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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-HAYYHON HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHUTAPHOI'O IMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  ONPOBEpPraTb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHH, KaK COCTABJISAIONIECH mpeaMeTHol obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIOJIb30BAaHUEM MATEMATUKH.

[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€OMETPHUH 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 reOMEeTpuUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH 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;

(GopMupoBaHuEe YMEHHs pacro3HaBaTh Ha YEePTEKax, MOJEIIX U B PEaIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUN PACCYKICHUN;

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,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTH  JIOKA3aTeJIbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUJICHUS, HHTEpeca K U3yUYCHUIO TeOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusarOTCS: «[IpgsMble M TUIOCKOCTH B TIPOCTPAHCTBEY,
«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 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi DenepasibHON 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 TOCJIEI0BATEIHHO U TTOCTYNATENbHO, 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 TTO3BOJISIET:

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

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMAaTUKU C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas 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 ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aAKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbI€ B POCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSIMBIX, TAPAJIIEIBHOCTD MPSMOi
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapasuienbHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSMbIE MapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: Nn-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. IlpenacraBieHne o NpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
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 MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
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. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM 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: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha iockocTu. Pa3BépTka nunuuapa U koHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIIMHIAPA, TUPaMHUIbl U KoHyca. O0BEM Mmapa u mapoBOTO
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 MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTel BekTopa. PasznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapaulelbHBIA TEepeHoc,
[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 OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

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

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTUYeCKHE 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 €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHUYeCKUX 3HAHUW ISl pelleHus 3amad 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 HAyKd W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
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 OCYIIECTBJISITH TPOCKTHYID M HCCIIECIOBATEIIbCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHIUYHbIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBO/IbI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, sIBJIECHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000ILIEHHUI;

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 JIJIs 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,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uH(pOpMaIUU o CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS 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 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUs, COTMOCTAaBIATh CBOM CYXJACHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEIBLHO BBIOMpPATh (GOpMAT BBICTYIUICHHS ¢ Yy4ETOM 3a]ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
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 TPYIHOCTEH;

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 MPEUMYIIECTBA KOMAHIAHOW U WHIAUBUIAYaJTBHOM
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 JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS M3 HUX MPH 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 TPOCTPAHCTBE, MEXKIY NPSIMOU H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

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 CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMH METOAAMU, BBIIOJIHATH
(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 ONEpPUPOBATh MOHATUSMU: CUMMETpPHS B MIPOCTPAHCTBE, 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 3aJaud Ha JO0Ka3aTeJbCTBO MATEMAaTHYECKHX OTHOLICHWH 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 IIPU PEUIEHUU CTEPEOMETPUUYECKUX 3a]1ay;

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 CUTYyalluu, IPUMEHITh U3YUCHHBIC MOHATUSA B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEeM, ammaparta aareOpbl, pemarh MPaKTHYeCKUue 3aadd,
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:



CBOOOJTHO OINEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C IMUIMHAPUYECKOM,
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
OO0BSACHATH CIIOCOOBI OJYYEHHUSI TEJl BPALlCHUS;

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

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

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
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 T'E€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

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

BBITIONHATh M300paXKeHUs] MHOTOTPAHHMKOB W TEN BpalICHHUs TIPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHANKYISIPHO OCH), CEYEHUsI KOHYyca (MmapaljiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeOMETpUYecCKre (PaKThl JJIsi PEIICHUs] 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;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTeMaTH4ecKu  CPOpMyIUpPOBaAaHHOMW  MPOOJIEMBbl,  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 F'€OMETPUUECKUX BEJTUYMH;

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



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uugposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
1 B 2 1
BEAICITHE B CTCPEOMETPHIO 3 https://m.edso0.ru/1c209e37
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo0.ru/1c209e37
3 [TapamiensHOCTE NPSMBIX U IJIOCKOCTEN B 8 bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [TepnieHAMKYASIPHOCTD NPSIMBIX U o5 bubnuoreka [JOK
IJTIOCKOCTEMN B MPOCTPAHCTBE https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
> YIJIBL i pAcCTOSHILA 16 1 https://m.edsoo0.ru/1c209e37
bu6mmoreka [JOK
6 M 7 1
HOTOTPAREHIT https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 B 12
CKTOPHL B HpOCTpancIpe https://m.edsoo.ru/1c209e37
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus 5 5 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 An 1 1
AITIHCCKAA TEOMETPHA > https://m.edso0.ru/1c209e37
9 [ToBTOpEHue, 06001meHne U 15 1 bubnuorexa [JOK
CUCTEMATH3AINA 3HAHUHI https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
3 006 17 1
bEM MHOTOTpatHiia https://m.edso0.ru/1c209e37
bu6moreka [IOK
4 T 24 1
©/1a BpAIlCHIT https://m.edso0.ru/1c209e37
5 [Tmomaau moBepXHOCTU U 0OBEMBI 9 1 bu6mmoreka [IOK
KPYIJIBIX TEN https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
6 5 1
Hlpriceria https://m.edso0.ru/1c209e37
7 [ToBTOpEeHUE, 0600IICHNE 1 17 5 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara nudpoBLIe
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue op
Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsbl
OcHoBHBIE TIpaBHJIa H300pKEHUS Ha
1 PUCYHKE IIJIOCKOCTH, ITAPaUIEIbHBIX 1 | venensa | bubmuoreka [JOK
MPSIMBIX (OTPE3KOB), CEPETUHBI ceHTs10ps | https://m.edsoo.ru/aecc77cd
oTpe3Ka
[ToHsATHS CTEpEeOMETPHH: TOYKa,
npsiMasi, INOCKOCTh, TIPOCTPAHCTBRO.
5 OcHoBHBIE TIpaBUiIa H300paKEHUS Ha 1 1 Henens bu6mmoreka [IOK
PUCYHKE IIJIOCKOCTH, IMAPaLIEIbHbBIX ceHTs10ps | https://m.edsoo.ru/2d8a9c99
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka
[TonsiTHs: nepecekarouiuecs
3 IJIOCKOCTH, TepeceKaronifecs npsmas 1 L nezens | Bubmmorexa IOK
> 1P P ceHTsOpst | https://m.edsoo.ru/db685e73
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO
[TonsiTHs: nepecekaroniuecs
2 "Henens bu6mmoreka [JOK
4 IJIOCKOCTH, TMepECceKaroIrecs npsmas 1
ceHTs0ps | https://m.edsoo.ru/a63959ed
U TUIOCKOCTB; MOJTYIPOCTPAHCTBO
MHororpaHHUKH, U300pakeHue
5 MPOCTENIINX TPOCTPAHCTBEHHBIX 1 2 nexens | buGnmorexa IOK
P poctp ceHTA0ps | https://m.edsoo.ru/b30dff38
¢buryp, HecyleCTBYIOIUX 0ObEKTOB
5 MHororpaHHuKH, H300paxeHne 1 2 Henens | bubmmoreka [JOK
MPOCTEUILINX MMPOCTPAHCTBEHHBIX ceHTsIOpst |  https://m.edsoo.ru/3d8ffd32
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¢buryp, HecyIecTBYIOIMUX 0ObEKTOB

7 AKCHOMBI CTEPEOMETPHUH U TIEPBHIE 3 nenens bubnuorexa [JOK
CIIE/ICTBHS M3 HUX CEHTAOPA | hns://m.edsoo.ru/Occ5cafe
8 AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE 3 nenens bubnuorexa [JOK
CJHEACTBHS U3 HUX centabps https://m.edso0.ru/239c8ch4
AXCHOMBI CTEPEOMETPHH U TICPBHIE 3 Hepenst
cienctBus U3 HuX. CrocoOrbl 3a1aHus CEHTSIOps
. bubnuoreka [JOK
9 MPSIMBIX ¥ IJIOCKOCTEH B
https://m.edso0.ru/65c6b106
npocTtpancTBe. O603HAUYCHUSI IPSMBIX
U IJIOCKOCTEN
N300paxkenue ceueHnil nupamMupl, 4 "enens
Ky0a ¥ IPU3MBbI, KOTOPBIE MPOXOAT CEHTSOpsI
yepe3 ux péopa. M3obpaxenune
10 TepeceYCHMs TOTYICHHBIX bubmorexa [TOK
. yi https://m.edsoo.ru/258fc245
II0CcKocTeil. PackpammnBanne
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU
LBETaMU
N3obpaxenne ceueHni TMpaMuIbl, 4 enens
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT CEHTSIOps
yepe3 ux péopa. M3obpaxenue
bubmuoreka [JOK
11 nepeceyeHus MOJTy4eHHBIX
. https://m.edsoo0.ru/1a2520f6
mwiockocteil. PackparmBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU
1[BETaMHU
N3o00paxkenue ceueHnil mupamMupl, 4 nenens
12 Ky0a ¥ MPU3MBbI, KOTOPbIE TPOXOSAT CEHTA0ps bubnuoreka [IOK

yepes ux péopa. M3o0paxenue
MepeceUeHUs MOTyUYSHHBIX

https://m.edsoo.ru/93ad36b3
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IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUCHUH pa3sHbIMU

