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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisgeTcs OAHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro OOLIEro
oOpa3oBaHMsl, TaK KaK 00€CIEYMBAET BO3MOYKHOCTb M3YUEHUs IUCLUUIUIMH €CTECTBEHHO-
Hay4YHOM HAIPaBJIEHHOCTH U MPEAMETOB I'yMaHUTAapHOro Hukia. II0CKOJIBKY Jormyeckoe
MBINICHHE, (POPMHUPYEMOE MPU U3YUCHUH 00YUAIOIIUMHUCS MOHATHIHBIX OCHOB T€OMETPUH,
OpU JOKAa3aTeNIbCTBE TEOPEM M IOCTPOCHUHU IIEMOYKU JIOTMUECKUX YTBEP)KIECHUH Ipu
pPEIIEHNN TEeOMETPUYECKUX 3aJady, YMEHHE BBIJBUraTb U OINPOBEPraTb TI'MIIOTE3bI
HETNOCPEICTBEHHO HCHOJIB3YIOTCS MPU PEUIEHUM 33ad €CTECTBEHHO-HAyYyHOro LUKJA, B
YaCTHOCTH (PU3UYECKHUX 3a]a4.

Llens ocBOeHMS MporpaMMbl yueOHOro kypca «l'eomeTpus» Ha yriayOJEéHHOM YpOBHE
— pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUYaOUXCsl PU U3yUYEHUU T€OMETPUH, KaK
COCTaBJISIOLIEH MpeaMeTHOM obnacT «MaremaTtuka U HHPOpMaTHKay depe3 oOecredeHue
BO3MOKHOCTH MPUOOPETEHUS U UCIIOIb30BaHMs Oosee riyO0KUX TeOMETPUUYECKUX 3HAHUU
U JAeUCTBUM, cHequ(UYHBIX TE€OMETPUU, M  HEOOXOAUMBIX ISl  YCIELIHOTO
1po¢heCCUOHAIBHOTO 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuoputeTHbIMM  3aJadyaMM  Kypca T€OMETpUM Ha  YriyOJEéHHOM  ypOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclUIMpeHue TMPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYpbl U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE MPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJIENSIX, IO3BOJISIIOIIMX ONUCHIBATH W HW3Yy4aTb pa3Hble SIBICHUSA
OKPYKAIOIIEr0 MUpa, 3HAHWE MOHATHMHOrO amnmapara mno paszaeny «CrepeoMeTpus»
y4eOHOTO Kypca reOMETPHH;

(GbopMHpOBaHHWE YMEHHUS BIAJETh OCHOBHBIMU TOHSTHSIMH O MPOCTPAHCTBEHHBIX
(¢urypax u ux OCHOBHbIMU CBOMCTBaMH, 3HaHUE TEOPEM, POPMYJ U YMEHHE UX IPUMEHSTD,
YMEHHUSI OKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

(dopMHpOBaHKE YMEHUSI Paclo3HaBaTh HA YEPTEXKaX, MOJACNAX U B pPEaIbHOM MHPE
MHOTOIPaHHUKH U TeJla BpalleHUsl, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIEIIH;

dbopMHpOBaHWE  TOHUMAaHUS  BO3MOXHOCTH  aKCMOMATHYECKOTO  MOCTPOCHUS
MaTeMaTHYECKUX TeOpHil, (GopMHUpOBaHHE MOHUMAHUS POJIM AKCHOMATHKH MPU IPOBEICHUH
paccyXICHUN;

dbopMHpoBaHrE YMEHHUs BIAJETh METOAAMH JOKA3aTEIbCTB U aJrOPUTMOB PEIICHMUS,
YMEHUSI WX NPUMEHSTh, MPOBOJUTH JOKa3aTelIbHbIE pPAaCCYKIEHUS B XOAE pelIeHUs
CTEpPEOMETPUYECKUX 3aJad M 3aJad C IMPaKTHYECKUM Ccojep)kKaHueM, (OpMUPOBAHHE
MpEJICTaBICHUs] O HEOOXOAMMOCTH JI0KA3aTeIbCTB NPU OOOCHOBAHMU MaTeMaTUYECKUX
YTBEPKICHHUM U POJIM AKCHOMATHUKH B IIPOBEJIEHNN JEAYKTUBHBIX PACCyKJICHUM;

pa3BUTHE M COBEPILICHCTBOBAHWE HWHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOyyaromuxcsl, I03HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUM, KPUTUUHOCTU
MBIIUICHUS, UHTEPECA K U3YUEHUIO TEOMETPHUH;



dbopmupoBanre (HYHKIIMOHATLHONW TPAaMOTHOCTH, PEJIEBAHTHOW T€OMETPUU: YMEHHS
pacno3HaBaTh IMPOSIBJICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKMU3HEHHBIX CUTYaIlUsAX H TPH U3YYCHUH JPYyTUX Y4YEOHBIX TIPEIMETOB,
NPOSIBJIEHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAIBbHBIX CHUTYaLH,
UCCIIEAOBAaHUS IOCTPOCHHBIX MOJIECIIEN, HHTEPIPETALIMU TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU cOZEpXKATeIbHBIMH JHHUSIMH yueOHoro Kypca «I'eomerpusi» B 10-11
KJ1accax ABILIOTCA: «lIpsMble M IUIOCKOCTH B IPOCTPAHCTBE», «MHOrorpaHHukm», «Temna
BpalleHus», «BEKTOpbI U KOOPAUHATHI B IPOCTPAHCTBEY, «JIBUAKEHHS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh ONEPUPOBATH TOHATUIMUY,
pEeleBaHTHBIMU TE€OMETpUM Ha yriayonéHHoMm ypoBHe oOyuenuss B 10-11 kiaccax,
OTHOCUTCA KO BCEM COJEp>KATEIbHbIM JIMHUAM Y4eOHOro Kypca, a (QopMupoBaHUE
JIOTUYECKUX YMEHHI pacrpeAessieTcss HE TOJIBKO MO COJIEepPKaTelIbHbIM JIMHHSIM, HO U IO
rogam  oOyuenus. CopgepxaHue 00pa3oBaHus, COOTBETCTBYIOUIEE  IPEIMETHBIM
pesynbTatam ocBoeHusi denepanbHOl pabouelt mporpaMmbl, pacnpeeIEHHbIM 10 ToJaM
o0y4yeHHUs, CTPYKTYpUpPOBAHO TakuM oO0pa3oM, 4YTOObI KO BCEM  OCHOBHBIM,
MPUHIMIHAIBHBIM BOIIPOCcaM OOyyaroluecs oOpanjaiich HEOAHOKPATHO. DTO IMO3BOJISET
OpraHU30BaTh OBJIAJCHHE M€OMETPUUECKUMU MOHATUSIMHU M HaBbIKAMU MOCIEAOBATEIBHO U
MOCTYIATEIbHO, C COOJIIOICHUEM MPUHIUIIA PEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOYATh
B OOIIYIO CHCTEMY I'€OMETPUUECKUX MPE/ICTABICHUI 00YYaIOIIUXCsl, PACIIUPAS U YTITyOIsist
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3naTh ycioBus s auddepeHuanuu o0ydeHus, MOCTPOSHUS WHINBUYaTbHbBIX
o0pa3oBaTeNbHBIX MpOTpaMM, OOECTHeUnuTh YIrIyOJIEHHOE W3YyYEeHHUE TEOMETPUU Kak
COCTaBJIsItONIEH yueOHOro npeamera «MaremaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K MPOJOJDKEHUIO H3YYEHUS MATEMaTUKH € Y4ETOM
BbIOOpa Oynymiedt mnpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXIYy OOIUM U
po¢eCCHOHAIILHBIM 00pa30BaHUEM.

