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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcss OMHUM U3 0a30BBIX KYpCOB 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 JI0KA3aTEIHCTBE 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
¢u3znyeckux 3aaau.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs 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 6a30BOr0 ypOBHS, SIBJISIFOTCS:

pacipeHe MpeACTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOHM KyIbTyphI H
¢dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BaXHEHIIMX MaTeMaTHYECKMX MOJENSX, MO3BOJSIONIMX OIUCHIBaTh U M3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMupOBaHrE YMEHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHHOM
MHUpPE MHOTOTPAaHHUKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPHUYECKUE
MOJIENH;

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

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellieHusi, YMEHUS HX MPUMEHSITh, MPOBOJIUTH JOKAa3aTENIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3aJ1ay U 3a]a4 C MPAKTUUYECKUM COJCPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KIECHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (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 CHUTYallMii, WCCJIEIOBAHUS IOCTPOCHHBIX MOJEIIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI 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
(dopMHpOBaHUE JIOTMYECKUX YMEHUU  pacmpenensierca He  TOJBKO 10
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHAMM M HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa30BaTENbHBIX MpOTrpaMM, OOECHeUnuTh YIiIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oOuM 1 podecCuOHATBLHBIM 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 MPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
U 1ockocTd. [lapannenbHoe M LEHTpaJlbHOE MNPOEKTHPOBAHUE, H300pa)kKeHHE
¢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 IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHNEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NPsSIMOM
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TJIOCKOCTEW: NPHU3HAK  IEPHNEHIMKYJSIPHOCTH — JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBOICTBa IUJIOCKHX YIJIOB MHOTOrpaHHOro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi U MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTupamuaa,
npaBuwibHas W yceu€HHas nupamuiabl. CBolicTBa péOep M OOKOBBIX TIpaHei
MPaBWJIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IpPaBWIIbHAS MpU3Ma U



IpaBWIbHAs NUPaMKUJA, IpaBUIbHAS TPEYrojbHAas NHUpaMuia U IPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
TOJIEKa’p U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHalid, YIJIblL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIA/b OCHOBaHUI, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBL.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETpPUs MPaBWIBHBIX IPU3M, CUMMETpPUS IPaBUIbHON
NUPAMU/IBL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA 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
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. lIpsimoyrosmpHas  cucremMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa U
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyrwomue TmoBepxHOCcTel. Tema BpamieHus:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHnanuyu Ten BpamieHuss U MHOTOorpaHHUKOB. [Ipu3ma, BhnucanHas B
MUWINHAP, ONMHMCAaHHas OKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



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

[Inomans MOBEPXHOCTH UWIMHAPA, KOHyca, IUomaab chepsl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAlICHUS: CEUYCHHUS LUIIMHIpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no Oasucy. KoopanHaTHO-BEKTOpPHBIM METOJ MpPH PEIIEHUU TeOMETPUUYECKHUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHKEHUH B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH M JIEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHTAaHHWE, COATAHCUPOBAHHBIM PEKHUM 3aHITHH WU
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TpPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HAa TPOTSHKEHUUM BCEW JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX POoOJeM, OpUEHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS UUBUIM3AIMH, 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 YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jioru4ecKkue JAeiicTBUS:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHUS /7151 000OIICHUS U CPaBHEHHUSI, KPUTEPUH MTPOBOUMOTO aHAJIH3a;

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

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCHPYIOUIME  MPOTUBOpEuYUe,  MNpodsemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

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

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

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, AABATh IIOACHCHHA II0 XOAY PCHICHUA 3aJda4dH,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHONW  pedekcuu KaK  OCO3HAHUS
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JOCTIDKCHUSI UM HEIOCTHIKCHHS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINIOJHATH CBOIO YacTh pabOTBl |
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 o0yyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
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 pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

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

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTHpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOIHATH M300paXkeHUs puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M INIOCKOCTb CHMMETPUHU
uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKMX OTHOLICHWH H
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOXHOCTH;

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

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYCHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyalld, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTU4yecKu  CcQOopMyIHpPOBAHHON
npoOeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUUMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, 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 PACIIOIOKeHNEe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOMHAIUSIMU 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;

n3o0paxarh u3ydaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIC) TUIOCKHUE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHUE PACCTOSHUNW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIleHUS TIpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (MapayiiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKACHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl JJISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

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

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

NPUMEHSITh  TOJYYEHHbICE  3HAaHWA HAa  MPAKTUKE:  CPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIlUU, IPUMEHSTh U3YYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH HA SI3bIKE T€OMETPHUM, HCCIEAOBATh IMOCTPOCHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH,;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bub OK
1 BBeneHue B cTepeoMeTpuio 23 1 thf:jl/or:?;(i.ru
5 BzaumHoe pacrnonoxeHue npsiMbix B 6 1 bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 Bbu6moteka [JOK
MPOCTPAHCTBE https://m.edsoo.ru
4 [lepneHuKyISIPHOCTD MPSAMBIX U o5 bubmmnoreka HOK
IJTOCKOCTEMN B MPOCTPAHCTBE https://m.edsoo.ru
b K
5 VYTiibl 1 paccTosTHUS 16 1 ubmmorexa O
https://m.edsoo.ru
b K
6 MHororpanHuku 7 1 nomworexa LO
https://m.edsoo.ru
bu6nunorexa LIOK
7 B 12
€KTOPBI B IPOCTPAHCTBE https://rm.edsoo.ru
3 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 5 9 but6mmoreka [IOK
3HAHUU https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bub OK
1 AHaMTHYECKass TEOMETPHS 15 1 nonmorexa I
https://m.edsoo.ru
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru
b K
3 OO0BEM MHOTOTpaHHUKA 17 1 uonwotexa O
https://m.edsoo.ru
bu6mmoreka [IOK
4 T 24 1
©1a BpatiemA https://m.edsoo.ru
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 bu6mmoreka [JOK
KpPYIJIBIX TEIl https://m.edsoo.ru
6 I Am— 5 1 bubmuorexa [JOK
https://m.edsoo.ru
7 [ToBTOpEeHuEe, 06001IeHNE 1 17 5 bu6mmoreka [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara
uudgposbie
n/ Tema ypoka Koutponbubt  I[lpakTuyecku  HM3Y4YeHH
Bcero oOpa3oBaTe/ibHbIE
n e padoThlI e padoThlI A
pecypcsbl
OcHoBHbIE TIpaBHIIa
M300paXeHUs Ha PUCYHKE
bubnnoreka IIOK
IIJIOCKOCTH, ITApaJlIEIbHbIX 1
https://m.edsoo.ru
pSIMBIX (OTPE3KOB),
CeperHbl OTpe3Ka
[TonsiTust crepeoMeTpun:
TOYKA, IpsiMasi, TNIOCKOCTb,
npocTtpancTBo. OCHOBHBIE
bubmmoteka [IOK
npaBujIa U300paKeHUs Ha 1
https://m.edsoo.ru
PHUCYHKE IJIOCKOCTH,
napauIeTbHBIX MPSIMBIX
(OTpE3KOB), CepeIMHBI OTPE3Ka
[TonsATHs: nepecekaromuecs
IIJIOCKOCTH, ITEPECEKAr0OIUECs 1 bubnmnorexka [HOK
npsiMasi v IIOCKOCTb; https://m.edsoo.ru
MOJIYIIPOCTPAHCTBO
[TonsTHs: nepecexaronecs
IJIOCKOCTH, MEPECEKAIOIINECS 1 but6mmoreka [IOK
HpsiMast ¥ IIOCKOCTh; https://m.edsoo.ru
MOJIYTIPOCTPAHCTBO
MHororpaHHUKH, 1 bu6nuoreka [IOK
M300pakKeHHUE MPOCTEHIIINX https://m.edsoo.ru
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IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOLINX O0BEKTOB

AKCHOMBI CTEPEOMETPUHN U
HIEPBBIE CJICJCTBUS U3 HUX

MHOrorpaHHuKH,
n300paxKeHue MPoCTEHIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINX 00BEKTOB

AKCHOMBEI CTCPCOMCTPHHA U
IMEPBBIC CIICACTBHA U3 HUX

bu6nmoreka [IOK
https://m.edsoo.ru

bu6nmoreka [IOK
https://m.edsoo.ru

bubmuorexa [JOK
https://m.edsoo.ru

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJICTBUS U3 HUX.
CriocoOblI 3a1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN

bu6mmoteka [IOK
https://m.edsoo.ru

10

11

N3obpaxenue ceueHmit
MUPAMHUJIBL, Ky0a U TPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. U3o0pakenue
NEpPECEYEHUS MOTYYEHHBIX
mockocrell. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
Pa3sHbBIMH IBETaAMU

N3o6pakenue ceueHmit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 UX
pé6pa. N3obpaxenue
nepeceueHsl MOTyYeHHBIX

bu6nuoreka [IOK
https://m.edsoo.ru

bu6nuorexa LIOK
https://m.edsoo.ru
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mockocreil. PackpammBanue
HOCTPOCHHBIX CEUEHHH
pa3sHBIMU LIBETAMH

12

13

N3o0paxkenne ceueHmit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pE€o6pa. Nzo0pakeHune
HepeceueHMsl MOJTy4YSHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CCUCHHM
pa3HbBIMU I[BETAMHU

H3o0paxeHune cedyeHuit
MUPaMUJIBI, KyOa U IPU3MBIL,
KOTOpbIE IPOXOJST UEpe3 UX
pEbpa. U3o0pakenue
NEPECCUCHU MOJTYIYCHHBIX
mockocreil. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
Pa3sHbBIMH IBETaMU

bu6nuoreka [IOK
https://m.edsoo.ru

bu6nuoreka [IOK
https://m.edsoo.ru

14

15

16

Merton cinenoB s
MMOCTPOECHUS CEUCHUI

Merog cienoB aiis
MIOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHmi
IPSIMBIX U IIJIOCKOCTEHN

Meton cnenoB s
MOCTPOEHUSI CEUCHUM.
CBolicTBa nepeceyeHmi
IPSIMBIX U IIJIOCKOCTEMN

bu6nuoreka [IOK
https://m.edsoo.ru

bu6nuoreka [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru
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17

18

19

20

21

ITocTpoenue ceuenui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKEH U 3aIUCh
IaroB MOCTPOCHUS

IToctpoenue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3aIUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3aMUCh
1I1aroB MOCTPOEHUS

IToctpoenue ceuenuii B
nupamue, Kyoe rmno Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIuCh
I1aroB MOCTPOCHMUS

[ToBTOpEHME TUIAHUMETPUN:
Teopema o

IMPOMNMOPHHUOHAJIBHBIX OTPE3Kax.

