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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpust sBIsIETCS OAHUM M3 0A30BBIX KYPCOB HAa YPOBHE CPETHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECIEYMBAET BO3MOXHOCTb W3YyUYECHHS JUCHUILIUH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M TPEJAMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YUECHUN 00yIaAFOIIUMHUCS
MOHSTHMHBIX OCHOB TE€OMETPHUH, TPHU J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIETIOYKH JIOTUYECKUX YTBEPKACHHUH MMPU PEIICHUN T€OMETPUICCKUX 3a7a9, YMCHHUE
BBIJIBUTaTh W OINPOBEPraTh THIIOTE3bl HETMOCPEACTBEHHO HCIIONB3YIOTCS TIPH
pEIICHUH 3a7]a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DM3UYECCKUX 3a]1a4.

Ilens ocBOCHUS MporpaMMbl yueOHOTO Kypcea «I'eomeTpus» Ha yriayO0aéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CIOCOOHOCTEH 00YUYarOMUXCs IPH U3YUECHUHN
TrCOMETPUHU uepe3 o0ecleuyeHue BO3MOXKHOCTH MPUOOPETEHUS W HMCIIOIb30BaAHUS
0oJjiee NTyOOKUX T€OMETPUYECKUX 3HAHWM U JEHCTBUH, CIICIU(PUIHBIX TCOMETPHH,
¥ HEOOXOIMMBIX JIUIS YCIIEITHOTO MPO(PECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpriopuTeTHBIMKM 3aJlayaMU Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIHIMPSIONIMMH M YCHUITMBAIONIUMHU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacuipeHye MnpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIBTYpPHI H
dbopmMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue MPEICTABICHUS O TNPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEHUIIIUX MAaTeMATHYCCKUX MOJCNAX, IMO3BOJISIIOIIUX OMNMHUCHIBATH U U3ydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUMHOTO arapara 1o pasaeiny
«CrepeomeTpus» yueOHOTO Kypca T€OMETPUH;

dbopmupoBaHue YMEHHUS BJIQJIETH OCHOBHBIMH MTOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMysT U yMEHHE UX TPUMEHATh, YMECHHS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHIapTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHuEe YMEHHUS PacllO3HaBATh HA YEPTEKaxX, MOACIAX U B PEaJIbHOM
MHpE MHOTOTPAaHHUKH W Tejla BpAIICHUSA, KOHCTPYMPOBATH TI€OMETPUUCCKHE
MOJIEJIH;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYEeCKUX TEOpHuH, (pOopMHpOBaHHE IOHHMAHHUS POJM AKCHOMATHKH IIPHU
IIPOBEJICHUU PACCYXKICHHM;

dbopMupoBaHUE yMEHHS BIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHns, yMEHHSI MX IPUMCHSITh, IIPOBOINUTH JOKA3aTEIbHBIC PACCYKICHHS B X0/
pelIeHNs CTePEOMETPUYCCKUX 3aJad W 3a7ad C MPAKTHYCCKUM COACPIKAHHUEM,
dbopMuUpOBaHUE TPEACTABICHUS O HEOOXOJMMOCTH  JOKAa3aTCIbCTB  IIPH
000CHOBaHMHM MaTeMAaTHYCCKUX YTBEPKIACHUHA M PO aKCHOMATUKH B IIPOBEICHUH
JNEIYKTUBHBIX PacCy KICHHI;



pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CroCOOHOCTEM 00YyUaroIMXCs, MO3HABATEILHON aKTUBHOCTH, HUCCIEI0BATEIbCKUX
YMEHUH, KpUTHIHOCTH MBIIUICHUS, HHTEpeca K N3yYCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJIEBAHTHONW T'C€OMETPHHU:
YMEHHUSl paclo3HaBaTh MPOSBICHUS TEOMETPUYCCKUX TIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HEHHBIX CUTYalUsSIX M MPU U3YYCHUU JPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHTYalluld, WCCIIECIOBAaHUS IOCTPOCHHBIX MOJIEICH,
UHTEPIIPETAIIUHN TIOJyYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMKM JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisroTcsa: «lIpsgMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAWHATH B
IIPOCTPAHCTBEY, «JIBUKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSITHSIMUY, PEICBAaHTHBIMHA T'€OMETPUN Ha YIITyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 Kiaccax, OTHOCHTCS KO BCEM COZCpPKaTeIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKMX YMEHHMH  paclpeieseTcss HE TOJbKO IO
coJiepKaTelIbHBIM JIMHHUSIM, HO | IO rojaMm oOydenus. CojepikaHue oO0pa3oBaHMs,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil paboueit
IPOrpaMMBbl, pPACTPENEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIIBHBIM BOTIPOCaM O0y4YaroIIuecs
oOpamiaJiucb  HEOJHOKpPATHO. DTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
Tr€OMETPUYECKUMU MOHSATUSIMH M HaBBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJII0/IeHNEM TPUHIIUIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPHUYECKHX MPEJCTABICHUN 00YYaIOUIUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE TO3BOJISIET:

co3marh  ycinoBus i auddepeHmHanuu  o0Oy4eHHS,  IOCTPOCHUS
UHANBUAYAITbHBIX 00pa30BaTEeNbHBIX MporpamMM, oOecrneuuTs yriayOnéHHoe
U3y4YCHHE TeOMETPUN KaK COCTABIISIIONICH yueOHOro mpeamMera «MartemaTukay;,

MOJIFCOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYEHUS MAaTEeMaTUKH C
y4€TOM BBIOOpa Oynymied mpodeccuu, obecreunBas MPEEeMCTBEHHOCTh MEXIY
o0uM 1 IpodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «['eomerpusi» Ha yIIIyOJIEHHOM YypOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mOpsMas, IIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpelluBaromuecs npsiMble. [IpU3HaKW CKpEenMBaIOMINXCS
npsiMbIX. [lapamienbHOCTh NPSIMBIX U TJIOCKOCTEHN B MPOCTPAHCTBE: NapasuieIbHbIC
NpsIMbIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, TAPATUIETbHOCTh OPSIMOU
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAaHUE, H300pakKeHHE
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeIbHOrO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamienabHON MPOCKIMHU. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXIy TpsSMbIMU B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: mapasieibHble
IJIOCKOCTH, CBOMCTBa napauiesIbHbIX MIJIOCKOCTEM. [Ipocreiimiue
NPOCTPAaHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpa’lp, MapajuieNenune,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYJISPHOCTD MPAMON M IUIOCKOCTH: NEPNEHAUKYJIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MApPAJJIENbHbIE W MNEPHEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPIEHANKYISIPHOCTH MpPSMOW U IUIOCKOCTH, TEOopeMa O NpsMOH
NEPNEHIUKYIISIPHON MJIOCKOCTH. OpToronanpHoE MPOEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHHE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprieHIuKyasspHOCTD
IUIOCKOCTEU: MPU3HAK IMEPHEHINKYJISIPHOCTH JABYX IUIOCKOCTEH. Teopema o TpEX
NePHEHIUKYISApax.

Yriael B NMPOCTPAHCTBE: yIroJl MEXAY IPSMOW U IUIOCKOCTBIO, JABYI'DAHHBIN
yIOJI, JINHEWHBIA yTOJl IBYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOI'PaHHBIE YTJIbIL.
CBoiicTBa IJIOCKUX YTJIOB MHOTOTPAHHOTO yria. CBOMCTBA MIIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIia. TeopeMbl KOCHHYCOB U CUHYCOB JUISl TPEXTPAHHOTO yIJIa.

MHororpaHHMuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpansHuka. Ilpusma: N-yrospHas
npu3Ma, IpsMas ¥ HaKJIIOHHAs! IPU3MBbI, OOKOBAsi M MOJIHASI TIOBEPXHOCTh MIPHU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NAapaUIEIEUANE] U ero cBoMcTBa. Kparyaiimue
OyTH Ha MOBEPXHOCTU MHOrorpaHHuka. Teopema Oiinepa. [IpoctpaHcTBeHHas
teopema Iludaropa. Ilupamuaa: N-yroyibHas nupamua, IpaBuibHas U yCeUEHHAs
nupamuabl. CBoiicTBa peOep W OOKOBBIX TpaHEW NPABUIHLHOW MHPAMHUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH: IPaBWJIbHAS IpHU3Ma M NpaBWIbHAs MHPAMUJA,



MpaBWJIbHAs TPEYTOJIbHASI TMpaMuAa U MPaBUIIbHBIN TETpasap, Kyo. [Ipencrasnenue
O IPaBUJIBHBIX MHOT'OTPAHHUKAX: OKTA3AP, NOAEKAdP U UKOCAdIP.

Briuncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaasr OOKOBOM MOBEPXHOCTM U TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOIa/1b OCHOBAHUM, TEOpeMa 0 OOKOBOI MOBEPXHOCTH NpSIMON Npu3Mbl. [lnomans
OOKOBOM MMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJbBI, TEOpeMa O
IUIOIIAAN YCEYEHHOU TUPaMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. ODJIEMEHTbl CHMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesiennuneaa, CUMMETPUS NPABUJIBHBIX IIPU3M, CUMMETPUs IPaBUIIBHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPaAMHU: CI0KEHUE
Y BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
[TonaTne xoMIutaHapHblie BEKTOpbI. [Ipu3Hak kKoMIulaHapHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasioKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. [IpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATaMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalgpHOE IPOU3BEICHHE

BEKTOPOB.
11 KIJACC

TeJsia BpaleHus

[loHsTHs: UWIMHIpPUYECKAs TOBEPXHOCTh, KOHWYECKas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTeld. Tema BpaiieHus:
IWIMH]IP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl
U TJIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe. M300pakeHne Ten BpalieHus Ha
rtockoctu. Pa3Béprka munuHapa u koHyca. CumMmeTtpus chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIFHOTO TMapajuienienumnena u ciuenctsus u3z He€. OO0BEM mpaMon u
HAKJIOHHOW TMPW3MBI, MIWJIWHApPA, THPaMUIbl U KoHyca. O0BEM I1apa U mapoBoOro
CerMeHTa.

KoMOuHanum Tem BpamieHuss ¥ MHOTOorpaHHUKOB. [Ipw3ma, BmucanHas B
IWIMHIIP, OIHCaHHas oOKojo uuiauHApa. Ilepecedenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl mwiockocTeio. [loHsATHE MHOTOTpaHHUKA,
OMMMCAHHOTO OKOJO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHWK WJIH TEJO
BpAIIICHMSI.