IBETaMU
N3o0pakenne ceueHui mupamMupl, 1 nenens
Ky0a u MPU3MBbI, KOTOPBIC TPOXOJISAT OKTSIOpS
gyepe3 ux péopa. M3o0paxenne
13 Hegeceqegnﬂpnonyqe;l){mx bubnuorexa LIOK
. https://m.edsoo.ru/ee1d19b9
IJI0CKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH
IBETaMH
14 Merton cneoB sl MOCTPOEHUS i ::fgm bu6moreka [IOK
ceueHHit pA https://m.eds00.ru/9f4071b9
Merton creoB AJis MOCTPOCHUS 1 Henens
15 ceueHuii. CBolicTBa nep:cequHﬁ OKTSIOps bubmorexa IOK
N https://m.edsoo.ru/fe733862
MPSIMBIX U IJIOCKOCTEN
Merton crnenoB Jiisl HIOCTPOSHUS 2 Henens
16 cedyeHuii. CBolicTBa nep:cequHﬁ OKTSIOps bubmorexa TOK
. https://m.edsoo.ru/2935a9a0
MPSIMBIX U IJIOCKOCTEH
[TocTpoenue ceyenuii B mupamu/ie, 2 Henens
17 KyOe 1o TpéM TouKaM Ha pEopax. OKTSI0ps bubnuorexa [JOK
Co3aHne BEIHOCHBIX YEPTEKEN U https://m.edsoo.ru/2e18f255
3aMMch M1aroB NOCTPOCHUS
[TocTpoenue ceyeHuii B mupamu/ie, 2 Henens
18 KyOe 1o TpéM ToukaM Ha pEOpax. OKTSIOps bubnnoreka [JOK
Co3ztaHue BBIHOCHBIX YEPTEKEN U https://m.edso0.ru/e504d656
3aMmch M1aroB MOCTPOCHUS
19 IlocTpoenue ceueHuii B MupamuIe, 3 Henens bubnuoreka [IOK

KyOe 1o TpéM ToukaMm Ha pébpax.

https://m.edsoo.ru/4a28dc02
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CoztaHue BBIHOCHBIX YEPTEKEHN U
3aIUCh IAroB MOCTPOCHUS

OKTSIOps

[TocTpoenue ceuenuii B nupamu/e, 3 Henens
KyOe 1o TpéM Toukam Ha pEbpax. OKTA0ps bubnuorexa [JOK

20 .
Co3nanne BBIHOCHBIX YEPTEXKEN U https://m.edso0.ru/1d434d0f
3aMMch H1aroB NOCTPOEHUS
[ToBTOpenue mannmerpun: Teopema 3 Hepenst

21 0 MPONOPLHUOHAIBHBIX OTPE3KAX. OKTS0pA brbmmorexa [OK

https://m.edsoo.ru/ec26fe5d

[Tono6ue TpeyroabHIUKOB
[ToBTOpenue mnannmerpun: Teopema 4 "enens
Menenas. PacueTsl B ceUeHHSIX Ha OKTS0pA

22 BBIHOCHBIX 4YepTexax. Mcropus bubmorera [JOK

https://m.edsoo.ru/9a0a9e56

Pa3BUTHUSA TTITAHUMETPHUH U
CTepEeOMETPUU

93 KonTtponbHas padoTa "AKCHOMBI 4 menens bubnuoreka [IOK
crepeomerpun. CeueHus’" oKTA0pA https://m.edso0.ru/b19f6a5d
B3aumHoe pacnosoxeHue npsmbix B 4 nenens
npoctpaHcTBe. CKpeluBarounecs OKTSI0ps

24 npsameie. [Ipuznaku bubnuoreka [JOK
CKPEILLMBAIOIIUXCS IIPSAMBIX. https://m.edsoo.ru/0ac11c95
[TapannensHblie psSMBIE B
MIPOCTPAHCTBE
Teopema o cyriecTBOBaHHU U 1 nepnens
€IMHCTBEHHOCTH MPSIMOM HOSIOps

25 NapajuIeIbHOM TaHHOW MPSMOH, bubnuoreka [IOK

MPOXOJIAIIEN YEPE3 TOUKY
IPOCTPAHCTBA U HE JIeXKaIIEH Ha
JAHHOU npsiMou. Jlemma o

https://m.edsoo.ru/ba545966
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NEpCCCUCHUH TapAJUICIIbHBIX MTPSAMBIX

IJIOCKOCTBIO
[MapamiensHOCTh TPEX MPSIMBIX. 1 Henens
Teopema o Tpéx mapanienbHbIX HOSI0psI bubnuorexa [JOK
26
npsMbIX. Teopema o https://m.edsoo.ru/f85bfc46
CKPCIIHUBAIOIIUXCS MPSIMBIX
[TapannensHOE TPOESKTUPOBAHUE. 1 Henens
OcHOBHBIE CBOMCTBA MapaJIEIBLHOTO HOSI0ps
bubmmoreka [{OK
27 npoektupoBanusi. M3o0paxenue
. https://m.eds00.ru/79165d15
pa3HbIX GUTYDP B ApALIETHHOM
MIPOCKITHH
[enTpanbsHas mpoekuus. Yroi ¢ 2 Henens
28 COHAIPABJICHHBIMU CTOPOHAMH. YTOIT HOSIOpst bubmorexa OK
P P ' P https://m.eds00.ru/635c5087
MEXAY NPSIMbIMU
3amaun Ha JOKa3aTeNIbCTBO U 2 Henens
29 HCCIIE0BaHNe, CBI3aHHEIE C HOSIOPS bu6mmoreka [IOK
pacIoJIOKEHUEM MPSIMBIX B https://m.edsoo.ru/bd3745f8
MIPOCTPAHCTBE
[TonsiTHs: napamienbHOCTh IPSIMOU U 2 Henens
IJIOCKOCTH B mpocTpaHcTBe. [IpusHak HOSIOps
30 MapaJyIeILHOCTU MPSIMOM U bubnuoreka [JOK
mwiockocTu. CBoiicTBa https://m.edso0.ru/7d18834b
MapajuieNbHOCTH MPSAMOU U
IJI0CKOCTH
I'eomeTrpuueckue 3agaun Ha 3 Henens
BBIYHCIICHUE U JOKA3aTeNbCTBO, HOSIOps
bu6mmoreka [JOK
31 CBSI3aHHBIE C MAPAJUIEIbHOCTHIO

MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

https://m.edsoo.ru/33c477d3
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ITocTpoenue cedeHus, MPOXOAsIIEro

3 Henend

32 yepe3 JaHHYIO MPAMYIO Ha YEPTEXKE U HOSI0ps bubmmoreka [JOK
MapaJUIEIbHOTO APYTOH MPSMOM. https://m.edsoo.ru/66fefadd
Pacuér oTHOIIICHMI
[MapamnensHas TpoOEKIUs, 3 Henens
MIPUMEHCHHE TSI TOCTPOCHHUSI HOSIOpsT
33 CS‘IGHI/Iﬁ Ky0a U 1ma aﬂﬂenennnena ’ bubnmorera [TOK
. 4 P ' https://m.edsoo.ru/a5b7h8e3
CaoiicTBa mapajienenuneaa u
MIPU3MBI
34 [TapamnensHbie iockoctu. [Ipu3Haku 4 negens bubnuoreka [IOK
MapaAIJIETLHOCTH JIBYX MJIOCKOCTEHN HOAOPA https://m.edsoo.ru/dbee22bc
TeopeMa o mapamiebHOCTH U 4 nenens
€IMHCTBEHHOCTH IIOCKOCTH, HOSIOpsT
35 MPOXOIAIIENA Yepe3 TOUKY, HE bubmorexa LOK
p P z” https://m.edso0.ru/6b61b2b4
MIPUHAUISKAITYIO JAHHOUW TIOCKOCTH
U CJIEJICTBUA U3 Heé
CaolicTBa napasuiesibHbIX 4 nenens
IJIOCKOCTEH: O MapauIeIbHOCTH HOSIOPS
36 MPSMBIX TIEpEeCceYCHUs TIPU bubmorexa HOK
P P P https://m.edsoo.ru/5faOb3ce
MEPECEUYCHHH JIBYX MapaJlICIbHBIX
IJIOCKOCTEHN TpeThen
CaolicTBa napauiesibHbIX 1 Henens
IJIOCKOCTEH: 00 0Tpe3Kax JeKkaops
MapajuieIbHbIX MPSMBIX,
" bubmuoreka [JOK
37 3aKITHOYEHHBIX MEXKITY

napaieIbHbIMU TUIOCKOCTSIMU; O
[IEPECEUEHUH NPSMOM C IBYMsI
napaieIbHbIMU TUIOCKOCTSIMU

https://m.edsoo.ru/c7c777ed
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[ToBTOpenue: reopema [ugaropa Ha