[TooOue TpeyroibHUKOB

bu6nuoreka [IOK
https://m.edsoo.ru

bubmuorexa [JOK
https://m.edsoo.ru

bubmuorexa [JOK
https://m.edsoo.ru

bubnuoreka [IOK
https://m.edsoo.ru

but6mmoreka [IOK
https://m.edsoo.ru

22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BBIHOCHBIX
yeprexax. Mcropust pa3zBuTHs
IUTAHUMETPUH U

but6mmoreka [IOK
https://m.edsoo.ru
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CTepeOMEeTpUHn

23

24

25

KonrtponbHas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

B3aumHoe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CxkpemuBaromuecs npsiMeie.
[Ipu3Haky ckpemuBarOMMXCs
npsaMmbix. [lapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOM
napajuiebHON JaHHOU
IIPSAMOM, POXOIAIIEH Yepes
TOYKY IPOCTPAHCTBA U HE
JIeXKaIen Ha TAaHHOW IIPSIMOM.
JlemMma o nepeceueHun
napajieIbHbIX MPSMBIX
IJIOCKOCTBIO

bu6nmmoreka [IOK
https://m.edsoo.ru

bu6nmoreka [IOK
https://m.edsoo.ru

bubmmoreka [IOK
https://m.edsoo.ru

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o Tpéx
NapauIeIbHBIX TIPSAMBIX.
Teopema 0 CKpelnBarOINXCs
IPSIMBIX

bu6mmoteka [IOK
https://m.edsoo.ru

27

[TapannensHoe
npoextupoBaHue. OCHOBHBIE
CBOWCTBA MapauIeIbHOTO
POEKTHUPOBAHUS.
N3obpakenue pasHbIx Guryp

bu6mmoreka [IOK
https://m.edsoo.ru
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B [IapaJUIEIbHON IIPOEKIIUU

28

29

30

[lenTpanbHas NpoeKIusa. Yo
C COHAINPAaBJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
PSIMBIMU

3aga4n Ha JJOKa3aTeIbCTBO U
HCCJIEJOBAaHHE, CBS3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
IPOCTPAHCTBE

[TonsiTHs: MapaneNbHOCTh
IPSIMOM U INIOCKOCTH B
npocrtpasctse. [Ipusnax
[IapaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
MapaJuIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

bu6nmoreka [IOK
https://m.edsoo.ru

bu6nmoreka [IOK
https://m.edsoo.ru

bubmuorexa [JOK
https://m.edsoo.ru

31

I'eomeTprueckue 3a1aun Ha
BBIYUCICHUC N
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

bu6mmoteka [IOK
https://m.edsoo.ru

32

[TocTpoeHue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTEeXKE U
MapajuiebHOTO JIPYron
npsMoil. Pacu€r oTHOIIEHMI

bu6mmoreka [IOK
https://m.edsoo.ru

33

[TapannensHas npoekuus,
MMPUMCEHCHHUEC IJIA ITOCTPOCHUA
cedyeHui Kkyda u

bu6nuorexa LIOK
https://m.edsoo.ru
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napayuienenunena. CBoicTea
napauieNienue/1a ¥ Mpu3Mbl

34

35

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napauieIbHOCTH
JIBYX IIJIOCKOCTEM

Teopema 0 mapayIenbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN
IJIOCKOCTH U CJIEICTBUS U3
HEE

bu6nuoreka LIOK
https://m.edsoo.ru

bubnuorexa [JOK
https://m.edsoo.ru

36

CBoiicTBa napajyieNabHbIX
IIJIOCKOCTEN: O
napauieIbHOCTH MPSIMBIX
MepeceueHHs pu
MEePECEUCHUH JIBYX
napajuieIbHbIX MJIOCKOCTEN
TpeTben

bubmmoreka [IOK
https://m.edsoo.ru

37

38

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKIFOYEHHBIX MEXIY
napajuIeIbHBIMU
IUIOCKOCTSIMH; O IEPECEUEHUH
IIPSIMOM C IByMs
napauIeIbHBIMU MJIOCKOCTSIMU
[ToBTOpeHue: TeopeMa
[Mudaropa Ha mockoctTu

bu6mmoreka [IOK
https://m.edsoo.ru

bu6mmoreka [IOK
https://m.edsoo.ru

39

[ToBTOpEHME: TPUTOHOMETPHUS

bu6mmoreka [IOK
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IPSIMOYTOJIBHOT'O
TpeyrojbHUKa

https://m.edsoo.ru

CoiicTBa ky0a u

bu6nuoreka LIOK

40 PSIMOYTOJIBHOTO
PAMOYT https://m.edsoo.ru
napajuiejenumnesia
Brruncnenue JiMH OTPE3KOB B
P bu6nmmoreka [IOK
41 KyO€ ¥ TIPSIMOYTOJIbHOM
https://m.edsoo.ru
napasuieJenunesie
[leprieH IUKYISIPHOCTD MPSAMOMA

42 U ockoctu. [Ipusnax bubnmnoreka HOK
NEePHEHANKYJIIPHOCTH IPSIMOM https://m.edsoo.ru
U TUIOCKOCTH
[leprieH IUKYISIPHOCTD MPSAMOMA

43 U iockoctu. [Ipusnax bubnmnoreka HOK
MEPIECHAUKYIISIPHOCTH IIPSIMOU https://m.edsoo.ru
U TJIOCKOCTH
Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOIA,

44 IIPOXOJAIIEH Yepe3 TOUKY bubmuoreka [JOK
MPOCTPAHCTBA U https://m.edsoo.ru
NEePHEHANKYISIPHOHN K
MJIOCKOCTH
[Inockoctu n

bu6mmoteka [IOK
45 NEPIEHIUKYIIPHBIE UM
https://m.edsoo.ru
MpsIMbIE B MHOTOI'PaHHHUKAX
[Inockoctu
bu6mmoreka [IOK
46 NEePIEeHIUKYISIPHbIE UM

MMpsAMbIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru
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[IepnieHAUKYISAp ¥ HAKIIOHHASL.

47 [TocTpoeHue neprneHuKyspa bubmmorexa [OK
P PHCHAMKY AP https://m.edsoo.ru
U3 TOUKH Ha IPSIMYIO
IlepnenauKymnsip 1 HaKJIOHHAS.
48 HOI:T OeHI/IZ Hep MEeHANKYIISpa bromiorexa IOK
p PTCHAMICYILP https://m.edsoo.ru
U3 TOYKH Ha TIPSIMYIO
Teopema o Tpéx
49 . pe P ax ( . bubmuorexa [JOK
NEePICHIUKYIsIpax (psimMast 1
PHCHIAKYIAP P https://m.edsoo.ru
oOpatHast)
Teopema o Tpéx
P P bubmuorexa [JOK
50 nepreHuKysapax (mpsmas u
https://m.edsoo.ru
obOparHas)

51 VYron mexny bubmuorexa [HOK
CKpEIUBAOIIAMUCS TTPSIMBIMU https://m.edsoo.ru
[Touck neprieH MK yITPHBIX

59 MPSIMBIX C MTIOMOIIBIO bubnmnorexka [HOK
NEePHEHIUKYIISIPHBIX https://m.edsoo.ru
IIJIOCKOCTEMN

53 OpTtoronanbpHOE bubnmnoreka [JOK
IIPOEKTUPOBAHUE https://m.edsoo.ru
[Toctpoenue ceuenuii kyoa,

54 IIPU3MBI, IPABUIIBHOM bubmuoreka [JOK
NUPaMHUIBI C TOMOIIBIO https://m.edsoo.ru
OPTOTOHAJILHON IIPOEKIINU
[Toctpoenue ceuenuii kyoa,

55 IIPU3MBI, IPABUIIBHOM bubmuoreka [JOK

MIAPaMUJBI C IOMOILBIO
OPTOTOHAJILHOM IIPOEKIIUU

https://m.edsoo.ru
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CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

bubnunoreka LIOK

56
[ImockocTn cuMMeTpuii B https://m.edsoo.ru
MHOI'OI'paHHHKaX
[Ipu3naxk
57 NEPIEHIUKYJIIPHOCTU IPSIMON bu6mmoteka [JOK
U IJIOCKOCTH KaK CJIEJICTBUE https://m.edsoo.ru
CUMMETPUHU
[IpaBunbHBIE MHOTOTPAHHUKH.
N . bubnuorexa [HOK
58 Pacuér paccrosiHuii OT TOUKH
https://m.edsoo.ru
J10 IIJIOCKOCTHU
[TpaBuIbHBIE MHOTOTPAHHUKH.
N . bubmuorexa [JOK
59 Pacuér paccrosinuii OT TOUKH
https://m.edsoo.ru
J10 IIJIOCKOCTHU
Croco0bl OnyCTHTh
60 NEPIEHANKYJIAPHIL: bubnuoreka [JOK
CUMMETPHUS, CABUT TOYKH I10 https://m.edsoo.ru
HapaJuIeIbHON NPSIMON
CnBur no HenapamuienbHON
. P bubmorexa [JOK
61 PSIMON, U3MEHEHUE
. https://m.edsoo.ru
paccTosiHui
KonTponbhas pabota
62 "B3auMHOE pacronoxeHue bubnmnorexka HOK
IPSIMBIX U IIJIOCKOCTEMN B https://m.edsoo.ru
npocTpaHcTae”
[ToBTOpEHME: YroI MEXIY
63 MPSAMBIMH Ha TJIOCKOCTH, bu6mmoreka [IOK

TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,

https://m.edsoo.ru
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TCOpCMa KOCUHYCOB

[ToBTOpEHME: Yroa Mexay

bu6nmmoreka [IOK

64 CKPEIIUBAIOIIUMUCS TIPSIMBIMU
P P https://m.edsoo.ru
B [IPOCTPAHCTBE
['eomeTpuyeckue METOABI
bu6nmmoreka [IOK
65 BBIYHCIICHHSI YTJIa MEXKTY
https://m.edsoo.ru
IPsIMBIMU B MHOTOTPAaHHHUKAX
JByrpanunsbiii yroy. CBOMCTBO
yru 7 bubnuorexa [HOK
66 JUHEHHBIX YTJIOB JIBYTPAHHOTO
https://m.edsoo.ru
yria
[IepnieHauKynspHBIE
67 mrockoctr. CBOMCTBA bu6mmoteka [IOK
B3aUMHO MEPIIEHIUKYISPHBIX https://m.edsoo.ru
IJIOCKOCTEMN
[Ipn3nak
MePIEHANKYISIPHOCTH
IJIOCKOCTEM; TeOpeMa O
68 . P bu6mmoreka [IOK
NpsIMOI IepeceueHus 1B
P ? yx https://m.edsoo.ru
MJIOCKOCTEMN
MEPICHIUKYISIPHBIX TPEThei
MJIOCKOCTH
IIpssMOyTONBHBIN
napasuieNienunesn; Kyo;
P Ny o bubmuoreka [JOK
69 W3MEpEHMS, CBOMCTBA
https://m.edsoo.ru
MPSIMOYTOJIBHOTO
napasuieNienumneia
Teopema 0 guaroHanu
bu6mmoreka [IOK
70 IPSIMOYTOJIBHOTO

napauic/ICliuncaa u

https://m.edsoo.ru
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CIECTBHUE U3 HEE

CrepeomMeTpruieCcCKUe 1
MPUKJIAHBIC 3a/1a4H,

bu6nuoreka LIOK
71 CBSI3aHHBIE CO B3aUMHBIM
https://m.edsoo.ru
pacCIOIOKEHUEM MIPSMBIX U
TJIOCKOCTH
[ToBTOpEHME:!
CKPEIIMBAOIITUECS MPSIMbIC
P P ’ bubmoreka LIOK
72 napajuiesbHbIE JIOCKOCTH B
https://m.edsoo.ru
CTaHJAPTHBIX
MHOTOI'PaHHHUKAX
[Tapa mapanmienpbHbIX
IJIOCKOCTEH Ha
73 CKPEIMBAOUINXCS MPAMBIX, bubmuorexa [HOK
pacCTOSIHUE MEKITY https://m.edsoo.ru
CKPEITUBAIOIIMMHUCS TIPSIMBIMH
B IIPOCTBIX CUTYaLIHIX
Paccrosane ot ToUkH 110
bu6mmoteka [IOK
74 IJIOCKOCTH, PACCTOSTHUE OT
. https://m.edsoo.ru
MIPSIMO#A /10 TIJIOCKOCTH
Brrunciienue paccrossHui
MEX]TY CKPEIIHBAIOIIIMMUCS
Y CXP bubmuorexa [{OK
75 MPSAMBIMH C TTIOMOIIIBIO
N https://m.edsoo.ru
MePIEHINKYISIPHON
TJTIOCKOCTH
TpéxrpanHslii yro,
76 HEPaBEHCTBA IS bubmuoreka [JOK

TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, Teopemsr

https://m.edsoo.ru
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KOCHHYCOB M CHHYCOB JJIsI
TPEXTPAaHHOTO yria