[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCa, IUIOMIaas chepbl U e€ yacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpallleHUs: CEUEHUS ITUIUHIpA
(mapanienbHO U TEPIEHIUKYJISIPHO OCH), CEUeHHMs KOHyca (ImapasulesibHbIC
OCHOBAHHUIO U MIPOXOMASAIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHHUSI
CEUYEHUM: METOJ CIeJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHM, METOJ TIEpeHoca
CEeKyIIeH MIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Haj BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO YMHOXEHMs. [IpsiMmoyronbHas cuctema
KoopaMHAT B mpocTpaHcTBe. KoopauHaTel BekTtopa. PasziokeHue BekTOpa IO
6asucy. KoopauHaTHO-BEKTOPHBINA METO/ TIPU PEIICHUH T€OMETPUUSCKUX 3a]1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHHWM. Buasl JIBWKEHUH: TapauielbHBIA TEPEHOC,
IEHTpaJbHAsl CHUMMETpPHS, 3€pKalibHasi CUMMETPHS, IOBOPOT BOKPYT TIPSIMOM.
[Ipeobpazosanus nomoodus. [Ipsmas u chepa Ditniepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMHU 00YUaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIEHUN, MPOLEIYP
rpaxxgaHckoro  oOmectBa  (BBIOOpBI,  ONpPOCHl W JIPYroe),  yMEHHue
B3aUMOJICHCTBOBATh C COLMAIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIUSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUUCKOM MaTeMaTUYECKOMN IIIKOJIHI,
UCIIOJIb30BaHUE JTUX JOCTIKCHUH B JPYrHMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO0 MOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKHU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYUBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyKIESHUM, BOCTIPUUMUYHUBOCTH K
MaTEeMaTHYECKUM ACHEKTAM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpEecax 3I0POBOTO U 0€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, pEeryJsipHas ¢u3nueckas aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYyAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymed mnpodeccud U peaau30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KyJbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTMUYECKUX MPOoOieM, OpUeHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs penieHus 3aaad B 00J1acTH
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKA HX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPYIKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKHU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(hepbl 4eJIOBEUECKOM NEeSTEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

ba3zoBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy TMOHATUAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTaHABIMBAThH CYLIECTBEHHBIN NMPU3HAK KIIacCU(]DUKAIUH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPABHEHUS, KPUTEPUH MPOBOJANMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3AaMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOMEHUAX U YTBEP)KICHUSX, MPEAJIaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUM;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSATENLHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIbL;

BbIOMpaTh cmoco0 pemieHuss y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEUIEHUs, BHIOMpATh HanboJee NOAXOASIINN C YUETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUpYIOIIME  MPOTHUBOpEYHE,  MpolJIeMy,
YCTaHABIMBATh UCKOMOE M JaHHOE, (OPMHPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, SIBICHMUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00BEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUsS,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIIBUTAThH
NPEIONIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHbIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TMYHBIX BUAOB U (hOpM
IIPE/ICTaBIICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WUTIOCTPUPOBATH TpadUUECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS IO XOJy pEIICHUs 3aJayu,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
npoOJieMBbl, pelIaeMoi 3aJadd, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha IIOMCK
pEIlIeHUs, COMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSMH APYTUX YYaCTHUKOB
nyajaora, oOHapyKMBaTh Pa3IMYMe W CXOJCTBO IO3UIIMN, B KOPPEKTHOU (dopme
dbopMyIHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
IIPOCKTAa, CaMOCTOSITCIIFHO BBIOMpaTh (OpMAT BBHICTYIUICHHS C Y4YETOM 3a1a4
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 33a/1auH, BRIOUPATh CIIOCO0 PEIICHHS ¢
y4E€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yY€TOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIQJICTh  HAaBbIKAMU  IIO3HABATCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHI M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJbTATOB, BIAACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIecca M pe3ysibTraTa pEericHUs
MaTEeMaTHYECKOHN 3a71a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JTOCTIKEHUS WJIM HEJOCTYKCHHS PE3yJIbTATOB JEATEILHOCTH, HAXOJWTh OLIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHON M HWHJIWBHIYaJbHOU
paboThl MpU pEIICHWH YYeOHBIX 3ajad4, MPUHUMATh I€db COBMECTHOM
JCATEBHOCTH, TUTAHHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, paclpecisTh
BU/JIbI pabOT, TOTOBApUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaAThH
MHEHUS HECKOJIbKUX JIIO/ICH;

y4acTBOBaTh B IPYNIOBHIX (Gopmax paboThl (00CYyXIeHHs, OOMEH MHECHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMOIHATH CBOIO YaCTh PaOOThI U KOOPJAUHUPOBATH
CBOM JICMCTBHUSI C IPYTMMHU WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa/ia
B OOmuMi TPOAYKT 1O KpPUTEpHUsIM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATHI

K xonimy 10 kiaacca o0y4aronuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH AaKCUOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HHUX IPU PELICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKAY HIPSIMBIMU B MPOCTPAHCTBE, MEXKIY MNPSAMOA U
IJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMUA C MHOTOT'PaHHUKAMH;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpuU3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSAMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
OPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHITH U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPaHHUKOB  (MpuU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJI C MPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CAMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU PUTYPBI;

e CBOOOJIHO OMEpUPOBATH MOHSATUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJIUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTHYEeCKUX 3aad IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NpPEOOpPa3OBbIBATH M HHTEPIPETUPOBATH HHOOPMALKIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, IpEJICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3YUYEHHBIE IOHATHUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu CGhOopMyJIHPOBAHHON
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTyallMd Ha S3bIKE TE€OMETpUH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJENIN C UCIOJIb30BAHHEM I€OMETPUUYECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUYECKHUX BEIUYHH;

e UMETh MpPEACTaBICHHUS 00 OCHOBHBIX 3Talax pPa3BUTUS TFEOMETPHM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(pepruyeckoll MOBEPXHOCTAMH, OOBICHATH CHOCOOBI
MOJTyYECHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpALICHUS: [IIMHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BPAIICHMUS;

KJIacCU(UIUPOBATH B3aUMHOE PacIoyiokeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

CBOOOJTHO OINEPUPOBATH MOHATUSMM, CBI3AHHBIMU C KOMOMHALIMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBIMOIHATH (BBIHOCHBIC) TILUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, NPEICTABIECHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
peuaTh reOMETPUUYECKHUE 3a/1a4U Ha BBIYMCIICHHUE YTJIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMHU, BBIYUCIICHUE PACCTOSIHUM OT TOUKHU JI0 MJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKeHUS] MHOTOTPAHHMKOB U TeJ BpAIICHUs MpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs ILUIUHIpPA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPLIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHUS CEYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoOMeTpUYecKre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONAralolluX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHSTH ITOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AHATTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYAllUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOUCKA PEHICHUA MATEMATUYECKU
chopMyIMPOBaHHON MPOOJIEMBI, MOJEIUPOBATh pEaJIbHbIE CUTyalluu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MIPAKTUYECKUE 3a/a4yM, CBSA3AHHBICE C HAXOXKICHUEM TE€OMETPUUYECKUX
BEJIMYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX JTamax pPa3BUTUS TCOMETPUH Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE BocnurarejabHblit
Ne HaumeHoBaHue pa3aeioB u (uudposbie) KOMIIOHEHT
Kourpoububie | IIpakTHyeckue
n/n TeM NPOrpaMMbl Bceero oOpa3oBaTtejibHbIE
padoThl padoThI
pecypcbl
1 BBenenue B crepeomerpuio 23 Dopmupoanme
poccuiickoi
9 B3anmHoe pacrnionoxxenue 6 PpAKIAHCKOI
MPSAMBIX B IPOCTPAHCTBE HJIEHTUHOCTH:
MaTpuoTH3Ma, yBaXXCHHUA
3 HapaJ'IJ'IeJ'IBj-IOCTI) NPSAMBIX U 8 K OTeuecTBy, NpomIoMy
IIJIIOCKOCTEU B IMMPOCTPAHCTBEC M HacToAIIEMY
MHOTI'OHAaIlMOHAJIbHOI'O
4 HepneHm/IKijﬂpHOCTb MPSAMBIX o5 sapoa Poccu,
Y IUIOCKOCTEMN B MPOCTPAHCTBE dopMupoBane
5 VTIIIBI U PaccTOSHUS 16 OTBETCTBEHHOTO
OTHOILIUCHUA K
MHororpaHHUKH 7 OCO3HAHHOMY BBIGODY H
BexkTopsl B mpocTpaHcTBE 12 HOCTPOCHIIO
JaJIbHCHUILICHU
WHIUBUY AJIbHOM
TPaeKTOPUH
oOpa3oBaHus Ha 6aze
OpPUEHTUPOBKH B MHUpE
npodeccuit u
npodeccroHaIbHBIX
[ToBTOpenue, 0600MIEHHE U Tpe AMOYTEHUH, ¢ y9eTOM
8 o 5 YCTOMYMBBIX
CHCTeMaTHu3alus 3HaHUuH OSHABATETEHLX
HWHTEPECOB U
noTpedHOCTEl peruoxa,
a TaK>XE HA OCHOBEC
(hopmupoBanus
YBaXXUTCIBHOT' O
OTHOIIICHUSA K TPYAY,




Pa3BUTHS OIBITA Y4aCTHS
B COLIMAJIbHO 3HAYUMOM
Tpyne.

®dopmupoBaHue
LEJIOCTHOTO
MHPOBO33pEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U
o0IecTBeHHO
MPaKTHKH,
YUYHTHIBAIOLIETO
COILHATIBHOE,
KYJIBTYPHOE, S3bIKOBOE,
JIyXOBHOE MHOT000pa3ue
COBPEMEHHOT'0 MHpA.

dopmupoBaHue
OTBETCTBEHHOT'O
OTHOILCHHUS K YUCHHIO,
TOTOBHOCTH U
CIIOCOOHOCTH
o0ydaromuxcs K
CaMOpa3BUTHIO U
camMo00pa30BaHHIO Ha
OCHOBE MOTHBALIMU K
00y4EHHIO ¥ IO3HAHHIO

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KVIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTejibHbIE

pecypchbl

BocnurareJnbHbIA
KOMIIOHEHT

AHanmuTHyeckast reoMeTpus

15 1

[ToBTOpenue, o6oOIIEHNE U
CHUCTeMaTH3allusl 3HAHUI

15 1

O6bEM MHOTOrpaHHUKA

17 1

Tena BpameHus

24 1

[nomaay MoBepXHOCTU U
00BEMBI KPYTIIBIX TEJ

JBrokeHust

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEMAaTU3aLMs 3HAHUI

17 2

dopmupoBaHue
poccuiickoi
TrpaXIaHCKOH
WJICHTUIHOCTH:
MaTPHOTH3MA, YBAKEHHUS
k OteuecTBy, IpOLLIOMY
W HACTOSLIEMY
MHOTOHAIIMOHAJILHOT O
Hapoza Poccuu.
dopmupoBaHue
OTBETCTBEHHOT'O
OTHOILICHHUS K
OCO3HaHHOMY BBIOOPY U
HOCTPOCHHIO
JlanbHeimen
WHIUBUY AJIbHOM
TPaeKTOPUH
oOpa3oBaHus Ha 6aze
OPHUEHTHPOBKH B MHpE
npodeccuit u
npodeccroHaIbHBIX
MIPEINOYTEHUH, C YIETOM
YCTOHUUBBIX
M03HaBaTeIbHBIX
HHTEPECOB U
noTpedHOCTEl peruoxa,
a Tak)Ke Ha OCHOBE
hopmupoBaHUs
YBaXXUTEIILHOTO
OTHOILCHUS K TPy,
Pa3BUTHS OIBITA YUaCTHS




B COLIMAJILHO 3HAYUMOM
Tpyne.

dopmupoBaHue
LIEJIOCTHOTO
MHPOBO33pEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U
o0IecTBeHHO
MPaKTHKH,
YUYHTHIBAIOLIETO
COIIMAJBHOE,
KYJIBTYPHOE, S3bIKOBOE,
JIyXOBHOE MHOT000pa3ue
COBPEMEHHOT'0 MHpA.