Ha n3yuenne yueOHOTO Kypca «['eoMeTpus» Ha yriiyoJiéHHOM ypoBHE oTBoauTCS 204
gaca: B 10 xmacce — 102 yaca (3 yaca B Henmenwo), B 11 kimacce — 102 gaca (3 ydaca B
HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpur. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMATMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble M CKpelIMBaromuecss npsmble. [Ipu3Hakum CckpemumBaromumxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENIbHOTO MPOEKTUpOBaHUSA. M300paxeHue
buryp B mapajjiesbHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IMAPAJIICIbHBIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, Teopema O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPHNEHIMKYJAPHOCTH  ABYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PDaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienunienn, OPSAMOYTOJIBHBIA — NApajUleenunes; ¢  €ro  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBHiibHBIE MHOTOIpDAHHUKH: IIPAaBWIbHAs IpU3Ma U



npaBUbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas NUPAMHUAA W IPaBUIbHBIN
TeTpa’ap, KyO. IlperncraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YTJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPAMUJIB,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIbHON
nUpamMubl.

BeKTopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [JIMHA HEHYJIEBOTO
BEKTOPa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE MW IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpaslOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM ~ BekTopaM. IIpsiMmoyrosibHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpaimenus

[TonsiTvs: IMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BpameHus:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHIPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1apoBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BnucaHHas B
UWJIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThlo. Kacanune mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIUHY), CEUCHUS I1apa, METObl IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IEpEHOCa
CEKYIIIEH TNTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHNs] B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pPKAbHAA CHUMMETPUSI, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BoCIUTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOuiectBa (BbIOOpPHI, ONPOCHI M JPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMM B COOTBETCTBUM C HX
(GYHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUHUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HACTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cpOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  JESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt U Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHMIO HA MPOTSHKCHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUSA
COITMATIbHO-IKOHOMHUYECKUX ITPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4Ye0oBEUECKOM JesATEeIbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM Kak CpEJCTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYHIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSMHU, (HOPMYIHPOBATh
OTIpeJICICHHS TIOHATHM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTHUBHOTO), BEICTPAUBATh aPTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIB30BaTh BOIPOCHl KAaK MCCIIEIOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MNPOTHBOpEYHE,  MpoOJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAaHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 0ObEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IMIPOILIECCa, A TaKKE BbIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHI MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uH(popmaun o CaMOCTOATENbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM - OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauu,
KOMMEHTHUPOBATH MOJYYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHsS 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJIEKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM KaKk  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 3a/1auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESITEIbHOCTH, HAXOUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€Jlb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXIeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHPOBATb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIbHOE U OpPTOTrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH W300pakeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCITH IUIOIIAAM  IOBEPXHOCTE  MHOTOTPaHHUKOB  (IpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATUSIMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemiaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e IMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIEC MOHSTUS B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npo0JieMbl, MOJIEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUE 3a]auH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTSAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [WIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BPAICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoiokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBSI3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAILICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIA/ISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOI0O0HBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPe0oOpPa3oBbIBATHL HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATD OIEpalliy HaJl BEKTOpaMUu;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YTJIOB MEXKIY IMPSIMBIMU
U IUIOCKOCTSIMU, BBIYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo 00us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUECKNE YTBEPIKICHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh N3YUCHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B INIpOLIECCE IIOMCKA  PEIICHHS
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TIOHIATHM U TEOpeEM,
annapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE ITJNTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Bsenenue B ctepeoMeTputo 23 1 Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
’ BzaumHoe pacrnonoxxeHue npsiMbix B 6 | bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f415b90
3 [TapaniensHOCTb MPSIMBIX U IIOCKOCTEH B g bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f415b90
4 [TeprieHAMKYASIPHOCTD MPAMBIX U )5 bubmuoreka [JOK
IJIOCKOCTEN B MPOCTPAHCTBE https://m.edsoo.ru/7f415b90
5 VYTIIBl U pacCTOSHUSA 16 1 Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
6 MHororpanHuku 7 1 bubmmorexa [OK
https://m.edsoo.ru/7f415b90
7 BexkTops! B mpocTpaHcTBE 12 bubmorexa LIOK
https://m.edsoo.ru/7f415b90
g [ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHs 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3iesioB M TeM dueKkTpoHHbIE (LM pPOBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
| A 15 | bubnunoreka LIOK
HAJHTHHeCKa% TeoMeTprA https://m.eds00.ru/7f415b90
) [ToBTOpEeHME, 0000IIEHNE 1 15 | bu6nunorexa LIOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
é 1 1
3 O0nem mrororpannia / https://m.edsoo.ru/7f415b90
bubnunorexka LIOK
24 1
4 Tena ppamettits https://m.eds00.ru/7f415b90
5 [Tnomaan moBEpXHOCTU U OOBEMBI 9 | bu6nunorexa LIOK
KPYIJIBIX TEIl https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
1
6 Amkerus > https://m.eds00.ru/7f415b90
7 [ToBTOpenue, o6o0IIEHNE U 17 )
cUCTEeMaTH3aInsI 3HaHUHN
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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HOYPOYHOE IINTAHUPOBAHUE

BocnurarejbHas 1eATEJILHOCTh YYUTE/IsA HA YPOKAX IO NpeaMeTy «BeposaTHOCTb U CTATUCTHKA)» MPeAIoJiaraer cieayoiee

¢ YCTAHOBJICHUC OOBCPUTCIIbHBIX OTHOIIICHU I MCXKAY YYHUTCICM H €TI0 Y4YCHHKAMH, CHOCOGCTByIOH_II/IX MMO3UTUBHOMY BOCIIPpHUATUIO
yUYanmMucs TpeOOBaHM U TIPOCHO YUHUTENs, IPUBICYCHUIO NX BHUMAHHS K 00CYKIaeMOi Ha YpOoKe (3aHsITHH) HH()OPMAIINY, aKTUBH3AINH HX
MMO3HABATEIIbHOM JeSITEIbHOCTH,

