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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMUpyeMoe  NpuU  U3YUYEHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3a]lad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHOM obnactu «MareMaTtuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHHs ~ BJaJ€Thb ~ OCHOBHBIMU  MOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YePTEkKax, MOJIEIAX U B pEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(popMHUpOBaHME TMPEACTABICHUS O HEOOXOJMMOCTHM  JOKA3aTeJbCTB  IPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMCHHH, KpUTHIHOCTH MBIIIJICHUS, HHTEpeca K U3YYCHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusOTcsS: «[IpgsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJCP)KAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHOil paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO M OCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILIETBHOCTh TPEX MPAMBIX, MapalIeIbHOCTh TPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NpPSMbIE MapajulelIbHblE W NEPHEHIMKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsIMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOIPAHHBIE YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPAaHHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienuneaa, CUMMETPUS MNPABUIIBHBIX IPU3M, CUMMETPUS IPABUIIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio nmapamienenunena. Teopema O paslIoOKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIHHpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOTro
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue nogoOus, romoteTtus. Pemienue 3agauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSAIIUE Yepe3 BEPIINHY), CEYSHHS 11apa, METObl TOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOX€HUE BEKTOpOoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyrosibHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBolicTBa JBIKEHWH. Buael JIBWKEHUHN: TapauIeNbHBIA IEepeHoC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTaAHME:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAaNPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYH) M HCCIIEIOBATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, €IMHUYHBIEC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIBI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKU HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 pEIICHUs 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha IIOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHAYaIbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH W CIEJCTBUS W3 HUX MPU PEIICHUU
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHHMKOB Pa3IMYHBIMH METOJaMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3aaY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh W3yUYECHHBIC MOHSTUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
NOHSITHA W TEOpEM, ammapara aireOpbl, pemarh MPaKTUYECKUe 3aJaqyw,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IWJIMHJPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUS TEJ BPAICHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHHEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOIIEHUSI MEX]y TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMu
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M Ha BBIYMCIICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKeHUS MHOTOTPAHHUKOB U TN BpAIICHUSA MpU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpudeckue (HaKThl sl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHATh MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUs, TEOPEMBI, CBOWCTBA B MPOLECCE IIOMCKA  PELICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUYECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KoutpoJibHbie | IIpakTuueckue Aara tupposhie
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsI padoThbI pecypest
OcHoBHbI€E IpaBUIIa U300paKEeHUS HA bubnuorexa [JOK
1 PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX 1 https://m.edsoo.ru/
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas, bubnuoreka [IOK
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE https://m.edsoo.ru/
2 MpaBUJIa U300paKeHUs Ha PUCYHKE 1
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsTus: nepecekaronuecs MIOCKOCTH, bu6mmoreka [IOK
3 MepeceKarIuecs mpsiMasi ¥ TNIOCKOCTb; 1 https://m.edsoo.ru/
MOJIYIPOCTPAHCTBO
[TonsTus: nepecekaronuecs MIOCKOCTH, bu6mmoreka [JOK
4 MEePECEKAIONINECS MPSIMas U TIOCKOCTh; 1 https://m.edsoo.ru/
MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300paKCHHE bubnnoreka [JOK
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1 https://m.edsoo.ru/
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHuKH, H300pakeHne bubnuoreka [IOK
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX PUTYD, 1 https://m.edsoo.ru/
HECYIIECTBYIOIIHUX 00BEKTOB
7 AXKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 bubnuoreka [IOK




CICACTBUA U3 HUX

https://m.edsoo.ru/

AKCHOMBI CTEpEOMETPHUHU U IIEPBHIE

bubmmoreka [{OK

8 CENCTBHS U3 HAX https://m.edsoo.ru/

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE bubnuorexa [JOK
9 crenctBus u3 HUX. CrocoObl 3a1aHus https://m.edsoo.ru/

MPSMBIX ¥ IIOCKOCTEH B TIPOCTPAHCTBRE.

O0603HaueHUS PSIMBIX U TUIOCKOCTEH

N3obpaxenue ceueHnit nupamMuibl, Kyda u bubnuoreka [JOK

IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX https://m.edsoo.ru/
10 pé6pa. N3o0paxenne nepecedeHust

MOJIYYCHHBIX TIOCKOCTEH. PackpammmBanue

MTOCTPOCHHBIX CEYCHHUI Pa3HBIMH IIBETAMU

N3obpaxenne ceueHnit mupaMuIbl, Kyda u bubmuorexa [JOK

MPU3MBI, KOTOPbIE MPOXOIST Yepe3 Ux https://m.edsoo.ru/
11 pé6pa. N3o0paxeHnne nepeceueHust

MOJIYYCHHBIX TJIOCKOCTEH. PackpammBanue

MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

N3obpaxenne ceueHnit mupaMuibl, Kyda u bubmuoreka [JOK

MPU3MBbI, KOTOPbIE MPOXOIAT Yepe3 Ux https://m.edsoo.ru/
12 pé6pa. N3o0paxkeHne nepecedeHust

MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue

MTOCTPOCHHBIX CEYCHU Pa3HBIMH 1IBETaMU

N3o00paxkenue ceueHnit mupamMubl, Kyba u bubnnoreka [JOK

IIPU3MBI, KOTOPBIE IIPOXOJAT YEPEe3 UX https://m.edsoo.ru/
13 pédpa. M3006paskeHune nepeceueHus

MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue

MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU
14 Merton cienoB A MOCTPOEHUS CEYEHU I bubmuoreka [JOK




https://m.edsoo.ru/

Merton ciie1oB [UIsl IOCTPOEHUS CEUEHUI.

bubmmoreka [{OK

15 CpoiicTBa epecedeHnii MpsIMbIX U https://m.edsoo.ru/

IIJIOCKOCTEMN

Merton cneoB sl MOCTPOEHUS CEUCHUM. bubnuorexa [JOK
16 CpoiicTBa nepecedeHnii MpsIMbIX U https://m.edsoo.ru/