1 Henens

bubmuoreka [JOK

38 TLIOCKOCTH niexabps https://m.edsoo.ru/ec3e2da3
39 [ToBTOpEHUE: TPUTOHOMETPUS 1 negens bubnuorexa [JOK
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA niexabps https://m.edsoo.ru/ed9e2a8e
40 CaoiicTBa Ky0a U MPSMOYTOJIBLHOTO 2 menens bubnuorexa [JOK
napaiesenuie/a niexabps https://m.edsoo.ru/ba75dc57
41 Brruucnenue amH 0TpEe3KOB B KyOe U 2 nezens bubnuoreka [JOK
TIPSIMOYTOJIBHOM TIapalIelIeNTHIIe e niexabps https://m.edsoo.ru/e4972cdc
[lepneHMKyYISIPHOCTD NPSAMOU 1 2 Henens
42 mockocTH. [Ipu3Hak nexaops bubnuoreka [IOK
MEPIEHIUKYISIPHOCTH MPSMOM U https://m.edsoo.ru/52188a7d
MJI0CKOCTH
[TepieHAMKYISAPHOCTD MPSIMOU U 3 Henens
43 mrockocTu. [Ipu3Hak neKaops bubnuoreka [IOK
MEePIECHANKYIISIPHOCTH NPAMON U https://m.eds00.ru/9f246736
IJI0CKOCTH
Teopema o cyriecTBOBaHHU U 3 Henens
€IMHCTBEHHOCTH TPSIMOM, nexaops
44 MIPOXOIALICH Yepe3 TOUKY bubmnorexa [IOK
. https://m.edsoo.ru/5b971ef3
MPOCTPAHCTBA U MEPIECHIUKYIIPHON
K IJIOCKOCTH
45 [limockoCTH M NIEpIIEHIUKYJIIAPHBIE UM 3 Hezens bubnunoreka [JOK
IIpsIMBIE€ B MHOTOI'PaHHHUKAX nexabps https://m.edso0.ru/2d24e873
46 [InockocTu U NeprneHIuKyIsIpHbIE UM 4 nenens bubnunoreka [JOK
nexabps https://m.edsoo.ru/b4ad63ad

MpsAMBIC B MHOTOTpaHHHUKAX
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[eprieHAUKYIAP U HAKIOHHAS. 4 Henens
a7 IlocTpoeHune nepreHUKyIIsIpa 1u3 eKaops bubmorexa HOK
P PTICHAHIYIAP A P https://m.edsoo.ru/8a7be683
TOYKHU Ha MPAMYIO
Ile IICHAUKYJISAP U HAKIIOHHAs. 4 HEOCIIA
48 HOIC)T OCHI/IZ nep ICHIUKYIISIpa U3 eKkaops bubmorexa LHOK
P PTICHAHIYIAP A p https://m.edsoo.ru/fblcd0a5
TOYKHU Ha MPAMYIO
49 TeopeMa o TpEX nmepneHAUKYIsIpax 3 Heplens bubnuorexa [JOK
(psiMast ¥ 06paTHast) SHBAps https://m.eds00.ru/074c8865
50 TeopeMa o TpEX nmepneHAUKYIsIpax 3 Hegens bubmuorexa [JOK
(psiMas 1 oGpaTHas) SHBApA https://m.edsoo.ru/a0fdd5bf
51 Yroa Mmexay CKpelBarouuMHUCs 3 mepens bubnuorexa [JOK
TIPSIMBIMH SHBApA https://m.eds00.ru/b9e777d9
[Touck neprneHuKyIIPHBIX MPAMBIX C 4 nenens
52 ITOMOIIBIO TIEPITCH UK YIISIPHBIX STHBAPS bubmorera [IOK
. PHCHAKY AP P https://m.edsoo.ru/6cdbecef
IIJIOCKOCTEH
53 OpTOroHaIbHOE IIPOCKTUPOBAHUE 4 nenein bubmmorera [JOK
P P P AHBAPA https://m.edso0.ru/37d84157
[TocTpoenue ceuenuii Kyoa, MPU3MBI, 4 nenens
54 MPaBUILHON MTUPAMHIBI ¢ TIOMOIIBLIO STHBaps bubmotera [JOK
p vp A H P https://m.edso00.ru/5603e30b
OPTOTOHAJILHOM MPOEKIIMH
[TocTpoenue ceveHuit Kyoa, IpU3MBI, 5 Henmens
55 MPaBUILHON MTUPAMHIBI ¢ TIOMOIIBLIO STHBaps bubmotera [JOK
P vp g H P https://m.edso0.ru/a95f5c04
OPTOTOHAILHOM MTPOCSKITUH
CHuMMETpHS B IPOCTPAHCTBE 5 Henmens
P Poctp 8 bubnuoreka [JOK
56 OTHOCHTEIIHHO IJIOCKOCTH. STHBapSI

[Inockoctu cummeTpuii B

https://m.edsoo.ru/7ad0020b
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MHOT'OrpaHHUKax

[Tpu3Hak nepneHINKyIIPHOCTH 5 nenens
o7 MPSIMOM M TUIOCKOCTHU KaK CJIEJICTBUE STHBaPs bubmorexa HOK
p P https://m.edso0.ru/235171b3
CUMMETPHH
58 I[IpaBuiIbHBIE MHOTOIPAHHUKH. Pacuér | nenens Bu6mmorexa [IOK
pacCTOSIHUNA OT TOYKH JI0 TIOCKOCTH (eppans https://m.edsoo.ru/f47dfefd
59 I[IpaBuIIbHBIE MHOTOTPAHHUKH. Pacuér L nenens Bu6mmorexa [IOK
pacCTOSIHUNA OT TOYKH JI0 TIOCKOCTH (eppans https://m.eds00.ru/79¢10312
CriocoObl OITyCTUTh 1 Henens
60 MEePHEeHUKYISPBl: CHMMETpPHS, CIBHUT teppas bubamorera LOK
P YIIPBI: CHMMETPHA, © https:/m.edsoo.ru/2faadc3f
TOYKH IT0 TIapaJUICITbHON MPSIMOH
61 CIBHT IO HenapasenbHON MpsAMOii, 2 nenens Bubnnoreka [JOK
W3MEHEHUE PACCTOSAHUI (espans https://m.eds00.ru/79853608
KontponpHas padota "B3zanmuoe 2 Henenst
62 acCITOJIOKEHHUE MPSIMBIX U INIOCKOCTEH theBpas bubmorexa OK
P "p https://m.edso0.ru/1e053890
B IIPOCTPAHCTBE
[ToBTOpEHUE: YrOa MEKIY MPSIMBIMU 2 Henens
63 Ha IJIOCKOCTH, TPUTOHOMETPUS B theBpas bubnuorexa [JOK
MPOU3BOJIBLHOM TPEYTOJIbHUKE, https://m.edso0.ru/482d3f51
TeopeMa KOCUHYCOB
[ToBTOpEHUE: Yroa Mex 3 Hemenst
64 CK CH_IEBaIOHlZII:/II/IC}I I HI\}/IIHMI/I B teBpaist bubmmorexa [JOK
P P https://m.edso0.ru/28a6573c
MIPOCTPAHCTBE
I'eomeTrpuueckue METO b 3 Hemenst
65 BBIYHMCIIEHUS yIJIa MEXIY OPIMBIMHU B (espans bubmmorexa [IOK
yr y P https://m.edsoo.ru/098bedad
MHOTOTPaHHUKAX
66 JIByrpanssbiii yroa. CBOMCTBO 3 Henens bubnuorexa [IOK
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JIMHEWHBIX YIJIOB IBYTPAHHOIO yria