* noOyXXJEHUE YYEHHUKOB COOJIIOJaTh HA YpOKe (3aHATUM) OOLIEHPUHATHIE HOPMBI NOBEICHMs, IpaBUiIa OOLIEHUS CO CTAPIIUMHU
(Yy4uTensiMu) U CBEpCTHUKaMHM (YYEHUKAMU ), IPUHIUIBI Y4eOHON IUCIHUIIMHBI M CAMOOPraHU3alluY;

* IpUBJICYCHHE BHUMAHUS YYEHUKOB K LIEHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypoKax (3aHATHUAX) SIBICHUH, OpraHu3anus ux padoTsl C
HOJIy4aeMOM Ha ypoke (3aHATHH) COLMAIbHO 3HAYUMON MHpOopMannell — MHULIMUPOBaHUE €€ 00CYXKAEeHUs, BBICKAa3bIBAaHUS YUALUMHCS CBOETO
MHCHUA 11O €€ IT0OBOAY, Bblpa6OTKH CBOETO K HEH OTHOLICHUA,

* WCIOJb30BAaHWE BOCIHTATEILHBIX BO3MOXKHOCTEH CONEpKaHHS Yy4eOHOTO IpeaMeTra dYepe3 IEMOHCTPAIMIO JETSM IpPUMEPOB
OTBETCTBEHHOI'0, I'PaX/JaHCKOI'0 TMOBEJEHUS, MIPOSBICHUS YEIOBEKOIIOOUS U 100pOCEpIeYHOCTH, Yepe3 MoJA00p COOTBETCTBYIOLIUX TEKCTOB
JUTSL 9YT€HUS, 3a]1a9 JJIs1 PeIIeHUs], TPOOJIEMHBIX CUTYAIMH JUIsi 0OCYKJIEHHS B KJIACCE;

* IPUMEHEHHE Ha YPOKe (3aHATUHN) UHTEPAKTUBHBIX (hOPM pabOThI yHaLUXCS:

- UHTEJUIEKTYaJbHBIX UI'P, CTUMYJIUPYIOLIUX TIO3HABATEIbHYI0 MOTUBALIMIO YYCHUKOB; IUJAKTHYECKOIO TeaTpa, e MOIy4YECHHbIE Ha
ypOKe (3aHSATHH) 3HAaHUs OOBITPHIBAIOTCS B T€ATPAJIbHBIX MOCTAHOBKAX;

- TUCKYCCH, KOTOpPbIE Ja0T YYaIllUMCSl BO3MOKHOCTb TPUOOPECTHU OIBIT BEIEHUSI KOHCTPYKTHUBHOT'O JTMAJIOTa;

- rpynmnoBoi paboThl WK pabOTHI B apax, KOTOPhIE ydaT 00ydaroluxcsi KOMaHJHOW paboTe 1 B3aUMOJIEHCTBUIO C IPYTUMU JIE€TbMU;

* BKJIIOYEHHE B YpPOK (B 3aHSTHE) UTPOBBIX MPOILENYp, KOTOPbIE MOMOIAaIOT MOAJEPKaTh MOTHUBALIMIO JIeTell K MOJYYEHHIO 3HAHUM,
HaJaQXUBAHUIO TTO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIEHHWW B KJIACCE€, TTOMOTAIOT YCTAHOBJICHHUIO OOpOXKeNaTelbHONH aTMOochepbl BO BpeMs
ypoKa (3aHsATus);

* MHUIMMPOBAHUE U TOJJECPXKKA HCCIEAOBATENBCKON JEesITeIbHOCTH O0y4aroIuXcs B paMKax pealu3allid UMUA HHIUBUIYaJbHBIX U
IPYNIIOBBIX HCCIEA0BAaTENbCKUX TPOEKTOB, YTO JacT IIKOJbHUKAM BO3MOXKHOCTb IPHOOPECTH HAaBBIK CAMOCTOSITEIBHOIO peIIeHUs
TEOPETUYECKOM MPOoOIeMbl, HABBIK T€HEPUPOBAHUS M OPOPMIICHHUS] COOCTBEHHBIX WAEH, HABBIK YBAXXUTEIHHOIO OTHOULICHUS K YYKUM HJIEsM,
o(opMIICHHBIM B paboTax ApYrux HccienoBaTenel, HaBbIK MMyOJIMYHOTO BBICTYIUICHUS Nepes ayAuTOpHel, apryMEeHTHPOBAHUS U OTCTaUBaHUS
CBOEH TOYKH 3pEHUS.

OcymiecTBisieTcs yepes:

Ha pezuonanbHom, MyHUYUNATLHOM U 8CEPOCCUTICKOM YPOBHE:

eyyacTHe B TMpPEIMETHBIX OJHUMIHNANaX (OYHBIX M 3a0YHBIX), NPEAMETHBIX KOHKYpCaX, HAyYHO-NPAKTUYECKHX KOH(EPEHIUSX,
COPEBHOBAHHUAX.



Ha ypoene kopnyca:

e CIICIMATIbHO pa3pabOTaHHbIE 3aHATUS — COOBITHIMHBIE YPOKH, IOCBSIIEHHbIE UCTOPUYECKUM JlaTaM M COOBITUSM, OHJIAHH-3KCKYpCUHU
KOTOpBIE, PacIIMpPSIIOT 00pa3oBaTeIbHOE MPOCTPAHCTBO IMPEIMETA, BOCIHTHIBAIOT YBAKEHHWE K HCTOPUYECKUM JIMYHOCTSAM, JIIOASM HAYKH,
J1r000Bb K IPEKPACHOMY, K IPUPOJIE, K POJHOMY Kpalo;

®3HAKOMCTBO C Pa3JIMYHBIMH JIOCTHKCHUSMHU HAyKH W TEXHUKH, OOCYXJECHHE IKOJOTHUECKHX IMPOOJIeM, MCCIEIOBAHUS U BHECCHHE
IIPEIOKEHUH 110 MUPOYCTPOMCTBY;

e [IpoBe/eHUE Y4eOHbIX (OJMMIIMAJIbI, 3aHUMATENIbHbIE YPOKH U ISATUMUHYTKH, YPOK - JA€JOBas MIpa, ypOK — IyTELIECTBUE, YPOK
MacTep-Kiacc, ypoK-UCCIIEA0BaHUE U Ap.) U y4eOHO-pa3BlIeKaTeIbHbIX, CHOPTUBHBIX MEPONIPUITUH (KOHKYpc-urpa «lIpeamerHslil kpoccBopa»,
TypHUp «CBOSI UTpa», BUAKTOPUHBL, JIUTEPATypHasi KOMIIO3ULS, KOHKYPC ra3eT U PUCYHKOB, SKCKYpPCHUS U JIp.);

®  UCHOJb30BAaHUE BU3YaJIbHBIX 00pa30B (IIPEIMETHO-ICTETUYECKONW Cpebl, HAIIAJHAsl aruTalus LIKOJbHBIX CTEHJOB, MPEIMETHOM
HAalpaBJIEHHOCTH, COBMECTHO ITPOU3BOJMMbIE BUJICOPOJIMKH IO TEMAM YpOKa);

e yJacTHe MNenaroroB-peaMeTHUKoB B CoBeTe MpOo(MIAKTHKE IO BONPOCAM HEYCIEBAIOIIMX OOYyYarOIIUXCS C LENbI0 COBMECTHOTO
COCTaBJICHUS IIJIaHA JIMKBUJIALIUN aKaIEMUUYECKOHN 3aI0JKEHHOCTH 110 IPEeAMETaM;

® yyacTHE IeJaroroB-NpeAMETHUKOB B POIUTEILCKIX COOPAaHUIX YIEOHBIX OT/ICJICHUI.