IIJIOCKOCTEMN

[TocTpoenue ceuenuit B nmupamue, Kyoe mo bubnuorexa [JOK
17 TpéM Toukam Ha pEOpax. Co3naHue https://m.edsoo.ru/

BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aros

MTOCTPOCHHUS

[TocTpoenune ceuenuit B mupamue, Kyoe mo bubmuorexa [JOK
18 TpéM Toukam Ha pébpax. Coznanue https://m.edsoo.ru/

BBIHOCHBIX YEpPTEKEW U 3aIKCh I1aroB

MOCTPOCHHUS

[TocTpoenue ceuenuii B mupamue, Kyoe mo bubmuorexa [JOK
19 TpéM ToukaMm Ha péopax. Co3manue https://m.edsoo.ru/

BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB

MOCTPOCHUS

[TocTpoenue ceuenuii B nmupamuae, Kyoe mo bubnuorexka [JOK
20 TpéM Toukam Ha p&bpax. Co3nanue https://m.edsoo.ru/

BBIHOCHBIX YEPTEKEH U 3aIlKCh I1aroB

MTOCTPOCHUS

IToBTOpenue mianumerpuun: Teopema o bubnunoreka [JOK
21 MIPONOPIHOHANIBHBIX 0Tpe3kax. [Togodue https://m.edsoo.ru/

TPEYroJIbHUKOB
29 IToBTopenue mnanumerpuu: Teopema Bubmmoreka LIOK

Menenas. PacyeThsl B ceyeHUIX HaA




BBIHOCHBIX YCPTCIKaAX. I/ICTOpI/ISI Pa3sBUTHA
IIAaHUMETPUU U CTCPCOMCTPUHU

https://m.edsoo.ru/

KoHnTponsHas padora "AKCHOMBI

23

crepeomerpun. Ceuenus"

B3anmHoe pacrosnoxeHue npsMbIx B bubnuorexa [JOK
24 npoctpaHcTBe. CKpeLIUBarOINecs MpsSMBbIE. https://m.edsoo.ru/

[Ipu3Haky CKpemMBaromUXCsl MPSMBIX.

[TapanienbHble psiMbIE B TPOCTPAHCTBE

TeopeMa o CylIeCTBOBAHUU U bubnuoteka [JOK

€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON https://m.edsoo.ru/
o5 JAHHOM MPSIMOM, MPOXOJSIIEN Yepe3 TOUKY

MIPOCTPAHCTBA U HE JieXkKalllel Ha TaHHOM

npssMoi. Jlemma o nepecedeHnun

MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

[TapannensHOCTH TpeX NpsAMBIX. Teopema o bubmuorexa [JOK
26 TpEX MapajuieabHbIX MPSAMBIX. Teopema o https://m.edsoo.ru/

CKPELIUBAIOIIMNXCS MPAMBIX

[TapannensHO€ MPOEKTUPOBAHUE. bubnuorexka [JOK
97 OcCHOBHBIE CBOMCTBA MTAPAJLIEIBHOTO https://m.edsoo.ru/

npoektupoBanus. M300paxkeHue pa3HbIX

¢buryp B napamieabHONU TPOEKIUU

LenTpanbHas npoekuus. Yrou ¢ bubnunoreka [JOK
28 COHAIIPAaBJICHHBIMA CTOPOHAMMU. YTOJI https://m.edsoo.ru/

MEXy MPSIMbIMU

3agaun Ha JOKA3aTEILCTBO U bu6mmoreka [JOK
29 HCCIIeJOBaHNE, CBI3aHHBIE C https://m.edsoo.ru/

PacIoJIOKEHUEM NPSMBIX B IPOCTPAHCTBE
30 [lonsATHA: MapamIeabHOCTh NPSIMON U bubnuoreka [IOK




TUIOCKOCTH B mpocTpancTse. [Ipu3nak
HapaJuIeIbHOCTH NPSIMOH U MJIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMOM U
IUIOCKOCTH

https://m.edsoo.ru/

FGOMeTpI/I‘-IeCKI/Ie 3aJa4M Ha BbIYUCJIICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C

bu6mmoreka [{OK

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

MapajIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEH B

MIPOCTPAHCTBE

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3 bubnuoreka [JOK
32 JAHHYIO TIPSIMYIO Ha YepTexe U https://m.edsoo.ru/

MapajuIeIbHOTO APYrou npsiMoil. Pacuér

OTHOIIIEHUI

[TapannensHast mpoeKUs, IPUMEHEHHE IS bubmuorexa [JOK
33 MOCTPOCHHUSI CEYEHHH KyOa 1 https://m.edsoo.ru/

napaienenumnena. CBoicTBa

napajuiefienune1a u IpusMbl

I[MapannensHble mIockocTu. IpusHaku bubnmorexa LIOK
34 MapajuIeIbHOCTH JBYX IIOCKOCTEH https://m.edsoo.ru/

TeopeMa o napaieIbHOCTH U bubmuoreka [JOK
35 €IMHCTBEHHOCTH TUIOCKOCTH, IPOXOASIIEH https://m.edsoo.ru/

4yepes TOUKY, He MPUHAAISKAIYIO TaHHOM

IJIOCKOCTH U CIEACTBUS U3 HEE

CBoiicTBa napajuienbHbIX INIOCKOCTEH: O bubnnoreka [JOK
36 MapajuieIbHOCTH IPSIMBIX IEPECEUCHUSI IPU https://m.edsoo.ru/

MEPECEUCHHH IBYX MapalIeIbHBIX

IIJIOCKOCTEHN TpEThen
37 CpoiicTBa mapauieIbHbIX MIIOCKOCTEN: 00 bubnunoreka [JOK