®dopmupoBaHHe
OTBETCTBEHHOT'O
OTHOILCHHUS K YUCHHIO,
TOTOBHOCTH U
CIIOCOOHOCTH
o0ydaromuxcs K
CaMOpa3BUTHIO U
camMo00pa30BaHHIO Ha
OCHOBE MOTHBALIMU K
00y4EHHIO ¥ IO3HAHHIO

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbIE TpaBUIIa
M300pakeHUsT Ha PUCYHKE
IJIOCKOCTH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHsTHS CTEpEeOMETPHH: TOYKa,
MpsiMast, TUIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
MpaBuUJia M300paKEHHS Ha
PHUCYHKE TUIOCKOCTH,
MapajuIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/5SECB310PZ

IlousTus: MEPECCKAIOIUECA
INIOCKOCTH, IICPECCKAIOIIUCCS
InpsMas U IJIOCKOCTb,
NOJYIpOCTPaHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsaTus: nepecexaronuecs
IUIOCKOCTH, ITEPECEKAOLINECS
npsiMasi ¥ MII0CKOCTb;
MIOJIyIIPOCTPAHCTBO

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

MHororpaHHUKH, U300paKeHHE
MPOCTEUIIINX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOMNX 00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTEUIIINX
MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIUX O0BEKTOB

https://m.edsoo.ru/88UACES2Y

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEJICTBUS U3 HUX

https://m.edsoo.ru/IDKRAG03N

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUH U
TIepBbIE CIICICTBUS U3 HUX.
Crioco0bl 3a1aHus IPSIMBIX U
IJTOCKOCTEM B MPOCTPAHCTBE.
OO6o3HaYeHUS IPSAMBIX U
IJIOCKOCTEMN

https://m.edsoo.ru/AQXJXEDYR

10

N3o0pakeHue ceueHuit
MUPaMUIbI, Ky0a U TIPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 uX
péopa. N3obpaxenue
MePeceUeHUs MOTyICHHBIX
iockocteit. PackpammBanue
MMOCTPOCHHBIX CEYCHH
Pa3HBIMU IIBETaMU

https://m.edsoo.ru/EVUE9AZ7J

11

N3ob6paxenune ceueHuit
MUPaMUJIbI, Ky0a U TIPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 UX
pébpa. M3obpakenue
MePeCceUeHUs MOTyICHHBIX

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJIOCKOCTEN. PackpamuBanue
MMOCTPOEHHBIX CEYEHUI
Pa3HbIMU LIBETAMU

12

N3o0paxeHune ceueHmit
MAPaMHUJIBI, Ky0a | PU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 UX
pébpa. N3obpaxenue
MepeceyeHus! MOTYyUYEHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUI
Pa3HbIMH LIBETAMHU

https://m.edsoo.ru/08LAY6GMF

13

N3obpaxenue ceueHmit
MMUPaMU/IbI, KyOa U TIPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 Ux
pé6pa. N3obpaxenue
MepECEUYCHHS TTOTYICHHBIX
IJI0CKocTel. PackpammnBanue
MTOCTPOCHHBIX CCUCHHM
pPa3HBIMH IIBETAMHU

https://m.edsoo.ru/EKWHLAWS84

14

MeTtox cieaoB s TOCTPOSHUS
CeUueHUN

https://m.edsoo.ru/1JO0N3100

15

Merton ciaenoB Jyisi TOCTPOCHUS
ceuennii. CBolicTBa
[IEPECECYECHUN NIPSMBIX U
MIOCKOCTEM

https://m.edsoo.ru/DDABJTC2N

16

Meton cnenoB Ui IOCTPOEHUS
ceueHuii. CpolicTBa
[IEPECECYCHUN NIPSIMBIX U
IIJIOCKOCTEMN

https://m.edso0.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

[TocTtpoeHue ceueHuit B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
II1ar0B MOCTPOCHUS

https://m.edsoo.ru/HFW6370DR

18

[ToctpoeHue ceueHut B
nupamue, Kyoe mo Tpém
TouykaM Ha péopax. Co3znanue
BBIHOCHBIX YepPTEKEH U 3aIUCh
1aroB MOCTPOSHUS

https://m.edsoo.ru/L62FFLCBW

19

[ToctpoeHue ceuenunii B
nupamue, Kyoe mo Tpém
ToukaMm Ha p&opax. Co3zmanue
BBIHOCHBIX YepTexkKel U 3aruch
11aroB MOCTPOCHUS

https://m.edsoo.ru/JIAQIJNZCX

20

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTexkKel U 3aIruch
1aroB MOCTPOCHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHUE MIIAHUMETPUU:
Teopema 0 mponoOpIMOHATBHBIX
otpeskax. [lomoOue
TPEYTOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME IITAHUMETPUM:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KonrponsHas padora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacrionoxxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroiecst npsimele.
[Ipu3Haky ckpenmBarOMMXCs
npsMbIxX. [TapamiensHbie
IIpsIMBIE B IIPOCTPAHCTBE

https://m.edsoo0.ru/TYO90BHKY

25

Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU
NapajuieJIbHON JAHHOW MPSAMOH,
MPOXOAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeh
Ha 1aHHOU mpsiMol. Jlemma o
[EPECCUECHNH NapATIIEIbHBIX
MPSAMBIX ITIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapaniensHOCTb TpeX MPSIMBIX.
Teopema o TpEx mapaienbHbIX
npsmeix. Teopema o
CKPEILMBAIOIIUXCS TPIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

ITapannensHOE
npoektupoBaHue. OCHOBHbIE
CBOMCTBA MMapAJJIEIBHOIO
MIPOEKTUPOBAHUSI.
N3o06paxenune pasHbIx GUryp B
MapayIENbHON MPOEKIUU

https://m.edsoo0.ru/03GR50WZV

28

LenTpanbHas npoekuus. Yron
C COHAIIPaBJIIEHHBIMU

https://m.edsoo.ru/Z5FPAGSHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

CTOPOHAMU. YTOJI MEXKITY
HpHMI)IMI/I

29

3ajauu Ha T0Ka3aTeIbCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIC C
paCHOHO)KeHI/IeM HpﬂMI)IX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsATHA: MapamIenbHOCTh
MPSAMOM U TIIIOCKOCTH B
npoctpaHctse. [Ipu3nak
MapajuIeIbHOCTH IPSIMOU U
mockocTu. CBoKcTBa
MapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIUMCJICHHE U TOKA3aTEJIbCTBO,
CBSI3aHHBIE C MAPaIICIbHOCTHIO
MPSIMBIX | IJTIOCKOCTEH B
MPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOJISIIETO Yepe3 JaHHYIO
MPSMYIO Ha YepTexe U
napajyuiebHOTO APYTOi
npsmoil. Pacuér oTHoIIeHUM

https://m.edsoo.ru/1P06R5839

33

[TapannenbHas npoexuus,
MPUMEHEHHE JJIsl TOCTPOCHHUS
ceueHMi Kyba u
napanenenunena. CoicTaa
napasJiesienuneia i mpu3Mbl

https://m.edso00.ru/930T7FLSK



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haku napauieabHOCTH
JIBYX TNTIOCKOCTEM

https://m.edsoo.ru/QFUJAHV88

35

Teopema o0 napaieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO JaHHOU
IUIOCKOCTH U CIIEJICTBHS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

CBolicTBa napajienbHbIX
IJIOCKOCTEH: 0 mapajuieabHOCTH
MPSIMBIX TEpecedeHus Mpu
MepPECeYeHHUH JIBYX
MapajieabHbIX TUIOCKOCTEN
TpeTbei

https://m.edso0.ru/3KIKVV3ROG

37

CBolicTBa napauiesbHbIX
IJIOCKOCTEH: 00 oTpe3kax
napajuieNbHbIX MPSIMBIX,
3aKITIOUEHHBIX MEXKIY
napajuiebHBIMU IIOCKOCTSAMU;
0 MepeceuyeHu  MPIMOii C
JBYMsI TapajlieIbHBIMU
IJIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpEHUE: TEOpemMa
[Tudaropa Ha mIocKocTH

https://m.edsoo.ru/9VJZIWC6J

39

HOBTOpeHI/IeZ TPUTOHOMETPUS
IpsAMOYTOJIBHOT'O TPCYT'OJIbHHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a 1
IPSIMOYTOJILHOTO
napasJiesienumnena

https://m.edsoo.ru/HYNIQ785Q



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

41

Brrurciienue JyiMH OTPE3KOB B
Ky0Oe ¥ IpsIMOYTOJTbHOM
napajuieJenuIene

https://m.edsoo.ru/FZBZ\VPOEC

42

[lepneHUKyISAPHOCTD NMPSAMON
1 m10ockocTH. [Ipusnak
MEPIEHUKYISIPHOCTH MPSMOI
U IIJIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[lepneH MKy ISAPHOCTD NMPSAMON
n mockocTH. [Ipru3nak
MEPIEHUKYISIPHOCTH MPSMOMN
U IJIOCKOCTH

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o CyllleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOSIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEeHIUKYISIPHOM K
IJIOCKOCTH

https://m.edsoo.ru/WF3MTS4E5

45

IInmockoctu u
MepIEHIUKYIISIPHBIC UM
MPsIMbIE B MHOTOI'PaHHHKAX

https://m.edsoo.ru/OKTGKHNSI

46

IInockoctu n
MEepIEHIUKYISIPHbIE UM
MpsSIMBbIE B MHOI'OTPaHHUKAX

https://m.edsoo.ru/S1VOAWIW3

47

[leprieHauKyIAp U HAKIOHHASL.
[TocTpoenue nepneHauKymspa
U3 TOYKU HA MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[leprieHauKyIAp U HAKIOHHAS.
[TocTpoenue nepneHauKymspa
U3 TOYKU HA MIPSIMYIO

https://m.edsoo.ru/211UD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
NepHeHIuKysIpax (mpsamas u
oOpaTHast)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NEepHeHIuKyIsIpax (mpsamas u
oOpatHas)

https://m.edsoo.ru/IPCG564WN

51

Yron mexnay
CKPEITUBAIOIINUMHUCS TTPSIMBIMHU

https://m.edsoo.ru/K4AEHQ3E9E

52

[Tonck neprieH MKy pHBIX
HpHMBIX C IOMOIIBIO
HepHeHlII/IKy.]'IﬂpHI)IX
TIOCKOCTEH

https://m.edsoo.ru/EBYVPSMSI

53

OpToroHajibHOE
MIPOEKTUPOBAHHE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenunii Kyoa,
MIPU3MBI, TPABHILHON
MUPaMUIBI C TOMOIIBIO
OPTOTOHAIBHOM MTPOESKITUH

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenunii kyoa,
MIPU3MBI, TPABUIIBHOMN
MIUPaMUJIBbI C TIOMOIIBIO
OpPTOTOHAIILHOM MPOEKIINH

https://m.edsoo.ru/TS0FUDOOJ

56

CuMMeTpHs B IPOCTPaHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
IInockoctn cummeTpuii B
MHOTOI'paHHHKaX

https://m.edsoo.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepnesauKyIsIpHOCTH
MPSIMOM M IJIOCKOCTH KakK
CJIEJICTBHE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJII)HI)IG MHOI'OrpaHHUKH.
Pacuér paccTosinuii OT TOUKH
710 TIJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

HpaBI/IJ'II)HI)Ie MHOI'OrpaHHUKH.
Pacuér paccTostHuii OT TOUKH
JI0 TJIOCKOCTH

https://m.edso0.ru/TISUOWZTH

60

Crioco0b! OMyCTUTh
MEePIICHIUKYJISIPBI: CAMMETPHS,
CIBUT TOYKH MO MapaJIeTbHON
NpAMOM

https://m.edsoo.ru/DHFUCBWOG6

61

CnBur no HenmapauieIbHON
NpAMO, U3BMEHEHHNE
paccTosHui

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

62

KonTponbhas pabora
"B3zauMHOe pacnonoxxeHue
MPSIMBIX U IJIOCKOCTEH B
npoctpaHctae"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHUE: YrOI MEX1y
IPSIMBIMH Ha IJIOCKOCTH,
TPUTOHOMETpPHUS B
IIPOU3BOJIEHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB

https://m.edsoo.ru/SKO9RHWDFQ

64

[loBTOpEHUE: YrOa MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMH
B IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7