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBLIE
Ne ni/mn Tema ypoka B KoHnTpoabHbIe o0pa3oBaTte/ibHbIE
cero
padoTbI pecypchbl
OcHoBHbIe TpaBuia H300pakeHUs Ha
p p bubnunoreka LIOK
1 PHUCYHKE TIJIOCKOCTH, TTapauIeIbHBIX 1

https://m.edsoo.ru/7f415b690

MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsTus CTCPCOMCTPHUU: TOUKA, ITpsAMad,
IJIOCKOCTD, ITPOCTPAHCTBO. OcHOBHBIC

bubnunoreka LIOK
2 MIpaBUJIa U300paKEHHS HAa PHCYHKE 1

https://m.edsoo.ru/7f415b90

IIJIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(OTpe3KOoB), cepeIMHBI OTpPE3Ka

[TonsTus: nepecexaromuecs IOCKOCTH, bubmmoreka [JOK
MEPECEKAIOIINECS MPAMAs U IIOCKOCT; https://m.edsoo.ru/7f415b90
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HOJIyIPOCTPAHCTBO

[TonsTHS: MepeceKarouecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 IiIocKoCTh;
IIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX 00HEKTOB

bubnunoreka LIOK
https://m.edsoo.ru/7f415b690

bu6nmoreka [IOK
https://m.edsoo.ru/7f415b90

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEJICTBHS U3 HUX

bubnunoreka LIOK
https://m.edsoo.ru/7f415b690

10

11

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICACTBUA N3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICOCTBUA U3 HUX. CnocoObl 3adaHus
MpsAMBIX U ILIOCKOCTEH B IIPOCTPAHCTBC.
O06o3HauYeHUS MMpAMBIX U IUIOCKOCTEM

N300paxenune cedyeHuit nmupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHH Pa3HBIMH LBETAMH

N300paskeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammmBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

bubnuoreka [{OK
https://m.edsoo.ru/7f415b90

bubmuoreka [{OK
https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

12

13

14

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparmBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

N300parkeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

Mertoa cresoB i TOCTPOSHUS CeYSHUI

bubnunoreka LIOK
https://m.edsoo.ru/7f415b90

15

16

17

18

Mertop cie1oB Uit HOCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

Merton cnenoB Uit TOCTPOCHUS CEUYEHHUM.
CBoiicTBa nepeceueHnid MpsIMbIX U
IJIOCKOCTEN

IToctpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
MTOCTPOEHUS

ITocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

bu6mmoteka IIOK
https://m.edsoo.ru/7f415b690

bubmuorexa [{OK
https://m.edsoo.ru/7f415b90

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX qepTen(ep”I M 3aI1MCh 111aroB



https://m.edsoo.ru/7f415b90
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MOCTPOCHUS

20

21

22

23

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aIUCh I1aroB
MOCTPOEHUS

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLIMOHANIBHBIX oTpe3kax. [Tlomodue
TPEYrOJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUM

KonTtpoabsnas padoraNel "Axcuomsl
crepeomerpun. Ceuenus'"

bubmuoreka [{OK
https://m.edsoo.ru/7f415b90

24

B3anMHOe pacnionokeHue npsmsIx B

npoctpancTBe. CKpeluBarouecs npsmele.

[Ipu3Haky CKpenuMBarOMUXCS MPSAMBIX.
[TapautenpHbIE IPSMBIE B IPOCTPAHCTBE

bu6mmoteka IIOK
https://m.edsoo.ru/7f415b690

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JTAHHOW MPSIMO#, TPOXOAIIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKalIeH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHun
MApAIJIENBHBIX IPSAMBIX TUIOCKOCTHIO

but6mmorexa [IOK
https://m.edsoo.ru/7f415b690

26

[TapannenbHOCTb TpeX MpsiMbIX. Teopema o
TpEX MmapajuleNbHBIX NpAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

but6mmorekxa [IOK
https://m.edsoo.ru/7f415b690

27

[TapannenpHOE NPOEKTUPOBAHUE.

bubnunorexa LIOK



https://m.edsoo.ru/7f415b90
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OcHOBHBIE CBOICTBA NapaJJIEILHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napaienbHON IPOEKLINUN

https://m.edsoo.ru/7f415b690

[MenTpansHas npoekuus. Yroiui ¢

28 COHAIIPABJICHHBIMUA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

. 3azaum Ha JOKa3aTeNbCTBO U BuGmorexa LOK
HICCHEAOBATIIE, CRASTHIRIE © hitps://m.eds00.ru/7f415b90
Pacroj0KEHUEM MPSMBIX B IPOCTPAHCTBE
[TonsTHA: MapaIENbHOCT IPAMON U

" IJIOCKOCTH B HpOCTpaHC"fBe. ITpusnak Butnorexa LIOK
napaunnenLHocm HPAMOT | HHOCKOvCTH' https://m.edsoo.ru/7f415b90
CaoiicTBa napamienbHOCTH IPSIMOH U
IJI0CKOCTH
I'eomeTprueckue 3aa4un Ha BEIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C bubmuoteka [IOK

31 .
[1apaJUIEIbHOCTBIO MIPSAMBIX U IIJIOCKOCTEH B https://m.edsoo.ru/7f415b90
MIPOCTPAHCTBE
ITocTpoeHue ceueHus, MPOXOIAIIETO YEPE3

3 JAHHYIO MIPSIMYIO Ha YEPTEXKE U bubmuoteka [JOK
[apajuIeIbHOTO APYrou npsMon. Pacyér https://m.edsoo.ru/7f415b90
OTHOILIEHUH
[TapannenpHas npoekuus, IPUMEHEHNE AJIs

33 MIOCTPOEHHSI ceueHul Kyba u bubmuoteka [JOK
napauienenumnena. CeoncTaa https://m.edsoo.ru/7f415b90
napajuleJIenune a u Ipru3Mbl