¢eBpans

https://m.edsoo.ru/f7792ba9

[TepieHAMKYASPHBIE TIIIOCKOCTH. 4 Henens
67 CBoiicTBa B3aUMHO theBpasst bubmorexa [JOK
. https://m.edso0.ru/b9146hbc0
MEePIEHIUKYIISIPHBIX ITOCKOCTEN
[Ipu3Hak nepnesauKyIspHOCTH 4 nenens
IUTOCKOCTEM; TeopemMa o0 MpsiMOi eBparst
68 IepeceueHms ABYX IIOCKOCTEH bubmorexa HOK
P yx . https://m.edso0.ru/56765e8b
MePIEHINKYIISIPHBIX TPEThen
IUIOCKOCTH
IIpssMOYTOJIBHEIIN TapaIeIeTTNIICT, 4 nenens
69 K p6' H3}1]\4re CHHUS CB:I?ICTBa ’ espans bubmorexa HOK
yo, p ’ https://m.edsoo.ru/2faadc3f
MPSIMOYTOJIFHOTO TapasuIeIeIUIIe /1a
Teopema o quaroHaiu luenens
70 IPSAMOYTOJILHOT'O HapasuIelienunena u mapra bubmorexa LOK
PAMOYT . P P https://m.eds00.ru/79853608
CICACTBHE U3 HEE
CrepeomMeTpuyeCcKUe U MPUKIIAIHbIE IHenens
71 3a7a4M, CBSI3aHHBIC CO B3aUMHBIM MapTa bu6mmoreka [IOK
pacCIOJIOKEHUEM TPSAMBIX U https://m.eds00.ru/1e053890
IUIOCKOCTH
TloBTOpEHME: CKPEMINBAIOIINECS lHenemns
P P bu6mmoreka [JOK
72 MpsIMbIE, TTApAJLJICIbHBIC IIJIOCKOCTH B MapTa
https://m.edso0.ru/482d3f51
CTaHJAPTHBIX MHOTOTpaHHUKaX
[Tapa napaynenbHBIX IIOCKOCTEH Ha 2 "Henens
CKPEIIHMBAOIINXCS TPSIMBIX, MapTa
73 aI(ZCTOSIHI/Ie MEXK ’ ’ bubmorexa HOK
p w https://m.edso00.ru/28a6573c
CKPELIMBAIOIINMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUAX
74 PaccrosHme OT TOUKH 10 IIOCKOCTH, 2 Henens bu6mmoreka [JOK
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PacCTOAHUE OT MPSAMOU 10 IUNIOCKOCTH MapTa https://m.edsoo.ru/098bedad
Brruncnenue paccTosHuM MExX Ty 2 Heyens
75 CKPEILMBAOIIUMHUCS TPSIMBIMH C Mapra bubnuorexa [JOK
IIOMOIIIBIO NIEPIEHAUKYIIIPHON https://m.edsoo.ru/f7792ba9
IJI0OCKOCTH
TpéxrpaHHbIi yroj, HEpaBeHCTBA IS 3 Henens
76 TpeXTrpaHHbIX yrioB. Teopema MapTa bubnuorexa [JOK
[Mudaropa, TeopeMbl KOCUHYCOB U https://m.edso0.ru/b9146bc0
CHUHYCOB JUJIs TPEXTPAHHOTO yria
77 DneMeHTHI c(hepUIeCcKO TeOMETPHH: 3 nefens bubmuorexa [JOK
reojie3nIecKie JIMHIH Ha 3eMiie MapTa https://m.eds00.ru/56765e8b
78 KonTtponbHas padota "Y1l u 3 nenens bubnuoreka [IOK
paccrosiHus" MapTa https://m.edsoo.ru/2faadc3f
79 Cucremaru3anuys 3HaHUMN 4 negens bubmuorexa [JOK
"MHOTOTPAHHHK H €r0 HIeMEHTHI" MapTa https://m.eds00.ru/79853608
80 [Mupamua. Buasl nupamu. 4 nenens bubnuorexa [JOK
[IpaBunbpHas nupamuia MapTa https://m.edso0.ru/1e053890
81 [Ipusma. [Ipsimas u HaKIOHHAA 4 nezens bubnuoreka [IOK
npusMsl. [IpaBuiibHas npuszma MapTa https://m.edso0.ru/482d3f51
[Ipsimoii mapannenenurnesn, 2 Henens Eu OK
82 MPSIMOYTOJIbHBIN MapaieNenues, anpens nommorexa L
5 https://m.edso0.ru/28a6573c
Ky
83 Brinykneie MHOrorpannuku. Teopema 2 nepens bubnunoreka [JOK
anpeis https://m.edso0.ru/098bedad

Olinepa
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Beinykieie MHOrorpanHuku. Teopema

2 Hexens

bubmuoreka [JOK
84 O I
e anper https://m.edsoo.ru/f7792ba9
MOJTyITPaBUJIbHBIC MHOTOTPAHHUKH
85 Kontponsnas pabora 3 nenen bubmmoreka [IOK
"MHOTOrpaHHUKH" anpeis https://m.edso00.ru/b9146bc0
86 [ToHATHE BEKTOpA HA MIJIOCKOCTH U B 3 Hezens bubnuorexa [JOK
IPOCTPAHCTBE anperi https://m.eds00.ru/56765e8b
87 CymMa BEKTOPOB S Hene bubmorexa HOK
™ p anmpesrt https://m.edso0.ru/2faadc3f
88 PasHOCTh BEKTOPOB * neneits bubmorexa LOK
p ampesst https://m.eds00.ru/79853608
89 ITpasuio napawenenumnena * nencits bubmmorexa [OK
p P a anmpest https://m.eds00.ru/1053890
90 VYMHOKEHHE BEKTOPA Ha YHCIIO * neneits Eubmaorexa HOK
p arpers https://m.edso0.ru/482d3f51
Paznoxxenne BektTopa 1o 0azucy Tpeéx 5 Henens
91 BEKTOPOB, HE JIKAIUX B OTHOMI anpeirst bubmorexa [IOK
POB, - a p https://m.edso0.ru/28a6573c
ILUIOCKOCTH
92 CransgapHoe MPOU3BEIEHIE > e Bubmorexa OK
p p a anpes https://m.eds00.ru/098bedad
Brruncnenue yria Mex1y BEKTOpaMu 5 HezelLs bubnuoreka [IOK
93 B 1L anpest httos:
POCTpaHCTBE ttps://m.edsoo.ru/f7792ba9
94 [Ipocreiimme 3axauu ¢ BEKTOpaMHu 2 Henens bubnuoreka [IOK
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Mast https://m.edsoo.ru/b9146bc0
95 IIpocreiimme 3a1a4u ¢ BEKTOPaMU 1 2 e bubmorexa HOK
P A p Mai https://m.eds00.ru/56765e8b
96 IIpocreiimme 3a1a4u ¢ BEKTOPaMU 1 2 e bubmmorexa [TOK
p A p Mai https://m.eds00.ru/1e053890
97 IIpocreiimme 3ama4uu ¢ BEKTOPaAMU 1 2 e bubmmorexa [TOK
P g p Mast https://m.eds00.ru/482d3f51
a8 O6o0mIeHNe U CHCTEeMATH3aIU 1 2 Hepnens Bbu6mmoreka IIOK
3HaHMI Mast https://m.eds00.ru/28a6573¢
a9 O600IenNe U CUCTeMATH3aIHs 1 3 nenens Bu6nuoreka [JOK
3HaHUU Mai https://m.edsoo.ru/098bedad
3 nenens Bu6morexa [TOK
100 " o 1
TOTOBai KOHTPOJIbHAA paboTa Mai https://m.edsoo.ru/f7792ba9
3 nenens bu6mmoreka [JOK
101 Hrorosas koHTpoJIbHAs paboTa 1 Mas https://m.eds0o.ru/b9146bc0
O06o00IIcHNE B CHCTEMAaTH3aLIHS 4 nenens bubnuorexa [JOK
102 B 1 Mast
3HAHUN https://m.edsoo.ru/56765e8b
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KosnnyectBo 4yacos DJIeKTPOHHBbIE
ara undposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTuuyeckue o op
Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue tems! "KoopauHarsl
1 Henena bubmmoreka [{OK
1 BEKTOPA Ha MJIOCKOCTH U B 1
" ceHTs10ps | https://m.edsoo.ru/078cd184
MIPOCTPAHCTBE
9 [ToBTOopenue Temsl "CkansipHoe 1 1 menena | Bubmuoreka IJOK
MIPOU3BEICHUE BEKTOPOB" ceHTs10ps | https://m.edsoo.ru/7491efe0
[ToBTOpenue Temsl "Beruncienue
3 18 MEKIY BeKTODAMIL B 1 1 menena | bBubmuoreka [JOK
o v " P CeHTsA0ps |  https://m.edsoo.ru/4dffda97
MIPOCTPAHCTBE
[ToBTOpenue Temsl "YpaBHEHNE
4 IPSAMOIL, IPOXOIAIIEN YEPE3 ABE 1 2 nepens bubmorexa LOK
P " P P ceHTsIOpst | https://m.edsoo.ru/74b2ad91
TOYKH
5 YpaBHEHHE IIOCKOCTH, HOPMAJIb, 1 2 Henens | bubmmoreka [TOK
YpaBHEHHE TIJIOCKOCTH B OTPE3KaX ceHTsA0ps | https://m.edsoo.ru/23f4f089
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 2 "Henens bubnuorexa [JOK
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax ceHTs0ps | https://m.edsoo.ru/dee379eb
7 BexkTopHoe npousseneHue 1 s nenci Bubmorexa OK
P P CeHTAOPA | pitps://m.edsoo.ru/a28fd74e
8 JIuHeliHbIE HEPABEHCTBA, JINHEHHOE 1 3 Henena bubnuoreka [IOK
MIpOrpaMMHUPOBAHUE CeHTAOps https://m.edsoo.ru/5a827900
9 JIuHeliHbIe HEPABEHCTBA, JIMHEUHOE 1 3 Hexens bubnunoreka [JOK
IIPOrpaMMUPOBAHUE https://m.edsoo.ru/d3alfe30
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CeHTAOpA