65

I'eomerpuueckue MeTo b1
BBIYUCIICHUS YTIIa MEXTY
MPSIMBIMU B MHOT'OT'PaHHUKAX

https://m.edsoo.ru/3U40237CK

66

JIByrpanubiii yroia. CBocTBO
JIMHENHBIX YIJIOB ABYIPaHHOTO
yria

https://m.edsoo.ru/8H4CYFABO

67

[IepnenqukynspHbIe
mIockoctH. CBOMCTBA B3aUMHO
MePIEHIUKYIISIPHBIX
IIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHuKyISIpHOCTH
IIJIOCKOCTEM; TEOpeMa O IPSIMOM
nepeceyeHmst IByX IIOCKOCTeN
NEePIEHANKYJISAPHBIX TPEThel
IJIOCKOCTH

https://m.edsoo.ru/FY5TMQA43F

69

[IpsimoyronbHbIH
napajuiesienume; Kyo;
HU3MepeHusi, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuieNienuneaa

https://m.edsoo.ru/K99DBNDAW

70

Teopema o auaroHau
MPSIMOYTOJIBHOTO
napajieJienumnesa v cleICTBUE
n3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
MIPUKIIAIHBIE 3a]1auH,
CBSI3aHHBIE CO B3aUMHBIM
PAacIIoyIOKEHUEM MPSIMBIX U
TIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHuUeE:
CKpELIUBAIOIINECS IPSMBIE,
NapajuIe]IbHbIC INIOCKOCTU B
CTaHAAPTHBIX MHOTOI'paHHHUKAaX

https://m.edso0.ru/TL947D6WK

73

[Tapa mapaynenbHbIX
IIJIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSAMBIX,
pacCTOsTHUE MEXKTY
CKPEITUBAIOIINMUCS TTPSIMBIMHU
B MPOCTHIX CUTYAIHIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrossHME OT TOYKH 110
MIJIOCKOCTH, PACCTOSTHUE OT
NPSAMO 0 IITOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brrunciienue pacctosHui
MEXIy CKPEIINBAIOIIUMUCS
MPSIMBIMU C TIOMOILIBIO
MEePIEeHIUKYIISIPHOM MIIOCKOCTH

https://m.edsoo.ru/5sW9VI1HMD

76

Tpéxrpannslii yrou,
HEPaBEHCTBA JJIsl TPEXIPAHHBIX
yrioB. Teopema [Iudaropa,
TEOPEMbl KOCUHYCOB U CUHYCOB
JUISl TPEXTPAHHOIO yTiia

https://m.edsoo.ru/3XGHNLQ4J

77

DnemMeHTHI chepruueckoit
TEOMETPUH: T€0AE3NUECKUE
JIMHUHU Ha 3emMie

https://m.edsoo.ru/HMVTV74CP

78

KonrtponbHas padota "Yrisl u
paccrosiHus"

https://m.edsoo.ru/IRTWZ59YU



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU

CucreMarusaiiis 3HaHUH

79 "MHOrorpaHHuK  €ro 1 https://m.edsoo.ru/VC3UOAK3B
JJIEMEHTHI"

80 Hipantitza. Buzet mpasiz. 1 https://m.edso0.ru/J3R0247EQ
[IpaBuibHas nupamMuia

81 Hpusaa. Tlpsnast i HaroHHas 1 https://m.edsoo.ru/JNDHOOSEQ
npu3Mmel. [IpaBuiibHas mpu3ma
[IpsiMoit mapaimenenunen,

82 MPSMOYTOJIBHBIN 1 https://m.eds00.ru/L8803LZGS
napajuienenumnesn, Kyo

83 Brimyiere UM HOTOTPAHHHIH. 1 https://m.edsoo.ru/B4TOMDU1D
Teopema Ditnepa
Beimmykitbie MHOTOTpaHHHKH.

84 Teopewa itiiepa. Tlpasibitbre 1 https://m.eds00.ru/QOMX9GALS
U TIOJTyTIPaBUIIbHBIC
MHOTOTPaHHUKH

85 Konrponbuas pabora 1 https://m.edsoo.ru/3N52B3TEM
"MHuororpaHHuku"

86 Horsrine peicropa ia 1 https://m.edsoo.ru/LRBSE3B09
TUIOCKOCTH M B IPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL38

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/5SHBMZ1POH

89 [IpaBuno napamienenunena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YHCIIO0 1 https://m.edsoo.ru/MJUH128LR
Paznoxenue BexTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEKALUX B 1 https://m.edso00.ru/U760IDCTG
OJTHOM TUIOCKOCTH

92 CkansipHO€ IpOU3BEAECHUE 1 https://m.edsoo.ru/JZ46VNC71



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71

Beruucnenue yria mexuny

93 1 https://m.edsoo.ru/lU5196 UQP
BEKTOPAaMHU B IPOCTPAHCTBE
I o

94 POCTCHIIINE 3a1atH © 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMU
I o

95 DOCTCHIIHE Salasi © 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpaMH
I .

96 DOCTCHIIHE Salasi © 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
I N

97 POCTCHIIIHE 3a]1a5H © 1 https://m.edsoo0.ru/P3W8WZZSY
BEKTOpaMU
00600

98 ° H}eHHe 1 cucTeMaTisatia 1 https://m.edsoo0.ru/ECRMXSNM3
3HAHUU

99 O606erHHe 1 CHCTEMATHSAHA 1 https://m.edsoo.ru/XXBTFP5WL
3HAaHUN

100 Hrorosas koHTpoJbHAs paboTa https://m.edso0.ru/SFGPDWNKO

101 Hroropas koHTpoOJIbHAs padboTa 1 https://m.eds00.ru/X3ZG8A6SO
00600

102 © erHHe 1 crcTeMaTisatia 1 https://m.edso0.ru/931AWXEK1
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KVIACC

KoaunuyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN (poBbIe
n/n Tewa ypoxa Bcero Konrpoabubie | Hpakrireckue H3y4eHHusi | oOpa3zoBaTeibHbIE pecypchl
padoThI padoTsbI

[ToBTOpEHME TEMBI

1 "KoopauHatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
TJIOCKOCTH M B TIPOCTpaHCTBE"
[ToBTOpEHME TEMBI

2 "CKaJIIpHOE MTPOU3BEICHHE 1 https://m.edsoo.ru/M6JO60NJ7
BEKTOPOB"
[ToBTOpEHME TEMBI

3 "Beruncienue yria Mexmay 1 https://m.eds00.ru/55KY41LVG
BEKTOpPaMH B ITPOCTpaHCTBE"
[ToBTOpEHME TEMBI

4 "YpaBHEHHE MPSIMOM, 1 https://m.edsoo.ru/U20HPUSE6W
MPOXOIAIIEH Yepe3 1B TOUKH"
YpaBHEHHE TJIOCKOCTH,

5 HOpMaJib, YPaBHECHUE 1 https://m.edsoo.ru/VYIH8TERW
IJIOCKOCTH B OTPE3Kax
YpaBHEHHE MIIOCKOCTH,

6 HOpMaJb, ypaBHEHHE 1 https://m.eds00.ru/541910WGX
MJIOCKOCTH B OTPE3Kax

7 BekTopHoe npou3sBeneHue 1 https://m.edso0.ru/NTYOG2APM

8 HHHefI HHIE HEpapenetna, 1 https://m.edso0o.ru/54EQ7JQ8E
JIMHEWHOE MPOrpaMMUPOBaHUE

9 JIMHEHiHbIC HepaBeHCTRa, 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEITHOE nporpaMMHupOBaHHUC



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

10

AHaTUTHYECKHE METOIBI
pacuéra yria Mexay IpsMbIMUA
B MHOTOI'paHHUKAaX

https://m.edsoo.ru/KHJ20M3PV

11

AHaIUTHYECKHE METOIBI
pacdéra yria MexIy
IUIOCKOCTSIMH B
MHOTOTpaHHUKaX

https://m.edsoo.ru/DDXUUAIAS

12

dopmya pacCTOSIHUS OT
TOYKH 0 IINIOCKOCTHU B
KOOpANHATAX

https://m.edsoo.ru/SG451UUG1

13

Haxoxnenue pacctosHuii oT
TOYKH JI0 TIJIOCKOCTH B Ky0Oe

https://m.eds00.ru/8V2N4X1L3

14

Haxoxnenue pacctosHuii oT
TOYKH JI0 TJIOCKOCTH B
MpaBUILHOW MUPAMUIC

https://m.edsoo.ru/UZ15UU37F

15

KonTponbnas padora
"AHanuTuyeckas reomeTpus”

https://m.edsoo.ru/SNGILGHFM

16

CeueHus MHOI'OI'paHHHUKOB:
CTaHJAApPTHBIC MHOTI'OI'PAHHHUKHU

https://m.edso0o.ru/219603NHQ

17

CeueHuss MHOTOTPaHHUKOB:
METO/I CIEI0B

https://m.edsoo0.ru/52XG02J5B

18

CedeHust MHOTOI'PaHHUKOB:
CTaHJapTHBIE MJIOCKOCTH,
MepecevyeHus NpsIMbIX U
MJIOCKOCTEM

https://m.edsoo.ru/CUP7TCPXQ

19

HapannenLHLIe IpsAMBIC U
TINIOCKOCTHU: TTapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapamienpHble IpsiMBIE U
IUIOCKOCTH: PacU€T
OTHOIIIEHUI

https://m.edso0.ru/O71ROIJFI

21

[TapamiensHbIe IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUMBAOIIUMHUC ITPAMBIMUA

https://m.edsoo.ru/26EPTM74A

22

[IepnenukynspHbIC NPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
MIEepIEHIUKYISPHBIX
IIJIOCKOCTEMN M IPSIMBIX,
CUMMETPUH MHOTOTPaHHUKOB

https://m.edso0.ru/YQUVT6EVZX

23

[IepnenukynspHbIE NPSMBIE U
IJIOCKOCTH: TEOPEMA O TpeX
HEPIECHIUKYJIApax

https://m.edsoo.ru/HQIN20ZJP

24

[lepnientuKynsipHbIE IPSMBIE U
IJIOCKOCTH: BBIUUCIICHUS JUIUH
B MHOTOTpaHHUKAX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEHUE: TUIOIMIAIH
MHOT'OYT'OJIbHUKOB, (DOPMYJIBI
JUIS TIOMIAICH, COOOpaXKCHHMS
noxoous

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHUE: TUIOMIA M
MHOTOYTOJILHUKOB, ()OPMYIIBI
JUTS TIIOIAAeH, COOOpaKeHHs
moaoous

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

27

[ToBTOpEHUeE: MIIOMAIH
MHOTOYTOJILHUKOB, ()OPMYIIBI
JUTS TIIOIIAIeH, COOOpaKeHHs
moaoous

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

[Inomanu ceyenui
MHOTOI'PaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUS TIOJ00HS

https://m.edsoo.ru/X2HRM9HD4

29

[Inomann ceyenni
MHOTOT'PaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxeHUs MOA00Hs

https://m.edsoo.ru/8H4ELYION6

30

KonTponbhas pabota
"IToBTOpeHuE:
MHOTOTpaHHUKH, CEUEHUS
MHOT'OTPaHHUKOB"

https://m.edsoo.ru/S§UW1IWWV1

31

O0BéM Terma. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

https://m.edsoo.ru/6UXGOORC9

32

3anauu 00 yBOCHHH Ky0a, O
KBaJIpaType Ky0a; 0 TPHCEKIIHH
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTpuueckue 3aaauu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienuneaa

https://m.edsoo.ru/ODR6H6TQS

34

[Ipuknaanele 3a1auu,
CBSI3aHHBIE C BBIYMCICHUEM
00bEMa IPSIMOYTOJIbHOTO
napasiesienumnesa

https://m.edsoo.ru/0SHTIOT1G

35

O0BEM npsAMOi IPU3MBI

https://m.edsoo.ru/8AIL9YHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB TPSMON TTPUZMBI

https://m.edsoo.ru/1ID8HV54A9

37

[Ipuxknagneie 3a1auu,
CBsI3aHHBIE C 00BEMOM TIPSIMON
TIPU3MBI

https://m.edsoo.ru/Ql'YC4F8IU

38

Brruucnenue o0EMOB Te C
TIOMOIIBIO OMTPENETIEHHOTO
uHTerpaina. O6bEM HaKIIOHHON
TIPU3MBI

https://m.edsoo.ru/ON585060H

39

Breraucinenne 00bEMOB TeI ©
TIOMOIIBIO OMTPEIETIEHHOTO
uHaTerpaa. O0bEM UpaMuIbl

https://m.edsoo.ru/2CJLCMKS8N

40

dopmyra o0bEMa TUPaAMUIBL.
OTtHO1IeHNE 0OBEMOB MTUPAMUT
¢ o0ITUM yTJIOM

https://m.edsoo.ru/AL3PODC9E

41

dopmya 00bEMa THPAMHUIBL.
OTHoO1IeHNnE 00BEMOB MTUPAMUL
¢ 00ITUM yTJIIOM

https://m.edso0.ru/3GOOAJRNY

42

CTepEEOMCTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaAMHU
HaKJIOHHOM IIPHU3MBbI

https://m.edsoo.ru/7TRSRHWO7

43

CrepeomeTpHuueckue 3a1auu,
CBsI3aHHBIE C 00BbEMaMU
MU PAMH/IBI

https://m.edsoo0.ru/SF480DTS6

44

[IpuknagHeie 3a7a4n MO TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.eds00.ru/9SF60YYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