34 [TapannensHble mockocTH. [Ipu3naku bubnuotexa [JOK

nmapajiyiCJIbHOCTH IBYX MJIOCKOCTEH

https://m.edsoo.ru/7f415b90
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Teopema 0 nmapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH

35 4yepe3 TOUKY, HE MPUHAIJIEKALLYIO TaHHOU
IUIOCKOCTH U CIIEICTBUA U3 HEE
CaolicTBa napamieiabHbIX INIOCKOCTEN: O
36 [1apaJlICIIbHOCTHU MPAMBIX [IEPECEUCHUS IIPU Bu6mumotexa [JOK
MePECEUCHUH IBYX NapajlieIbHbIX https://m.edsoo.ru/7f415b90
IJIOCKOCTEH TpeThel
CaolicTBa napamuienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapasuieabHbIX MPSMBIX,
37 3aKJIFOUYEHHBIX MEX]y NapajlIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NIPSIMOM €
JBYMs TapaJIJIEIbHBIMU TNIOCKOCTSMH
18 [ToBTOpenue: reopema Iludaropa Ha bubnmnoreka HOK
IJI0CKOCTH https://m.edsoo.ru/7f415b90
[ToBTOpEHME: TPUTOHOMETPUS bubnmnoreka [JOK
39
MIPSAMOYTOJIBHOTO TPEYTrOJIbHUKA https://m.edsoo.ru/7f415b90
40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO bubnmnoreka [JOK
rapajienenuiena https://m.edsoo.ru/7f415b90
41 Brruncnenue UIMH OTpe3KOB B KyOe U bu6muoreka [IOK
MPSIMOYTOJILHOM Tapasuiesenuresie https://m.edsoo.ru/7f415b90
[leprieHAMKYAAPHOCTD NPAMOU U
42 nn(ljcxocin. }ll_[pll/)BHaK neII))neH;[HKynﬂpHocm Bubmmorexa HOK
B https://m.edsoo.ru/7f415b690
MIPSIMOM U TUIOCKOCTH
IlepnieH IUKyYIAPHOCTD NPSIMOM U
43 m10cKkocTH. [Ipu3Hak nepneHuKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTHU
44 Teopema o CyllleCTBOBAaHUU U bubnuoteka [JOK



https://m.edsoo.ru/7f415b90
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€MHCTBEHHOCTH MPSIMOM, TPOXOSALLEH
yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYIISIPHOMN K MIIOCKOCTH

https://m.edsoo.ru/7f415b690

[ImockoCTH U NEPIIEHIUKYIIAPHBIE UM

bubnunorexa LIOK

s IIpsIMbIE B MHOTOTpaHHHUKAX https://m.edsoo.ru/7f415b90
46 [InockocTH M NepreHINKYIIpHbIE UM
MPsIMbIE B MHOTOI'PAaHHHUKAX
[Tepnienaukymnsap u HaknoHHas. [loctpoenue bubnnorexa [JOK
47
MEePHEHIUKYISIPA U3 TOYKH HA MPSAMYIO https://m.edsoo.ru/7f415b90
43 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYJIApa U3 TOUKU Ha IPAMYIO
49 Teopema o Tpéx nmepneHAUKYIspax (mpsmas bubnnorexa [JOK
u oOpaTHast) https://m.edsoo.ru/7f415b90
50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpaTHast)
51 Yron Mexay CKpenBaromuMHUCs bubnuoreka [JOK
MPSIMBIMU https://m.edsoo.ru/7f415b90
ITouck neprneHIuKyIsSspHBIX IPSIMBIX € bubmuoreka [IOK
52 .
TIOMOIIBIO NIEPIIEHIUKYIISIPHBIX IIOCKOCTEMN https://m.edsoo.ru/7f415b90
53 OpToroHanbHOE IPOEKTUPOBAHUE bubamorexa LIOK
https://m.edsoo.ru/7f415b90
IlocTpoenue ceueHuii Kyoa, IPU3MEI,
54 HpaBI/II)J'IBHOI\/'I nnpaMHJIHy c nowfommo bubmorexa LIOK
. https://m.edsoo.ru/7f415b690
OpPTOTOHAJILHOM MPOEKITNH
ITocTpoenue ceueHuit kyoa, IpU3MBI,
55 MPaBUIBHOM MUPAMUJIBI C TIOMOLIBIO
OPTOTrOHAJIBLHOM MPOEKIINU
56 CummeTpus B IpOCTPAHCTBE OTHOCUTEIBLHO bubnmoreka [JOK
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wiockocTy. [Inockoctu cummerpuii B
MHOTI'OI'paHHHMKaxX

https://m.edsoo.ru/7f415b690

[Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U Bbu6muoteka [JOK
57
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUH https://m.edsoo.ru/7f415b90
[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér bubnuorexa [IOK
58 .
pacCTOAHUM OT TOYKH J0 MIIOCKOCTH https://m.edsoo.ru/7f415b90
59 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPaccTOsSHUI OT TOYKH JI0 TIIOCKOCTH
Crioco0Ob! OMyCTUTD MEPIIEHIUKYIISPHI:
60 . . (}:] o p o aya.npe oi bubnunoreka LIOK
UMMETPHSI, CABUT TOYKH IO TI JIeJIbHON
P P https://m.edsoo.ru/7f415b90
PSIMOiA
61 CrBur 1o HenapayIeIbHOU MPAMOH, bubnnorexa [JOK
W3MEHEHUE PACCTOSHUMN https://m.edsoo.ru/7f415b90
KonTtpouabHnas pa6ora Ne2 "B3zaumuoe
62 PacCHoJI0KeHre NPSAMBIX H IIOCKOCTel B
npocrpancrse'
[ToBTOpEHME: Yyron Mexay NpsIMbIMU Ha
63 IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHHYCOB
[ToBTOpEHME: yrom Mexay
64 CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE
I'eomeTprueckne METOAbI BEIUUCICHUS bubmuoteka [JOK
65
yriia MeXy MPSIMBIMU B MHOTOI'paHHUKAX https://m.edsoo.ru/7f415b90
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX bubmuoteka [JOK
66
YIJI0B JBYTPaHHOIO yria https://m.edsoo.ru/7f415b90
67 [Tepnenaukymnspabie miockoctr. CBOMCTBA bubnuorexa [JOK
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B3aUMHO IIEPIICHANKYJISIPHBIX ITIOCKOCTEN

