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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPABICHHOCTH M TMPEAMETOB TyMAaHUTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yUaArOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIJIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIOIB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CTIOCOOHOCTEH 00YyJaroONUXCs MPU U3YICHU N
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(POpPMAaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJIS1 YCTICIITHOTO MPOPECCHOHAIEHOTO 00pa30BaHus, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHUE OCO3HAHUS B3aUMOCBS31 T€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHue TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypaXx Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pasaeity
«CrepeomeTrpus» yaeOHOT0 Kypca T€OMETPUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTH4YeCKUX TEeOpui, (popMHpOBaHWE MMOHUMAHHUS POJM AKCHOMATHKH IPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMuUpOBaHUE TPEACTABICHUS O HEOOXOAUMOCTH  JOKA3aTeIIbCTB  TIPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0yYarOIIMXCs, TIO3HABATEIFHOW aKTUBHOCTH, MCCIIECIOBATEIHCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CHUTYallUSAX W TPH U3YYCHUU JNPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

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

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA T'€OMETPUN Ha YTIIyOJIEHHOM ypoBHE 00y4eHHs B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DepepanbHoil paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
T€OMETPUUYCCKUMU MOHSATUAMH M HAaBBIKAMU IMOCJIEI0OBATEIBHO U MOCTYMATENIbHO, 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 M3y4EHUIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE IO3BOJISECT:

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

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHHUS MaTEMaTHUKH 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 Hegeno), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX MPAMBIX, NapPaICIbHOCTh MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABICHHBIMUA CTOPOHAMHM, YTOJI
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISAPHOCTD MPAMON M IUIOCKOCTH: NEPHEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO MJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JIMHEWHBIM yIOoJl ABYTPAHHOTO yria. TpEXTpaHHBII U MHOTOTPAHHBIC YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopeMa [Tudaropa. [Mupamuna: n-yronpHasi nmupamuja, NpaBuibHas U yCeUEHHAS
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYroJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJIOLIAb OCHOBaHU, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOil npu3msbl. [Inomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS NPaBWIBHBIX IIPU3M, CUMMETPHUS IPABUWIbLHOU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. Jl€MCTBUS ¢ BEKTOPAMU: CIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3ioKEHHH BEKTOpa II0  TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimieHus Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOUM TPHU3MBI, IWIMHIPA, MAPaAMUIbI U KoHyca. O0BEM IIapa M MIapoBOro
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO Cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TEJIO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIeJI0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMS, METOJ TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JBIWKECHHWM. Buasl ABUMXKEHUN: TMapaulesbHBIM TEpPEeHoC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHHM, MPOIEAYp
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh yMEHHUS MPHUMEHSATh MaTeMaTH4YeCcKue 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3UUecKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

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



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

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

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKK, TOHUMaHUE MaTeMaTHIECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM eI TEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYpOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIIECTBIISATH MPOSKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TOHSTHIA, OTHOUIEHUH MEXIy TMOHATUSAMU, (GOPMYIHPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEpAUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJABI C HWCIOJb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHHS M BHIBO/IHI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

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

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUUuECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHHS B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

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

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTA, CAaMOCTOSITEILHO BBIOMpATh (POpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
YIETOM UMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIIAJIETh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBICHHBIX TPYAHOCTCH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IIOHMMAaTh M HCIIOIBh30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIMBUIYATbHOM
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIOEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMA TPOAYKT MO KPUTEpHUsM, COHOPMYIHUPOBAHHBIM  yYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

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

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

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHMS IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOTPAHHUKOB PA3IWYHBIMH METOJAMU, BBITIOJIHATH
(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: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHUYECKUX OTHOLICHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI ITPH PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEAJbHBIE CUTYallMH, IPUMEHATH W3yYEHHBIE NOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTa aiareOpbl, pemaTrh MPaKTHYEeCKHe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

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

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJT BpaIllCHUS;