45

[IpuknagHeie 3a1a4u 110 TEME
"O0BEMBI Ten", CBI3aHHEIC C
00BEMOM MTUPAMHIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00BHEMOB.
Beruniciienne paccTosHus 10
TUIOCKOCTH

https://m.edsoo.ru/I39CX03CP

47

Kontponbnas padota "O0bEM
MHOTOrpaHHuKa"

https://m.edsoo.ru/XNWZSSJ7P

48

unuHapuaeckas
MTOBEPXHOCTh, 00pa3yOIINe
LHAJIMHIPUYECKON
MTOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

Humuaap. Ipsimoit kpyroBoit
umwmHAp. [Mnomans
MOBEPXHOCTH LUIHH]IPA

https://m.edsoo.ru/MAVW4KY55

50

Konunyeckasi moBepXxHOCTb,
o0pa3ymolire KOHU4eCKOn
noBepxHocTu. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

Ceuenue KOHYCa IIIOCKOCTBIO,
HapaHHeHLHOﬁ IIJIOCKOCTHU
OCHOBAaHHUA

https://m.edsoo.ru/EOVSHALSL

52

Y Cceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEYEHHBIX KOHYCOB

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

53

ITmowane OOKOBOM
MOBEPXHOCTU U TIOTHOU
MMOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/AWKB9E4ANE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

[Tnomane 60kOBOM
MMOBEPXHOCTH U MOJIHOM
MMOBEPXHOCTU KOHYCa

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U
BBIYUCIICHUE, TIOCTPOCHUCM
CEUYEHU IUIMHIpPA, KOHyCa

https://m.edsoo0.ru/QZVH5EXLY

56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHHUE, IOCTPOCHUEM
CEUYEHU IUIMHIpPA, KOHYCa

https://m.edsoo.ru/AKF6PW62W

57

[Tpuxnagneie 3a1ayu,
CBSI3aHHBIE C IUIUHIPOM

https://m.edso00.ru/3429ZLHT5

58

[Ipuxknagnsie 3a1ayu,
CBSI3aHHBIE C IMJIMHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[lepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u
cdepsbl I0CKOCThIO. By u
n300paxkeHue mapa

https://m.edsoo.ru/JFEBNB5ZS0

61

[epeceuenue chepsl U 1apa ¢
wiockocThio. Kacanwue mapa u
cdepbl TIOCKOCThI0. By u
n3o0pakeHue mapa

https://m.edsoo.ru/M6WK9K950

62

YpaBuenue chepsl. [Tnomanms
cdepsl U e€ yactei

https://m.edsoo.ru/U8G24B0O8H

63

Cummerpus cdepsl 1 mapa

https://m.edso0.ru/6E6GX0YJS



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U
BBIYHCJIICHUE, CBA3aHHBIC CO
cdepoit u mapom,
IMOCTPOEHUEM UX CEUCHUI
TUTOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U
BBIYHCJIICHUE, CBA3aHHBIC CO
cdepoii u mapowm,
MMOCTPOEHUEM UX CEUCHU U
TUTOCKOCTBIO

https://m.edso0.ru/MXRDTK72T

66

[Ipuxknagnsie 3a1ayu,
CBsI3aHHBIE CO chepoit u
apom

https://m.edsoo.ru/XW5LI7A9]

67

[ToBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BEIYHCIIEHUS B
OKPYXHOCTH, CTaHJapTHBIC
noxoous

https://m.edsoo.ru/EJ2QDAVE]

68

Paznuunsbie KOM6I/IHaI_[I/II/I TCII
Bpall€HUA U MHOI'OI'pPaHHUKOB

https://m.edsoo.ru/LE7933LXX

69

3agaun o teMme "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/PHHLCG54E

70

3azauu 1o Teme "Tena u
MOBEPXHOCTH BpauieHus"

https://m.edsoo.ru/22WPBLTP9

71

KonrtponbHas padora "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edso0.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63

72

O0béM nunmuHapa. Teopema 00
00BEME IIPSMOTO IMIIMHIPA

https://m.edsoo.ru/1ZN2S6ZMO

73

Berancnenue o0bEMOB TeI ¢
TIOMOIIBIO OITPEAETIEHHOTO
unrterpaia. O6bpéM KoHyca

https://m.edsoo.ru/ACTOMFMVFE

74

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYyCa

https://m.edsoo0.ru/ZYTK7P8B1

75

CrepeomeTpHuuecKue 3aa4u,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB IMIIMH/IPA, KOHYCa

https://m.edsoo.ru/709VJYPSC

76

[IpuknagHeie 3aqa4n 1Mo TeEMe
"OOBEMBI U TUTOITAIN
MOBEPXHOCTEN TEen"

https://m.edso0.ru/QXEA9GPVB

77

O06bEM 1I1apa 1 apoBOro
cekropa. Teopema 06 00bEMe
mapa. [Tnomans chepsr.
CrepeoMeTpHUeCcKHe 3a/1auH,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB 111apa, IIapOBOTO
CErMEHTA U IapOBOr0 CEKTOpa

https://m.edsoo.ru/VV6ONBVZX

78

[IpuknagHbie 330291 110 TEME
"O0BEMBI TeN", CBA3AaHHBIC C
00BEMOM I1apa U TUIOMIAIBIO
cdepbl. COOTHOLIEHUS MEKTY
TUIOMIAISIMH TTOBEPXHOCTEN U
00BEMaMH MOJTOOHBIX TEI

https://m.edsoo.ru/EZH9GRUEJ]

79

[Tono6OHbIe TEeNa B
npoctpancTee. 3MeHeHue
00BEMa mpu mo100uu.

https://m.edsoo.ru/H24188MKQ
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CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB TeN | IUIOMIAACH
IIOBEPXHOCTEH

80

KonrponsHas padora
"[Tmomaay MOBEpXHOCTH U
00BEMBI KpYTIIBIX TET"

https://m.edsoo0.ru/73UODGNYR

81

JIBM>KEHUs MPOCTPaHCTBA.
Otobpaxenus. [IBuxeHus u
paBeHcTBO Quryp. Obuue
CBOICTBA JIBIXKEHUI

https://m.edsoo.ru/RXJ4YW6ENA

82

Buner nBmkeHU:
MapajieabHbIN EPEHOC,
LIEHTpAJIbHAsl CHMMETPUS,
3epKajJbHasi CHMMETPUS,
MMOBOPOT BOKPYT MPSMOIA

https://m.edsoo.ru/ZSUA77NTX

83

[IpeobpazoBanus mopoowus.
[Ipsimast u cepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

FCOMeTpI/ILIeCKI/Ie 3aJa44 Ha
IIPUMCHCHUC IBUKCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponbnas pabota
"Bektopsl B mpocTpancTse"

https://m.edsoo.ru/4F52B11KK

86

O6o06mmaromree nopropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3al1s 3HAaHUM:
"[lapannenbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBE"

https://m.edsoo.ru/IHVB2NZH9
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Ob6o06maromree nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucCTeMaTu3alus 3HAaHUN:
"BexTopsl B npocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o6matomee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTU3alus 3HAHUN:
"BekTops! B mpocTpancTse"

https://m.edsoo.ru/3NIJOLN63

89

O6o6matomee nosropenue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
cCHUCTEMAaTU3aIs 3SHaAHUHN
"O0BeM MHOTOTrpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHU:
"O6beM MHOTOrpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6maromiee moropenue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
CHCTEeMAaTU3alMs 3HAHUH:
"[1nomany moBepXHOCTH U
00BEMBI KpYyTJbIX TEN"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o0mmaromree nosropenue 11
MOHATUI U METOJIOB Kypca
reomeTtpun 10—11 xmnaccos,

https://m.edsoo.ru/JG1DJ50NK



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

CHCTEMAaTH3aIM 3HAHWM
"[Mnomany MoBEpXHOCTH U
00BEMBI KPYyTIBIX TEN"
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HroroBas KoHTpoJbHAS padoTa

https://m.edso0.ru/GXZMP89GD

94

Hrorosas KoHTpoJbHAS padoTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpeHnue, o6oOIIEHNE U
CHUCTEeMaTH3alns 3HAHUI

https://m.edsoo.ru/U126CB4XL
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Hcropus pazsutus
CTEpPEOMETPHUM KaK HAYKH U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

https://m.edsoo.ru/I[ESBALO6B5

97

Uctopus pazputus
CTEpPEOMETPHUM KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

https://m.edsoo.ru/8ZKNMYF03

98

Ucropus pa3zButus
CTepEeOMETPUU KaK HayKu U e
POJIb B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso00.ru/41X3XKQOG
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Hctopus pa3Butus
CTEpPEOMETPUU KaK HAyKHu U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/4PGHOJY AH
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Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/GEJCO734F
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Hcropus pazsutus
CTEpPEOMETPHUM KaK HAYKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsutus
CTEPEOMETPUH KAK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/X89TQ8776
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH H CIEICTBHS W3 HUX IMPH PEIICHUH
' TeOMETPUYECKHX 33129
73 OnepupoBaTh MOHATUSAMHU: TAPAIUIETBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSMBIX U TJIOCKOCTEH
74 KnaccupunupoBars B3auMHOE PacloOIOXKEHUE MPSIMBIX U IIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATHSIMHU: ABYTPAHHBIA YTOJI, TPAaHHU BYTPAHHOTO yIJa,
7.5 pedpo ABYTpaHHOTIO yTJa, IMHEHHBIA yroj ABYTPaHHOTO yrija, rpalycHas
Mepa ABYI'PaHHOI'O yria
76 OnepupoBaTh MOHATUSAMU: MHOTOI'PAaHHMK, BBIMYKJIBIH W HEBBITYKJIBIH
' MHOTOI'PaHHUK, 3JIEMEHTBl MHOTOT'paHHUKA, IPaBUJIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTe OCHOBHBIE BUABI MHOI'OIPDAaHHMKOB (IUpamHia, MpU3Ma,
' MPSIMOYTOJIBHBIN MMapajuieNenures, Kyo)
KnaccupunupoBarb ~ MHOIOIpaHHMKHM, BbIOMpass ~ OCHOBaHUS  JUId
78 kinaccuukanuy  (BBIIYKJIBIE M HEBBIIYKIblE  MHOIOTPAHHHKH,
' IIPaBUJIbHBIE MHOTOTPAaHHUKH, TPsAMbIE UM  HAKIOHHBIE IIPU3MBI,
TapauIeIeITUIIC b )
79 OnepupoBaTtb HNOHATUSMMU: CeKyIas IUIOCKOCTb, ceueHue
' MHOT'OI'PaHHUKOB
710 OOBACHATh  NPUHIMIIBI  HOCTPOEHHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIOJIb3YsI METOJ] CIIEJIOB
Ctpouth cedeHHs MHOIOIPDAaHHMKOB METOAOM CII€AOB, BBIIOJIHATD
7.11 (BBIHOCHBI€) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXJAEHUE FEOMETPUUECKUX BEIMYMH 1O 0Opa3nam
WIM aJropuTMaM, MPUMEHSS W3BECTHHIC AHAJIUTUYECKUE METOAbl MpHU
7.12 pellIeHNH CTaHJApTHBIX MaTeMaTHYeCKHMX 3a/7ad Ha BbIUYMCIICHUE
paccTOSIHUNA MEXAy JBYMs TOUYKaMHU, OT TOYKH JI0 HPSAMOM, OT TOUYKHUIO
IUIOCKOCTH, MEX/1y CKPEIIUBAIOLUIUMHUCS TPSIMBIMU
713 Pemate 3a1aun Ha HaXOXJAEHUE FEOMETPUUECKUX BEJIMYMH MO 0Opa3nam

WK aJIropurtMam, MNPpUMCHAS U3BCCTHBLIC AHAJIUTHYCCKUC MCETOAbI IIPpU




peLIeHNN CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYMCIICHUE YIJIOB
MEXKy CKPELIMBAIOIIMMUCS IPSAMBIMU, MEXIAY NPSAMOU U IUIOCKOCTHIO,
MEKy IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI M IDIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUuMEHEHUEM (OPMYJI, BBIYHCIISATH COOTHOIICHHS