DeMeHTHI chepruiecKoit

bu6nuoreka LIOK
77 TEOMETPUH: T€OAC3NYECKHE
https://m.edsoo.ru
JIMHUU Ha 3emiie
78 KonTponbhas padota "Yrisl u bubmuorexa [JOK
paccrosHus" https://m.edsoo.ru
CucreMmarusanys 3HaHUH
Y bubnnoreka [JOK
79 MHoOrorpaHHuK U ero
" https://m.edsoo.ru
3JIEMEHTHI
80 [Inpamuia. Bunael nupamun. bubnnorexka HOK
[IpaBuibHas nupamua https://m.edsoo.ru
81 [Tpusma. IIpsimast u HaKIIOHHAS bubnmnoreka HOK
npusMsl. [IpaBunbHas npusma https://m.edsoo.ru
ITpssMoit mapannenenumnesn,
82 P P . bu6nuoreka [IOK
IIPSIMOYTOJIBHBIN
pAMOYT https://m.edsoo.ru
napauenenunes, Kyo
83 BrlInmykiibie MHOTOIpaHHHKU. bubnmnorexka [HOK
Teopema Ditnepa https://m.edsoo.ru
Boinykiible MHOTOTPaHHUKH.
Teopema Ditnepa.
P P bu6mmoteka [IOK
84 [TpaBuiibHBIE U
https://m.edsoo.ru
MOJTyTIpaBUJIbHBIE
MHOTOTpaHHUKHU
85 KonTponbhas pabota bubmuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru
86 [lonsTne BexkTOpa Ha bubmuoreka [JOK

MJIOCKOCTH U B POCTPAHCTBE

https://m.edsoo.ru
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bubnuoteka LIOK

87 CyMMa BEKTOpOB https://m.edsoo.ru
88 Pa3zHoctb BekTOpOB bubmmorexa [OK
https://m.edsoo.ru
bubmmoteka [JOK
89 [IpaBwuio napannenenunena htts:/ /m.eds(]i.ru
90 YMHOKEHUE BEKTOpA Ha bubnmnoreka HOK
YHUCIIO0 https://m.edsoo.ru
Paznoxxenue BekTopa 1o

91 Oazucy Tpéx BGKTO[I))OB, HE bubamorexa LHOK
N https://m.edsoo.ru

JeKalMX B OJHOM MIIOCKOCTH
bubnnorexka HOK
92 CkansipHO€ pOU3BEICHUE https:/ /m.edscli.ru
93 Brruucnenue yria mexny bubnmnorexka [HOK
BEKTOpPaMH B MPOCTPAHCTBE https://m.edsoo.ru
94 [Ipocreitmme 3anaun ¢ bubmuoreka [JOK
BEKTOpaMH https://m.edsoo.ru
95 IIpocreiimue 3anauu ¢ bubmuoreka [JOK
BEKTOpaMU https://m.edsoo.ru
96 [Ipocreiimue 3anaun ¢ bubnmnorexka [HOK
BEKTOpPaMH https://m.edsoo.ru
97 [Ipocreitmue 3anauu ¢ bubmuoreka [JOK
BEKTOpAMU https://m.edsoo.ru
08 O6o0meHue u bubmuorexa [IOK
crucTemMaTu3alus 3HaHU https://m.edsoo.ru
99 0O00011eHne n bu6mmoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru
100 Hrorosas KoHTposIbHAA bubmmoteka [JOK
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pabora https://m.edsoo.ru
Hrorosast KOHTpOIbHAS bubmuorexa [JOK
101 1 1
pabora https://m.edsoo.ru
102 O6o0menue u 1 bubmuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB 102 6 0
I1O [TPOT'PAMME
11 KJIACC
N KouunyecTBo 4yacoB DJIeKTPOHHbIE
- Hara nudposbIe
n/ Tema ypoka Kontpoabubie IlpakTuuyeckue
Bcero U3ydeHusi  oOpa3oBaTeIbHbIE
Il padoThI padoThI
pecypcsl
[ToBTOpEHME TEMBI
1 "Koo pI/IHaTLI BEKTOpa Ha 1 Bubmorexa LIOK
PA p " https://m.edsoo.ru
MJIOCKOCTH U B IPOCTPAHCTBE
IToBTOpEHME TEMBI
2 "CKanf HOE IIPOU3BECHUE 1 bubmmoreia LIOK
P " P A https://m.edsoo.ru
BEKTOPOB
IToBTOpEHME TE
3 "Blizﬂiﬂléiﬂz MJI;Ia MEXK 1 bubmmorexa [HOK
T o " https://m.edsoo.ru
BEKTOpPAaMHU B MPOCTPAHCTBE
II
p . p ’ Y https://m.edsoo.ru
MIPOXOJISIICH uepe3 JBE TOUKH
5 YpaBHEHHE IJIOCKOCTH, 1 bubnmoreka [JOK
HOpMaJlb, ypaBHEHHUE https://m.edsoo.ru
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IJIOCKOCTHU B OTPE3KaAX

ypaBHCHI/IC IIJIOCKOCTH,

bu6mmoreka [JOK

6 HOpMaJlb, YypaBHEHHE
p » YP https://m.edsoo.ru
MJIOCKOCTH B OTPE3Kax
bu6mmoreka [JOK
7 BekTopHoe npousBeneHne
https://m.edsoo.ru
3 Jlunelinble HEpaBEHCTBA, bubnmoreka [JOK
JIMHEWHOE MporpaMMHUpPOBaHUE https://m.edsoo.ru
9 JIuneiiHble HEpAaBEHCTBA, bubmmorexa [IOK
JIMHEMHOE MPOrpaMMHUPOBAHUE https://m.edsoo.ru
AHaTUTHYECKHE METOIbI
10 N bubmuoreka [JOK
acuéra yriia Mexay IpSMBIMU
p yr y1p https://m.edsoo.ru
B MHOTOTPaHHHKAX
AHaJIUTHYECKHUE METOIBI
1 pacuéra yria Mexay bubnunoreka [JOK
IJIOCKOCTSMU B https://m.edsoo.ru
MHOTOTPaHHHKAX
®dopmyna pacCTOSHUS OT
PMYTA P bubmuoreka [JOK
12 TOYKHU JO INIOCKOCTHU B
https://m.edsoo.ru
KOOpJMHATaX
13 Haxoxnaenue paccrosiHuil ot bubnnoreka [JOK
TOYKH JI0 TFIOCKOCTH B KyOe https://m.edsoo.ru
Haxoxxnenue paccTosIHAI OT
p bubmuoreka [JOK
14 TOYKH IO IIOCKOCTH B
. https://m.edsoo.ru
MIPABIIBHON MHpaMuUjIe
15 KonTponsHas padora
"Ananurnueckas reomeTpus”
16 CedeHust MHOTOTPAaHHUKOB: bubmuorexka [JOK
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CTaHJAPTHBIC MHOT'OT'PAHHUKHU

https://m.edsoo.ru

Ceuenuns MHOI'OI'PpaHHUKOB!

bu6mmoreka [JOK

17
METO/T CJIEZOB https://m.edsoo.ru
CedeHusi MHOTOTPAaHHUKOB:

18 CTaHJIapTHBIE INIOCKOCTH, bubmuoreka [JOK
TIEPECECUEHUS MPSIMBIX U https://m.edsoo.ru
IJIOCKOCTEH
[TapannensHbIC IPSMbBIC U

bubmuoreka [JOK
19 IJIOCKOCTH: TIapaJljIeJIbHbIC
https://m.edsoo.ru
CCUYCHHUS
[TapamienbHbIE IPSIMBIE U
N bubmmoreka [JOK
20 TUTIOCKOCTH: pacdér
. https://m.edsoo.ru
OTHOIICHUH
[TapamiensHbIe IPsIMBIE U
bu6mmorexa [IOK
21 MIJIOCKOCTH: YTJIBI MEXITY
https://m.edsoo.ru
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
[leprieHquKyNApHBIEC TIPSIMBIE U
IJIOCKOCTH: CTaHIapTHEIC
p bu6mmoreka [JOK
22 napbl HepHeHINKYIIPHBIX
N https://m.edsoo.ru
TUTIOCKOCTEH | MPSMBIX,
CUMMETPUN MHOTOTPAHHHUKOB
[lepnenguKyaSIpHEBIC TIPSMbBIC U
P y2up P bubnmoreka [JOK
23 MJIOCKOCTH: TEOPEMA O TPEX
https://m.edsoo.ru
MEPIICHIUKYIIIpax
[lepnenguKyASIpHEBIC TIPSMbBIC U
P y2up P bubnmoreka [JOK
24 IJIOCKOCTH: BBIUUCIICHUS AJINH
https://m.edsoo.ru
B MHOTOTPaHHHUKaX
25 [ToBTOpEHMeE: TUIOMIAAN bu6mmoreka [IOK
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MHOTOYTOJTbHUKOB, ()OPMYJIBI
JUTS TIJTOMIACH, COOOpaXKEHUS
monoous

https://m.edsoo.ru

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, ()OPMYJIIbI

bubmuoreka [JOK

26 .
JUTSI TITOTACH, COOOpaKEHUS https://m.edsoo.ru
noxoous
[ToBTOpenue: miomanu

97 MHOTOYTOJILHUKOB, ()OPMYITBI bubmmorexa [IOK
JUTSL TUTOIIA/IeH, cCooOpaxeHust https://m.edsoo.ru
no00us
IImomaau ceuenunit

28 MHOT'OIPAHHUKOB: IIJIOIIAIN bubnuoreka [IOK
MTOBEPXHOCTEM, pa3pe3aHns Ha https://m.edsoo.ru
YacTH, COOOpaKeHHUs 1O 100Mst
ITmomaau ceuenuu

29 MHOTOTPaHHHUKOB: TUIOIIAIN bu6nuorexa [IOK
MMOBEPXHOCTEM, pa3pe3aHus Ha https://m.edsoo.ru
YacTH, COOOpaKeHUs O 100ust
KonrponsHas pabora

30 "IloBTOpEHME: bubnunoreka [JOK
MHOTOTPaHHUKH, CEUCHUS https://m.edsoo.ru
MHOT'OIPAaHHUKOB"
O6wéMm Tena. O0bem

31 IPSIMOYTOJIBHOTO Bubmorexa LIOK

https://m.edsoo.ru

napaJenenuneaa
3anaun 06 yaBOeHUU Ky0a, o

32 KBaz[paTypg Ky0a; o Tpl}l,cel,cum/l bubmmoreia HOK

yria

https://m.edsoo.ru
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CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMOM

bubmuoreka [JOK

33
NPSMOYTOJIBHOTO https://m.edsoo.ru
napasuiesenumneia
IIpuxnanHeie 3amauu,

34 CBSI3aHHBIC C BBIYUCICHUEM bubnmoreka [JOK
00BbEMa MPSAMOYTOIBHOTO https://m.edsoo.ru
napasuieNienumnena

" . bubmmoreka [JOK
35 O0BEM MO TIPU3MEI 1
https://m.edsoo.ru
CrepeoMeTrpuueckue 3aauu
P P ’ Bubaunorexa LIOK
36 CBSI3aHHBIC C BBIYHCICHUEM
. . https://m.edsoo.ru
00BEMOB MPSAMOI IPU3MBI
[Tpuxnanueie 3ana4u
P . . bubmuoreka [JOK
37 CBSI3aHHBIE C 00BEMOM MPAMOit
https://m.edsoo.ru
TIPU3MBI
Boruncnenue o0bEMOB Ten ¢

38 IIOMOLLBIO ONPEAEIEHHOTO bu6nuorexa [IOK
uHTerpana. O0bEM HaKJIOHHON https://m.edsoo.ru
MIPU3MBI
Brruncnenue 00bEMOB Te ¢

N bubmuorexa [JOK

39 MOMOILIBIO ONPEAETEHHOTO

B https://m.edsoo.ru
uHTerpana. O6bEM TUPaMUIBI
dopmyna 00bEMa MUPaMUIBL.
MY P bu6mmorexa [IOK
40 OTtHomeHne 00HEMOB
https://m.edsoo.ru
MUPaMHU]] C OOIIKUM YTIIOM
a1 ®opmyna 00bEMa MUpaMUIbIL. bubnuorexa [IOK

OTtHolIeHnEe 00HLEMOB

https://m.edsoo.ru
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OUpaMUJL ¢ OOIIUM YTIOM