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 OIEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMHU 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, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh reOMETPUUYECKHUE 3a]1a4d Ha BBIYMCIICHUE YTIIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHMKOB U Tl BpAIICHUS MpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHsI KOHYca (MapaiyieabHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeOMETpUYecKre (HAKThI ISl PEUICHUS 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 BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHATTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IMOWCKA PELUIEHUS MaTeMaTUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauyd, CBA3AHHBICE C HAXOXKJICHUEM TI€OMETPUUYECKUX
BEJIMYMH;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIuHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsiMas ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpaHHUKH, U300paKeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus TPSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamusl, Kyda
Y TIPU3MBI, KOTOPbIE TPOXOAT Uepes3 X
pé6pa. N3o0paxenne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
pa3HBIMU IIBETaAMU

11

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOAAT Yepe3 X
pé6pa. N3o0paxenue nepeceyeHms
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamBanue mocTpOSHHBIX CEUYCHHUN
pa3HBIMU IIBETaAMHU

12

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxeHne nepeceueHus
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHUN
pa3HBIMU [IBETaMU

13

N300paskeHue ceueHni mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pEbpa. M3obpakeHne nepecedeHus




IIOJY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUN
Pa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

15

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epecedeHnii NpsIMbIX U
IJIOCKOCTER

16

Mertoa cienoB Uit OCTPOCHHS CEUSHHH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha p&bpax. Cozmanue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MOCTPOCHHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MIOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEHN U 3aIIMCh LIATOB
IOCTPOEHHUS




21

[ToBTOopenue nmnanumerpun: Teopema o
MPONOPIHOHABHBIX 0Tpe3kax. [lomodue
TPEYrOJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHO€ pacnosioxkeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaromuxcs
npsMbIx. [lapamienbHble TpsiMbIe B
IIPOCTPAHCTBE

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKallel Ha
JTAHHOU mpsiMoi. JlemMa 0 mepeceueHnn
MapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema
0 TpEX mapasuiebHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOLINXCS MPSIMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoBHBIE CBOMCTBA MapajieIbHOTO
poekTupoBaHus. M3o00paxeHnne pa3HbIxX
¢uryp B napasienbHONH IPOEKIIUU




28

[enTpanbHas mpoekuus. Yroic
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOII
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa NapaJIIEIbHOCTH NPSIMOHN U
IIJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3aa4i Ha BBIYUCIICHUEC
U JI0Ka3aTelIbCTBO, CBSI3aHHbBIE C
MapaieNbHOCTBIO MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajiyIeIbHOro APYrou npsimoit. Pacuér
OTHOLLEHUN

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBolcTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapannenLHme IIJIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[ﬁIH.[CfI 4yepe3 TOYKY, HC




MPUHAJICKALLYIO TAHHOM NJIOCKOCTU U
CIIEICTBUS U3 HEE

36

CpoiicTBa napauieabHbIX IJIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECeUeHuUs
IIpH NCPECCUCHUM [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEMN TPEThEn

37

CpoiicTBa napasuieabHbIX MIIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXAY MapalljIeIbHBIMU
IJIOCKOCTSIMU; O MepeceyeHr  NpsMoii ¢
ABYMA TapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiefienuneaa

41

Boruncnenue aauH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusznak
MEPIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

43

[lepnieHIMKyIApHOCTD NPSAMON U
mockocTy. [Ipusnak
MEPIEHIUKYIAPHOCTHU NPSMOH U
IIJIOCKOCTH




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH

44 4yepe3 TOUYKY IPOCTPAHCTBA U
MEePIICHIUKYIIIPHOM K TUIOCKOCTH

45 [TnocKoCTH U ePIIEHAUKYISIPHBIC HM
MPSIMBIC B MHOTOTPAaHHHKAX

46 [TnockoCTH U IePIIEHANKYISIPHBIC HM
MPSIMBbIC B MHOTOTPaHHHKAX
[lepneHuKyIsip ¥ HAKJIOHHASL.

47 [TocTpoenue neprneHMKyIsIpa U3 TOYKU
Ha TIPSIMYIO
[TeprieHIUKYIISAP M HAKIOHHAS.