AHAIUTUYECKUE METOIBI pacuéra 4 nenens
10 J1a MEXK1Y MPSIMBIMU B CEHTSIOpS bubmorexa [JOK
- Ay TP P https://m.edso0.ru/48db7058
MHOTOTPaHHUKAX
AHAIUTUYECKUE METOIBI pacuéra 4 enenst
11 J1a MEX HJIOCKOCTISIIMI/II) B CCH]I“ISI6 ST bubmorexa HOK
yr y P https://m.edsoo.ru/725effc4
MHOTOTPaHHUKAX
12 @opMmyita pacCTOSTHUSA OT TOYKH J10 4 Hepens bubnuorexa [JOK
IIJIOCKOCTH B KOOPJIMHATAX CeHTAOpS https://m.edsoo0.ru/2d24e873
13 HaxoxieHne paccTosHUM OT TOUKH 1 menena bubnuoreka [IOK
J10 TIOCKOCTH B Ky0e oKTA0pA https://m.edsoo.ru/b4ad63ad
HaxoxneHne paccTosiHUM OT TOUKU 1 nenens
14 0 IJIOCKOCTH B MPAaBUILHOM OKTSIOpS bubmotera [TOK
A P p https://m.edsoo.ru/8a7be683
nupamuie
15 KontponbHas padoTa 1 menena bubnuoreka [JOK
"AHanuTnyeckas reomerpus" OKTAGPA https://m.edsoo.ru/fblcdOa5
16 CedeHusi MHOTOI'PaHHUKOB: 2 menens bubnuoreka [JOK
CTaHJIapTHbIC MHOTOTPAaHHUKH oKTA6pst https://m.eds00.ru/074c8865
17 CeueHuss MHOTOTPAaHHUKOB: METO/T 2 menens bubnuoreka [JOK
CIIENIOB OKTAOPs https://m.edsoo.ru/a0fdd5bf
CeyeHrsi MHOTOT'PAaHHUKOB: 2 Henens
18 cTaHJia THLK:HH;LKOCTH OKTSIOps bubmorexa HOK
Aap ’ . p https://m.edsoo.ru/b9e777d9
nepeceyeHus MPSMbIX U TIOCKOCTEM
19 [TapannenbHble psMBIE U 3 Hexens bubnuoreka [IOK
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IJIOCKOCTH: TapaJlyIeIbHbIE CEYEHUS OKTA0ps https://m.edsoo.ru/2d24e873
20 [TapamiensHbIe IpsIMBIE U 3 nenens bubnuorexa [JOK
IIJIOCKOCTH: PACYET OTHOLIEHUN OKTAGPA https://m.edsoo.ru/b4ad63ad
[TapannensHbIe PSMBIC U 3 Henens
21 TIIIOCKOCTH: YTITBI MEXK]T OKTSIOPS bubmmorexa [TOK
- YT y p https://m.edso0.ru/8a7be683
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
[TeprieHIUKYIIIPHBIC IPSMBIC U 4 genens
TJIOCKOCTH: CTaHIAPTHBIC ITaphl OKTAOpS
22 MEPHEHINKYIISIPHBIX IUIOCKOCTENR U bubmorexa LOK
p y1Ap https://m.edsoo.ru/fblcd0a5
MPSIMBIX, CAMMETPUHN
MHOTOTPaHHUKOB
TlepnieH UK YISAPHBIE IPIMBIE U 4 genens
23 nn}))cxocm'}",reop eMa opT ex OKTSIOPS bubmmorexa [OK
- Teop P P https://m.edso00.ru/074c8865
TIEPIICHIUKYIIIpax
IlepnieHAUKYIApHBIE IIPAMBIE U 4 genens
24 HJ'I(];)CKOCTI/I'}];BI‘I;I/ICJICHEH JUTHH B OKTAOpS bubmorexa LOK
’ P https://m.edsoo.ru/a0fdd5bf
MHOTOI'PaHHUKAX
ITosTOpEHME: IOMAAN 1 Henens
25 MHorop OJ'IBHI/IKOI;H (in) MYJIBI JIJIS1 HOSI; ST bubmmorexa [TOK
T N » POPMYIIRL AL p https://m.edsoo.ru/b9e777d9
IJIOIA IeH, COOOPaKEHHMS 110 100Us
ITosTOpEHME: UIOMIAAN 1 Henens
26 MHorop OJIBHUKOB, (DOPMYJIBI JIJIS HOAODSA Bubmorexa OK
yr N » POPMY p https://m.edsoo.ru/2d24e873
TJIOIA IeH, COOOPaKEHHMS 110 100U
IToBTOpEHHE: mIoMmagn 1 Henens
27 MHorop OJIbHUKOB, (DOPMYIIBI JISI HOSIOpst bubmorexa [IOK
yr N » DOPMY p https://m.edsoo.ru/b4ad63ad
TIoaaen, cooopakxeHusl moa00ust
28 IImomanu ceuenunit 2 Henens bu6mmoreka [JOK
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MHOTOT'PaHHUKOB: IUIOIIAIU HOSIOpst https://m.edso0.ru/8a7be683
MMOBEPXHOCTEM, pa3pe3aHus Ha YaCTH,
CO00paxeHus moa00us
[Mnomanu ceuenuit 2 Heqens
29 MHOTOT'PAaHHUKOB: IUIOIIAIU HOSI0ps bubnuorexa [JOK
IIOBEPXHOCTEH, pa3pe3aHus Ha YacCTH, https://m.edsoo.ru/fblcdOa5
cooOpakeHus TI0100us
KonTponsnas pabora "[loBTOopenue: 2 Henens
30 MHOTOTPaHHUKH, CEUEHUS HOSIOpst brbmmorexa [OK
. https://m.eds00.ru/074c8865
MHOTOTPaHHUKOB
31 O06BéMm Tema. O0bemM 3 nefens bu6moreka [IOK
TIPSMOYTOJIEHOTO MapasIieNenuesna HOAGPs https://m.edsoo.ru/a0fdd5bf
39 3amauun 00 yaBOeHUH Ky0a, 0 3 Hezens bu6mmoreka [IOK
KBajparype Kyba; 0 TPHCEKIUH YIia HOAOPA https://m.edso0.ru/b9e777d9
CrepeomeTpHuecKHe 3a/1auH, 3 Henenst
33 CBSI3aHHBIE C 00BEMOM HOSIOpst bubmorexa TOK
https://m.edso0.ru/26a03fb7
MPSIMOYTOJIBHOTO MapaJuIeyIeuIeia
[IpuknamHbie 3a1auu, CBSI3aHHBIC C 4 nenenst
34 BLII)chn:HI/IeM 0H61>éMa HOHé[pﬂ bubmmorexa [TOK
https://m.edso0.ru/5513d87b
MPSIMOYTOJIBHOTO MapaJuieyIeuIeia
35 OO0BEM IpsAMOI IPU3MBI i;eg[:; ’ Bubmmorexa LIOK
https://m.edsoo.ru/d189bde2
CrepeomeTpuueckue 3aJ1auu, 4 nenens
36 CBSIL’Iu)aHHLIer()t BI:I‘{I/ICJIeHieM 00BEMOB H0;16Hp51 bubmiorexa LIOK
. https://m.edso0.ru/810cfleb
MPSIMO¥ TIPU3MBI
37 [IpuknagHeie 3aqa4u, CBSI3aHHBIE C 1 Henens bu6mmoreka [JOK
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00BEMOM MIPSAMOI TTPU3MBI neKaopst https://m.edsoo.ru/4a33a8ab
Brruncienne 006EMOB TeEN € 1 Henens
38 MTOMOIIIBIO OTPEICTIEHHOTO neKaops bubnuorexa [JOK
uHTerpana. O6bEM HaKJIIOHHOMN https://m.edsoo.ru/26a03fb7
MIPU3MBI
Brraucinenue 00bEMOB TeI © 1 Henena
39 ITOMOIIIBIO OMPECIEHHOTO JeKkaopst bubmmorera [JOK
P . p https://m.edso0.ru/5513d87b
uHTerpana. O6bEM Mupamu/ibl
dopmyna 00bEMa MUPAMUIBL. 2 "Henens
40 OTII-I)OH}_IIGHI/IG 061)eM01f 19178 SMI/I C eKaI:S s bubmmorexa [TOK
pamu s P https://m.edsoo.ru/d189bde2
0o0LIUM YTJIOM
dopmyna 00bEMa MUPAMUIBL. 2 "Henens
41 OTII{)OH};eHI/Ie 06LeM013p juiss SMI/I c eKaJGIS ST bubmmorexa [OK
P a A P https://m.edso0.ru/810cfleb
00IIuM yriom
CrepeoMeTpHieCKUe 3a/1a4H, 2 Henemns
42 CBsI3aHHBIE C 00BbEMAMU HAKIIOHHON eKaops bubmmorexa [OK
A P https://m.edsoo.ru/4a33a8ab
MIPU3MBI
43 CrepeomeTpuyecKue 3a1auu, 3 Hezens bubnuoreka [JOK
CBSI3aHHBIE C 00BEMaMU THPaMUIBI Jlexabps https://m.edsoo.ru/26a03fb7
[IpuknagHbie 330291 110 TEME 3 "Henenst
44 "OO0BEMBI TEN", CBI3aHHBIE C eKaops bubmmorexa [IOK
B ’ N a p https://m.edso00.ru/5513d87b
00bEMOM HAKJIIOHHOHW TIPU3MBbI
[IpuknagHbie 330291 110 TEME 3 "Henenst
45 "OO0BEMBI TEN", CBI3aHHBIE C eKaops bubmnorexa [IOK
B ’ a p https://m.edsoo.ru/d189bde2
00BEMOM MUPAMHU/IBI
46 [Ipumenenune o0bEMOB. Boruncienue 4 venens bubnuoreka [IOK