OTpPE3KaxX MapaJlJICIbHBIX IMMPAMBIX,




3aKJIFOUEHHBIX MEX]y NapajljIeIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOIL C
JBYMsI TTapaJIIEIbHBIMU TIOCKOCTSIMU

https://m.edsoo.ru/

[ToBTopenue: Teopema [lucgaropa na

bubmmoreka [{OK

33 LTOCKOCTH https://m.edsoo.ru/
[ToBTOpEHHUE: TPUTOHOMETPHSI brbmorexa LIOK
39 https://m.edsoo.ru/
MPSIMOYTOJILHOTO TPEYTOJIbHUKA — :
CBoiicTBa Ky0a M IIPAMOYTOJILHOTO brbmotexa LIOK
40 Mapaieemmnena https://m.edsoo.ru/
BhIYKCIIEHNE [UTHH OTPE3KOB B KyOe 1 brbmotexa LIOK
41 https://m.edsoo.ru/
MPSIMOYTOJILHOM MapaJlJIEJIENIUIIENE — :
[TepieHAMKYISAPHOCTD MPSIMOU U bubmuorexa [JOK
42 wiockocty. [Ipu3Hak nepneHaAuKyIIpHOCTH https://m.edsoo.ru/
MPSAMOM U TIIIOCKOCTH
[TepieHAMKYISAPHOCTD MPSIMOM 1 bubmuorexa [JOK
43 I0CKOCTH. [IpU3Hak neprneHuKyJIspHOCTH https://m.edsoo.ru/
MPSIMOM U TIOCKOCTH
TeopeMma o CylleCTBOBaHUU U bubnuorexka [JOK
m €IMHCTBEHHOCTH MPSIMOU, TPOXOaAIIIEH https://m.edsoo.ru/
yepe3 TOUKY IPOCTPAaHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH
A5 [110CKOCTH M NEPIEHIUKYIISPHBIE UM Bubsmorexa IIOK
IIPsIMBbIE B MHOTOTpaHHHUKaX https://m.edso0.ru/
16 [1I0CKOCTH U NEPIIEHANKYIAPHBIE UM brbmiorexa [IOK

MpsAMBIC B MHOTOTpaHHHUKAX

https://m.edsoo.ru/




[lepnieHuKyIsp ¥ HAKJIOHHASL.

bubmuoreka [JOK

47 [TocTpoenue neprneHuKyspa U3 TOYKU Ha https://m.edsoo.ru/
MPSMYIO
[lepnieHiuKysp 1 HAKJIOHHAS. bubnuorexa [JOK
48 [TocTpoenue neprneHuKyspa U3 TOYKU Ha https://m.edsoo.ru/
MPSMYIO
49 Teopema 0 TPEX MEPIIEHUKYIIAPAX bubmiorexa [IOK
(mpsimast 1 oGpatHas) https://m.edsoo.ru/
50 Teopema 0 TPEX MEPIEHUKYIIAPAX bubmiorexa [IOK
(mpsiMast 1 oGpatHas) https://m.edsoo.ru/
51 Vroa Mex Iy CKpeuBarOIUMUCS bubmmorexa [IOK
TPAMBIMH https://m.edsoo.ru/
59 [MTouck nepreHIuKyIApHBIX IPSIMBIX C bu6miorexa LHOK
MTOMOIIBIO IEPIIEHIUKYISIPHBIX MIIOCKOCTEH https://m.edsoo.ru/
bu6mmoreka [IOK
53 OpToroHanbHOE MPOCKTUPOBAHUE https://m.edsoo.ru/
[TocTpoenue ceuenuii Kyoa, MPU3MBI, bubnuoreka [JOK
54 MPaBUJILHON MUPAMHUJIBI C TIOMOIIBIO https://m.edsoo.ru/
OpPTOTOHANILHOM MPOEKIINH
[TocTpoenue ceuenwuii Kyoa, MPU3MBI, bubnnoreka [JOK
55 MPaBUILHON MUPAMUJIbI C IOMOIIBIO https://m.edsoo.ru/
OpPTOTOHANILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO bubnuoreka [IOK
56 niaockocty. Ilnockoctu cummeTpuii B https://m.edsoo.ru/

MHOT'OTrpaHHUKaxX




[Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U

bubmuoreka [JOK

57 :
TUTOCKOCTH KaK CJICJACTBUE CUMMETPUHN https://m.eds00.ru/
53 I[IpaBusIbHBIE MHOTOTPAHHUKH. Pacuér bubsmorexa LHOK
PacCTOSIHHIA OT TOYKH JI0 MIIOCKOCTH https://m.eds00.ru/
59 [TpaBuIIbHBIE MHOTOTPaHHUKH. Pacuér bubmorexa IIOK
PacCTOSIHHIA OT TOYKH JI0 TUIOCKOCTH https://m.eds00.ru/
Croco0Obl OTTyCTUTD MEPIIEHIUKYISIPHI: bubnuoreka [JOK
60 CUMMETPHS, CABUT TOUKHU IO MapasieIbHON https://m.edsoo.ru/
psAMOM
61 CIBHr 10 HeTapauIeIbHON IPSAMON, bu6miorexa LOK
W3MEHEHHUE PACCTOSHHI https://m.edso0.ru/
KonTtponpHas padota "B3zanmuoe bubmuorexa [JOK
62 pacIoyioKeHue NPsIMbIX U MJIOCKOCTEN B https://m.edsoo.ru/
MIpOCTpaHCcTBE"
TloBTOpEHME: yroi Mexay NpSIMEIMA Ha Bbubanorexa IHIOK
P yr y np
63 IIJIOCKOCTH, TPUTOHOMETPHS B https://m.edsoo.ru/
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeOpemMa
KOCHHYCOB
[ToBTOpEHUE: yroa Mexay bubnuoreka [IOK
64 CKPEITUBAIOIIMMHUCS IPSIMBIMH B https://m.edsoo.ru/
MIPOCTPAHCTBE
65 I'eoMeTpHYECKHE METOIBI BHIYUCICHUS bubmorexa [IOK
yria MeXIy IpsIMbIMA B MHOTOTpaHHHKaX https://m.edsoo.ru/
66 JIByrpanHsiii yroj. CBONCTBO JIMHEHHBIX bubmuorexa IIOK