48 [TocTpoeHue MepIeHIUKYIIIpa U3 TOYKA
Ha IPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIpax
(mpsimast u oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYIIpax
(npsimast u oOpaTHast)

51 VYTroa Mex Iy CKpeluBatoIuMUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYISIPHBIX
IIJIOCKOCTEM

53 OpTOoronanbHO€ MPOECKTUPOBAHUE
[TocTpoenue ceueHwuii Kyoa, MPU3MBI,

54 MPaBUWJIBHON MUPAMUBI C TIOMOIIBIO

OpTOFOHﬁJ’ILHOfI MMpOCKINHU




55

[TocTpoenue ceuenuii Kyoa, IpU3MBI,
MIPAaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTHU. [InockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU JI0 TNIOCKOCTH

60

CriocoObl OITyCTUTH HEPIIEHANKYISAPDI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSIHUI

62

KonTtponbHas padota "B3zanmuoe
Pacroio’KeHue MPSAMBIX U MIOCKOCTEH B
npocrpancrae"

63

HOBTOpeHI/ICZ yYroia Mexay MnpsaMbIMH Ha
IJIOCKOCTHU, TPUTOHOMETPHA B
MIPOU3BOJIBHOM TPECYI'OJIBHUKE, TECOPpEMaA
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTpuueckre METOIbI BBIYNACICHUS
yrila MeX1y NPsIMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

67

[TepieHAMKYNASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEMN; TEOpEMa O TIPSIMOM
IepeCeYeHMs ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
MU3MEpPEHUs, CBOUCTBA IIPSIMOYTOJIBHOTO
napajuieJIenune1a

70

Teopema o AuaroHaIM MPSMOYTOJIBLHOTO
TapajuieJienuIe/ia u CIeICTBHE U3 Hee

71

CrepeoMeTpHuueckue 1 MPUKIIATHbIC
3a/lauM, CBSI3aHHBIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPAMBIX U INIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIINUECCA
IIPpsAMBIC, ITapaJJICIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

Hapa ImapaJyiCJIbHbIX IUIOCKOCTEH Ha
CKPCHIMBAIOIHUXCA TPAMBIX, PAaCCTOAHUC
MCKAY CKPCUINBAOIIUMUCS IPAMBIMU B
MPOCTBIX CUTYalIUAX




74

PaccrosiHuie OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

75

Brruncnenue paccTosHuM MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

76

TpéXrpanHblid yroji, HEpaBeHCTBA JJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

77

DneMeHTHI C(hepUIeCKOi TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Y1l u
paccrosiHus"

79

CucreMaTusaius 3HaHUU
"MHOTOrpaHHUK U €ro JIEMEHTHI"

80

[Tupamuna. Buasl nupamup. [IpaBunbHas
nupamMua

81

[Ipusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Napajuiesenune, Kyo

83

Brimykibie MHOTOTpaHHuKkd. Teopema
Ditnepa

84

Beinykieie MHOrOrpaHHuku. Teopema
Oiinepa. ITpaBuibHbIE 1
IIOJIYIIPaBUIIbHBIE MHOTOIPAHHUKHU

85

KonTtposneHas padota "MHOrorpanHiKN"




86 [TonsiTHE BEKTOpA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 PazHocTh BEKTOPOB 1
89 [TpaBwiio napasurenenumena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
Paznoxxenne Bekropa 1mo 0azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHO€ MTPOU3BEICHUE 1
93 Berarcnenue yriia Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHre U cucTeEMaTU3alis 3HAHUN 1
99 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hrtoropas koHTpoOJIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue tems! "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTH U B 1
npocrpaHcTae”
9 [ToBTOopenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeitHbIe HepaBEHCTBA, JIMHEMHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKH 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosTHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KontponbHas pabota "Ananutuyeckas
reoMerpus"

16 CedeHHsI MHOTOT'PAHHUKOB:
CTaHJIaPTHBIE MHOTOTPAHHUKH

17 CeyeHHSI MHOTOTPAHHHUKOB: METO/T
CIIEJIOB
CeyeHHsI MHOTOT'PAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTEPECCUCHUS
NPSAMBIX U IIOCKOCTEHN