pacCcToAHUA N0 MIOCKOCTU

https://m.edsoo.ru/810cfleb
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nexalpst

4 wenens

KouTtponsHas padora "O0béM bubmuoreka [JOK
47 " nexaops :
MHOTI'OTpaHHUKA https://m.edsoo.ru/4a33a8ab
WIMHIPHYIECKAs] IIOBEPXHOCTD, 4 »enens
48 ]c;16 a3 pnme 1050105051 qucxoﬁ exaops bubmmorexa [TOK
pasyIo P s p https://m.edso0.ru/6054b8cl
MTOBEPXHOCTH
nnuaap. IpsaMmoi xpyrosou 3 Henens
49 HI/IJ'II/IHI[ ; HJfoma,uB EZ]Ze XHOCTH ﬂHBaJI P bubmmorexa [TOK
i P P P https://m.edso0.ru/188f6216
AIHH]IpA
KoHnyeckast HOBEpXHOCTB, 3 Henens
50 o0pa3yromme KOHNYECKOH SHBaps bubmmorexa [TOK
pasyIo P https://m.edso0.ru/016e25eb
noBepxHoct. Konyc
CedeHue KOHyca III0CKOCTHIO, 3 Henensa
51 napajjIeIbHOH IIOCKOCTH STHBapst bubmiorexa HOK
p P https://m.edsoo.ru/c94ba09b
OCHOBaHHUS
59 VYceuénnsiit konyc. M3o0paxenue 4 menens bubnuoreka [JOK
KOHYCOB M YCEUEHHBIX KOHYCOB AHBaps https://m.eds00.ru/897dd3b2
53 [Tmomaas 60KOBOM MOBEPXHOCTH H 4 nezena bu6mmoreka [JOK
MIOJIHOW MOBEPXHOCTU KOHYCa AHBapA https://m.edso0.ru/1468bab3
[Tmomaabs 60KOBO¥ OBEPXHOCTH H 4 nenens bu6mmoreka [JOK
>4 MOJIHOY MOBE SHBaPA https:
PXHOCTH KOHYyCa ttps://m.edsoo.ru/6054b8cl
CrepeoMeTpHuueckue 3a1auu Ha 5 Henena
55 JI0Ka3aTelIbCTBO M BEIUHCIICHUE, SHBapPs bu6mmoreka [JOK

IIOCTPOEHUEM CEYEHMI LIUINHIPA,
KOHyca

https://m.edsoo.ru/188f6216
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CrepeoMeTpuueckue 3a/1auu Ha S Henens
56 JI0Ka3aTeJIbCTBO U BEIYHCIICHHE, STHBAPS bubmuoreka [JOK
IIOCTPOCHUEM CEYEHUN LUIUHAPA, https://m.edso0.ru/016e25eb
KOHyca
57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C S Heflens bubnuorexa [JOK
LHTHHIPOM AHBapA https://m.edsoo.ru/c94ba09b
58 T[IpuKIaHbIE 3a1a9H, CBI3aHHBIE C | nenens Bu6mmoreka [IOK
HWIHHAPOM (eppans https://m.edso0.ru/897dd3b2
1 nepens Bu6miorexa [IOK
59 Cdepa  wap (espans https://m.eds00.ru/0341bc2b
[Tepeceuenue chepsl 1 mapa ¢ 1 menens
60 mwrockocThro. Kacanue mapa u tespast bubmuorexa [JOK
cdepsl IIocKkocThi0. Bua n https://m.edsoo.ru/bed12a43
n300pakeHHe 1apa
[lepeceuenue cepsl u mapa ¢ 2 Henens
61 mwiockocThro. Kacanue mapa u theBpas bubnuorexa [JOK
cdepsl IIocKocThi0. Bua u https://m.edsoo.ru/bc15f7f2
n300pakeHHE 1Iapa
62 VYpasuenue chepsl. [Tnomans cheps 2 Henens bubnuoreka [JOK
¥ e yacTeit (espans https://m.edso00.ru/0341bc2b
63 Cummetpus cdepsl 1 mapa P bubmmorexa [IOK
P P P (espans https://m.edsoo.ru/bed12a43
CrepeoMeTpHuueckue 3a1auu Ha 3 Hemenst
64 JIOKa3aTeJIbCTBO M BEIYHCIICHHE, espast bu6mmoreka [JOK

CBsI3aHHBIE CO ChEepoi U Mapom,
MIOCTPOCHUEM MX CEUCHU I

https://m.edsoo.ru/bc15f7f2
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IIIIOCKOCTBIO