YIJI0B IBYTPaHHOIO yrjia

https://m.edsoo.ru/




[lepnennukynsapusie miaockoctu. CBoMCTBA

bubmuoreka [JOK

o7 B3aUMHO NEPIEHIUKYISPHBIX INIOCKOCTEN hitps://m.eds00.ru/
[Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
68 IJIOCKOCTEMN; TEOpEMa O MPSIMOU https://m.edsoo.ru/
IIepeceyeHms ABYX IIIOCKOCTEN
MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH
[IpssmoyronbpHbBIN Napasuienenunesn; Kyo; bubnuorexa [JOK
69 W3MEPEHUs1, CBOMCTBA MPSIMOYT OJIBHOTO https://m.edsoo.ru/
napajuiesenunesna
TeopeMa 0 JMaroHaIH IPIMOYrOJILHOTO brbnmorexa LIOK
70 Ny https://m.edsoo.ru/
napajuiefienunes1a u cieaCTBUE U3 Heé
bu6mmorexa [IOK
CrepeomeTpuuecKie U IPUKIIAIHbIE
71 3aJ]a41, CBSI3aHHBIEC CO B3aUMHBIM https://m.edsoo.ru/
PacIoyoKEeHUEM MPSIMBIX U MJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIINECS MPSIMBIE, bubnuoreka [JOK
72 rapajuieJIbHbIE TUIOCKOCTH B CTaHIaPTHBIX https://m.edsoo.ru/
MHOTOI'paHHHKaX
[Tapa mapannenbHbIX MJIOCKOCTEHN Ha bubnmuoreka [JOK
73 CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSTHUE https://m.edsoo.ru/
MEX]ly CKPELIUBAOIIUMUCS NPSIMbIMU B
IPOCTBIX CUTYaLUAX
PaccTosiHEE OT TOYKH 70 TJIOCKOCTH, Bubmmorexa [IOK
74 paccTosiHUE OT MPSAMOM JI0 INIOCKOCTH https://m.edso0.ru/
Beluncnenue paccTosHUN MEX Ty bubnuoreka [IOK
75 CKPEIMBAOIIUMHUCS IPSIMBIMU C TIOMOILBIO https://m.edsoo.ru/

HepHeHHHKyﬂﬂpHOﬁ IJIOCKOCTH




TpéXrpaHHbIi yros, HEpaBeHCTBA IS
TpexrpanHsIx yriaoB. Teopema Iudaropa,

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

76
TEOPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yria

77 DJeMeHTBI CHEPHUUSCKON FeOMETPUU: bubauorexa [IOK
re0/Ie3MYECKUE JINHUU Ha 3eMIte https://m.edsoo.ru/
KouTtpossHast padora "Vriisl u bubmoreka [IOK

8 paccrostHus" https://m.edsoo.ru/
Cucremarusanys 3HaHui "MHOTOrpaHHHK bubmorexa IIOK

7 U €ro 3JeMEHTHI" https://m.edsoo.ru/
[MTupamuna. Buasl nupamun. [IpaBunbHas bubmmoreka [IOK

80 nupaMua https://m.edsoo.ru/

bu6mmoreka [{OK

IIpusma. IIpssMas u HaKJIOHHAS IPU3MBI.

81 HEaBI/IJ'IBHaI;[ npusMa P https://m.edsoo.ru/

82 [Ipsimoii mapaiienenumnes, bu6mmorexa LIOK
HPSIMOYTOJIBHBIN MapauiesIeuIes, Kyo https://m.edsoo.ru/
Brinyknsie MHOrOrpanuuku. Teopema bubnunorexa [IOK

83 Sitnepa https://m.edsoo.ru/
Brinyknsle MHOrOrpanuuku. Teopema bubnunoreka [JOK

84 Olinepa. IIpaBuiibHBIE U OTYITPABUIIBHBIE https://m.edsoo.ru/
MHOTOT'PaHHUKHU

85 KonTposneHas padota "MHOrorpanHuKN" bubnuoreka [IOK




https://m.edsoo.ru/

Ilonstue BCKTOpaA HaA IMJIOCKOCTU U B

bubmmoreka [{OK

86 :

e https://m.edsoo.ru/
bubmmoreka [{OK

87 CymMa BEKTOPOB https://m.edsoo.ru/
bubmmoreka [{OK

88 PaznocTh BekTOpOB https://m.edsoo.ru/
bu6moreka [IOK

89 [IpaBuno napamienenunena https://m.edsoo.ru/
bu6moreka [IOK

90 YMHOXEeHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/
01 Paznoxenne BekTopa 1o 6a3ucy Tpéx bubmorexa LOK

BEKTOPOB, HE JIEKAITUX B OJHOM MIOCKOCTH https://m.edsoo.ru/
bu6mmoreka [JOK

92 CkansipHo€ Mpou3BeICHUE https://m.edsoo.ru/
03 Brruncienue yriia Mexxay BEKTOpaMu B Brbmaoreka LJOK

HpOCTpaHCTBE https://m.edsoo.ru/
bubnuoreka [JOK

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH https://m.edsoo.ru/
bu6mmoreka [JOK