19 [TapannenpHble NPsSIMbIE U TIIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenbHble psSIMbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS
MPSIMBIMU
[lepnieniuKynsapHbIE MIPSMBIC U

29 IJIOCKOCTHU: CTaHJAPTHBIE Maphl

NEPpICHAUKYIIAPHBIX ILIOCKOCTEH B
psAMBIX, CHMMETPHUH MHOT'OI'PaHHUKOB




23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIpax

24

[IepnenuKyisipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100Mst

27

[ToBTOpEHME: IomaIn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IIAIeH, COOOpaKEHHMS IO 100Us

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaKECHHUSI 1101001

29

[lnomany ceyeHuit MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOJIBHOTO
napasiesienumnesa

32

3amaun 06 yaBoeHUU Ky0a, o
KBajIpaType Ky0a; 0 TPUCEKIUH yria




33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSMOYTOJIBHOTO
napajuiesenunesa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPAMOM
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uuaterpaiga. Oopém
HAaKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOMIBIO
onpenenéHHoro uaterpaiga. Oopém
TUPaMUIBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHoleHrue 00BEMOB TUPAMHU]T C
00LIUM YTrIIOM

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
00IIUM YTIIOM

42

CrepeoMeTrpuueckue 3a1au, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomMeTpuiecKkue 3a/1a4u, CBI3aHHBIC
¢ o0BEMamMH MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM MUPaMUIbI

16 [Tpumenenne 00bEMOB. Beruncienne
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas MOBEPXHOCTbD,

48 00pa3yroIne MUIHHIPHISCKON
MTOBEPXHOCTH

49 Hunmuaap. [psmoi KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LMIMHIIPA

50 Konunueckas noBepxHOCTh, 00pasyroIiue
KOHUYECKOU nmoBepxHOCTH. KoHyc

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuiebHOM MIIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTrprueckue 3a/1a4M Ha

55 JIOKa3aTeNIbCTBO U BBIYMCIICHUE,

MIOCTPOEHUEM CEYEHMH LUIMHPA,
KOHYyca




56

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxeHune mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO CEepoi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO ChEpOi U Mapom,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJIapTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpaIlCHUS
Y MHOTOTPaHHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparnieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 Kontponsnas padota "Tena u
ITOBEPXHOCTH BpamieHus"

7 O6bém muuHApa. Teopema 06 00bEMe
MPSIMOTO IIAJTUHJIPA
Brruncienue 0065EMOB TEN ¢ HIOMOIIBIO

73 onpenenéHHoro uuaTerpaiga. Oopém
KOHYCa

74 ITmomamy OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTprYECKUE 3a/1a4M, CBI3aHHBIC

75 C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHyca

76 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Y TUIONIAM TTOBEpXHOCTEH Ten"
O0BEM 11apa U MapoBOTrO CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, MapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagaeie 3agaun o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaabio cepol. COOTHOIICHHS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00bEMaMu IOJIOOHBIX TEI

79

[Tono0OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUecKHe 3a/Iaud, CBSI3aHHbBIC
C BBEIUHCIEHUEM 00BEMOB TEN U
IUTONIAJIEH TOBEPXHOCTEMN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JIBM>KeHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢duryp. O6mre cBoMCTBA ABMKEHUN

82

Bupl 1BukeHMil: mapauienbHbIi
MePEHOC, IICHTPAIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPAMOi

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
NMPUMCHCHUC ABUKCHUS

85

KonTtponsHas padota "Bekrops! B
npocTpaHcTae”




86

Ob6o6maromee moroperue 11 nmousTuit
U MeTOoJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

Oo6o6maromee moroperne 11 moHsTuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops!l B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTU3alUs 3HAHUH:
"O0BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUIL:
"O0BbeM MHOTOTpaHHUKA"

91

Oo6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[mommaau MOBEpXHOCTH U 0OBEMBI
KpYIJIbIX TeN"

92

Ob6o6maromiee noproperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaay moBEpXHOCTH U 0OOBEMBI
KpyIJbIX Ten"