https://m.edsoo.ru/7f415b690

[Tpu3HaK neprneHaAuKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOU

bubnunorexa LIOK

08 [IepeCEeYEHM JIBYX IIJIOCKOCTEN https://m.edsoo.ru/7f415b90
MEePIEHIUKYISIPHBIX TPEThEU IITOCKOCTH
IIpssMOyTONBHBIN NapajIeaenuIe; Kyo;
69 HfMepe}II{rHﬂ, CBoﬁCTBI; HpﬂMoyPOHfHOZO bubmmorexa LIOK
https://m.edsoo.ru/7f415b690
napajuiesenumneaa
70 Teopema 0 1MaroHaJIv NPSIMOYTOJIbHOIO bubnnorexa [JOK
napajuiesienuIea v cleICTBUE U3 Heé https://m.edsoo.ru/7f415b90
CtepeoMeTpUIeCKHE U TTPUKIIATHBIC
71 3a)1:)q1/1, CBapzaHHme co BSIZ.I/IMHBIIIM bubmorexa HOK
https://m.edsoo.ru/7f415b690
PaCIOIOKEHUEM MIPSAMBIX U MJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
72 napajuieIbHbIE TNIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX
[Tapa napannenbHbIX IUIOCKOCTEN Ha
3 CKPEUIUBAIOIINXCSA MPSAMBIX, PACCTOSTHUE
! MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTHIX CUTYAIHSIX
PaccTosHue OT TOUKH A0 IJIOCKOCTH, bubnunoreka LIOK
74 4
paccTostHue OT NMPSMOU 10 IIIOCKOCTH https://m.edsoo.ru/7f415b90
Beruucnenune paccTosTHAN MEX,
75 cxpemHBanmiMHcs{ npﬂMLIMI/IHcy MTOMOIIBIO0 bubmmorexa LOK
. https://m.edsoo.ru/7f415b90
MEePHIEHIUKYISIPHON MIIOCKOCTH
TpéxrpanHblil yroJ, HEpaBEHCTBA JJIs Butmorexa LIOK
76 TpexrpanHbIX yrioB. Teopema I[Tudaropa,

TEOPEMbI KOCHHYCOB U CHHYCOB JIJIsI

https://m.edsoo.ru/7f415b690
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TPEXTPAHHOTO yIJia

DneMeHThI ChEePUIECKON TeOMETPHH:

77
reoIe3NYeCKUe JIMHUU Ha 3emiie
73 KonTpoabHast padora Ne3" Yribl u
paccrosinus"
79 Cucremaru3zanus 3HaHuM "MHOrorpaHHUK bubmmoreka [JOK
U €ro 3JeMEeHTHI" https://m.edsoo.ru/7f415b90
20 ITupamupa. Buaer nupamua. [IpaBunsHas
nupamusia
31 [Tpusma. [IpsimMast u HaKJIOHHAs IPU3MBI.
IIpaBuiibHas mpusma
20 [IpssMolt napaienenunen, NpsMoyroJIbHbIA
napajuienenunes, Kyo
23 Beinykiieie MHOrorpanHuku. Teopema bubmuorteka [IOK
Ditnepa https://m.edsoo.ru/7t415b90
Beinyxiible MHOrorpanHuku. Teopema
84 Oinepa. [IpaBunpHBIE U TOTYNIpaBUIbHBIE
MHOTOTpaHHUKU
25 KonTtpouabHas paGora
Ne4"MHuororpanuuku"
26 ITonsiTHE BEKTOpA HA IIJIOCKOCTH U B bubmuoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f415b90
87 CymMma BEKTOpOB Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
88 PastocTs BexTopos https://m.edsoo.ru/7£415b90
bubnunoreka LIOK
89 [IpaBuno napamnenenunena

https://m.edsoo.ru/7f415b690
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bubnunoreka LIOK

20 ¥ MHOKEHHE BEKTOPA HA HHCIO ! https://m.edsoo.ru/7f415b90
91 Paznoxenue BexTopa 1o 6aszucy Tpéx ! Bbu6muoteka [JOK
BEKTOPOB, HE JIEXKAIUX B OJJHOM IIJIOCKOCTH https://m.edsoo.ru/7f415b90
bubnmnoreka HOK
o2 CramipHoe IpOMIBEACHHE ! https://m.edsi.ru/7f4l5b90
93 Brruncnenue yria Mex1y BEKTOpaMu B | Bu6moteka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f415b90
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1
98 O060011eHre U cucTeMaTU3alys 3HaHUN 1
99 O06o01ieHre 1 cucTeMaTu3alus 3HaHu| 1
100 Hrorosasi koHTpoJIbHaAsI padoTa 1
101 Hrorosasi kKoHTpOJIbHAsSI padoTa 1
102 O06001eHre U cucTeMaTu3aIus 3HaHUA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema ypoka KontposbHbie oOpa3oBaTe/ibHbIE
Beero padoThI pecypcsl
| [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa | Bu6mumotrexa [JOK
Ha IUIOCKOCTH U B IPOCTpaHcTBE" https://m.edsoo.ru/7f415b90
’ [ToBTopenue temsl "CkansipHoe | bubnnoreka [JOK
MPOU3BEJICHUE BEKTOPOB" https://m.edsoo.ru/7f415b90
3 [ToBTOpeHue TeMsbl "Bhruncinenue yria | Bbu6moteka [JOK
MEXy BEKTOpaMH B IPOCTpaHCTBE" https://m.edsoo.ru/7f415b90
4 [ToBTOpEeHUE TeMBI Y paBHEHHE MTPSIMOH, | Bbu6mmoteka [JOK
MpoxosuIel yepes 1Be TOUku" https://m.edsoo.ru/7f415b90
5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, | bubnnorexa [JOK
ypaBHEHUE IUIOCKOCTH B OTPE3Kax https://m.edsoo.ru/7f415b90
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, | bubnmnoreka HOK
ypaBHEHHE IJIOCKOCTH B OTPE3Kax https://m.edsoo.ru/7f415b90
7 BekropHoe npousBeneHue 1 bubnuorexa LOK
https://m.edsoo.ru/7f415b90
3 JInHEeNHbIE HEPAaBEHCTBA, IMHEMHOE | bubnunoreka LIOK
IIPOrPaMMHUPOBAHHE https://m.edsoo.ru/7f415b90
9 JluneliHble HEPABEHCTBA, INHEWMHOE 1 but6mmorekxa [IOK
MIPOrpaMMUPOBaHHE https://m.edsoo.ru/7f415b90
AHanuTHYeCKHe METO/Ibl pacuéra yria bubmuorexa [IOK
10 1
MEXy MPSMBIMUA B MHOTOTPaHHUKAX https://m.edsoo.ru/7f415b90
AHanuTHYECKHE METO/Ibl pacuéTa yria bubmuotexa [JOK
11 1
MEXy INIOCKOCTSIMH B MHOTOI'PaHHUKAX https://m.edsoo.ru/7f415b90
12 dopmyiia pacCTOSHUSA OT TOUKHU 10 1 bubnuoreka [JOK
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IIJIOCKOCTH B KOOpAMWHATAX

https://m.edsoo.ru/7f415b690

13 Haxoxnenue paccTosiHui OT TOUYKHU 10 bubnmoreka [IOK
TUIOCKOCTH B KyOe https://m.edsoo.ru/7f415b90
Haxoxnenue paccTosiHui OT TOUKHU J10 bu6nmoreka [IOK

14 .