CrepeoMeTpuueckue 3aaauu,

bu6mmoreka [JOK

42 CBsI3aHHBIE ¢ 00BEMaMU
. https://m.edsoo.ru
HAKJIOHHOH MPU3MBI
CTepeoMeTpHUUCCKHE 3a1a9n
P P . ’ bubanoreka [IOK
43 CBSI3aHHBIC C 00BEMaMU
https://m.edsoo.ru
MTAPaMU/IbI
[IpuknagHbie 3a1a4 110 TEME
" P B} " bubnmnorexa LIOK
44 OO0BéMbI Tell", CBSI3aHHBIC C
. B https://m.edsoo.ru
00bEMOM HAKJIOHHOH TIPH3MBbI
IIpukmagabie 3aga4uu Mo TEME
" P ) " bubnmnorexa LIOK
45 OO0BEMEI TEN", CBA3AHHBIC C
.. https://m.edsoo.ru
00BEMOM TTHPaAMUIBI
IIpumenenne 00HEMOB.
P bu6mmorexa [IOK
46 Boruncnenue paccTossHUS 10
https://m.edsoo.ru
IIOCKOCTH
47 Konrponbnas padora "O6béM bub6nuorexa [IOK
MHOTOTpaHHHKaA" https://m.edsoo.ru
Hunusapuaeckast
48 MOBEPXHOCTh, 00pa3yroIne bubnnorexa [JOK
LWJIMHIPUYECKON https://m.edsoo.ru
MOBEPXHOCTH
nuaap. IHpsMmoi kpyrosoit
49 i P 1 P 24 bu6mmorexa [JOK
uuuaap. [Tnomans
P https://m.edsoo.ru
MOBEPXHOCTH IMIIMHIPA
KoHnueckast moBepXHOCTh
P . bubnuorexa [JOK
50 00pa3yromme KOHUIeCKOU

noBepxHoctu. Konyc

https://m.edsoo.ru
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CeuecHue KOHYCa IIJIOCKOCTBIO,

g bubmunorexa LIOK
51 napauieIbHOM TNIOCKOCTH
https://m.edsoo.ru
OCHOBaHHUS
Y ceuéHHbBIN KOHYC.
y bubmuoreka [JOK
52 N3o6paskenue KOHYCOB U
. https://m.edsoo.ru
yCEUEHHBIX KOHYCOB
[Tnomans 6OKOBOM
. bu6mmoreka [JOK
53 MTOBEPXHOCTH U ITOJTHON
https://m.edsoo.ru
MOBEPXHOCTH KOHYyCa
[Tnomans 6OKOBOM
. bubmuoreka [JOK
54 MOBEPXHOCTH U TIOJIHOM
https://m.edsoo.ru
MOBEPXHOCTH KOHYCa
CrepeoMeTprIeCKUe 3a/1a4u
55 Ha JI0Ka3aTelIbCTBO U bubmuoreka [JOK
BBIYUCIIEHHUE, [IOCTPOEHUEM https://m.edsoo.ru
CEYEHUH UWINHAPA, KOHyCa
CrepeomeTpruecKkue 3a1auu
56 Ha JOKa3aTeJILCTBO U bu6mmorexa [IOK
BBIYUCIIEHHUE, [IOCTPOEHUEM https://m.edsoo.ru
CEYeHUH UWINHAPA, KOHyCca
57 IIpukiagHele 3a0auu, bubnnorexa [JOK
CBSI3aHHBIE C [IUIUHIPOM https://m.edsoo.ru
58 [Ipuknanueie 3aqauu, bubmuoreka [JOK
CBSI3aHHBIE C TWJIMHIPOM https://m.edsoo.ru
bubanoreka [IOK
59 Cdepa u map i
https://m.edsoo.ru
60 [lepeceuenue chepsl u mapa ¢ bubnuoreka [JOK

mIockocThio. Kacanne Irapa 1

https://m.edsoo.ru
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cdepsl TNIOCKOCThIO. Bua u
n300pakeHHE 1mapa

[epeceuenue chepsl u mapa ¢
iockocTeio. Kacanue mapa u

bubmuorexa [JOK

61 cepsl TNIOCKOCThI0. Bua u https://m.edsoo.ru
n300paKeHue mapa
62 Ypasuenue chepsl. [Lnomans bubmuorexka [JOK
cdepsl U e€ gacten https://m.edsoo.ru
63 Cummetpus cdepsl 1 mapa Bubmmorexa LIOK
https://m.edsoo.ru
CrepeoMeTpHUYECKHE 3a]aun
Ha JI0Ka3aTeIbCTBO U
64 BBIYUCIICHHE, CBSI3aHHBIC CO bubnnoreka [JOK
chepoii u mapom, https://m.edsoo.ru
MOCTPOCHUEM UX CEUCHHI
TIOCKOCTBIO
CrepeoMeTpuueckue 3a1auu
HAa JI0Ka3aTeIbCTBO U
65 BBIUKCJICHHE, CBA3aHHBIE CO bubnunoreka [JOK
cdepoii u mapom, https://m.edsoo.ru
MMOCTPOEHUEM MX CEUCHHI
TIOCKOCTBIO
[Ipuknanneie 3a)1arm,v BuGmorexa LOK
66 CBsI3aHHBIE CO chepoit u
https://m.edsoo.ru
1apom
[ToBTOpEHUE: OKPYKHOCTH HA
67 IJIOCKOCTH, BEIYUCIICHUS B bu6mmoreka [JOK

OKPYKHOCTH, CTaHJJapPTHHIE
nmonoous

https://m.edsoo.ru
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68 PazinuHble KOMOMHAIIMY TS bubmuoreka [JOK
BpAIlIEHHUS] U MHOTOTPAaHHUKOB https://m.edsoo.ru
69 3agaum o Teme "Tena u bu6mmoreka [JOK
MOBEPXHOCTHU BpanieHus" https://m.edsoo.ru
70 3agauu o Teme "Tena u bubmuoreka [JOK
MOBEPXHOCTHU BpalieHus" https://m.edsoo.ru
71 KonTtponpsHas padora "Tena u bubmmorexa [IOK
MOBEPXHOCTHU BpalieHus" https://m.edsoo.ru
79 O0bvéMm mmHIpa. Teopema 06 bubnnoreka [JOK
00BbEME MPSAMOTO LUITUHIPA https://m.edsoo.ru
Brruucienue o0bEMOB Te ¢
R bubmuoreka [JOK
73 MTOMOIIBIO ONPEAEIEHHOTO
B https://m.edsoo.ru
unterpaia. O6bEM KoHyca
74 ILomaay GOKOBOM M MOJTHOM bu6mmorexa [IOK
ITIOBEPXHOCTU KOHYCA https://m.edsoo.ru
CrepeoMeTpHUUYECKHE 3a1a4H,
P P bu6mmorexa [IOK
75 CBSI3aHHBIE C BBIYMCICHUEM
N https://m.edsoo.ru
00BEMOB IMJIMH/Ipa, KOHYCa
[TpuknanHeie 3a1a4M MO TEME
" P ) bubnnorexa [IOK
76 OOBEMBI | IUIOIIAAH
. . https://m.edsoo.ru
MMOBEPXHOCTEN TeI
O0BéM 11apa U MapoBOTro
cekropa. Teopema 06 00BEME
mapa. [Inomans cdepsr.
P bep bubnmoreka [JOK
77 CrepeomeTpuiecKue 3a1aq,

CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MIapOBOTO
CETMEHTA U IapOBOTO CEKTOPA

https://m.edsoo.ru
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[IpuxitagHblie 3ana4m 10 TeEMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM I1apa U IJIOIIAIbIO

bu6mmoreka [JOK

8 chepnl. COOTHOIICHUS MEXKTY https://m.edsoo.ru
IUIOLIA/IIMU TTOBEPXHOCTEH U
00BEMamMu TOJOOHBIX Tell
IToxoOuEble Tena B
npocTtpaHncTBe. M3Menenue
00béMa 1pu Mo00uH. BuGmiorexa LIOK

79 CrepeomeTpuueckue 3a1auu, https://m.edsoo.ru
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB TeJ U IJIOLIAAeH
MMOBEPXHOCTEN
KonTponbnas pabota Bu6miorexa LOK

80 "ITnomany NOBEpXHOCTH U https://m.edsoo.ru
00BEMBI KpYyTJIbIX TET"

JIBM>KEHUS IPOCTPAHCTBA.

81 OtoOpakenus. J[BrkeHus: u bubnunoreka [JOK
paBeHcTBO (uryp. Obuiue https://m.edsoo.ru
CBOMCTBA JBUKECHUH
Buner nBmkeHui:
napaieNIbHbIA epeHoc,

82 LIEHTpajbHasi CAMMETpPHS, Eﬁgf}l/on:.e:dasic.)rlj
3epKajbHasi CHMMETpus,

MOBOPOT BOKPYT MPSIMOit

83 [TpeoOpa3zoBanus mogoous. bubnnorexa [JOK
[Ipsimas u chepa Ditnepa https://m.edsoo.ru

84 I'eomeTpuyeckue 3a1aun Ha bubnuoreka [JOK

IMPUMCECHCHUEC NBUXKCHUA

https://m.edsoo.ru
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85

KontponsHas pabora
"BekTopsbl B npocTpaHcTse"

bubmuoreka [JOK
https://m.edsoo.ru

86

Ob6o6marommee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CHUCTeMaTU3alWs 3HAHUM:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

bubmuoreka [JOK
https://m.edsoo.ru

87

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
cUCTeMaTH3aIlus 3HaHU:
"BekTopsbl B npocTpaHcTBe"

bubmuoreka [JOK
https://m.edsoo.ru

88

Ob6o6maromee nmosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HaHUM:
"BexTops!l B mpocTpaHcTBe"

bu6mmorexa [IOK
https://m.edsoo.ru

89

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 xmaccos,
CUCTeMaTH3aIlus 3HAHUI:
"O6beM MHOTOrpaHHuKa"

bu6mmorexa [IOK
https://m.edsoo.ru

90

O6o06matomee moBTopenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3aIlus 3HAHUI:
"O6beM MHOTOrpaHHuKa"

bu6mmorexa [JOK
https://m.edsoo.ru

91

O6o6matomee moBTopenue 11

bu6mmoreka [IOK
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MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"[Lomaam moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

Ob6o6maroee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,

https://m.edsoo.ru

bubmuoreka [JOK

92
cCUCTeMaTu3aIus 3HaHWHI: https://m.edsoo.ru
"[Lnomaam MOBEpXHOCTU U
00BEMBI KpyTJbIX TEN"
bubnnoreka [JOK
93 HroroBast KoHTpoIbHAs paboTa i
https://m.edsoo.ru
bubnmoreka [JOK
94 HToroBas KOHTpOJIbHAsA paboTa »
https://m.edsoo.ru
95 [ToBTOpEeHue, 06001mEeHNE U bubnuorexa [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru
HcTopus pa3BuTHs
CTEPEOMETPUH KaK HAYKU U €€
bu6mmorexa [IOK
96 POJIb B pa3BUTHH
https://m.edsoo.ru
COBPEMEHHBIX WH)XCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHIt
Ucropus pa3Butus
CTEPEOMETPUHU KaK HAYKU U €€
bu6mmorexa [IOK
97 POJIb B pa3BUTHH
https://m.edsoo.ru
COBPEMEHHBIX MH)XCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI
08 HcTopus pa3BuTHs bubnuorexa [IOK

CTEpPEOMETPHUM KaK HAYKH U €€

https://m.edsoo.ru
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pOJIb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

99

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U €€
pOJIb B pa3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubmuoreka [JOK
https://m.edsoo.ru

100

Hcropus pazsurus
CTEpEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX U
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmasl CpeaHET0 o01Iero 06pa303a}mﬂ

['eomeTpust
OnepupoBatTh MOHIATUSMU: TOUKA, IPSAMasi, IIIOCKOCTh

HpI/IMCHSITI) AKCHUOMBI CTCPCOMCTPHU U CIICACTBUA H3 HUX IIPHU
PCIICHUU I'COMCTPHUYICCKHUX 3a1a4

OnepupoBathb MOHATHSIMU: IIapaJuIeIbHOCTD 51
MEPIIECHINKYJIIPHOCTD MPAMBIX U IJIOCKOCTEN