93

Wrorosas koHTposbHas paboTa

94

Hrorosast KOHTpoOJbHAS padoTa

95

[ToBTOpEHue, 0600MICHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ posib B Pa3BUTUU
COBPEMEHHBIX NMHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hctopus pazBuTHsi CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH H CIEICTBHS U3 HUX IMPH PEIICHUH
' reOMETPUYECKHUX 33129
73 OnepupoBaTh MOHATUSMH: IAPAJUICTBHOCTh W TEPIEHIUKYISIPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupummpoBaTh B3aMMHOE PACHOJIOKEHHUE MPSIMBIX U IJIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATASIMU: ABYTPAHHBIN YTOJI, TPaHH JIBYIPaHHOTO YIJa,
7.5 pedpo ABYrpaHHOTO yIiia, JIMHEHHBIA Yroi ABYIPAHHOTO yIJia, rpajycHas
Mepa ABYI'PaHHOIO yria
76 OnepupoBaTh MOHATHSAMU: MHOTOI'PDAaHHHK, BBITYKIBIH W HEBBITYKJIBIH
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPaBUJIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTte OCHOBHBIE BH/bI MHOTOTPaHHUKOB (MHMpaMuja, MpHU3Ma,
' MPSIMOYTOJIFHBIN MMapajuiesienurIie1, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BbIOMpass  OCHOBAaHUS  JUId
78 kinaccuukanuy  (BBIIYKJIbIE M HEBBIIYKJIblE  MHOTOTPAHHUKH,
' IIPaBUJIbHBIE MHOTOTPAHHUKH, TPsAMbIE U  HAKIOHHBIE IIPU3MBI,
TapajuIeIeTUIIC b )
79 OnepupoBaTtb HOHATUSMMU: ceKyIas IUIOCKOCTb, ceueHue
' MHOTOI'PaHHUKOB
710 OOBSACHATh  NPUHLMIIBI  HOCTPOEHHUS  CEYEHUH  MHOTOI'PAHHHUKOB,
' UCHOJb3Yysl METOJ CIE/I0B
CtpouTh ce4yeHHs MHOTOIPDAaHHMKOB METOJOM CII€[OB, BBIIOJHSATD
7.11 (BBIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXJAEHUE FEOMETPUUYECKUX BEIMUYMH 1O 0Opa3nam
WIM aJroOpuTMaM, MPUMEHSAS H3BECTHHIC AHAJUTUYECKUE METOJbl IPH
7.12 pellIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3a/Jad Ha BBIYUCICHUE
paccTOsIHUIM MeXay ABYMsI TOYKAaMH, OT TOYKH JI0 HPSMOM, OT TOUKHIO
TUIOCKOCTH, MEX/1Y CKPEIINBAIOLIIMMHCS TPSIMBIMU
713 Pemate 3aaun Ha HaXOXJAEHUE FEOMETPUUECKUX BEJIMYMH 1O 0Opa3nam

W aJroputMam, MNPUMCHAS U3BCCTHBLIC aAHAJIUTHUYCCKUC MCETOJbI IIpU




pEUIEHUN CTAHJAPTHBIX MATEMaTUYECKUX 3a/ad HAa BBIYUCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIUMHUC IPAMBIMH, MEXAY HPSIMOU M IIJIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnate 00bEMBI M IDIOMAQAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHUEM (HOPMYJI, BEIYHCIISATH COOTHOIICHUS