95 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU https://m.edso00.ru/
96 IIpocreiimme 3anauu ¢ BEKTOpaMu bubnuoreka [IOK




https://m.edsoo.ru/

bubmmoreka [{OK
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/

bubmmoreka [{OK
98 O06001IeHe U CUCTEMAaTHU3aIMs 3HAHUIMA 1 https://m.edsoo.ru/

bubmmoreka [{OK
99 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUMA 1 https://m.edsoo.ru/

bu6moreka [IOK
100 Hrorosas koHTpoJbHAs paboTa 1 https://m.edso0.ru/

bu6moreka [IOK
101 Hrorosas koHTpoJbHAs paboTa 1 https://m.edso0.ru/

bu6mmoreka [IOK
102 O06o01enre 1 cucTeMaTru3amus 3HaHUH 1 https://m.edsoo.ru/

OBIIEE KOJIJMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Jara nudpoBLIe
Ne i/ Tema ypoka Konrpoabubie | IIpakTHyeckue op
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypebl

1 IToBTOpenue Temsl "KoopauHaTel BekTopa 1 bubmorexa [IOK

Ha IUIOCKOCTH M B IPOCTPAHCTBE" https:/m.edsoo.ru/
9 IToBTOpenue temsl "CkansipHoe 1 bubmorexa [IOK

IIPOM3BEICHAE BEKTOPOB" https://m.edsoo.ru/
IToBTOpeHue Tems! "Beruncienue yria bubmoreka LOK

3 - " 1 https://m.edsoo.ru/

1y BEKTOpaMH B IIPOCTPAHCTBE

[ToBTOpenue Temsl "YpaBHEHHE MIPSIMON, bubmorexa [IOK

4 o y " 1 https://m.edso0.ru/

poxodiiei uepes3 ABe TOUKH

5 YpaBHEHUE MIOCKOCTH, HOPMAaJb, 1 bubmmoreka [LIOK

ypaBHEHHE ILIOCKOCTH B OTPE3KAX https://m.edsoo.ru/
5 YpaBHEeHUE MIOCKOCTH, HOpMaJlb, 1 bubanoreka LIOK

ypaBHEHHE ILIOCKOCTH B OTPE3KaxX https://m.edsoo.ru/
bubmuoreka [JOK

7 BekTopHoe npousBeneHue 1 https://m.edsoo.ru/
JIuneliHbIe HEPABEHCTBA, JIMHEWUHOE bubmorexa [IOK

8 IIPOrPaMMHPOBAHHE 1 https://m.edsoo.ru/
9 JIuHeliHbIEe HEPAaBEHCTBA, TMHEUHOE 1 bu6mmoreka [JOK

IPOrpaMMHUpPOBaHUE




https://m.edsoo.ru/

AHaTUTHYECKHE METOIbI pacyéTa yria

bubmmoreka [{OK

10 :
MEXy IPSMBIMU B MHOTOIPDAHHUKAX https://m.edsoo.ru/
1 AHanMTHYECKHE METOIBI pacyéra yria bubmuorexa [IOK
MEX Iy IUIOCKOCTSMH B MHOIOTPaHHHKAX https://m.eds00.ru/
dopmysia pacCTOSHUSA OT TOUKH JI0
IIIOCKOCTH B KOOpAMHATax bubmmoreka
12
IHOK https://m.edsoo.ru/
Haxos/IeH1e pacCTOSHHUM OT TOYKH JI0 bubmoreka LOK
13 II0CKOCTH B Ky6e https://m.edsoo.ru/
14 Haxos/IeH1e pacCTOSHHUM OT TOYKH JI0 bubmoreka LIOK
IUIOCKOCTH B ITPABUJILHOM TIHPAMUJIE https://m.eds00.ru/
KonTposbHas paboTa "AHanuruueckas but6miorexa LHOK
15 reomerpus” https://m.edsoo.ru/
16 CeyeHust MHOTOTPAaHHUKOB: CTaHIapTHbIE bu6morexa LHOK
MHOTOTPAHHHKH https://m.edsoo.ru/
bubnuoreka [JOK
17 CedeHnss MHOTOIPaHHHUKOB: METO/I CIIEI0B https://m.eds00.ru/
CedeHnss MHOTOIPaHHUKOB: CTaHIAPTHEIE Bubnuoreka [IOK
18 IJI0CKOCTH, NIEPECEUEHUS IPAMBIX U https://m.edsoo.ru/

IJIOCKOCTEN




[TapannenpHble NPAMBIE U TNIOCKOCTH:

bubmuoreka [JOK

19 napajulesIbHbIE CEYEHUS hitps://m.eds00.ru/
20 [TapaienbHbIe NPSIMBIE U IIOCKOCTH: Eg{iﬁ;&f&ifﬁ/}(
pac4y€T OTHOLICHUH — :
[TapannenpHble NPSAMBIE U TIIOCKOCTH: bubnuoreka [JOK
21 YIJIBI MEXKIY CKPEIIMBAOIIUMUCS https://m.edsoo.ru/
MPSMBIMH
[IepnenuKyisipHBIE IPSMBIE U bubnuorexa [JOK
29 IIJIOCKOCTH: CTaHAAPTHBIE Tapbl https://m.edsoo.ru/
MEPIEeHIUKYIIPHBIX MIIOCKOCTEN 1
MPSIMBIX, CAMMETPHUY MHOTOTPAHHUKOB
[IepnenqukynsipHbIE IPSMBIE U bubnuoreka [IOK
23 IJIOCKOCTHU: TEOpEMa O TpeX https://m.edsoo.ru/
MepIeHIUKYIIApax
[lepnieniuKynsapHbIE MPSIMBIE U
bu6mmoreka [JOK
IJIOCKOCTH: BBIUMCIICHUS JUIUH B
24 https://m.edsoo.ru/
bu6nmoreka LIOK https://m.edsoo.ru/
MHOTOTPaHHUKAX
[ToBTOpEHUE: TIIOMIA N MHOTOYTOJIbHUKOB, bubnuoreka [IOK
25 (dbopMyIbl 11 TIIOIAAEH, cooOpaskeHus https://m.edsoo.ru/
nonoous
[ToBTOpEHME: TUIOMAaA MHOTOYT OJIbHUKOB, bubnuoreka [IOK
26 (dhopMyIbI 11 TIIOIIAAEH, cooOpaskeHus https://m.edsoo.ru/
no100us
27 IToBTOpEHME: TIIOIA g MHOTOYTOJIbHUKOB, bubnuoreka [IOK




(hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
nooous

https://m.edsoo.ru/

[Inomaau cedyeHnii MHOTOTPaHHUKOB:

bubmmoreka [{OK

28 TUTOIIA/A TIOBEPXHOCTEH, pa3pe3anus Ha https://m.edsoo.ru/
9acTH, COOOpaxKeHUS MOJ00us
[lnomanm ceyeHnii MHOTOrPaHHUKOB: bubnuorexa [JOK

29 TUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha https://m.edsoo.ru/
Y4acTH, COOOpaKEHUsI 110 100Mst
KonTponsnas pabora "[loBTOopenue: bubnuorexa [JOK

30 MHOTOTPAaHHUKH, CCUCHUS https://m.edsoo.ru/
MHOTOTPaHHUKOB"

31 O6BéM Tenta. OGBEM MPAMOYTOJILHOTO f:ff;;lr?f:é‘; (EIr(S/K
napaiesienunea e :

32 3agaun 06 yaBOeHUH Ky0a, 0 KBaJpaType BH6J.IHOTeKa HOK
Ky6a; 0 TPUCEKIIMH YTIia https://m.edsoo.ru/
CrepeomeTpuyecKHe 3a/1a4u, CBSI3aHHBIE C bubmuorexa [JOK

33 00BEMOM MPSAMOYTOJILHOTO https://m.edsoo.ru/
napauiesienunea
[Ipuxknagneie 3a1auu, CBSI3aHHBIE C bu6mmoreka [JOK

34 BbIUUCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO https://m.edsoo.ru/
napauiesienune1a

bubmuoreka [JOK

35 OO0BEM MIPAMOI TPU3MBI https://m.edsoo.ru/

36 CTepeoMeTpHUECKHE 3a/1aUH, CBSI3aHHBIE C BH6J.IH0TeKa HOK
BBIYHCIICHUEM 00BbEMOB IPSIMON TIPU3MBI https://m.edsoo.ru/

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C bu6mmoreka [JOK




00BEMOM MIPSAMOI TTPU3MBI

https://m.edsoo.ru/

Beruucnenue 00bEMOB TEN ¢ HOMOILBIO

bubmmoreka [{OK

38 omnpenenéHHoro nHTerpana. Oosém https://m.edsoo.ru/
HAKJIOHHOM MTPU3MBI
Brruncienue 00EMOB T C IIOMOIIBIO bubmmoreka [{OK
39 omnpenenéHHoro nHTerpana. Oosém https://m.edsoo.ru/
MTUPAMUIBI
dopmyna 06bEMa upamu sl OTHOLIEHUE brbmotexa LIOK
40 https://m.edsoo.ru/
00BEMOB MUPAMHU/T C OOIITUM yTIIOM S '
dopmyna 06bEMa mupamuabl. OTHOIIEHHE brbmotexa LIOK
41 https://m.edsoo.ru/
00BEMOB MUPAMHU/T C OOIITUM yTIIOM S '
1 CrepeoMeTpHUECKHe 33/1a4H, CBSI3aHHbIE C bubnmorexa LIOK
00BEMaMU HAKIIOHHOM MTPU3MBI https://m.edsoo.ru/
43 CrepeoMeTpHUECKHe 33/1a4H, CBSI3aHHbIE C bubnmorexa LIOK
0GBEMAMH ITHPAMHITEI https://m.edsoo.ru/
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI bu6mmoreka [JOK
44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM https://m.edsoo.ru/
TIPU3MBI
45 I[Npuknannbie 3ana4u 110 Teme "OObEMBI bub6moreka IIOK
Ten", CBA3aHHbIC ¢ 00BEMOM MUPAMUIBI https://m.edsoo.ru/
16 IIpumeHenne 06bEMOB. Brruncienue Bubsmorexa IOK
PaccTOSIHUA J0 TUIOCKOCTH https://m.edsoo.ru/
KonTtponsHas padora "O6béM brbmiorexa [IOK
47 https://m.edsoo.ru/

MHOTOTrpaHHuKa"




Hunuaapudeckas HOBEPXHOCTb,

bubmuoreka [JOK

48 oOpa3yroIne NUINHAPUICCKON https://m.edsoo.ru/
MTOBEPXHOCTH
umunp. Tpsmoii KpyroBoi uIMHIp. bubmorexa LHOK
49 i https://m.edsoo.ru/
JOIIAb MOBEPXHOCTH IMITHH]IPA
50 Konunueckas MoBEPXHOCTB, 0Opa3yoII1e bubmorexa IIOK
KOHMYECKOU noBepxHocTH. Konyc https://m.edsoo.ru/
51 Ceuenne KOHYCa MIOCKOCTBIO, bubmmoreka [IOK
MapaJuIeIbHOM IIOCKOCTH OCHOBAHUS https://m.eds00.ru/
52 Vceuénnsiii kKonyc. M300paxkenue bubmoreka [IOK
KOHYCOB U YCEYEHHBIX KOHYCOB https://m.eds00.ru/
53 [Tnomaas OOKOBOM MOBEPXHOCTH U bu6miorexa LHOK
MOJTHOW TIOBEPXHOCTH KOHYCa https://m.eds00.ru/
54 [Tnomaas GOKOBOM MOBEPXHOCTH bu6miorexa LHOK
MOJTHOW TIOBEPXHOCTH KOHYCa https://m.eds00.ru/
CrepeomeTpuyecKue 3a/ladyd Ha bubnmuoreka [JOK
55 JI0KA3aTeJIbCTBO U BEIYUCIICHHUE, https://m.edsoo.ru/
MOCTPOCHUEM CEUYCHUI NMIMHIPA, KOHYCa
CrepeomeTrpuueckue 3aJ1auu Ha bubnunoreka [JOK
56 JI0Ka3aTeJIbCTBO M BEIYHCIICHUE, https://m.edsoo.ru/
MOCTPOCHUEM CEUYCHUI NIMIMHIPA, KOHYCa
57 IMpuKagHbIe 33129, CBA3aHHBIE C but6morexa [OK
HTHHAPOM https://m.edsoo.ru/
58 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C bu6mmoreka [JOK