KnaccuduumpoBarb B3aMMHOE pAaCIONOXKEHUE TMPSAMBIX U
IIJIOCKOCTEN B POCTPAHCTBE

OnepupoBaTh  MOHATHSMHU:  ABYIPAHHBIM  yrojl, TpaHH
JIBYTPAHHOTO YTJIa, pedpo JIBYTPAHHOIO YIJa, JIMHEWHBIA YOl
JBYTPAHHOTIO yria, FpajayCHas Mepa JBYTPaHHOTO yria
OnepupoBaTh NOHSATUAMHU: MHOTOTPAaHHUK, BBIIYKIBIA H
HEBBIITYKJIBIA ~ MHOTOTPAHHHMK, 3JIEMEHTBl  MHOTOrpPaHHUKA,
MPaBWIbHBI MHOTOIPAHHUK

Pacro3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (IMMpaMU/IA,
pU3Ma, MPSIMOYTOJIbHBIN TapallIeNIeuIe 1, Kyo)
KnaccudumupoBare MHOTOTpAaHHUKH, BBEIOWpas OCHOBAHMS JIsI
Kkiaccu(ukany (BBIMYKJIBIE W HEBBIMYKIIBIE MHOTOTPAHHHKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPSMbBIE W HAKJIOHHBIC TPH3MBI,
napasuiesIeuIeabl)

OnepupoBaTh TOHATHAMHU: CEKyIIas IUIOCKOCTh, CCUCHHE
MHOTOTPaHHHKOB

OOBSICHATH TMPUHITUIIBEI TTOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB,
UCITIOJIB3YsI METO/T CJIC/IOB

CTpoWTh CEUCHHS MHOTOTPAaHHUKOB  METOJOM  CJIEJOB,
BHITIOJIHATHh  (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PHCYHKOB
MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHUBY

Pematpb 3aJladiyd Ha HaXOXIACHHUC I'COMETPHYCCKHX BCIMYHH II0



7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

obOpasiam WU aJIrOPUTMaM, IIPUMEHSIA HU3BECTHBIC
AHAIMTUYECKUE  METOAbl MPU  PEIICHWHM  CTaHJIAPTHBIX
MAaTEMATUYECKUX 33/1a4 HA BBIYMCIICHUE PACCTOSIHUM MEXITY
JBYMSI TOUKaMH, OT TOYKH JO MPSIMOH, OT TOYKUAO IJIOCKOCTH,
MEXKIY CKPEIIUBAIOIIMMHUCS MPAMBIMU

Pemate 3agaum Ha HAXO0XIEHUE T€OMETPUUECKHX BEJIUYHUH IO
oOpasmam Wi aJropuTMam, MPUMEHSASI  HU3BECTHBIC
AHAIUTUYECKUE  METOAbl MPU  PEIICHWHM  CTaHIAPTHBIX
MAaTEMATUYECKUX 33Jad Ha BBIYHCICHUE VYIIIOB  MEXIY
CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY IPSIMOU U IJIOCKOCTBIO,
MEXKY IUIOCKOCTSAMHU, JBYTPAHHBIX YIJIOB

Brorauciasats 00BEMBI " IUTONIA N MMOBEPXHOCTEN
MHOTOTPaHHUKOB (MpU3Ma, MUpamMua) ¢ IpuMeHeHueM (popmy,
BBIYUCIISITh COOTHOWICHUSI MEXY IUIOIIAISIMU MOBEPXHOCTEH,
00BEMaMHU MOA0OHBIX MHOTOTPAHHUKOB

OnepupoBaTh MOHATHAMU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCb M IUIOCKOCTH
CUMMETPUU QUTYPbI

N3Bnekars, npeoOpa3oBbIBAThH 151 WHTEPIPETUPOBATH
MH(OPMAIMIO O MPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (DUTypax,
MPEICTABICHHYIO Ha YEPTEKAaX U PUCYHKAX

[IpuMeHsaTE  reoMeTpuyecKue (GakTel  ANA  peuieHus
CTEPEOMETPUUECKHX 3a]1a4, MPEAINOIAralolnx HECKOJIBKO 11aroB
pelIieHus, €Clid yCIOBHs NPUMEHEHHMS 3aJjaHbl B SIBHOU popMme

[IpumeHATp  OPOCTEHIIME  NPOrpaMMHBIE  CPEACTBA U
AJEKTPOHHO-KOMMYHUKALIMOHHBIE  CHUCTEMBI MPU  PELICHUU
CTEPEOMETPUYECKHX 3a1a4

[IpuBOAMTE NpUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B
IPpUPOAE W KU3HHU, pACIO3HABATh NPOSIBIICHUE 3aKOHOB
T€OMETPHUH B HCKYCCTBE

[IpuMeHATh MOJTyYEeHHBIC 3HAHUS Ha TPAKTHKE: aHAJIU3UPOBATH
peaNbHBIC CUTyallMd W TIPUMEHATHh W3Y4YEHHBIC TIOHITHS B
MPOoIIeCcce MOUCKA PEIICHHS] MaTeMaTHIECKU COPMYITMPOBAHHON
npoOJIeMbl, MOJECIHPOBATh pEaTbHBIC CHUTYyalldd Ha S3BIKE
r€OMETPUH, UCCIIEIOBATh MIOCTPOCHHbBIE MOJIENIH c
HCIIOJIb30BaHUEM T'€OMETPUYECKUX TOHITUN M TEOpeM, ammapara



aJ'IFC6pLI, peuiate IPAKTHYCCKHME  3aJadud, CBSIA3aHHBIC C

HaX0XACHUCM I'COMCTPHUICCKHUX BCIIMINH

11 KIIACC

Kon
NPoBepPsIeMOro
pe3yJibTara

6

6.1

6.2
6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMble npeaMeTHbIE Pe3yJabTATHI 0CBOEHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 00IIero
oOpa3zoBaHus

I'eomerpus

OnepupoBaTh TMOHATHUSAMH: I[UJIUHJIPUYECKAS TOBEPXHOCTb,
oOpaszyrole IWIMHAPUYECKOM TOBEPXHOCTH, IMIMHJD,
KOHMYECKass  IOBEPXHOCTb,  OOpa3ylolue  KOHUYECKOU
MIOBEPXHOCTH, KOHYC, chepruyeckas TOBEPXHOCTh

Pacnio3naBath Tena BpaleHus (IIMHAP, KOHYC, cepa u map)
OOBACHATH CITOCOOBI MOTYYEHHUS TE BPAILICHUS

KnaccuduimpoBats B3auMHOE pacrojokeHue cdepbl Hu
IJIOCKOCTH

OneprpoBaTh NOHATUAMM: IIAPOBOM CETMEHT, OCHOBAHUE
CETMEHTa, BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAHUE
1IapOBOTO CJI0sA, BBICOTA IIAPOBOTO CJI0s1, LIIAPOBON CEKTOP

Boruucnsats 00bEMBI U MJIOIIAAN TOBEPXHOCTEH TEJ BpalllCHHUS,
reOMETPUYECKUX TeJ C IPUMEHEeHHEM (hopmyIl

OnepupoBarh TMOHATUSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B
chepy W omucaHHBIM OKoOJIO cdepbl, chepa, BOHCaHHAS B
MHOTOTPaHHHK WJIA TEJIO BPAICHUS

Boraucnars COOTHOIMICHUST MEXAY ILIONIAISIMU TTOBEPXHOCTEH
1 00BbEMaMU ITOJOOHBIX TEN

N300paxars nzyyaembie (GUTYpbl OT PYKH M C MPUMEHEHHEM
IPOCTBIX YEPTEKHBIX MHCTPYMEHTOB

BbInonHATh  (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PHUCYHKOB
OPOCThIX OOBEMHBIX (QUIYp: BHUJA CBEPXYy, COOKYy, CHHUBY;
CTPOUTDH CEYEHUS TEJ BpalllEHUs

W3Bnekatb,  MHTEPOPETUpPOBATH U NpeoOpa3oBBIBATH

uH(pOpPMAIIMI0O O  MPOCTPAHCTBEHHBIX  T'€OMETPUYECKHUX
durypax, npeACTaBICHHYIO Ha YEPTEXKAX U PUCYHKAX



6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

[TpumensaTh  reoMeTpuveckue  GakThl  JJISI  pEIICHUs
CTEPEOMETPUYECKHUX 3a/a4y, NPENoIarafoliuX HECKOIbKO
[I1aroB PeIICHUs, €CIN YCIOBHS NMPUMEHCHHS 3a/IaHbl B SIBHOM
dbopme

OnepupoBaTh MOHATHEM: BEKTOP B TIPOCTPAHCTBE

BBITIONTHATE  EHCTBUS  CIIOKCHHS BEKTOPOB, BBIYMTAHUS
BEKTOPOB W YMHOXCHHS BEKTOpa Ha 4YHCIO, OOBICHATH,
KaKMMHU CBOWCTBAMH OHH 00J1aIal0T

[IpuMeHATh TpaBWIO MNapajUielenuneaa MpUd  CI0XKEHUU
BEKTOPOB

OnepupoBaTb MNOHATUSMM: JEKApTOBbl  KOOpAMHATHI B
MIPOCTPAHCTBE, BEKTOP, MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATBI BEKTOpa, YroJl MEXAY BEKTOPaMH, CKaJISIPHOE
MIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE
BEKTOPBI

HaxomuTe cymMMy BEKTOPOB M NIPOM3BENCHHE BEKTOpA HaA
4HUCJIO, YIOJl MEXKIy BEKTOPAaMH, CKAIIPHOE IIPOU3BEICHUE,
pacKiaabIBaTh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPaM

3anaBaTh IUIOCKOCTh YPAaBHEHMEM B JIEKapTOBOW CHCTEME
KOOpAMHAT

Pematpe npocrenine reoMeTpuYecKue 3aj1aud Ha IPUMEHEHNE
BEKTOPHO-KOOPJAMHATHOI'O METOAA

Pemars 3aJa4u Ha JOKa3aTcJIbCTBO MaTEMAaTHUYCCKHUX
OTHOILICHUNU M HaXxO0XXACHUC TCOMCTPUUCCKUX BCIMYHMH 110
06pa3uaM WK aJIrOpuTMaM, IIPHUMCH:AA H3BCCTHBIC MCTOIbI
IIpHU pCHICHNN CTAHIAPTHBIX MATCMATUYCCKUX 3a1a4

[IpumensaTs  mpocTEHIIME  OPOrpaMMHBIE  CpPEICTBA U
ANEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI IIPU  PELICHHUU
CTEPEOMETPUYECKUX 3a1a4

[IprBoIUTH TIpUMEPHI MATEMATUYECKHX 3aKOHOMEPHOCTEN B
NPUPOJIE M JKHU3HU, pACIO3HABATH IMPOSBIICHHE 3aKOHOB
T€OMETPUU B UCKYCCTBE

[IpuMeHATH MOTy4YeHHBIC 3HAHUS HA MTPAKTHUKE: aHATM3UPOBATh
peasbHBIC CHUTYallUH W TPUMCHSTh W3yYCHHBIC ITOHSATHUS B
nporiecce MOMCKa perieHus MaTeMaTHYECKH
chopMyIMpOBaHHON TMPOOJIEMBI, MOJIECIUPOBATh pPEATbHBIC



CUTYyallUM Ha SI3bIKE T'€OMETPHUH, HCCIENO0BATh MOCTPOEHHBIE
MOJIETM C HWCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHSATUUH H
TEOpeM, ammnapara aareOpbl, pelarh NPAaKTHYECKUE 3a/1ayd,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMUUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

7.1

7.2

7.3

7.4

IIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA

I'eomerpus

OCHOBHBIC  TOHSITHUS CTCPCOMCTPHH. Tqua, ImpsaMas, IINOCKOCTD,
IMPOCTPAHCTBO. [Tonstue 00 AKCMOMAaTHYCCKOM IMOCTPOCHUN
CTCPCOMCTPHUHN: AKCHUOMBI CTCPCOMCTPHUHN U CIICACTBUA U3 HUX