714 MEXKIy  IUIOMAAsIMHU MOBEPXHOCTEH, o0BEMaMu TOTIOOHBIX
MHOTOT'PaHHHKOB
715 OmnepupoBaTh MOHITUSMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBAaTh W HHTEPIPETUPOBATh WHEOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
gepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (axKThl IS PEHICHUS CTEPEOMETPUICCKUX
7.17 3a/1a4, IPEANoararliuX HECKOJIbKO WIaroB pPEIICHMs, €CIN YCIOBUS
MIpUMEHEHWMs 3a]IaHbI B SIBHOK Gopme
718 [IpuMenATs mpocTENIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUECKUX 3a1a4
719 [TpuBoAMTH TPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUpPOJE H
' KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh PEabHbIC
CUTYallMU U IPUMEHATH U3yYeHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu  CQOpPMYIMpPOBAHHOM  MpoOJEeMbI,  MOJEIUPOBATH
7.20 peanbHBIC CHUTYaIlMd Ha S3BIKE TEOMETPHH, HCCIENIO0BATh MOCTPOCHHBIC
MOJIEJU C UCMOJIb30BAHNEM M€OMETPUUECKUX IOHITUI U TEOpeM, arrapaTa
anreOphl, pelmaTh MPAKTUYECKHE 3aJauyd, CBS3aHHbBIE C HAXOXXJICHHEM
F€OMETPUYECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpus
OmnepupoBaTh MOHATUAMH: IUIMHIpPUYECKas TIOBEPXHOCTb, 00Opa3yromue
6.1 WINHAPUYECKON TMOBEPXHOCTH, UMIMHApP, KOHUYECKas IMOBEPXHOCTb,
' oOpaszylomye  KOHMYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTYYEHHUs Tl BPALICHUS
6.4 Knaccuduimposars B3auMHOE pacroioskeHue chepbl U MI0CKOCTH




6.5

OmnepupoBaTh MOHATUSAMH: HIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA, IApOBON CJIOH, OCHOBAHUE IIAPOBOTIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Boeruncnate 00BEMBI W IUIOMIAMM TOBEPXHOCTEH TENm BpalleHus,
FEOMETPUUECKHUX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy u
OTIMCaHHBIN O0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPaHHHUK WIJIH TEJIO
BpalICHUs

6.8

Brruucaste COOTHOILIEHUS MEX 1Y TIIOMIAIIMU TIOBEPXHOCTEH U 00bEMaMu
OJOOHBIX TEN

6.9

N300paxkaTe u3ydaemble GUTYpHl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHME YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJ CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpETHPOBaTh MU MPeoOpa3oBbIBaTH MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpeACTaBIEHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IMPEAINOJIAraloliMX HECKOJBKO INAaroB PEIIEHUs, €CIU YCIOBHS
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE TEWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOazmaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICIIuIICaa IMpu CJI0KECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: JCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOP, MOAYJIb BCEKTOpa, PAaBCHCTBO BCKTOPOB, KOOPAWMHATBI BEKTOPA,
yroJi MCXKIAY  BCKTOpaMHu, CKaJILIpHOC IMPOU3BCIACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOpPA Ha YHUCIO, YIroJl
MCKAY BCKTOpAMHU, CKAJIIPHOC IMMPOU3BCIACHUC, PACKIAAbIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCTCfII.HPIC reOMETPUUCCKUC 3aJa9 Ha MPUMCEHCHUE BEKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3amaun Ha J0KAa3aTeIbCTBO MATEMAaTHYECKHX OTHOIIECHHH M
HaXO0XKIACHUEC I'COMECTPUYCCKUX BCIUYHH I10 06pa3uaM HJIn aJiIroOpuT™Mam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peHICHUN CTaHAAPTHBIX
MaT€MaTUdYCCKUX 3a1a4




6.21

IIpuMeHATH mHpoCTEHIIME IPOrpaAMMHBIE CPEACTBA M AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NOTyYEHHBIE 3HAHUS HA TPAKTHKE: aHATU3UPOBATh PEajbHbIC
CUTYallUH U IPUMEHSTh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKu  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIHUPOBATH
pealbHbIE CUTYallUH Ha SI3bIKE F'€OMETPUH, WCCIEA0BATH MOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BAaHUEM T€OMETPUUYECKUX OHATHI U TEOPEM, almapara
anreOppl, peliaTh MPaKTUYECKUE 3aJlayH, CBSI3aHHBIE C HAXO0XKJICHHUEM
r€OMETPUYECKUX BETUYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoOBHbIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsaTue 06 akCHOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH
U CIIEJICTBUS U3 HUX