LWIHHAPOM https://m.edsoo.ru/
59 Cdepa u map
bu6mmoreka [IOK
[Tepeceuenue chepsl u mapa ¢
60 miockocThio. Kacanue mapa u chepsl https://m.edsoo.ru/
IJIOCKOCTRI0. Buj 1 m300pakeHue mapa
[Tepeceuenue cdepsl U mapa ¢ bubmmoreka [{OK
61 mockocThio. Kacanue mapa u chepsl https://m.edsoo.ru/
IJIOCKOCTRIO. Bu 1 m300pakeHue mapa
6 Vpasuenue chepsl. Ilnomans cdepsl u eé brbnmorexa LIOK
qacTei https://m.edsoo.ru/
bu6moreka [IOK
63 Cummerpust cepsl 1 11apa https://m.edso0.ru/
CrepeomeTpruyecKHe 3a/1auyu Ha bubmuorexa [JOK
64 JI0Ka3aTeJIbCTBO M BHIYKCIICHHUE, https://m.edsoo.ru/
CBsI3aHHBIE CO c(hepoii u mapom,
MMOCTPOCHUEM MX CEYCHHUH TUIOCKOCTHIO
CrepeomeTpuyecKue 3a/lauyd Ha bubmuoteka [{JOK
65 JI0Ka3aTeJIbCTBO M BHIUKCIICHHUE, https://m.edsoo.ru/
CBSI3aHHBIE CO c(pepoii u 1mapom,
MMOCTPOCHUEM MX CEYCHHUH TUIOCKOCTHIO
66 I[IpuKagHble 3a]a4H, CBA3AHHBIE CO Bubmmorexa [IOK
cepoit 1 mapom https://m.edsoo.ru/
[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH, bubnmuoreka [JOK
67 BBIYKCIICHHS B OKPY/KHOCTH, CTaHIaPTHEIE https://m.edsoo.ru/

nonoous




Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA U

bubmuoreka [JOK

08 MHOTOTPaHHUKOB https://m.edsoo.ru/
3anaun o teme "Tesa 1 OBEPXHOCTH Bubmmorexa [IOK
o9 BpaiieHus" https://m.edsoo.ru/
3anaun o teme "Tera 1 IOBEPXHOCTH bubmmorexa [IOK
0 BpaiieHus" https://m.edsoo.ru/
71 Kontponsnas padota "Tena u
MIOBEPXHOCTHU BpalieHus"

5 O6béM nmuaapa. Teopema 06 06bEMe bubmoreka LOK
! IPSMOTO IMJIHHIPA https://m.edsoo.ru/
3 BeramciieHne 00bEMOB Tel C TIOMOIIIBIO bubnmorexa [IOK

onpesienéHHOro uHTerpana. O6bEM KoHyca https://m.edsoo.ru/
74 ITnomaau 60KOBOM M HOJTHOM bu6mmnoreka LIOK
MIOBEPXHOCTH KOHYyCa https://m.edsoo.ru/
CrepeomeTpuyecKHe 3a/1auu, CBSI3aHHBIE C bubmorexa [IOK
75 R https://m.edsoo.ru/
BBIYHCIICHUEM 00BbEMOB IIMIIMH/PA, KOHYCA S '
76 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1 bubmoreka [[OK
IUTONIA I TIOBEPXHOCTEH Te" https://m.edsoo.ru/
OO0BEM 11apa U MAapoBOro CEKTOPA. bubnnoreka [JOK
Teopema 00 o0bEme mrapa. [Tnomaas https://m.edsoo.ru/
77 cdepol. CTepeoMeTpruyecKue 3a1auu,

CBSI3aHHBIE C BBIYMCIIEHHEM 00BEMOB
n1apa, IapoBOro CErMEeHTa U IIapoBOIo
CEKTOpa




[Mpuknanaeie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u

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

78 iomaapio cepbl. COOTHOIICHHS MEKITY
IIOMIA/ISIMK ITIOBEPXHOCTEH U 00BEMaMu
MOJA0OHBIX TEJ
[TooOHBIE TENa B MPOCTPAHCTBE. bubnuorexa [JOK
N3menenue 06bE€Ma rnpu mog00uu. https://m.edsoo.ru/
79 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBEIYHMCIIEHHEM 00BEMOB TEJ U ILIOMIANEN
MMOBEPXHOCTEMN
80 KonTtponsras pabora "Tlnomanm bubmorexa [IOK
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TENI" https://m.edsoo.ru/
JiBuxkenus npoctpaHcTBa. OToOpakeHHUsI. bubnuoreka [IOK
81 JIBukenus u paeHCTBO (uryp. O0miue https://m.edsoo.ru/
CBOMCTBA JIBIDKCHUHI
Buasl 1BukeHMil: mapauiebHbIN NEPEHOC, bu6mmoreka [IOK
82 LIEHTpaJIbHasi CHMMETPHS, 3epKaJIbHAS https://m.edsoo.ru/
CUMMETpUS, TOBOPOT BOKPYT MPSMOi
83 IIpeoGpaszoBanus nonobus. Ipsamas u bubmorexa IIOK
chepa Diinepa https://m.edsoo.ru/
FeoMeTpHUYECcKHE 3a1au HA IPUMEHEHHE bubnuorexa IIOK
84 JBYKCHHS https://m.edsoo.ru/
KouTtponbHas pabora "Bekropsl B bubmorexa IIOK
85 npocTpancTae” https://m.edsoo.ru/
86 O6o6maroriee mosTopenue 11 moHsTHil 1 Bubnmorexa IIOK