IJIOCKOCTH B TIPABUJIBHOM MUpaMu/Ie https://m.edsoo.ru/7f415b90

15 KonTtpoabnas padora
Nel" AnaauTudeckas reomerpus’’

16 CeueHuss MHOIOI'paHHUKOB: CTaHIAPTHbBIE bubnuorexa [IOK
MHOTOTpaHHUKHU https://m.edsoo.ru/7f415b90

17 CedeHuss MHOIOI'PaHHUKOB: METOJ1 CJIEZIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, nepelc)equHﬂ Hp?[MI)If(I I/I;) Bubmmorexa HOK

g https://m.edsoo.ru/7f415b690
IJI0CKOCTEN

19 [TapatenpHble NPSMbIE U MIJIOCKOCTH: bubmuorexa [IOK
napajuieNIbHbIe CEYeHUS https://m.edsoo.ru/7f415b90

20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsiMbIE U TUIOCKOCTH:

21 YIUIBI MEXKY CKPEILMBAOIUMHUCS
TIPSIMBIMH
IlepneHiuKynspHBIE IPSIMBIE U

2 IIJIOCKOCTH: CTaHAAPTHBIE Mapbl bu6muoreka [IOK
MEPIEeHIUKYJISIPHBIX TUIOCKOCTEN U https://m.edsoo.ru/7f415b90
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
IlepneHiuKynspHBIE IPSIMBIE U

23 HJI(I:CKO(;Z"[H/II};QOI}))GMEJ. oprex Bubmmorexa [OK

https://m.edsoo.ru/7f415b90
HEepIeHANKYIIsIpax
24 [lepnenquKynspHbIE IPSMBIEC U
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IIJIOCKOCTH . BBIYUCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIIACH, COOOpaKEeHUs
moxoous

[ToBTOpEHUeE: MIIOIA 1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAJICH, COOOpasKeHUS
noaoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAJICH, COOOpasKeHUS
noxoous

bubnunorexa LIOK
https://m.edsoo.ru/7f415b690

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TJIOIIAIM TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

bubnunoreka LIOK
https://m.edsoo.ru/7f415b90

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJTOIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHHUs MOA00US

30

31

KonTtpoabnas padora Ne2
"IloBTOpeHne: MHOTOTPAHHUKH,
CEYCHHUsS] MHOTOTPAHHHUKOB'"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenurnena

bubmuorexa [IOK
https://m.edsoo.ru/7f415b90

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiIa

but6mmorekxa [IOK
https://m.edsoo.ru/7f415b90

33

CrepeoMeTpHyecKHe 3ajauu, CBSI3aHHBIE C
00BEMOM TIPSIMOYTOJIBHOTO
napaiesienumnea

but6mmoreka [IOK
https://m.edsoo.ru/7f415b690

34

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C

bubnunorexa LIOK
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BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

https://m.edsoo.ru/7f415b690

napajuiefienuneaa
35 O0BEM npsIMOi TPU3MBI Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
CrepeoMeTprieCKHE 3a]1a4u, CBSI3aHHBIE C bubnuorexa [IOK
36 R .
BBIYMCIICHHEM 00BEMOB TIPSMOM TIPU3MBI https://m.edsoo.ru/7f415b90
37 [Ipuknagaelie 3a1a4n, CBI3aHHBIE C bubnunoreka LIOK
00BEMOM TIPAMON MPU3MBI https://m.edsoo.ru/7f415b90
Brrauciienne 06EMOB Tell C TOMOIIBIO
38 OTpeeNIEHHOr0 UHTETpaIa. 06361\/1111 brbmmorexa LIOK
. https://m.edsoo.ru/7f415b690
HaKJIOHHOHM MPU3MBbI
Brruncnenme 00bEMOB TeI ¢ TOMOIIBIO
39 ornpenenéHHoro uHrerpana. O0bEM
A PAMH/TBI
40 dopmyna 06béMa nmupamuibl. OTHOIIEHUE bubmuoreka [IOK
00BEMOB MUPAMUJL C OOIIUM YTIIOM https://m.edsoo.ru/7f415b90
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C bubnmnoreka [JOK
00BEMaMK HAKJIOHHOW MTPU3MBI https://m.edsoo.ru/7f415b90
43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMU MUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI
44 TeI.])'I", maisaﬁmﬂel1 ¢ 00bEMOM HAKJIOHHOM bubnmorexa LHOK
https://m.edsoo.ru/7f415b90
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI
46 [Tpumenenne 00bEMOB. Beruncnenue
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pacCTodHuA A0 IMMIIOCKOCTU

KonTpoabHas padora Ne3 "O0bém

47 "
MHOTOTPAHHUKA
WIMHIPUYECKast MOBEPXHOCTb,
48 ]<;16pa3yfopmne HHHHHHpE‘ICCKOﬁ bubmmorexa LIOK
https://m.edsoo.ru/7t415b90
MTOBEPXHOCTHU
49 Munuaap. [IpsMoit KpyroBos UIMHAP. Bbu6moteka [JOK
[Lnomaae MOBEpXHOCTU HMJIMHAPA https://m.edsoo.ru/7f415b90
50 Konunyeckas noBepxHOCTb, 00pa3yromiye Bbu6moteka [JOK
KOHUYeckoi nmosepxHoctu. Konyc https://m.edsoo.ru/7f415b90
51 CeueHue KOHYyca IIOCKOCTBIO, bu6nunorexa LIOK
MapasieIbHOM MJIOCKOCTH OCHOBaHUS https://m.edsoo.ru/7f415b90
57 VYceuénnblil konyc. M300pakeHne KOHYCOB bubmmnoreka HOK
U yCEYEHHBIX KOHYCOB https://m.edsoo.ru/7f415b90
53 [Tnoujanp 60KOBOM MOBEPXHOCTH U MOJIHOM bubnmnoreka HOK
MTOBEPXHOCTU KOHYCa https://m.edsoo.ru/7f415b90
54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOMN bu6nmorexa LIOK
IIOBEPXHOCTH KOHYCa https://m.edsoo.ru/7f415b90
CrepeomeTpuiecKHe 3a1a4n Ha
55 noxgzaTenbiTBo u BI)I‘II/IZ:JJ'IGHI/IG bubmorexa [IOK
. ’ https://m.edsoo.ru/7f415b90
MOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa
CrepeoMmeTprieCcKHe 3a1a4u Ha
56 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa
57 [Ipuknagselie 3a1a4n, CBI3aHHBIE C bubnunoreka LIOK
UUAITUHIPOM https://m.edsoo.ru/7f415b690
58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C