7.2

B3auMHOE  pacmnonokeHue IpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaIOIIHNecs,
napajulefibHble M CKpeluBarouiuecs mnpsimble. [lapamiensHocTh MNpsMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: TMapalielbHble MpsIMbIE B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MNPSIMBIX, MApPAJJICIBHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMHM, YrOJ MEXKIy MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: NapajljielbHble INIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
miockoctedt. [Ipocreiiiye mpocTpaHCTBEHHbIE (DUTYpBI Ha IIOCKOCTH: TETpa’Jp,
KyO, napajjienenure], IoCTpOeHUEe CeUeHHM

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TIIUIOCKOCTH: TCPICHIAUKYIIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE MapalIeNIbHbIE U MEPICHIUKYISPHbIE K IIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPAMOM M TIJIOCKOCTH, TEOpEMa O MPSAMON MEePIEeHANKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXAY MPSAMOM U TJIOCKOCTHIO, IByrpaHHbIN
yroJI, TUHEIHBIN yroJl IByrpaHHoro yria. [lepnenaukynsp 1 HakJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIIIOCKOCTH, MPOeKLUs GUTryphl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTD MI0CKOCTEN: MPU3HAK NEPIICHIUKYASIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmepreHuKyIsIpax

7.4

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOTPAHHUKA, BBIMYKIIBIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
IpU3Ma, I'paHU U OCHOBAHMsI NPHU3MBbI, NpsMas M HAKIOHHAs IPU3MBbI, OOKOBas U
II0JIHAsl IOBEPXHOCTh Mpu3Msl. [lapamnenenunes, npsiMOYyroabHbIN Napasienenunesy
u ero cBoiictea. [lupamuaa: N-yronbpHas nupamuja, FpaHd U OCHOBAHHUE MUPaMM/IBb,
O0KOBasi M IOJIHAS MMOBEPXHOCTh MHMPAMM[bI, NPaBUIIbHAS U yceUEHHAs MUpaMUJA.
OneMeHThl NOpU3Mbl W nOHUpaMuibl. lIpaBuiibHBIE MHOTOIpaHHUKH: IOHATHE
IPaBUJIBHOIO MHOTOIpaHHMKA, NpaBUJIbHAs NpU3Ma M IpaBWIIbHAS MHUPaMUAA,
NpaBUJIbHAS TPEYTOJIbHASA MUpaMKJa U IPABUIIBHBIN TeTpasp, kyo. [IpencraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOJEKa’ap MU ukocadapyrue CeueHus
MIPU3MBI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHU B nupamMmujax, napajejicnmIeaax, IpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

BrlunciaeHue 31€MEHTOB MHOTOI'PAaHHUKOB: pera, AuaroHajaiu, YrJIbl. IInomane
OOKOBOM MOBCPXHOCTU U MOJIHOH MOBCPXHOCTU HpHMOﬁ MpU3Mbl, IUIOIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOH mpu3Msbl. [lnomans 60koBOMA
IIOBEPXHOCTH M IIOBEPXHOCTH IPABUIBHOM IUPaMubl, TeOpeMa O ILIOLAIu
yceu€HHo# nupamupl. [Torstue 06 00béMe. O0BEM nmUpaMubl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMH TOBEPXHOCTEH,
00BpEMaMHU 110 OOHBIX TEJT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolire MMIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxHOCTH. [lvymHap: oCHOBaHUS W OOKOBasi MMOBEPXHOCTb,
o0Opa3syromas 1 0Ch, TJIONIAAh OOKOBOW U MOJTHON MTOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroONIMe KOHHUYECKOW TIOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocCHOBaHUWE M BepIIMHA, 00pa3yromas
1 OCh, TUTOII[aIh OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromnime
" BBICOTA, OCHOBAHUSA U OoKkoBas IOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1nameTp, oAb MoBepxHocTu chepsl. Banmuoe
pacnofioxkenue chepbl M INIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N3o00paxkenue Ten BpaleHus Ha MI0CKoCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KomOunammu Ten BpaleHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHUK, OIHMCAHHBIN
oKoJio cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6bEmMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIPHOTO Mapajuiesienunena 1 cieactBus u3 He€. OO0bEM IMHApA,
koHyca. O0BéM mapa u rionanab chepsl