B3anmHoe pacnosiokeHue NpsMBIX B IPOCTPAHCTBE: IEpeceKaroluecs,
napajulesIbHbIe M CKpEIIMBArOIIMecs npsmele. IlapamienbHOCTh NPAMBIX U
IUJIOCKOCTEN B IIPOCTPAHCTBE: NapajulelbHbIC IIPSAMbBIE B IPOCTPAHCTBE,
[1apaJuIeIbHOCTh TPEX IPAMBIX, [1ApaUICIIBHOCTD NPSAMOU U INIOCKOCTH.
VYraplC COHANpaBICHHBIMU CTOPOHAMH, YTOJd MEXAy MpPAMBIMH B
npoctpaHcTse. [lapamienbHOCTh IIOCKOCTEN: MMApaJUIEIIbHBIE IUIOCKOCTH,
CBOMCTBA MAapAJUIENBHBIX IIOCKOCTEU. lIpocreimme mpocTpaHCTBEHHBIE
(urypel Ha IJIOCKOCTH: TETpa’ap, KyO, Mapajielenunes], NOCTPOEHUE
CEUYCHUM

[lepneHaUKYASIPHOCT OPSIMOM M TUIOCKOCTH:  TEPIECHAUKYJISPHBIC
MpAMBIE B TPOCTPAHCTBE, MPSIMbIE MapajlIeIbHbIE U IEPIICHAUKYJIISIPHBIEC K
IJIOCKOCTH, TIPU3HAK NEPHECHAUKYJIIPHOCTH TPSMOM M  TUIOCKOCTH,
TeopeMa O [OpPSAMOW  NEPIEHAUKYJSIPHOM  IUIOCKOCTHA. YIJIBl B
IIPOCTPAHCTBE: YroJ MEXAY NPsIMOM U IJIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JIMHEMHBIA Yroa JBYIpaHHOro yrua. llepneHaukyisip M HakKJIOHHBIE:
paccTosTHUE OT TOYKH OO IUIOCKOCTH, PACCTOSIHUE OT TMPSAMOM 10
IJIOCKOCTU, MPOEKIUsl (PUrypsl Ha TMJIOCKOCTh. [leprneHauKyIsIpHOCTh
TJTIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX MEPNEHAUKYIISIPax

[lonsiTME MHOTOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA,
BBIITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAaHHHMKH, pa3BEPTKA MHOTOTPAHHMKA.
[Ipu3ma: N-yronpHas mpus3Ma, TpaHd U OCHOBAHWS TPHU3MBI, IpsMas U
HAaKJIOHHAs TPU3MbI, OOKOBas W TIOJHAs T[OBEPXHOCTb TPU3MBI.
[Tapayutenenunen, TpsSAMOYrOJBHBIA NapauleseNune]] U €ro CBOMCTBA.
IIupamua: n-yrosibHasg nUpaMuAa, TPaHU W OCHOBAHUE NUPAMUIBI,
OOKOBasi W TIOJIHASI TIOBEPXHOCTh MHUPAMUJIBI, MpaBUJIbHAS W yCEUEHHAs
nupamMuaa.  OJEMEHTbl  Opu3Mbl W nupamuiabl.  [IpaBusibHbIE



7.5

7.6

7.7

MHOTI'OTPAaHHUKU: IIOHATHE IPABWIBHOIO MHOIOTPAaHHUKA, IPABUJIbHAS
IpU3Ma U IIPaBWJIbHAS NUPaMUJIa, IPABWIbHAS TPEYroJibHAs MUPAMUAA U
NpaBWIbHBIM  TeTpa’ap, KyO0. IlpeacraBieHne O  IMpaBUIIBHBIX
MHOT'OTPAaHHHMKAX: OKTa’3p, TOACKa’Ap U uKocarapyrue CeueHus: npu3Mbl
Y IAPaMUJIbI

CumMeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKHU, MPSIMOU,
IJIOCKOCTU. DJIEMEHThl CHUMMETPUU B NUpaMUIaX, Mapajijieienureaax,
MPAaBUJIbHBIX MHOTOTPAHHUKAX

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAaroHaa, YIJbl.
[Tnomans OOKOBOM TMOBEPXHOCTH M TIOJHOW TOBEPXHOCTH MPSIMOU
MPU3MBI, IJIOLIAAb OCHOBaHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPSMOMN
npu3Mbl. [lnomans O0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHOM
nupamMujibl, Teopema o Iomanu yced€éHHo nupamuabl. [lonstue 00
00béMe. OOBEM MUpPaMUJIBI, TPU3MBI

[TogoOHbie Tema B mpocTpaHcTBE. COOTHOLICHHS MEXAY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEN

11 KVIACC

Konx

6

6.1

6.2

6.3

6.4

IIpoBepsieMblii 3JIEMEHT COJIEPKAHNS
I'eomerpus

Hunuuapuyueckass  MOBEPXHOCTb,  OOpasyrollue  UUIMHAPUYECKON
NOBEPXHOCTH, OCh  LWJIMHAPUYECKOW  moBepxHOcTU. Llunmmuap:
OCHOBaHHMSI M OOKOBasi MOBEPXHOCTh, OOpa3ywoliass U OCh, IJIOMIAIh
OOKOBO Y MOJIHOW TTOBEPXHOCTH

Konuueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh
Y BEpILIMHA KOHUYECKOM MOBEPXHOCTU. KOHYC: OCHOBaHME M BEpIINHA,
oOpasyromiass M OCh, IUIOMIAJb OOKOBOW W IIOJTHOM ITOBEPXHOCTH.
VYceu€HHblii KOHYC: 00pa3yloIlire W BBICOTA, OCHOBaHHWS W OOKOBas
MTOBEPXHOCTh

Cdepa u map: 1neHTp, paauyc, JuaMeTp, TUIoaab MOBEPXHOCTH CHEpHI.
B3anMHoe pacrnonoxenue cepbl U TUIOCKOCTH, KacaTelbHas IIIOCKOCTh
K cdepe, iomanasb chepsl

N300paxkeHne Ten BpalleHUs Ha IUIOCKOCTU. Pa3BépTka ImiMHIpa U
KOHycCa



6.5

6.6

6.7

6.8

6.9

6.10

KomOunamuu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCAaHHBIM OKOJNO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIIH
TEJO BpallleHus

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00
00BEME MPSAMOYTOJILHOTO TMapajuieenurena u cieacTBus u3 He€. O0bEM
nmuInHApa, Konyca. O0BEM 1mapa u miomaas cheps

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI

Ceuennsa nunuHApa (HapajyiesIbHO U MEPIEHIUKYISIPHO OCH), CEUECHMS
KOHyca (IapajuleJIbHOE OCHOBAHMIO M IPOXOASINEE 4epe3 BEPLIMHY),
CeueHus 1apa

Bektop Ha miockocth W B mpocTpaHcTBe. CJOKE€HHE M BBIYUTAHUE
BEKTOPOB. YMHOXEHUE BEKTOpa Ha 4Mcio. Pa3ioxkeHue BekTopa IO
TpEM HEKOMIUIaHapHBIM BekTopaM. llpaBuio napaenenunena.
Pemenne 3amad, CBS3aHHBIX C NPUMEHEHUEM IIpaBUI JCUCTBUU C
BEKTOpaMu

[IpssmoyrosibHasi cucTeMa KOOpJAWHAT B MpocTpaHcTBe. KoopauHaThl
BekTopa. [Ipocrelinme 3anaun B KOOpAUHATAX. YTOJ MEXKY BEKTOPAMMU.
CkansipHoe MpOU3BEACHUE BEKTOPOB. BbIUKCIIEHHE YII0B MEXIY
OpSMBIMA M TUJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIA METOHA MpPH
pELIEHUH T€OMETPUYECKHX 3a1a4



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
MPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMA K NPeIMETHBIM pPe3yJbTaTamM
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbl
cpeaHero oouero od0pa3oBanus

Bnanenue metogamMu 10Ka3aTenbCTB, allTOPUTMAMU PEIICHUS
3a/iay; ymeHue (HopMyaupoBaTh U ONEPUPOBATH MOHSATUSIMHU:
Olpe/ieNieHue, akcuoma, TeopeMa, CIEICTBUE, CBOMCTBO,
NpU3HAK, JO0KAa3aTelIbCTBO, PABHOCHIIbHBIE (HOPMYINPOBKHY;
OPUMEHATh UX; YyMeHue ¢opMyIupoBatb oOpaTHOE U
MPOTUBOIMOJIOXKHOE YTBEP)KJIEHUE, MPHUBOIUTH MPUMEPH U
KOHTPIIPUMEPBI, HUCIOIB30BaTh METOA  MaTeMaTHUeCKOM
WHAYKIIMHA;, TPOBOAMUTH JOKa3aTEeNbHBIE PACCYXIEHHUS TpHU
pelieHuu 3a/Jay, OICHWBATh JIOTMYECKYI0 MPaBUIBHOCTH
paccyXJIeHUN; YMEHUE ONEepUPOBATH MOHATUSIMU: MHOXKECTBO,
MOJIMHOXKECTBO, ONEpallMd HaJ MHOXKECTBAMHU; YMEHUE
UCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar i
OINKCaHUsl PeaJbHBIX MPOILECCOB U SIBICHUN U MPU PELICHUU
3aJa4, B TOM YMCJI€ U3 JPYTUX y4eOHBIX MPEIMETOB; YMEHHUE
OTepupOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, ApeBoO, UKL,
rpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh W OMHCHIBATH Tpadbl
pPa3IMYHBIMHU CIIOCOOAMU; UCIOJIB30BaTh rpadbl MPHU PELICHUH

3aaad

YMeHue onepupoBaTh MOHATHSIMU: HATYypadbHOE YUCIIO, LIEJI0e
YUCJIO0, CTENEHb C LEIbIM MOKa3aTelieM, KOPEHb HATypajIbHOMN
CTEIEeHH, CTENCHb C palMOHAJIBLHBIM TOKa3aTejeM, CTEIEHb C
JNEUCTBUTEIBLHBIM T[OKa3aTesieM, JiorapudM 4Yucia, CHUHYC,
KOCUHYC M TaHTEHC IMPOU3BOJILHOTO YHCIA, OCTaTOK IO

MOAYJIIO, PpaluOHAIBHOC YHCIO0, HppalHOHAJIBHOC 4YHCIIO,



MHOJKECTBa  HaTypaJIbHBIX, LEJbIX, paloHaJIbHbIX,
JNEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh IPU3HAKU
JEIUMOCTH, HAaUMEHBIIMKM OOLIMI JEIUTEeNh U HauMEHbIlIee
obmiee KpaTHoe, aJropuT™M EBKinga npu peuieHuH 3ajad;
3HaKOMCTBO C pa3IM4YHBIMU [IO3ULUOHHBIMU CHCTEMaMH
CUHCTICHUSI; YMEHHE BBINIOJNHATh BBIYUCIICHWE 3HAYCHUU W
npeoOpa3oBaHus BBIPAXKEHUI CO CTETEHAMHU U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PANMOHATBHBIX BEIPAKCHHI, YMECHHE
OTIEepPUPOBATH HOHSTUSIMHU: MOCIIEI0BATEIHHOCTD,
apumeTryeckas Mporpeccusi, TeoMeTpudecKas Mporpeccus,
OeCKOHEYHO yObIBaromas TeOMETPUYECKasl MPOTPECCHs;
YMEHHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCIE C
IOMOUIbI0 PEKYPPEHTHBIX (OpPMYJ; YMEHHE OIEepUPOBAThH
HOHSITUSIMU: KOMIUIEKCHOE YHCIIO, COMpPSKEHHBIE
KOMIUIEKCHBIE YHCJa, MOJAYJIb U apryMEHT KOMIUIEKCHOTO
yucia, (popma 3arnucu KOMIUIEKCHBIX 4ncen (TeoMeTpudeckas,
TPUTOHOMETPHUYECKAS 151 anredpanyeckas); YMETH
IPOU3BOAUTH apudMeTnyecKkue ICHCTBHUS C KOMIUIEKCHBIMHU
YHCIIaMU; TPUBOUTH MPUMEPHI NCIOJIB30BaHUS KOMITJIEKCHBIX