714 MEXTY TUTOIIASIMH MOBEPXHOCTEH, o0bEMamMu IO0JJOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHUSAMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U
' TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI
W3BnekaTh, MpeoOpa3oBBIBATh W HHTEPIPETUPOBATH WHEOOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, NPEICTABICHHYIO Ha
gepTekax U PUCYHKax
[IpumeHsTh reoMeTpudeckue (GakThl IS PEIICHUS CTEPEOMETPUUYSCKUX
7.17 3a7a4, MPEANOJIaraloliuX HECKOJbKO IIaroB PEUICHHS, €CIU YCIOBHS
MIPUMEHCHHS 3a/IaHbI B sSIBHOU (hopMe
718 [IpuMeHATs mpocTENIIMEe NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAITMOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUECKHIX 3a7a4
719 [TpuBOIUTE TIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIE H
' KU3HU, PACIIO3HABATH MPOSIBICHIE 3aKOHOB T€OMETPHH B HCKYCCTBE
[IpuMeHsaTh MOTyUYeHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh PeaibHbIE
CUTYallUu U IPUMEHATh U3yUYEHHbIE TIOHATHUS B IIPOLIECCE MOMCKA PEIIeHUs
MaTeMaTH4ecKu  CcQOpPMYJIUPOBAHHOW  MpoOOJEeMbl,  MOJEIHUPOBATH
7.20 peanbHBIC CHUTyallMd Ha S3BIKE T€OMETPHH, HCCIEIOBATh IMOCTPOCHHBIC
MO/IETIH C UCIOJIb30BaHUEM F€OMETPUUECKUX MOHATHI U TeopeM, armnapara
anreOphl, pelmaTh MPAKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXIACHHUEM
F€OMETPUYECKUX BETHYNH
11 KJIACC
Kon .
IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJLHOM MPOrPaMMBbI CpeHEro 001ero o0pa3oBanusi
pe3yJibTara
6 I'eomerpus
OnepupoBaTh MOHSATUSMU: IIIMHIPUYECKAsE MOBEPXHOCTh, 00pa3yroIine
6.1 WIMHIPUYECKON TMOBEPXHOCTH, LHWIWHAP, KOHHUYECKas MOBEPXHOCTH,
' oOpasylomue  KOHMYECKOHM  TOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHS TeJ BPALICHHS
6.4 KnaccuduimpoBaTs B3auMHOE pacroyioskeHre chepbl U MI0CKOCTH




6.5

OnepupoBaTh MOHATUSAMH: LIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CETMEHTA, IapOBON CJIOH, OCHOBAHUE LIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIATU TIOBEPXHOCTEH TElI BpAIICHHS,
FEOMETPUUECKHUX TEJI C PUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy Hu
OTIMCaHHBIN OKOJIO cepsl, chepa, BIMCaHHAsE B MHOTOTPAHHHUK WJIH TEJIO
BpalICHUs

6.8

Brruncaste COOTHOIIEHUS MEXTY TIIOMIAIIMU TTOBEPXHOCTEH M 00bEMaMM
MOIOOHBIX TEN

6.9

N300paxaTts u3ydaemble QUIypbl OT PyKH U C IPUMEHEHHEM IPOCTBIX
4epTEKHBIX HMHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BHA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpaIlleHUS

6.11

W3Bnekarb, WHTEpHpETHpPOBAaTH M MPeoOpa3oBbIBaTH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaX

6.12

[IpumensTs reomerpudeckre (QaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IMPEANONIaralolIMX HECKOJBKO IAaroB PEIIECHUs, €CIU YCIOBHS
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONTHATE JTEWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKHMH CBOWCTBAMH OHH
o0JagaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IapaJuICaCuIcaa npu CJI0XKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHAMU: AOCKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOpa, PAaBCHCTBO BCKTOPOB, KOOPAHMHATHEI BEKTOPA,
yroi MCKIY BCKTOpaMH, CKaJIIpHOC IIPOU3BCACHUC BCKTOPOB,
KOJIJIMHCAPHbIC 1 KOMIIIIAHAPHBIC BEKTOPBI

6.17

Haxoguts CyMMY BCKTOPOB M HPOU3ZBCACHHUC BCKTOpa Ha YHCJIO, YT'OJ
MCKAY BCKTOpAMHU, CKAIIPHOC IMPOU3BCACHUC, PACKIAABIBATL BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPABHCHUCM B HeKapTOBOﬁ CUCTCMEC KOOPpANHAT

6.19

Pemate HpOCTCfII.HPIC reOMETPHUYCCKUC 3a/IaY1 Ha IPUMCHCHUC BEKTOPHO-
KOOPpANMHATHOTO METOJa

6.20

Pemate 3amaun Ha J0Ka3aTeIbCTBO MATEMAaTHMYECKHX OTHOIIECHHH M
HaXOXKIACHUC I'COMETPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiropuTMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peUICHUN CTaHAAPTHBIX
MaT€MaTUdYCCKUX 3aJ1a4




6.21

IIpuMeHATH mHpoCTEHIIME IPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/1a4

6.22

IIpuBOaUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHW B IPUPOJE U
JKU3HH, PACIIO3HABATh POSBIICHAE 3aKOHOB T'€OMETPUH B UCKYCCTBE

6.23

[IpumeHATh MOMyYECHHBIE 3HAHUS HA TPAKTUKE: aHAJTU3UPOBATh PEajibHbIC
CUTyallU U IPUMEHSATh U3YUYEHHbIC TTOHATHS B IPOLIECCE TOMCKA PELICHUS
MaTeMaTH4eCKd  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIUPOBATH
pealbHbIE CHUTYAIlMM Ha SI3bIKE F'€OMETPUH, WCCIEA0BATH MOCTPOCHHBIE
MOJIENH C UCITOJIb30BAHUEM T€OMETPUUYECKHUX TOHATUI U TEOPEM, arapara
anreOpsl, peliath MPaKTUYECKUE 3aJladM, CBS3aHHBIE C HAXOXJEHUEM
r€OMETPUYECKUX BEJIUYHH




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

7.1

OcHOBHbBIE TIOHSTHUSI CTEpeoMeTpuu. Touka, mpsiMas, TIOCKOCTh, MPOCTPAHCTBO.
[TonsTHe 06 aKCHOMAaTHYECKOM MMOCTPOCHUH CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH
Y CJIEACTBUS U3 HUX

7.2

B3auMHOEe  pacmonokeHue IpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaroIINecs,
napajulefibHble M CKpeluBarouiuecss npsiMble. [lapamienbHocTh NpsMBIX U
IUIOCKOCTE B IPOCTpPAHCTBE: TMapauieibHble IMpsIMbIE B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MApPaAJJICIBHOCTh MPSAMON M IUJIOCKOCTH. YTJIBIC
COHAIIPaBJICHHBIMH CTOPOHAMM, YIOJd MEXKIy TMpsSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajlelbHble INIOCKOCTH, CBOMCTBA MapaslIebHbIX
mwiockocteil. [Ipocreiiiye mpocTpaHCTBEHHbIE (PUTYpPHI Ha IIOCKOCTH: TETpa’Jp,
KyO, napaenenures], IoCTPOeHUE CeUEHHH

7.3

HepHeHHI/IKy.]'ISIpHOCTB pr[MOfI U IUIOCKOCTH: TMCPICHIAUKYJIIAPHBIC TIIPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE MapaUIeIbHbIe U NEPIEHINKYISIPHBIE K MIIOCKOCTH, PU3HAK
MEePIEHANKYISIPHOCTH MPSIMOU U TIJIOCKOCTH, TEOPEMA O MPSAMON MEPHEHIUKYIIPHON
IUIOCKOCTH. YTJIbI B POCTPAHCTBE: YOI MEXKIY MPSIMOU U TIIOCKOCTBIO, IBYTPAHHbBIN
yTOJI, TUHEIHBIN yroJ IByrpaHHoro yria. [lepnenaukynsp v HakJIOHHbIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 MIOCKOCTH, MPOEKLHsl GUTyphl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTh IIIOCKOCTEH: MPU3HAK MEPICHIUKYISPHOCTH ABYX
mwiockocteil. Teopema o TpEX mepreH UKy IIpax

7.4

[lonsiTHe MHOTOrpaHHMKAa, OCHOBHBIE 3JEMEHTbl MHOTIOIPDAaHHUKA, BBIMYKIbIE U
HEBBINYKIJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHororpanHuka. [Ipusma: n-yronpHas
pu3Ma, TpaHU UM OCHOBAHUS IPU3MBI, MpsiMas M HAKJIOHHAs MPHU3MBbI, OOKOBas U
TOJIHAs TIOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, npsMOYyrodbHbIN Mapaieenumne]y
u ero coiictea. [lupamuaa: N-yronbHas nupaMua, TpaHd U OCHOBAHUE NMUPAMUJIBI,
OOKOBasi M MOJHAs MOBEPXHOCTh MHUPAMUbI, NMPABWIIbHAS U yCeuEHHAs MUpaMUia.
DOneMeHTbl Opu3Mbl W TUpaMuibl. [IpaBUiIbHBIE MHOTOTPAaHHUKHU: MOHSITHE
MPaBMWJIBHOIO MHOTOTPaHHHKA, MpaBUIbHAs NpU3Ma M TMpaBUIbHAS NHUPaMUJA,
MpaBWJIbHASI TPEYTOJbHAS TUPAMU/IA U MPABUIIBHBIN TeTpasap, KyO. [Ipeacrapnenue
0 TMPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJAEKa’dap U uxocadapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B nupamMmuiax, napajuiejienuieaax, MMpaBUJIBHBIX
MHOT'OI'paHHUKaAxX

7.6

BrlunciaeHue 31€MEHTOB MHOT'OI'PaHHUKOB: pera, AuaroHajiv, YIJIbI. IInomane
OOKOBOU MOBCPXHOCTU U IMOJIHOM MMOBCPXHOCTU HpHMOﬁ MMpU3Mbl, IUIOIIAAb




OCHOBaHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMO mpu3Mbl. [1nomans 60koBoi
MOBEPXHOCTH M TMOBEPXHOCTH TPABWIBHOM NHpPaMHUIBI, TeopeMa O IUIOMAAN
yceu€HHoi nupamupl. [lorstue 06 00béMe. O0bEM mupaMupl, IPU3MBI

1.7

[Tomo6HbIe Tena B mpoctpancTBe. COOTHOMICHUSI MEXK/TY TUIOIIAIMU TTIOBEPXHOCTEH,
00bEMaMU ITOHOOHBIX TENT

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMEHT COAePKAHUSA

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 00pa3yoliye HWIMHAPUIECKONH TOBEPXHOCTH, OCh
HI/IJ'II/IH)IPI/I‘-ICCKOﬁ IMOBCPXHOCTH. L[I/IJ'II/IHI[pI OCHOBaHHUS U OOKOBas IOBCPXHOCTD,
oOpasytoiias 1 ocCh, TIONIaAs OOKOBOW U MOJHON TOBEPXHOCTH

6.2

Konunyeckast moBepxHOCTh, 0Opa3yrolne KOHWYECKOW TIOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOM oBepXHOCTH. KOHyC: OCHOBaHUWE M BEpIINHA, 00pa3yromias
1 OCh, TUIOIIaIh OOKOBOM U MOJTHON MOBEPXHOCTH. Y CEUEHHBI KOHYC: 00pa3yrommue
n BbICOTA, OCHOBAHUSA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paanyc, IuaMeTp, TUIOMaab TOBEPXHOCTH cdephl. BzanmHoe
pacrioyio)keHue cepbl ¥ TIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, TUIOab

chepsl

6.4

N306paxenue Ten BpaleHus Ha MII0CKOCTH. Pa3BEépTka HUIMHpa U KOHYCa

6.5

KoMmOuHanmu Ten BpallieHuss ¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
okoJio cepsl, chepa, BiucaHHAs B MHOTOTPAHHUK, WJIHM TEJIO BpalllEHUs