MUJIIMHAPOM



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

bubnunoreka LIOK

> Clpepa i miap https://m_edsoo.ru/7f415b90
[Tepeceuenue chepsl 1 mapa ¢
60 HJI(I))CKOCTLIO. K(fc:m/le Luall))a U cdepsl bubmmorexa [OK
https://m.edsoo.ru/7f415b90
IJIOCKOCTRIO. Bu 1 n300paxenue mapa
[lepeceuenue chepsl u mapa c
61 mIockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHI0. By 1 n3o0pakenue mapa
& VYpasuenue chepsl. [Lnomans chepsr u eé bubnnorexa [JOK
yacTen https://m.edsoo.ru/7f415b690
63 Cummerpus chepsl u mapa Bubmmorexa HOK
https://m.edsoo.ru/7f415b90
CrepeomeTpuueckue 3aauu Ha
64 JI0KA3aTeIbCTBO U BEIYMCIIEHUE, bubnuoreka [IOK
CBSI3aHHBIE CO CEpOH U 1IapoM, https://m.edsoo.ru/7f415b90
MMOCTPOCHUEM UX CEUEHHH TIOCKOCTHIO
CrepeomeTpuueckue 3aauu Ha
65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO c(hepoil u mapom,
MMOCTPOCHUEM UX CEYCHHH TIOCKOCTHIO
66 [Ipuxnagaele 3a1a4n, CBI3aHHBIE CO bubnunoreka LIOK
cdepoit u mapom https://m.edsoo.ru/7f415b90
[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
67 qunciemm B OEI})’;I/()KHOCTI/I, CTaHJIapTHHIE bubmorexa LIOK
https://m.edsoo.ru/7f415b690
noaoous
63 Paznuunbple KOMOMHAIIMY TET BPAIIEHUS U but6mmoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/7f415b90
69 3amauu o Teme "Terna U MOBEPXHOCTH bubnmoreka [JOK
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BpauieHus"

https://m.edsoo.ru/7f415b690

3agaum o Teme ""Tena 1 MOBEpXHOCTH

70 "
BpaIICHUS
71 KonTpoabHnasi padoraNed4 "Tena n
MOBEPXHOCTH BpameHnus'
7 O6béM mumuHIpa. Teopema 06 00béMe bubmmoreka [JOK
MPSIMOTO LUJIMHJIpa https://m.edsoo.ru/7f415b90
73 Brruncinenue 00bEMOB TEN ¢ IOMOILBIO bu6nunorexa LIOK
onpeaenéHHoro nurerpana. O0bEM KoHyca https://m.edsoo.ru/7f415b90
74 ITmomaay OOKOBOU U IOJIHOK bu6nunorexa LIOK
MMOBEPXHOCTU KOHYCa https://m.edsoo.ru/7f415b90
CrepeomeTpuuecKkue 3a1a4u, CBsI3aHHbBIE C bubmmoreka [JOK
75 i
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa https://m.edsoo.ru/7f415b90
76 [Tpuknanueie 3ana4un no teme "OOBEMBI U bu6nunorexa LIOK
TIJTOIA I TTIOBEpXHOCTEN Ten" https://m.edsoo.ru/7f415b690
OO0BEM 11apa 1 MapoBOTO CEKTOpa.
Teopema 06 06wéme mapa. [Inomans
77 cdepsl. CTepeomeTprudecKue 3a1auu, bubnmnoreka [JOK
CBSI3aHHBIC C BHIYKMCICHUEM 00HEMOB https://m.edsoo.ru/7f415b90
mapa, mapoBOro CETMEHTa U IIapOBOTO
CeKTopa
[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM IIIapa U
78 TIOMIAIBbI0 cephl. COOTHOI_HCHE}I MEXITy buomrorexa OK
. . https://m.edsoo.ru/7f415b690
TIJIOIIA ISIMUA TTOBEPXHOCTEH U 00bEMaMH
MOIOOHBIX TE
79 [TooOHBIE TENa B TPOCTPAHCTBE. bubmuotexa [JOK

N3menenne o6nEma mpu moo0uu.

https://m.edsoo.ru/7f415b90
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CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
BBIYMCIIEHUEM O0BEMOB TEJ U IIJIOIIAAEH

80

81

82

Kountpoabsnas padora Ne5S "Ilnomaan
NMOBEPXHOCTH M 00BbEMBI KPYIJIbIX Te"
JIBrokeHus npoctpancTBa. OToOpakeHHUS.

JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IABMKEHUI

Bupl aBrkeHni: mapauieaIbHbIH IEPeHoC,
LIEHTpaJIbHasi CHMMETPHS, 3epKaIbHAS
CUMMETpPHS, TOBOPOT BOKPYT MPSMOi

bu6nmoreka [IOK
https://m.edsoo.ru/7f415b90

bubnuoreka [{OK
https://m.edsoo.ru/7f415b90

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

bubnunoreka LIOK
https://m.edsoo.ru/7f415b690

84

85

FCOMeTpI/I"ICCKI/IC 3a1a4i Ha IIPUMCHCHUC
JABMOKCHU S

KonTtpoabsHnas padoraNe6 '"BekrTops! B
npocrpancrse'

bu6nunorexa LIOK
https://m.edsoo.ru/7f415b690

86

O6o6matonee nopropenue 11 nonsruii u
MeToa0B Kypca reomerpun 10—11 xmaccos,
cucTeMaTu3alus 3HaHuH:
"ITapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B
npocTpaHcTae”

87

Ob6o6mmatomee nopropenue 11 nonsrtuii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3HaHuii: "BexTopsl B
npocTpaHcTae”

88

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reometpun 10—11 kaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

npocrpaHcrae”

&9
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91

92

93

O6o06maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOroOrpaHHuka"

O6o6maromiee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTtu3anms 3Hanuii: "O0bem
MHOrorpaHHuka"

Oo6o06maromee nopropeHue 11 moHaTuii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Ob6o06uaromiee noropeHue 11 noHATU U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHuii: "Ilmomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tet"

Hrorosasi kKoHTpOJIbHAsSI padoTa

94

95

Hrorosasi koHTpoJIbHaAsI padoTa

[ToBTOpEeHUEe, 06001IeHNE 1
cucTeMaTH3aIus 3HAHUI

96

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAaYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

97

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITbIOTEPHBIX




TEXHOJOTHUI

98

99

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasBuTHs CTEpEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Artanacsu JI. C. I'eometrpusi 10-11 kiaaccesl YueOnuk (ba3oBblii v yriy0JaéHHbI YPOBHM)

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6mmoreka [IOK https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90

JIMCT KOppeKTUPOBKHU padoyeil MpOrpaMmmbl
(moypounoro mianupoBanus (I111) pabodeit mporpaMmei)

IIpenmet reometpust
Otnenenune 61, 71

Vuutenr Konosasmosa O.H.
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