CrepeoMeTpryuecKue 3a/1auu Ha 3 nenens
J0Ka3aTeJIbCTBO U BbIYUCIICHHUE, (espans
65 CBsI3aHHBIC CO Cepoi U mapoM bubmmorera [JOK
P - POM; https://m.edsoo.ru/0341bc2b
MMOCTPOCHUEM UX CCUCHHM
IJIOCKOCTBIO
66 [IpuKnagHble 3a1a49H, CBSA3aHHBIE CO 3 menens Bubmoreka LIOK
cepoit 1 apom (eppans https://m.edsoo.ru/bed12a43
IToBTOpEHUE: OK HOCTh Ha 4 "enens
67 HJ'IOCK(E)CTI/I BI)I‘—IE(}:]J)'II;HI/Iﬂ B tespans bubmorera [IOK
’ https://m.edso0.ru/bc15f72
OKPY)KHOCTH, CTaHJAPTHBIC ITOI00MS
68 Pa3nuyHble KOMOUHALIUH TeJ 4 Henens Bubnuoreka ITOK
BPAIICHHS H MHOTOTPaHHHKOB (espans https://m.edso00.ru/1780basd
69 3agaun no Teme "Tena u 4 nepens Bu6auoreka [JOK
MOBEPXHOCTH BpamieHus" (espans https://m.eds00.ru/078cd184
70 3amzauu 1o Teme "Tena u Inenens bu6mmoreka [IOK
MOBEPXHOCTH BpamieHus" MapTa https://m.edsoo.ru/7491efe0
71 Kontponsnas padota "Tena u Inenens bubnuoreka [JOK
MOBEPXHOCTH BpamieHus" MapTa https://m.edsoo.ru/4dffda97
O6beM mumuHApa. Teopema 00 lnenens bu6mmoreka [JOK
72 s MapTa
00BbEME MPSAMOTO MIJIUHIPA https://m.edsoo.ru/74b2ad91
Brruucnenue o0bEMOB Te € 2 Henens
73 TTOMOTIIBIO OTIPEICTIEHHOTO MapTa bubmorexa HOK
P . p https://m.edsoo.ru/ec24dfc2
unTerpana. O6bEéM KoHyca
74 ITnomagu 00KOBOI U HOTHON 2 Henens bu6mmoreka [JOK
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IMOBEPXHOCTH KOHYCA MapTa https://m.edso0.ru/f465d10e
CrepeomeTpuiecKue 3a/1auu, 2 Heqens
75 CBSI3aHHbIE C BHIYMCIIEHUEM 00bEMOB MapTa brbamorexa LOK
https://m.edso0.ru/1780ba5d
WINHJIPA, KOHYyCa
[Ipukinagabic 3a0a4n 110 TEME 3 Henes
76 "£6LéMI)I Y IUIONIAN TOBEPXHOCTEN Mapra brbmmorexa [OK
| https://m.eds00.ru/078cd184
Tel
O06bEM 1Iapa U MapoBOTroO CEKTOpa. 3 Henens
Teopema 06 o0BEMe mrapa. [Tnomans MapTa
77 ctepnl. CTepeoMeTpruIeCcKre 3a/1a4H, bubmuorexa [JOK
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB https://m.edsoo.ru/7491efe0
mapa, mapoBOro CETMEHTa U
IIaPOBOTO CEKTOPa
[Ipuknagabie 337291 MO TEME 3 Henens
"OO0BEMBI TeN'", CBSA3aHHBIC C MapTta
78 00BEMOM I1apa U IUIOMIAIBI0 CPEPHI. bubmuorexa [JOK
COOTHOUIECHUS MEXTY IUIOMIAIIMHU https://m.edsoo.ru/4dffda97
MMOBEPXHOCTEH U 00bEMaMHU
ITOTIOOHBIX Tl
[TonoOHbIE TENa B MPOCTPAHCTBE. 4 genens
N3menenne 00bEéMa rpu mopo0uu. MapTa
79 CrepeomeTrpuueckue 3a/1auu, bubmorexa HOK
. https://m.edsoo.ru/74b2ad91
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
TeJ U IJI0IaAei MOBEpXHOCTEN
KontpoabHasg padora "[lmomanu 4 genens
80 HOBG;)XHOCTI/I 11/:1) 00BEMBI KPYTJIBIX MapTa brbmmorexa [JOK
| https://m.edsoo.ru/ec24dfc2
Te
81 JIBMKEHUS POCTPAHCTBA. 4 nenens bu6mmoreka [JOK
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OroOpaxenus. JIBuxeHus u MapTa https://m.edsoo.ru/f465d10e
paBeHcTBO Quryp. Obue cBoiicTBa
JIBIDKECHUN
Buapl 1BUKEHMIA: TTapauiebHbII 2 Henemnsd
82 IIEPEHOC, LICHTPAJIbHAsl CUMMETPUS, anpers bubnuorexa [JOK
3€pKajJbHasi CHAMMETPHS, TOBOPOT https://m.edso00.ru/1780ba5d
BOKPYT MPAMOM
83 [IpeobpazoBanus nogodus. [psmas 2 nezens bubmmoreka [{OK
u cepa Diinepa anpet https://m.eds00.ru/078¢cd184
84 I'eomerpuueckue 3agaun Ha 2 nenens bu6moreka [IOK
IIPUMEHEHHE JBUKEHUS anpet https://m.edsoo.ru/7491efe0
85 KonTtponbHas padota "BekTopsl B 3 nenens bubnuoreka [IOK
npocTpaHcTae" anpet https://m.edsoo.ru/4dffdad7
O6o6matomee moroperue 11 3 Henensa
MOHATHI U METOJIOB Kypca anpens
86 reometrpun 10—11 knaccos, bubnuoreka [JOK
cUCTeMaTU3aIys 3SHAaHUHI https://m.edsoo.ru/74b2ad91
"[TapasnenbHOCTh NPSAMBIX U
IJIOCKOCTEN B MpocTpaHcTae"
O6o6matomee nmosropeHue 11 3 H"enens
MOHATHI U METOJIOB Kypca amnpens
87 TEOMETPHH 10—1I{ Kﬂazl(::)OB ’ bubmmorexa [IOK
. https://m.edsoo.ru/ec24dfc2
cucTeMaru3aius 3HaHuii: "Bekropsl
B IIpocTpaHcTae”
O6o6mavuomee noBTopenwue 11 4 nenens BuGmorexa [IOK
88 MOHSATUN U METOJIOB Kypca arnpens

reometpun 10—11 xmnaccos,

https://m.edsoo.ru/f465d10e
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cucTeMarTu3anus 3HaHuii: "Bekropsl
B IpocTpaHcTae”

O6o6maromee nopropenue 11 4 Henens
IIOHSATHUH U METOJ0B Kypca arpens
89 reomerpun 10—11 kmaccos, brbamorexa LOK
. https://m.edsoo.ru/1780ba5d
cucteMaruzanus 3HaHuii: "O0bem
MHOTOTpaHHUKa"
O6o6matoiee moroperue 11 4 nenens
IIOHSATHUH U METOJOB Kypca arpens
90 reomerpun 10—11 kmaccos brbmmorexa [OK
o) https://m.edso00.ru/078cd184
cucteMaruzanus 3HaHui: "O0beM
MHOTOrpaHHuKa"
O6o6matomee moroperue 11 5 Henmens
MOHATHI U METOJIOB Kypca anpens
o1 reometpun 10—11 xmaccos, bubnuoreka [IOK
cucrteMarusanys 3Haguii: "Thnontaan https://m.edsoo.ru/7491efe0
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX
Ten"
O6o6matomee mosroperue 11 5 Henens
MOHATHI U METOJIOB Kypca anpens
92 reometrpun 10—11 knaccos, bubnuoreka [JOK
cucreMarusanus 3gaguii: "[hnonaan https://m.edsoo.ru/4dffda97
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ten"
93 HTorosast KOHTpoIbHas paboTa :HPII;I;;M bubmiorexa LIOK
https://m.edsoo.ru/74b2ad91
94 HroroBas koHTposbHas paboTa 54:,16 o bubmorexa HOK

https://m.edsoo.ru/ec24dfc2
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[ToBTOpEHue, 0600IICHNE U

2 Henens

bubmuoreka [JOK

% cucTeMaTu3anus 3HaHUH Mas https://m.edso0.ru/f465d10e
HcTopus pa3BUTHS CTEPEOMETPUU 2 Henens

96 KaK HayKu U €€ poJib B Pa3BUTUHU Masdt bubnuorexa [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edso0.ru/1780ba5d
KOMITBIOTEPHBIX TEXHOJOTUI
WcTopus pa3BUTHS CTEpEOMETPUU 2 Henens

97 KaK HayKH U €€ poJib B Pa3BUTHHU Mast bubnnorexa [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edso0.ru/078cd184
KOMITBIOTEPHBIX TEXHOJOTUI
WcTopus pa3BUTHS CTEpEOMETPUH 2 Henens

98 KaK HayKH U €€ poJib B Pa3BUTHHU Mast bubnuoreka [IOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/7491efe0
KOMITBIOTEPHBIX TEXHOJOTUI
Hcropus pa3BuTHS CTEPEOMETPUU 3 Henens

99 Kak HayKH U €€ poJib B Pa3BUTUU Mast bubnuoreka [IOK
COBPEMEHHBIX HH)KEHEPHBIX U https://m.edsoo.ru/4dffda97
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BuTHS CTEPEOMETPUU 3 Henens

100 Kak HayK U €€ poJib B Pa3BUTUU Masd bubnuoreka [JOK
COBPEMEHHBIX MHKECHEPHBIX U https://m.edsoo.ru/74b2ad91
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BuTHs CTEPEOMETPUU 3 Henens

101 KakK HayKH U €€ poJib B Pa3BUTUHU Mad bubnnoreka [JOK
COBPEMEHHBIX UHKEHEPHBIX U https://m.edsoo.ru/ec24dfc2
KOMITBIOTEPHBIX TEXHOJIOTUI

102 Hcropus pa3BUTHS CTEPEOMETPUU i:;ﬂem bubnuoreka [IOK

KaK HayKd U e€ poJib B Pa3BUTUU

https://m.edsoo.ru/f465d10e
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COBPCMCHHBIX MHXXCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH W CIICJCTBHS W3 HUX NPU PEIICHUU
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3auMHOE pPAcCIOIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJi, TpaHH JBYTPAHHOTO YTJIa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN yroia JIBYrpaHHOTO yrija, rpaxycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBath OCHOBHBIE BHJbI MHOTOTPAaHHHMKOB (MHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIYKIIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlieeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (uryp:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pelIeHnHd  CTaHAApTHBIX MaTeMaTHYeCKHMX 3ajad Ha  BBIYUCICHHE
pacCTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKH IO MPSMOM, OT TOUYKUJIO
MJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alrOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIMTUUYECKUE METOJNbI TMpHU

PCIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbBIYHUCICHHC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 TIIIOCKOCTHBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH 110100HBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (UTypax, NpPEACTABICHHYIO Ha
YepTeKax U pUCyHKax
[TpumensTh reoMerpuyeckne (aKThl U PEHICHHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIpUMEHEHHUs 3aJIaHbI B SIBHOM Gopme
718 [IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a7a4
719 [IpuBoaMTH TpPEMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUpOJE W
' KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTH MOJTydeHHBIE 3HAHHUS Ha MPAKTHUKE: aHAM3UPOBATH peallbHBIC
CUTYallud ¥ MPUMEHATh M3YYECHHBIC TIOHATHS B MPOIEcCe MMOUCKA PEIIECHUS
MaTeMaTu4ecku cHhopMyIHpoBaHHOHN TPOOIEMBI, MOJCIHPOBATh PEATbHBIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IMOCTPOCHHBIE MOJCIU C
HCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeopeM, anmnapaTa aareopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/Jauyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUUUH
11 KIIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollye
6.1 WINHAPUYECKON IOBEPXHOCTH, IMWIMHAP, KOHHYECKas IIOBEPXHOCTH,
o0pasyromye KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaieHus (LIMIMHADP, KOHYC, cdepa U map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OmnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CEIrMEHTa, BHICOTA
6.5 CerMEHTa, IIapOBOW CIJIOHM, OCHOBAHME IIAPOBOIO CIIOS, BBICOTA IIAPOBOTO
CJ10s1, IIaPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHus,