6.6

[Tonsatue 06 oO6bEMe. OcHOBHBIE CBOHCTBa 00BEMOB Tell. Teopema 00 oOBEME
NPSMOYTOJIBHOTO Tapajuiesienunena u cieacTBuss u3 He€. OOBEM IMIMHIpA,
koHyca. O0béM 1mIapa u miomaab cepbl

6.7

[TonoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIONIAISIMU
MOBEPXHOCTEH, 00BbEMaMHU MOJOOHBIX TEI

6.8

Ceuennst nunuHApa (TapaiieNbHO M MEPHEHAUKYISIPHO OCH), CEYCHHs] KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPIIHUHY), CEUCHHUSI 11apa

6.9

BCKTOp Ha INIOCKOCTHM M B IIPOCTPAHCTBEC. CnoxeHre U BBIYHUTAHHE BCKTOPOB.
YMHOXEHUE BCKTOpa HAa YUCIIO. Paznoxxenue BCKTOpa I10 TpéM HCKOMILIaAHAPHBIM
BCKTOpaM. HpaBI/IJ'IO mapajuiCiacrnumIcaa. Pemenue 3aJa4d, CBiA3aHHBIX C
IMPUMCHCHUCM IIPpaBUJI JENCTBUI C BCKTOpaMHn

6.10

HpHMOerHLHaH CUCTCMaAa KOOpAMWHAT B IPOCTPAHCTBC. KOOp)II/IHaTLI BCEKTOpA.
HpOCTCﬁH.IPIC 3alauu B KOOpAHWHATax. Yron MCIKIAY BCKTOpaMHu. CKaJ'ISIpHOC
IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY NPAMBIMU U TTJIIOCKOCTSMMU.
KOOp,Z[I/IHaTHO'BeKTOpHHﬁ MCTOI ITPU PECIICHHUU I'COMCTPHUICCKUX 3adaY




MPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OEPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsieMOro | OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oo1ero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JTOKa3aTeNIbCTB, aJTOPHTMaMHU PEIICHUS 3ajad;
yMeHHe (OpMyJIHpOBAaTh M ONEPUPOBATH MOHATHSIMH: OINpeAeieHHE,
aKCcHoMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, IMPH3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKHU; IPUMEHATDH UX; YMEHHUE (DOPMYIUPOBAThH
oOpaTHO€ M NPOTUBOMNOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH IMPUMEPHI U
KOHTpHIPUMEPLI, HCIIOJB30BaTb MECTO/ MaTeMaTUYECKOU UHIAYKIIUU;
MIPOBOAWTE AOKA3aTCJIIBHBIC PACCYXIACHHUA TIIpU PCIOCHHUM  3ajady,
1 OIICHUBATh  JIOTMYECKYI0 MPABUIBHOCTh  PACCYXKICHHI;  yMEHHE
OICpHUPOBATH MOHATUAMH: MHOXECTBO, IMOJAMHOXKCCTBO, OIICpallUd Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
armapar Jyisi ONMCaHHsI PEabHBIX MPOIIECCOB U SBICHUH M NP PEIICHUH
3ama4, B TOM 4YHCJIE€ W3 JPYTUX YUYEOHBIX TMPEIMETOB; YyMEHHE
OTICpUPOBAThH MOHATUAMHU: Tpad, CBI3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONHUCHIBATh Tpadbl pPa3IMIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICPUPOBATL ITOHATUAMHU: HATYPAJIbHOC YHCJIO, LCJI0C€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrOHaJIbHbBIM IIoKa3arTecjieM, CTCIICHb C HCﬁCTBHTeHBHBIM
IIOKa3aTcJIEM, norapn(bM quciia, CHUHYC, KOCHHYC Hn  TaHI'CHC
IIPOU3BOJIBHOI'O 4YHUCJIA, OCTATOK 110 MOAYJIKO, pallOHAJIBHOC YHUCIIO,
HPppallMOHAJIbHOC YHucCJIo, MHOXCCTBa HAaTypaJIbHbBIX, OCIbIX,
2 pallOHaJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKHU AOCIIMMOCTH, HauMEHBIIHH O6IHI/II>'I JACIHUTCIIb U HAMMCHBIICC
061_]_[66 KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3JInIYHbIMU IMO3MIIMOHHBIMHA CHUCTCEMaMH CUHCJICHHA, YMCHHC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp606pa3OBaHI/I$I BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHHUC OIICPHUPOBATH HNOHATUAMMU: IMOCJICAOBATCIHLHOCTD,




apupMeTHIecKasi Iporpeccusi, FTeOMETpUIECKast Mporpeccus, 0eCKOHEUHO
yObIBaromiasi  reoMeTpHuecKasi  MpOrpeccus; yMEHHE  3aJaBaTh
MOCTIeIOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (HOpMYT;
YMEHHE ONEPUPOBATH NMOHSTUAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE UMCIIa, MOLYJIb U apIyMEHT KOMILJIEKCHOTO 4ucia, popma
3aMcHU KOMILJIEKCHBIX 4Hcell (reoMeTpudecKasi, TPUTOHOMETpUYECKas U
anreOpandeckasi); yMeTb MPOU3BOAUTH apuU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YHCEJN; ONEepUPOBATh MOHATHAMHU: MaTpuia 2x2 u 3x3,

OIpECACIINTECIIb MaTPHUIIbI, FGOMCTpI/I‘IeCKI/II\/'I CMBICJI OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMHU: pallOHANbHbIE, HppalMOHANIbHBIE,
MOKa3aTelbHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHHUS ¥ HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEepUpPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXJIECTBEHHOE MpeoO0pa3oBaHKE, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPAaBEHCTB, PaBHOCHIBHOCTb
yYpaBHEHUH, HEPAaBEHCTB U CHUCTEM; YMEHHE pelaTh YypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; peIIaTh
YPABHEHUsl, HEPABEHCTBA U CHUCTEMBI C MapaMeTpoOM; NPUMEHSTh
YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI NIl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTell HayKu U pealibHOM KU3HU

YMenue onepupoBaTh MOHATHAMH: (GYHKIUS, YETHOCTH (YHKIUH,
HEPUOANYHOCTD (PYHKIIMH, OTPAHMYEHHOCTh (PYHKLUHH, MOHOTOHHOCTb
(GyHKIUY, 3KCTpeMyM (QYHKIHMH, HauOoJblllee U HaUMEHbIIee 3HAUeHUS
(yHKIIMU HA TPOMEXYTKE, HENPephIBHAS (PYHKIIMS, aCUMIITOTHI Tpaduka
(byHKIMY, nepBas U BTOpas NpOU3BOAHAA (DYHKIUHU, TEOMETPUUYECKUM U
(u3nuecKkuif CMBICIT TPOU3BOJHON, MepBOOOpa3Has, OMpPEeNeTEHHBIH
UHTETpall; yMEHHE HAXOAWTh aCUMOTOTHI rpaduka (QyHKIUU; yMEHHE
BBIUUCIIATh TMPOM3BOJHBIE CYMMBI, [POU3BEIEHUS, YaCTHOTO W
KOMIO3UIIMK (PYHKIHMA, HAXOAUTh YPaBHEHHE KacaTEeNbHON K rpaduky
(GYHKIIUU; yMEHHE HAXOAWTh IMPOU3BOJHBIC ANEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIOIb30BaTh MPOM3BOAHYIO JUIS HCCIeNOoBaHUS (GYHKIIH,
HaXOAWTh HAWOONBIINE M HAaUMEHBIINE 3HAYeHUS (YHKIUH; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIIOJB30BAHHEM ariapara MaTeMaTU4ecKoro
aHalv3a; TMPUMEHSITh MTPOU3BOAHYIO I HAXOXKIEHUS HaWUIY4IIero
peuleHuss B NPUKJIAJAHBIX, B TOM YHCIE COLMAIBbHO-PKOHOMHYECKUX W

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJWUTh Ijiomaan U 00BEMBI (I)I/Il"yp C IIOMOIIbIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOICIIMPOBAHUA C

oMoIeio quddepeHInaTbHBIX YPaBHCHHMA

YMeHue omnepupoBaTth MOHATHSAMH: TpaduKk (GyHKIMH, oOOpaTHAas
GbyHKIMsA, KoMIo3uius (QyHKIWHA, JuHEHHas (YHKOWS, KBaapaTHYHAs
GbyHKIHA, parpoHanbHast byHKIMS, CTEIEeHHAas ¢byHKIHS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMM, TIOKa3aTenbHas W Jorapumuyeckas (QYHKUUH; yMEHHE
CTpOUTH TpauKH W3yUeHHBIX (YHKUIWH, BBIMOIHATH NpPeoOpa3oBaHMUS
rpaduKoB (YHKIHM, HCIIOJIB30BaTh I'padUKU JUIsl U3yUEHUs IPOLIECCOB U
3aBUCHUMOCTEH, NIPU PELICHUH 3aJad U3 IPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHON JKU3HM; BbIpaxaTh (POpMyIaMU 3aBUCUMOCTH MEX]TY
BEJIMYMHAMM; UCTIOIb30BaTh CBOMCTBA U TpaduKy PYHKIMH IS pelIeHus
yYpaBHEHUH, HEpaBEHCTB W 3aJad C IapaMeTpaMu; H300pakaThb Ha
KOOPJIMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHHU I, HEPABEHCTB

" UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX THUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 33J1a4i U3 00JIACTH yNPaBICHUS JIUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKCHUS, YpaBHEHUS, HEPaBEHCTBA U HX
CUCTEMBl IO YCIIOBHUIO 3aJaud, HCCIEAO0BaTh IMOJYYEHHOE pELIEHUE U
OLICHUBATh MPaBAONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJECIHPOBAThH
pealibHbIE CHUTYyallMM Ha $3bIKE MATEeMaTHKH; COCTABJISITH BBIPAXKEHUS,
YpaBHEHUS, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCIIEJIOBATh IOCTPOCHHBIE MOJENM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATUAMU: CpefHee apudMeTHuyecKoe, MeIMaHa,
HauOosbIlIee 1 HaUMEHbIlIee 3HAUCHUS, pa3Max, TUCTIEPCHsl, CTAaHapTHOE
OTKJIOHEHHE YUCIOBOTO Ha0Opa; yMEHHE U3BIIEKaTh, HHTEPIPETUPOBATD
uH(pOpMaIInIO, PEJCTABICHHYIO B TA0NIMIIAX, Ha qUarpaMmmax, rpagukax,
OTPa)KaroIyI0 CBOWCTBA peajbHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATD
uHbOpMaIlMI0O C TOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpauIeCcKH UCCIEI0BATh COBMECTHBIE
HAOMIOJICHWsI C TOMOIIBI0 JUarpaMM pPacCEeUBaHUS U JIMHEHHOM

perpeccuun




YMeHue onepupoBarh IOHATHSAMM: CIy4aHBIA ONBIT W CIy4yalHOE
COOBITHE, BEPOATHOCTh CIIyYallHOTO COOBITUSI; YMEHHUE BBIYHMCIATH
BEPOSATHOCTh C HCIOJb30BAHUEM TIpaUUeCKUX METOJOB; MPHUMEHSThH
(GopMyJIBl CIIOKEHHUS] U YMHOXXEHHS BEPOATHOCTEH, (OpMyIy MOITHOMN
BEpOSTHOCTH, (hopmyiy bepHyiu, komOuHaTOpHBIE (DaKTHI U (HOPMYIIBL;
OLICHUBAaTh BEPOATHOCTH PEAJIbHBIX COOBITUH; yMEHHE ONEepUpOBATh
NOHATUSAMHU: CIy4dalHas BEIWYHMHA, pACIPEICICHUE BEPOATHOCTEM,
MaTE€MaTHYECKOe OXXUAAHME, IUCIEPCUS W CTAaHAAPTHOE OTKIOHEHHUE
CIly4yalHOM BENMYMHBI, (QYHKIMM paACHpENesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTeJIbHOIO M HOPMAJIBHOIO PACIPEICIICHMUI;
YMEHHE HCIIOIb30BATh CBOWCTBA W3YYEHHBIX pPacHpereieHud Uit
pelieHns 3ajla4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJIBIINX YHCEd,
METO/Ibl BBIOOPOYHBIX HCCIIEJOBAHUM; YMEHHE MPHUBOAUTH MPUMEPHI
MPOSBJIEHUS] 3aKOHA OOJBIIMX YHCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATH MOHATHSIMU: COYETAHHE, IIEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TEPEeCTaHOBOK; OmHOM HproToHa; ymeHme
MPUMEHATh KOMOMHATOPHbIE (DAKThI U PACCYXkACHUS Ul pElIeHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M HHTEPIPETUPOBATH MOMYUYEHHBIN Pe3yIbTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jydy, BeIMYMHA yIJa, IUIOCKUI yrou,
NBYTPaHHBIA YTroJi, TPEXIPAaHHBIM Yroy, CKpelIMBaIoOLIuecs MpsSMBbIE,
NapajuieIbHOCTh U MEePHEHAUKYIISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXy MPSMBIMH, Yrojl MEXIy HpsIMOW M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSTHUE MEKITY
OPSIMBIMHU, PACCTOSTHUE MEXIY MJIOCKOCTSMU; YMEHUE UCIIONB30BATh MIPH
pellleHnu 3a7ad M3y4eHHbIe (DaKThl U TEOPEMBI IMIIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mephl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX MOHATUH H