MeTo10B Kypca reomerpun 10-11 xnaccos,

https://m.edsoo.ru/




cUCTEeMaTU3alus 3HAaHUN:
"[lapanienbHOCTh NPSAMBIX U INIOCKOCTEN B
npocrpaHcTae”

Ob6o6maromee moroperue 11 moHsTH U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,

bubmmoreka [{OK
https://m.edsoo.ru/

87 cucTeMaru3anus 3HaHuii: "BekTropsl B

npocrpaHcTae”

O6o6maromee nosTopenue 11 moHATHI 1 bu6mmnorexa IIOK
88 METOJIOB Kypca reOMeTpuI/H/'I' 10-11 kmaccos, htps://m.edsoo.ru/

cucTeMaTu3alus 3HaHuii: "BekTopsl B

MIPOCTpaHCTBE"

O6o06matomee moBTopeHue 11 moHATHIA 1 bubmuorexa [JOK
89 MeToJI0B Kypca reomerpun 10—11 xnaccos, https://m.edsoo.ru/

cucremarusanus 3Haguii: "O0beM

MHOTIOrpaHHUKa"

O6o6matomee moBropeHue 11 moHATHIA 1 bubmuorexa [JOK
90 MeTo10B Kypca reomerpun 10—11 knaccos, https://m.edsoo.ru/

cucremarusanus 3Haguii: "O0beM

MHOTI'OrpaHHUKa"

O6o06matomiee moBropeHue 11 moHATHIA 1 bubnuoreka [JOK
01 MeToJI0B Kypca reomerpun 10—11 knaccos, https://m.edsoo.ru/

cucrteMarusanus 3gaguii: "Ihnomaan

MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"

O6o06matomee moBropeHue 11 MoHATHIA 1 bu6mmoreka [JOK
92 MeTo/10B Kypca reomerpun 10—-11 xnaccos, https://m.edsoo.ru/

cuctemaruzanus 3HaHuit: "[Inomanu

MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"
93 Htoroas koHTpoJbHas paboTa bubnuoreka [IOK




https://m.edsoo.ru/

bubmmoreka [{OK

94 Wrorosas koHTposibHas paboTa https://m.edsoo.ru/

[ToBTOpenue, 0600IIEHNE U bubnmorexa LHOK
% cUcTeMaTu3anys 3HaHu! https://m.edsoo.ru/

Hcropus pasBUTHS CTEPEOMETPHUH KaK bubnuorexa [JOK
96 HAayKHU U €€ POJIb B pa3BUTHUH COBPEMEHHBIX https://m.edsoo.ru/

WHXXEHEPHBIX U KOMITHIOTEPHBIX

TEXHOJIOTHI

Hcropus pasBuTHs CTEpEOMETPHUH KaK bubnuoreka [IOK
97 HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX https://m.edsoo.ru/

VH)KEHEPHBIX U KOMITbIOTEPHBIX

TEXHOJIOT Ui

Hctopus pa3BUTHSI CTEPEOMETPUH KaK bubmuorexa [JOK
98 HAaYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX https://m.edsoo.ru/

VHKEHEPHBIX U KOMIIbIOTEPHBIX

TEXHOJIOT Ul

Hctopus pazBuUTHSI CTEPEOMETPUN KaK bubnmuoreka [JOK
99 HAaYKH U €€ pOoJib B Pa3BUTHUU COBPEMEHHBIX https://m.edsoo.ru/

WH)XEHEPHBIX U KOMITbIOTEPHBIX

TEXHOJIOT U

Hcropust pa3BuTHS CTEPEOMETPUN KAK bubnnoreka [JOK
100 HayKu U €€ poJib B pa3BUTHUU COBPEMEHHBIX https://m.edsoo.ru/

VHKEHEPHBIX U KOMITbIOTEPHBIX

TEXHOJIOTUI
101 Hcropus pa3BuTHs CTEPEOMETPUN KaK bubnunoreka [JOK

HAaYKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX




WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

https://m.edsoo.ru/

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKHU U €€ pOJIb B pa3BUTUU COBPEMEHHBIX

bubmmoreka [{OK
https://m.edsoo.ru/

102 1
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Aranacsz JI.C., byry3os B.®., Kagomnes C.b. Marematuka: anredpa u Hauana
MaTeMaTH4eCKoro aHanusa, reomerpus. ['eomerpus. 10-11 knacc. YueOnuk. ba3oblii u
yrayonéunbiit ypoBau M.: [Ipocemenne, 2023

Mepsnsak A.T'., Homuposckuii [I.A., Ilonskos B. M.; nox pexn. Ilononsckoro B.E.
Maremaruka. ['eomerpus (yriyOnenHsiil yposens) 11 kinace M., «Bentana-rpag», 2021r.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Meroanueckue pexomenaanuu k yueonuky L. A. Anmumosa, F0. M. Konsaruna,

H. E. ®énoposoii u n1p. Matematuka: Anredpa 1 Hayajla MaTeMaTHYECKOT0 aHaJIN3a;
reomerpus 10—11 xmaccer H. E. ®émopoa M. B. Tkauépa 5-¢ u3ganue, CTEpeOTHITHOE
Mocksa «IIpocBemienue» 2023

Maremaruka : anredpa u Hayajga MaTEeMaTHIECKOTO aHaIu3a. YTIyOon€HHbIN ypoBeHb : 11
knace : Meroauueckoe nocooue / E. B. bytiko, A. I'. Mepansk, B. b. [Tonouckuid,

M. C. Axup. — M. : Benrana-I'pad, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6nuoreka LIOK https://m.edsoo.ru/
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