YUCeJ; OINEpUpPOBATh NOHATHUAMHU: MaTpuma 2x2 u 3%3,

ONPEAECTUTEIb MAaTpPHUIIBI, r€OMETPUYECKHI CMBICIT
OIIPEICITUTEIA

YMmeHue ONEPUPOBATH MTOHATUSIMH: palMoHaJbHbIE,
HppalMOHAIBHEIE, MOKa3aTeJbHbIC, CTETICHHBIE,

gorapu(MUYECKre, TPUTOHOMETPUYECKHE YpPaBHEHHUS W
HEPaBEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATH MOHATUSIMU:
TOKJECTBO, TOXJAECTBEHHOE IMpeoOpa3oBaHue, YpaBHEHHE,
HEpPaBEHCTBO,  CUCTEMA  ypaBHEHUH W  HEPABEHCTB,
PaBHOCWJIBHOCTh YPaBHEHHWI, HEPABEHCTB M CHCTEM; YMEHHE
pelmarb ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C IOMOILBIO

pPa3IMYHBbIX NPUEMOB; pPEIIATh YPABHEHMS, HEPABEHCTBA U



CHUCTEMBI C ITapaMETPOM; IIPUMCHATHL YPAaBHCHUA, HCPABCHCTBA,
HNX CUCTCMBI IJIA PCHICHUA MATCMATUYCCKUX 3adda4 U 3a/la4 U3

pa3IMYHBIX 00JACTEN HAYKU U pealIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (DYHKIOHSA, YETHOCTH
byHKUMM, TEPUOAMYHOCTh  (DYHKIIMH, OTPaHUYEHHOCTH
GyHKUMHA, MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (GYHKIHH,
HauOoJbllleeé W HaWMEHbIllee 3HAYeHUs (YHKIMM Ha
MPOMEKYTKE, HENpephiBHAS (PYHKIUS, ACUMMOTOTHI rpaduka
dbyHKUMM, TIepBas W  BTOpas MNPOU3BOJHAS  (YHKIIUH,
reOMETPUYECKU W  (DU3UYECKUN CMBICI  MPOU3BOHOM,
nepBooOpa3Has, ONpeneIEHHbIM UHTErpaJl, YMEHUE HaXOJUTh
acUMINTOTHl  Trpaduka  GYHKIUU; YMEHHE  BBIYUCIIATH
MPOM3BOJHBICE  CYMMBI,  NPOU3BEIACHHS, YaCTHOIO U
KOMMO3UIIUKA (DYHKIIUMA, HAXOAUTh YpaBHEHUE KacaTeIbHOU K
rpaduky  (QYHKIMHU, YMEHHME HAXOAUTh  IPOU3BOJIHBIC
AIIEMEHTAPHBIX byHKIUH]; YMEHHE HCII0JIb30BaTh
MPOU3BOJHYIO IS HCCIENOBaHUSA (PYHKIUMH, HAXOJUTh
HauOOJIbIIINE M HAMMEHBIINE 3HAYCHUS (PYHKIUN; CTPOUTH
rpa@ukd  MHOTOYJICHOB C  HCIOJB30BAaHUEM  ammapara
MaTeMaTUYECKOT0 AaHAJIN3a; MPUMEHSITh MPOU3BOJHYIO IS
HaXO0XXJICHUSl HAWIYYIIEro PEIICHUS B MPHUKIANHBIX, B TOM
YHUCJIEe COIMAIbHO-DKOHOMUYECKUX W (DU3NUYECKUX 3ajlauax;
HaXOJUTh IUIONIAAN U 00bEMBI GUTYP C MOMOIIBIO UHTETPANa;
MPUBOJAUTH TPUMEPHI MATEMATUYECKOTO MOJCIUPOBAHUS C

MOMOILBIO TP PepeHITNaNTbHBIX YPAaBHEHUN

YMeHue onepupoBarb HOHATHUSMU: rpaduk  QyHKIMH,
oOpatHast (QyHKUMs, KOMMIO3ULMSA (PYHKIMM, JTUHEHHAs
byHKUMS, KBagpaTUUHas (PYHKIUS, palMOHAJIbHAS (PYHKIUS,
creneHHass  (yHKUMS, TPUTOHOMETpUYEecKue  (YHKILHH,

oOpaTHbIE TPUTOHOMETpUYECKUE (YHKIMH, MOKa3aTeIbHas U



norapudmuueckas (YHKIUHA, YMEHHE CTPOUTh TrpaduKu
M3YYEHHBIX (DYHKIUH, BBIIOJIHATH NpeoOpa3oBaHus rpaukoB
(GyHKIUH, UCTI0IB30BaTh I'paUKU IS U3YUEHHs IPOLIECCOB U
3aBHCHUMOCTEM, IpHU pELIEHUM 3aJad U3 APYTUX Y4eOHBIX
OpeIMETOB M 3aJad U3 pealbHOM KU3HHU; BBIPAXKATH
dbopMynaMu 3aBUCUMOCTH MEXAY BETUYMHAMU; HCIIOIb30BATh
cBOMcTBa M rpaduku (GYHKIUN A7 pelIeHUs ypaBHEHUH,
HEPAaBeHCTB M 3aJady C [apaMeTpamu; Hu300paxaTh Ha
KOOPAMHATHOM IIOCKOCTH MHOKECTBA PELICHUN YpPaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIC 3aJladyd pa3HbIX THUIIOB (B TOM
YyUCJIe Ha MPOILICHTHI, JOJW U YacTH, Ha JBWXKEHHE, paboTy,
CTOMMOCTHh TOBapOB W YCIyT, HAJOrHW, 3aJa4yd W3 00yactu
yOpaBl€HUs]  JUYHBIMU U CEeMEWHbIMH  (DUHAHCAMU);
COCTaBIISAITh BBIPAKEHMS, YPABHEHHUS, HEPABEHCTBA U UX
CUCTEMBbl TIO YCIOBHUIO 33/1aud, MCCIEAOBaTh MOJYYEHHOE
pelIeHre U OIEHWBATh IMPABJIONOJI0OHOCTh PE3YJIHTATOB;
YMEHHE MOJAEIHUPOBATh pPEalbHbIE CUTyalldd Ha S3bIKE
MaTeMaTUKH; COCTaBIIATh BBIPAYKEHUS, ypaBHEHUS,
HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H, UCCIIEN0BAaTh
MOCTPOEHHBIE MOJIEH C MCIOJIB30BAHUEM armapara aareOpsl,

MHTEPIIPETUPOBATH MMOJTYUYECHHBIA PE3YyJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeHEe apu(METHIECKoe,
MearaHa, HauboJiblllee M HauMMEHbIee 3HA4YeHMs, pa3Max,
JUCTepcusi, CTaHAApTHOE OTKJIOHEHUE YMCIOBOro Habopa;
YMEHUE  U3BJIEKaTh, HMHTEPHPETUPOBATH  HMHPOPMALHUIO,
MPEACTABICHHYI0 B TaOIMIax, Ha JuarpaMmax, rpaduxax,
OTPaXAIOIyl0 CBOMCTBAa pEalbHBIX NPOLECCOB U SIBJICHUN;
MPEACTABIATh HHPOPMALIMIO C TOMOILBIO TaOJIUIL U JUarpaMM;

ucciacaoBarb CTaTUCTHYCCKUE HaHHBIC, B TOM YHCIC C



IMPUMCHCHUEM I’pa(l)I/I‘ICCKI/IX MCTOAOB MW  JJICKTPOHHBIX
CpCACTB,; I‘pa(I)I/ILICCKI/I HCCJIICA0OBAaTHL COBMCCTHEIC Ha6J'IIOI[CHI/IH

C IOMOIIBIO JHUAarpaMm paCCCUBAHUA U JIMHEHHOU perpeccun

YMeHrne onepupoBaTh IMOHITHUAMU: CIYYaWHBIA OMNBIT U
Clly4dailHoe COOBITHE, BEPOSTHOCTH CIIy4alHOTO COOBITHS;
YMEHHE  BBIUHCISATH BEPOSITHOCTh €  HUCIOJIb30BaHUEM
rpa@uueckux METOJOB; MPUMEHATh (DOPMYJBI CIOXKEHUS U
YMHOKEHHSI BEpOSATHOCTEH, (OpMYITy IMOJHOW BEPOSITHOCTH,
dbopmyny bepHymin, koMOuHaTopHBIE (aKThl W (HOPMYJIBI;
OLICHMBATh BEPOSTHOCTH pEaJbHBIX COOBITUN; YyMEHHE
OTEpUPOBATh MOHSATUSIMU: ciiyuyaiiHas BEJIMYMHA,
pacripesieJieHue BEpPOSTHOCTEHM, MaTeMaTUYECKOE OXHUJaHUE,
JACTIEPCUA U CTAHJIAPTHOE OTKJIOHEHHUE CITyYailHON BEJTMYUHBI,
GyHKIIUU  pacOpenesieHus] U IUJIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOTO W HOPMAJILHOTO pachpeicsieHul; yMEHHUE
WCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeNICHU s
pElIeHHs 3aJlay; 3HAKOMCTBO C TMOHSTHUSIMU: 3aKOH OOJIBIIUX
YHUCeJ, METOJbI BBIOOPOYHBIX HCCIEAOBaHUM; YMEHHUE
MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCEN B
OPUPOAHBIX W OOIIECTBEHHBIX  SABJIICHUSIX;  YMEHHUE
ONEPUPOBATh MOHATUSMU: COUYETAHHE, MEPECTAHOBKA, UHCIIO
COYETaHUM, YUCJIO TMEpPEecTaHOBOK; OMHOM HprOoTOHA; yMeHUe
MPUMEHSITh KOMOWHATOpHbIE (aKThl U PaACCYXKACHUS IS
pelIeHus 3a/1ay; OlICHUBATh BEPOSTHOCTU PEATbHBIX COOBITUH;
COCTaBJIAITh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH

MTOJYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUYKA, PSIMAasi, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YIJIA, IUIOCKUH YIOJI,
JBYTPAHHBIM yroJl, TPEXTPAaHHBIA YIroOJI, CKPEIIUBAOLINECS

psIMbIE, MAPAJIIETBHOCTh M NEPIEHAUKYIIAPHOCTD NPSIMBIX U
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IJIOCKOCTEM, yroi MEXIy MPSMBIMHU, YIOJl MEXIY MPsSMON U
IJIOCKOCTBIO, YIOJl MEXAY IUJIOCKOCTSIMH, PAacCTOSHUE OT
TOYKHM JO0 IUIOCKOCTH, PpACCTOSTHUE MEXKIY MPSIMBIMH,
paccTosiHue MEXIy TUIOCKOCTSIMH; YMEHHE UCTIOIb30BaTh MPHU
pelieHnu 3a7a4 u3y4eHHble (PaKkThl U TEOPEMBI TIJIAHUMETPHH;
YMEHUE OLIEHHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOLIEr0 MUPA;
CTPOUTH MaTeMaTHYECKHE MOJIEIN C MTOMOILBIO
r€OMETPUYECKUX IMOHATUN W BEIIMYUH, PELIAaTh CBS3AHHBIE C

