Diinepa

I'eomeTprueckue 3agaun Ha
MPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopsl B
npocTpaHcTae”

https://lesson.edu.ru/catalog

86

O6o06matomiee moBTopenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alys 3HAHUI:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"
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87

88

89

90

91

92

Ob6o6marommee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reometrpun 10-11 kmaccos,
cucTemMaTu3alus 3HaHuil: "BekTopbl
B MpocTpaHcTBe"

Ob6o6maroee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopbl
B MpocTpaHcTBe"

Ob6o6maromee nmosropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

Ob6o6maromee mosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucreMaTtu3anus 3Hanuil: "O0bem
MHOTOTpaHHHKaA"

O6o0matomiee moBTopenue 11
MOHSATUN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHCTEMAaTU3alus 3HAHUM
"[Tnomany mOBEpXHOCTU U O0BEMBI
KpyTJbIxX Ten"

Ob6o6maromee nosropenue 11
MOHSATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog
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cucTeMaTu3alus 3HaHuH
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpOJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

95

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

96

97

98

99

100

Hcropust pa3BUTHS CTEPEOMETPUN
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lesson.edu.ru/catalog
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101

HcTopus pa3BUTHS CTEPEOMETPUH
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KAaK HayKU U €€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKU U €€ posib B Pa3BUTHH

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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