T€OMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TeEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAASIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkates m3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BUI CBEpXy, COOKYy, CHHU3Y; CTPOUTb CEUEHHUS Tel
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHGMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpEeACTaBIECHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

[IpumensTs reomerpuyeckue GakThl JUIsI PELICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANONAralIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSICHATH, KaKUMH CBOWCTBAMH OHH
oOazmaror

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHSTUSIMH: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEX1y BEKTOpaMH, CKaJIspHOE MPOU3BEICHNUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IPOU3BCACHHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKIAY BCKTOPAMH, CKAIAPHOC IIPOU3IBEACHHE, pacCKilaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTh YPAaBHCHHUEM B ,HeKapTOBOﬁ CUCTECMC KOOpAMHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUMHATHOI'O MCTOAA

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIcHun CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL npo cTeHine nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B TIpHUpoOAC U
JKHU3HU, paCIlO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE. aHAJIMU3UPOBATH PCAJIBHBIC




CUTyallMM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTU4ecku cHhopMyarpoBaHHON NPOOIEMbI, MOACTHPOBATh PEATbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, amrmapara anreopsl,
pemiaTh  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUUYECKUX BEJINYUH




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosnokeHne npsMbIX B IPOCTPAHCTBE: NEPECEKAOIINECS, TaPAIIIIEIIbHBIC
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IIJIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaITpaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOoCcTed. [lpocreiimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTB prlMOﬁ U IUIOCKOCTU: TMEPICHAUKYISAPHBIC TMPAMBICE B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOPEMa O MPAMOU MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B MIPOCTPAHCTBE: YroJl MEXAY MPSAMOUM U IIIOCKOCTBIO, ABYTPAaHHbBIN
yroJi, JINHEHHBIH YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 TUIOCKOCTH, MpoeKust purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. Teopema o TpEX neprneHuKyaspax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs NPHU3MbI, IpsMas W HAKJIOHHAs IpU3MbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsMOYyroabHbIN Napaiesenunes 1
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMU[BI,
O00oKOBasi M NOJHAs MOBEPXHOCTb NHpPAMHJbl, MpaBWIbHAS M ycEUEHHAs MHpaMHJA.
OneMeHThl Npu3Mbl M nupamuibl.  [IpaBuiibHBIE MHOTOIPDAaHHUKH: IIOHSTHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAas MpU3Ma U IpaBWIbHAs NUpPaMUJA,
IIpaBUJIbHAS TPEYroJbHask MUpaMKIa U MpaBUIbHBIN TeTpasp, kyo. [IpencraBienue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, AOACKa’ap MU ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPHUA OTHOCUTCIIBHO TOYKH, priMOfI, IIIIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapauieJIeIuIeaax, IpaBHJIbHBIX
MHOT'OrpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY TUIOIIAASIMUA TTOBEPXHOCTECH,
00BbEMaMHU IO HOOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TIIONaAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
mIomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, oMb MoBepxHocTu cheprl. BzaumHoe
pacnofio’)keHue cepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KoMOuHarmu e BpaieHus: 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienunena u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM 11apa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEX Y TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPILUHY), CEUCHUs 1Iapa

6.9

Bexkrop Ha miockoctu ¥ B npocrpaHCcTBE. CII0)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHoe
IIPOU3BEACHNUE BEKTOPOB. BbluMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/a4, OLICHUBATH
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SIBJICHUH U MPH PEUICHUH 337134, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HAaTypalbHOE YMCIO, LEN0E YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 10 MOJYJIIO, PALMOHAJIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JIMYHBIMM TO3UIIMOHHBIMH CHCTEMaMHU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnporpeccust, TCOMETPUUICCKAA




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  u  3x3,  onpenenuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallMOHAJbHbIE, HpPpALMOHAIbHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUMN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIONb30BaTh MPOU3BOJHYIO JJs UCCIENOBaHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peluleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (GpyHKOMA, JuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpasoBaHus  TpagukoB  (YHKIHUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMNA Ui pElIeHUS] YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJW W YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSMU: cpenHee apupMeTHUecKoe, MeIuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SABIICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEMHOMN perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIWU paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHHE TIPUBOJUTH TPUMEPHI TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCYKACHUS [UIS PEIICHUS 33a]ad4; OlECHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIN Yroj, CKpelUBaloLecs npsMble, NapaalieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSIMU; YMEHHUE HCII0JIb30BaTh MpPU pEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOMIAJL (GUIYpbl, 00BEM (GUrypHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPAMUJbI, TMPHU3MBI, KOHyca, IMJIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIpEeNICHHUs U3ydaeMbIX (UTYp, BBIBUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHHne onepupoBaTh TOHSATHUSIMH: JBIDKEHHE B TPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJE30BaTh T€OMETPUYECKHE OTHOLICHHS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIe (OPMYyNbl M METOJbI, B TOM YHMCIIE: IUIOIAJb MMOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICpUPOBATH IOHATUAMMU: IPAMOYIOJIbHAdA CHUCTEMA KOOPAHHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JeHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeeTuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTs! 1 BEKTOPBI




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

Martemaruka: anre0dpa 1 Hadaiga MaTeMaTH4ecKoro aHaiausa, reomerpus. ['eomerpus, 10-11 kaccsl/
Aranacsu JI.C., Byry3os B.®., Kagomiier C.b. u npyrue, AkiimonepHoe o0mectBo «M31arenbcTBo
«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Martemartuka: ajaredOpa 1 Hadyajia MaTeMaTHIECKOro aHanu3a, reomerpusi. ['eomerpus. 10-11 knace.
VYuebuuk. bazoBelit n yrinyonéunsiii yposau/ Aranacsa JI.C., byryzo B.®., Kagomues C.b.,
AxtnonepHoe obriectso "M3narenscro "[IpocBemienue"

I'eometpusi. 10-11 knaccrl. bazoBelit v TpodMIBHBIH YpOBHH. DJEKTpOHHAs (opMa yueOHHKA
I'eomerpusi. CamoctosTenbHbie padoThl. 10 kinacc/Uuenckas M.A.

I'eomerpus. JJunaktuueckue marepuansl. 10 kiace. bazoBelit u npodunbHbId ypoBHH, 3uB B.I.
I'eomerpus. Kontponbabie paboTs! ¥ utorossie TecThl. 10-11 kmace, Muenckas M.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

O0P: "Anredpa. 10-11 xmacc" OO0 "AKmace"
O0P: "T'eomerpus. 10-11 xmacc" OO0 "SKmacc"
OO0P: "Eaunbiii rocymapcTBeHHBIH 2k3aMeH 11 kmace. MatemaTtuka" OO0 "AKmacc"

Marematuka. 10 - 11 kmace. Yrayonennsiit ypoBerb. 10 momyneit ®TBHY "MHCTHTYT cTpaTerum
pa3BuUTHA 00pa3oBaHUs"

O0P "4 cnam EI'D. Cpennee ob1iee oOpa3soBanue. Y4eOHBIH MOYIIb 110 PEIICHUIO TPYAHBIX 3aJaHUH 110
yae6HOMY mpeaMeTy "Martematuka (yriyoneHHsiit yposenb)". 10 - 11 xmaccrr”". AO U3garenscTBo
"[Ipoceemenue"

Tpenaxep "O6mako 3nanuii". Maremartuka. 10-11 xmace, OOO "®wusukon Jlabd"

bubmmoTeka aneKTpoHHBIX 00pa3oBaTeNbHBIX pecypcoB. Anredpa. 10 11 kmace. Harnmsimasie ypokun OOO
"OK3AMEH-ME/IMA"

Beposrrocth u cratuctuka 10-11 OOO "CBEPOBPA30OBAHUE"
Martemaruka. 10 - 11 xknacest TAOY BO MI'TTY

Hudporoit kypc "Anredpa 1 Havama MaTemMaTudeckoro anamuza" 10-11 kmacc ®T'AOY A0 "Axanemus
Munnpocsemenusa Poccun"

Hudporoit kypc "I'eomerpus” 10 -11kmacc PI'AOY AI1O " ®I'AOY JAI1O Axamemus
Mumnnpocsemenusa Poccun"

Hudporoit kypc "BepostHocts u cratnctuka” 10-11 xirace ®IAOY IO "Akagemus
Munnpocsemenus Poccun"

TecToBbIe yrpaskHeHus 1o anredpe U HadajgaM Maremarndeckoro aHammsa juia 10- 11 kmacca OO0
"qu/I.pyH