HUMHU HNPAKTUICCKUC 3a/1a9TN

YMeHue onepupoBath MOHATUSAMU: IJIOWEAAb QUTYPBI, 00BEM
¢burypsl, MHOTOTPAaHHHUK, TPABUIBHBIA  MHOTOTPAHHUK,
CeueHHWE MHOTOIpaHHWKA, KyO, Mapajienenurnes, Mpu3Ma,
nupamuga, ¢Gurypa M TOBEPXHOCTh BpAIlCHHS, MIJIUHAP,
KOHYC, map, cdepa, miomaab chepsl, MIomaabr MOBEPXHOCTH
nupamMubl, TPU3MbI, KOHYyca, LMIUHApPA, O00BbEM KyOa,
OPSIMOYTOJIBHOTO ~ Napajulefienunena, HUPaMUbl, TPU3MBI,
HWIMHIpPA, KOHYyca, L1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS
KOHyca M UWIMHIpa, NapajulejibHble OCH WJIH OCHOBAHHUIO,
CeueHue Iapa, IIIOCKOCTh, Kacaromasics chepsl, HUIMHAPA,
KOHyCa; yMEHHME CTPOUTb CEYEHHE  MHOTOIpaHHUKA,
U300pakaTh MHOTOTPAHHUKH, GUTYPl U TOBEPXHOCTHU
BpallleHWsl, WX CEYCHHs, B TOM 4YHCIE€ C TOMOIIBIO
DJIGKTPOHHBIX ~ CPEJCTB; YMEHHWE TPUMEHSITh CBOWCTBA
r€OMETPUYECKUX (QUTYp, CAMOCTOSITENBHO (OPMYIHPOBATH
ONpeieNieHus] M3ydaeMbIX (uUryp, BBIIBUTATH THUIIOTE3BI O
CBOWCTBaX W  TpH3HAKaXx  TeOMETpUYecKux  uryp,
O0OOCHOBBIBaTh WJIM OIPOBEpraTb MX; YMEHHE IPOBOJIUTH
kiaccudukanuio  GUryp MO pasNMYHBIM  TIPHU3HAKaM,

BBITIOJIHATD HeO6XOI[I/IMBIe AOITIOJIHUTCIIBHBIC IIOCTPOCHUA

YMenue OIICpUpPOBAaThH ITIOHATUAMMU.: JBHKCHHC B
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MPOCTPAHCTBE, TMapaUICIbHBIA IEepEeHOC, CHMMETpPHUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHUC
1o100us1, MoA00HbBIC (DUTYpPHI; YMEHHE Paclo3HaBaTh PaBHBIC
U Mojao0HbIe (PUTYPBI, B TOM YHCJIE B MPHUPOJE, MCKYCCTBE,
apXUTEKTYpPE; UCIIOJIB30BaTh TCOMETPUICCKIE OTHOIIICHUS TIPH
pEeIICHUM 3a/ad; HaXOAUTh TEOMETPHUUYECKHE BEIUYHHBI
(nmuHA, yroJd, IUIOmAAh, OOBEM) TpHU pEIICHWH 3ajad U3
JIPYTUX y4eOHBIX MPEIMETOB M W3 PEATbHOW JKU3HU; YMCHHE
BBEIYHCIIATh TEOMETPUYCCKUE BEIWYHMHBI (IJIMHA, yTOJ,
Iomaab, O0O0BEM, IUIOMAAL TOBEPXHOCTH), HCIOIB3YS
W3ydeHHBbIE (OPMYJIBI W METONIBI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH THUPAMUJIBI, TPHU3MBI, KOHYyca, IWIHHJIPA,
101 cdepsr; 00BEM KyOa, MPSIMOYTOJIBHOTO
napajuiefienunena, MUpaMHIIbl, MPU3MbI, HUJIUHAPA, KOHYCa,
miapa; yMEHHE HaXOJUTh OTHOIICHHE OOBEMOB MMOAOOHBIX
¢uryp

YMeHne omnepupoBaTh MOHATHSIMH: MPAMOYTOJbHAS CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEICHNE BEKTOpa HA YHCIIO,
pa3NoKEeHHE BEKTOpa MO 0a3ucy, CKaISIpHOE MPOU3BEACHHE,
BEKTOPHOE TPOU3BEICHUE, YTOJI MEXIY BEKTOpaMHU; YMEHHE
WCITOJIB30BaTh BEKTOPHBIM W KOOPAWHATHBIM METON JJIA
pEIICHUS TEOMETPUYCCKUX 3adad W 3a7ad JIPYruxX YIeOHBIX
MIPEIMETOB

YMeHue BeIOMpaTh MOIXOMAIINNA METOJT IJIsl PEUICHUs 3a/1a4H;
MMOHUMaHUE 3HAYNMOCTH MaTEMAaTHKH B U3yYEHUHU TTPUPOTHBIX
U OOIIECTBCHHBIX TMPOIECCOB WM  SBJICHWUW, YMCHHE
pacrno3HaBaTh NPOSBIICHUE 3aKOHOB MaTEMaTHKH B UCKYCCTBE,
YMEHUE TPUBOAWTH NPHUMEPHl MAaTEMaTHYECKHX OTKPBITHHA

POCCUHCKOW U MUPOBOW MAaTEMaTUYECKON HAYKU



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
2.3
2.4
2.5
2.6
2.7

HpOBepﬂeMblﬁ JNIEMEHT COACPKaHUA

Yucna 1 BBIYUCICHUS
HaTypaJ'II)HBIe M 1O CJIBIC YU CJIA. HpI/IBHaKH JCIIMMOCTH L CJIBIX YHUCCII

PaHI/IOHaJILHI)Ie ypcina. OOBIKHOBEHHBIE H JACCATHUYHBIC I[pO6I/I,

MIPOIICHTHI, 0ECKOHEUHBIE IEPUOANICCKUE TPOOH

ApudmMernueckuii KOpeHb HaTypajdbHOM creneHu. JledcTBus ¢

apu(pMETUYECKUMH KOPHSIMH HATypPaJIbHON CTENIEHU

CreneHp ¢ OCJIbIM  ITIOKA3aTCJICM. Crenenp c paduOHAJIbHBIM

noka3aresieM. CBOMCTBA CTEIICHU

CuHyC, KOCHMHYC M TaHT€HC YHCJIOBOTO aprymeHra. ApKCHHYC,

ApPKKOCHHYC, apKTAHT'€HC YUCJIOBOI'O apryMEHTa
Jlorapudm uncna. JleciTuuHble U HaTypajbHbIE JIOTapU(DMBbI

JlericTBUTENbHBIE yuca. Apudpmernueckue onepauuu c
AeCTBUTENBHBIMU yHciaMu. [IpuOiamk€HHbIE BBIYMCIEHUS, IpaBUiia

OKPYIJICHUSI, TIPUKHUIKA U OLICHKA PE3yJbTaTa BHIUUCICHUIN
[TpeoOpazoBaHme BhIpAKCHUI

KowmruiekcHbie uncna

YpaBHEHUS U HEPABEHCTBA

[lenbie u qpoOHO-palMOHATBHBIC YPaBHEHUS
UppanronanbHbie ypaBHEHUS

TpuronoMmerpruueckue ypaBHEHUS

[TokazaTenbHbIC U JTOTApUPMUIECKHIE YPABHCHUS

[enbie u qpoOHO-paIMOHATBLHBIE HEPABEHCTBA
UppanmonansHbie HEpaBEHCTBA

[TokazaTenbHbIC U TOTapUPMUIECKUE HEPABEHCTBA



2.8
2.9
2.10
2.11

3.1

3.2

3.3

3.4
3.5

3.6

3.7

3.8

4.1

4.2

4.3

5.1

TpuroHoMeTpryecKnue HEpaBeHCTBA

CucTeMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMU

Martpuia cucTeMbl TMHERHBIX ypaBHEHUI. ONpeaeanTelb MAaTPULbI
OyHKIUU U TpaduKu

Oyakmsa, cnocoObl 3ananus ¢yHkuuu. ['pabux dyHknuu. BzaumHo
obpatnple PyHkiMu. YETHRIE M HEUETHBIC QyHKIMH. [lepuoauueckue
byHKIIIN

OO6nacth ompeneneHuss W MHOXECTBO 3HaueHuil (yHkiuu. Hynu
byHKIIUU. [TpomexyTkH 3HAKOIOCTOSIHCTBA. [TpomexyTku
MOHOTOHHOCTH (YHKIIMHU. MaKCUMyMbl ¥ MHUHUMYMBI (DYHKITUH.

HaunOoubliee 1 HauMeHbLIee 3HauyeHue (QyHKIIMHA Ha TPOMEKYTKE

CrenenHass (QyHKIUS C HaTypalbHbIM U IEJbIM TMOKa3zaTeneMm. EE

cBoiicTBa u rpadux. CBoicTBa U rpa@uK KOPHS N-Oi CTENEHU
Tpuronomerpudeckue QyHKIMU, UX CBONCTBA U IpapUKU
[loka3zaTenbHas u jorapupmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKu

Touku pazpsiBa. AcUMOTOTHI rpa@ukoB pyHKIMA. CBOMCTBA (PyHKIIMIA,

HETIPEPBIBHBIX HAa OTPE3KE
ITocienoBaTeIbHOCTH, CITOCOOBI 3aJaHUs ITOCIEIOBATSIBHOCTEH

Apudmernueckas 1 reomerpuueckas nporpeccun. Gopmysa CIOKHBIX

IIPOLICHTOB
Hauana marematnueckoro ananusa
[TpousBoanas ¢pynkuuu. [IponsBoaHbIe FI€MEHTAPHBIX (PYHKITUN

[IpumeHnenrne MPOM3BOJHOM K  HWCClENOBaHUIO  (QYHKIMA  Ha
MOHOTOHHOCTh M OKCTpeMyMmbl. Haxoxnenue Haubomblero u

HAaWMEHBIIIEro 3HaUeHUs (PYHKIIMHU Ha OTPE3KE
[lepBooOpaznas. Murterpan
MHo>XecTBa U JOTHKA

MHoO»xecTBO, omnepauu Haj MHOXecTBamu. [uarpammbl Oitnepa —

Benna



5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Jloruka

BeposTHOCTB M CTaTUCTHKA
OnucarenbHasi CTaTUCTHKA
BepostHOCTB

KombunaTopuka

['eomeTrpus

@urypsl Ha IJIOCKOCTH

[IpsiMBbIE U IITOCKOCTH B IPOCTPAHCTBE
MHororpaHHuKu

Tena 1 NOBEPXHOCTH BpAIlCHUS

KOOpI[HHaTBI N BCKTOPLI



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

Marematuka. 'eomerpus; 10 kiace. yrimyonenHoe o0yuenue Mepansk A.l'.,
Homuposckuii [[.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO611ecTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNbCKU LIEHTP
«BEHTAHA-I'PA®y»; AxunonepHoe o61iecTBo «M3maTenbcTBo
«IIpocBenienue»

* Maremaruka. I'eomerpus; 11 kiace. yrinyonennoe o0yuenue Mep3snsik AT,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.
OO011eCcTBO ¢ OTPaHUYEHHONW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-T'PA®»; AxunonepHoe 001iecTBo «31aTenbcTBo
«IIpocseuienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

ArtanacsH JI.C. 'eomeTpus, 10—11 knaccel: yue0. aist o01ieoopa3onar.
yupexaeHuil: 6a3oBsiii u npodui. ypoBuu. / JI.C. Atanacsi, B.®. byty30B,
C.b. Kagomues u np. — 18 uza. — M.: [Ipocsenienune, 2009. — 255 c.
Meroanueckue pekomennanuu. 10-11 kmacces! (k yueonuky Atanacsa JI. C. u
ap.)

['eomerpust. JInnaktuaeckue matepuainsl. 10 kinacc. bazoBblit 1 mpoduIbHBIM
ypoBHu. / 3uB b.I'. / 2023 | BacunseBa

['eomeTpus 10-11 xnaccel. KonTposibHbie paboThl kK yueOHuky JI.C.
Atanacsina | Muenckass Mupa AsiekcanipoBHa

['eomerpusi. CamocTosiTenbHble pabOThl Ha TOTOBBIX uepTexax: 10-11 knaccsl
| banastn Onyapn Hukonaesuu

I'eometpus. 10 kmacc. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI.
VYriyonennsiit ypoBenb. @I'OC

Mep3nsk, Pabunosuy, [lomoHckuit

[Mpoceemenue: Jlunus YMK Mepamnska. ['eomerpus (10-11)

[Tonpo6wnee: https://www.labirint.ru/series/62373/

Poranun A.H. Anrebpa u reometpus B Tabimiiax u cxemax. / A.H. Poranun. —
PocroB-Ha-/lony: "®enukc", 2006. — 224 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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