BCJIMYHH, p€IIaTb CBA3AHHBIC C HUMH IMPAKTHYCCKUC 3ala9un
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YMeHue onepupoBaTh MOHATUSAMU: IMJIOMIAAL (GUTYpBI, 00BEM (uUrypsl,
MHOT'OI'pPaHHMK, MPaBUIIbHBI MHOTOTPAaHHUK, CEYEHHE MHOIOIpaHHHKA,
KyO, mapamienenunesn, Npu3Ma, OUpamuaa, ¢GuUrypa U IMOBEPXHOCTb
BpallleHMs], LIMHAP, KOHYC, mmap, cdepa, miomans chepsl, MiIomaib
MOBEPXHOCTU MHUPAMMJBI, NMPHU3MBI, KOHYyCa, LWIMHApa, 00bEM KyOa,

OpsAMOYTOJIBHOT'O IapaJuiejiCnvIicaa, mupamMuabl, MIPHU3MbI, LHUJIWHIpPA,




KOHYCa, I11apa, pa3sBEPTKA ITOBEPXHOCTH, CEYECHMs KOHYCa M LMJIMHJPA,
Napajule]IbHbIE OCH WIM OCHOBAaHHIO, CEYEHHUE Iapa, IUIOCKOCT,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO MIEKTPOHHBIX CPEJICTB;
YMEHHE TMPUMEHATh CBOMCTBA T€OMETPUUYECKHX (PHUTYpP, CAMOCTOSATEIBHO
(bopMyIHpOBaTh ONpEENCHHSI U3y9aeMbIX (UTYP, BBIIBUTaTh TUIOTE3bI
O CBOMCTBax M IpHU3HAKaX reOMETPUYECKUX (puryp, o0OCHOBBIBATH WU
OnpoBepraTh MUX; YMEHHE MPOBOAMTH Kiaccupukauuo ¢GUryp Imo
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JOMOJHUTEIbHbIE

MMOCTPOCHUS

11

VYMmenne OIICpHUPOBATH IMOHATUAMU: ABWXCHUEC B  IIPOCTPAHCTBCE,
MapajuIeNIbHBIN TIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOA00MS, TOM00HBIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHbIE€ U MOJ00HBIE (UTYpHI, B TOM YHCIE B MPUPO/IE,
HUCKYCCTBEC, ApPXUTCKTYpPC; HCIIOJIB30BaTh I'COMETPHUYCCKHUEC OTHOIICHUIA
MIPH PELIEHUH 3a]]a4; HAXOIUTh TeOMETPUUECKHE BETUUUHEI (JIJTMHA, YTOJI,
IJI0IA b, 00BEM) MTPU PEIICHUHN 33/1a4 U3 IPYTUX YUECOHBIX MIPEAMETOB U
W3 pealibHOM JKU3HU; YMEHHE BBIUUCISATH F€OMETPUUYECKUE BEITHYUHBI
(nmvHa, yroJ, miomanak, 00BEM, IUIOMIA[h MOBEPXHOCTH), HCIOJB3YS
M3y4eHHbIE (OPMYJIBI U METOAbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMuIbl, TPU3MBL, KOHYyCa, LHWIMHJPA, TUomaab cdepsl; 00béM KyOa,
IPSAMOYTOJbHOTO TMapajUleNienunea, MUpaMubl, MPU3MbL, IWIUHADPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOILIEHUE 00BEMOB MOI0OHBIX GUTYP
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VYmenune OIICPHUPOBATH IIOHATUAMM: IIPAMOYTOJIbHAsA CUCTEMA KOOPAUHAT,
BCKTOp, KOOPAHWHATBI TOYKH, KOOPAUHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpa II0 6a3Hcy,
CKaJILIpHOC IPOU3ZBCACHHUEC, BCKTOPHOC IIPOU3BCACHHUC, YI'OJ MCKIAY
BCKTOpaMH; YMCEHUC HUCIIOJIb30BATb BeKTopHHﬁ n KOOp)IHH&THLIfI MCTOJ
I PpEIICHUA TCOMECTPHUYCCKUX 3adad W 3aJlad JpYyrux y‘le6HLIX

MpeaAMETOB
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YMmenue BLI6I/IpaTB MOAXOAAIIMH METOH  JJiA peliCHud 3aaavu;
ITOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUYCHUU IIPUPOIHBIX H
O6H.ICCTBCHHLIX mnmponeccoB Hu HBHeHHﬁ; YMCHHUE  PACIIO3HABATb

NPpOABJICHUC 3daKOHOB MATEMATUKKU B HCKYCCTBEC, YMCHHC IIPUBOIAWUTH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHUMCKOM H  MHMPOBOHU

MAaTeMaTU4eCKOU HayK1




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Hartypanbhblie u nenbie yncia. [Ipu3Haku JeTMMOCTH HENbIX YUCelT
12 Panmonanenapie ywcna. OOBIKHOBEHHBIE M JCCSITHYHBIC ApPOOU, MPOIICHTHI,
' 0eCKOHEUYHBIE TIEPUOMYECKIE TPOOH
13 ApudmeTnueckuil KOpeHb HaTypaJIbHOM cTeneHu. JlelicTBUs ¢ apupMeTHUECKUMHU
' KOPHSIMH HATYPaJLHOU CTETICHH
14 Crenenp ¢ uenbIM mokazateneM. CTelneHb C palMOHAIBHBIM ITOKa3aTeleM.
' CaolicTBa CTEIEHU
15 CuHyc, KOCHHYC W TaHTE@HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTHIHBIC U HATYPATBHBIC JIOrapr (MBI
JlelictButenbHple 4ucia. ApudMeTHYECKHE OIepalud ¢ JICUCTBUTEIHHBIMU
1.7 yucnamu. IlpuOnmx€HHble BBIYMCICHHS, MpaBWiIa OKPYIJICHUS, NPUKHAKA H
OLICHKA pe3yJibTaTa BhIUHUCICHUI
1.8 [IpeobpazoBanue BeIpaKEHUN
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enpie 1 npoOHO-panIMOHATILHBIE YPAaBHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckre ypaBHEHHs
2.4 [TokazarenbHble U JorapupMudIecKie ypaBHEHHUS
2.5 Lenbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPaBEHCTBA
2.7 IToka3zarenbHble U JorapupMUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHEeHUH. OnpeaenuTens MaTPUIIbI
3 OyHKIMH U TpaduKu




Oyuknus, crmocoOwl 3amanus Gpynkuun. ['paduk Pyakuuu. B3ammuo obpaTHbIe

3 ¢yukuuu. Yérneie n Heuétuele Gpynkuuu. [lepuonnaeckue pyHKIuu
OO6nacte ompeneneHuss U MHOXECTBO 3HaueHWH ¢ynkumu. Hymm QyHKuu.
3.2 [IpomMexxyTKM  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' MakcuMyMbl 1 MHUHMMYMBI (GyHKIWU. HamOonbplnee W HamMeHbIIee 3HAUYCHUE
(GYHKIHU Ha TPOMEXKYTKE
33 Crenennasi (yHKIMs C HaTypaJbHBIM M LEJNbIM IOKa3aTteneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, UX CBOMCTBA U IrpaduKu
36 Touku paspbiBa. AcumnTorbl rpadukoB ¢yHkiuil. CBoiicTBa  (QyHKIMIHA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 Apudmerndeckas u reomeTpuaeckas nporpeccun. opmMyiia cIoKHBIX MTPOIICHTOB
4 Hadana MmaTemMaTn4eckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 371eMEHTApHBIX QYHKIUI
[IpuMeHeHre TPOM3BOJAHONW K HCCICAOBAHHMIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. Haxoxienrne HanOoIbIIero 1 HauMEHbIIEero 3HaueHus1 PyHKIIUU Ha
OTpe3Ke
4.3 IlepooOpa3nas. UuTterpan
5 MHoXecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpALLICHUS
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Maremaruka. ['eometpus, 10 knacc/ Mepansik A.I'., Homuposckuit J[.A.,
[Honsaxos B.M.; noxa penakuueii [logonasckoro B.E., O6mectBo ¢
OrpaHUYEHHON OTBETCTBEHHOCThIO M3narenbckuii nentp « BEHTAHA -
['PA®y»; Akinonepuoe odiectBo «M3mnarenscTBo «IIpocBemnieHne»

* Matemaruka. ['eometpus, 11 xkimacc/ Mepsmsik A.I'., Homuposckuii J[.A.,
[TomsikoB B.M.; mox penakuueit [lomonsckoro B.E., O6mecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA -

['PA®y»; AkimonepHoe obmectBo «M3marenscTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJA
Matemaruka : anre6pa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
I'eomeTpus. YrinyOonéuusiii ypoBeHs : 10 kiace : metoaudeckoe nocodue / E. B.
bytko, A. I'. Mep3msk, B. b. [Tonouckuii,M. C. fxkup. — M. : Benrana-I'pad
Marematuka : anrebpa 1 Hayalla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
'eomerpus. Yrmyonéunsiii ypoBens : 11 kmacc : metonuueckoe nocobue / E. B.

byuko, A. I'. Mepansk, B. b. Ilononckuii,M. C. Axkup. — M. : Benrana-I"pad



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET

DNEeKTPOHHBIN 00pa30BaTEIbHBIN pECypC

" lomamuue 3aganusi. Cpennee o6miee oopazoBanue. ['eomerpus", 10 -11
kiacc, AO UznarensctBo "lIpocBenienue”

DneKkTpoHHbIN 00pa3oBaTenbHbIl pecype " caam EI'D. Cpennee obiee
oOpazoBaHue. Y4eOHBIN MOIYJIb IO PEIICHUIO TPYAHBIX 33/IaHUMN 110 yUeOHOMY
npeamety "MaremaTtuka (yriryOaeHHbII
ypoBenn)". 10 - 11 kmaccrr", AO UznatensctBo "lIpocBemenne"
BupryanbHeie 1abopatopHasie paboTsl / MaTemaTuka —

https://content.edsoo.ru/lab/



https://content.edsoo.ru/lab/

OLHEHOYHBIE MATEPHAJIbI

I'eometpus. 10 knacc. CaMOCTOSITENIbHBIE U KOHTPOJbHBIE pAOOTHI

(yrnyOneHHbIH)

JIuaus YMK: I'eometpus. Mepzasak A.T'. (10-11) (YrinyOnéuublii)

Astop: Mep3nsk A.I'., [lonounckuit B.b., Pabunosuy E.M.

I'eomeTpus. 11 knacc. CaMoCTOSTENIbHBIE U KOHTPOJbHBIE pabOTHI

(yrnyOyeHHBI)

JIuaus YMK: I'eometpus. Mep3asak A.I'. (10-11) (YrnyOonéuuplii)

ABtop: Mep3nsak A.T'.; [lononckuit B.b.; Pabunosuu E.M.


https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!124660
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!85470
https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!124660
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!85475
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