6.7

[TomoOnbie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXAY  IUIOMIAASIMU
MMOBEPXHOCTEH, 00bEMAMH TI0TI0OHBIX TEIT

6.8

Ceuennsi muiuHApa (TapaiebHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOASIEe Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBE. CnoskeHrue W BBIYUTAHHE BCKTOPOB.
YMHOXEHUE BCKTOpPAa HAa 4YHUCJIIO. Paznoxenue BCKTOpPa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napajjieacnuicaa. Pemienne 3aga4, CBiA3aHHBIX C
NPUMCHCHUEM IIpABUJI JEeNCTBUH C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOPpAMHAT B MPOCTPAHCTBC. KOOp,Z[I/IHaTLI BCKTOpA.
HpOCTCﬁHIHC 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY MPAMBIMU U IJIOCKOCTIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOI ITPU PECIICHUU I'COMETPHUICCKUX 3a/1a4




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

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne MerogaMu JI0OKa3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoOMa, Teopema, CJIEJCTBHE, CBOMCTBO, MPH3HAK, IOKa3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOIMOJIONKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWTE AOKa3aTCJIbHBIC PACCYXIACHUA TIIPpU PCIOCHHUM  3ajad,
1 OLICHUBATh  JIOTMYECKYID MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar Jyisi OMCaHHs PeabHBIX IPOIIECCOB U SBICHUH M NP PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh INOHATHUAMH: HATYpaJIbHOC 4YHCJIO, LEJI0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcJIEM, CTCIICHDb C I[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, palOHAJIBHOC YHUCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMTMOHHBIMHA CHUCTCEMaMH CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp606pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIecKasi Iporpeccusi, FTeOMETpUIECcKas Mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POopMyIT;
YMEHME OIEPUPOBATH NOHSTUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIC YHCIIa, MOYJIb M apTYMEHT KOMILIEKCHOTO Yucia, hopma
3aMcHU KOMILJIEKCHBIX 4Hces (FeoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YHCEIN; OTIEpUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: palliOHAIbHbIE, HppalMOHAIbHBIE,
MoKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUS ¥ HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpHUpPOBAThH
MOHATHSMH: TOXJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUEe, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHUH M HEPABEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE peuaTh YpaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBI C TIApaMETPOM; HPHUMEHSATh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

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

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GyHKIIMHM Ha TPOMEXYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUN U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIUN (PYHKIUNA, HAXOJAUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOAHYIO ISl HUCCIEeNOBaHUS (DYHKIIHIA,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOUJICHOB C HMCIIOJIB30BAHHEM ariapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHATHh TPOU3BOJHYIO IS HAXOXKICHHS HAWITYy4dlIero
peuieHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMHUYECKUX WU

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOJCIMPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMs, KOMIO3UIMS (DYHKIMH, JWHEHHAs (YHKOWS, KBaapaTHYHAas
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOHTH TpaUKH W3YyYEHHBIX (PYHKIUI, BBIMOJHATH MPEOOpPa30BaHMUS
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHUMOCTEH, TIPH PEIICHUN 3a/1a4 M3 APYrUX YU4EeOHBIX MPEIMETOB M
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BATh CBOWCTBA U rpaduku pyHKIMIA 115 pelIeHn st
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIU C MCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSIMU: cpeiHee apuMeTHYecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIOBOTO Ha0Opa; yMeHUE M3BIIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO CBOMCTBA peabHbIX MPOLIECCOB U SIBJICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaONMIOJIEHUsT C TIOMOIIBIO JWarpaMM pacCeMBaHWs W JIMHEHHOUN

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
HNOHSATUSIMU: CllydallHasi BEJIWYMHA, paCIpEesieHue BEpPOSTHOCTEM,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs] U CTaHJAPTHOE OTKIOHEHHE
CIydallHOM BENMYMHBI, (QYHKIHMU paACHOpElesIeHuss U  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUN Juis
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/bl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTaHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKTBI U PACCYKICHMS IJIs pEIIEHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
JNBYTPaHHBIA Yroj, TPEXTPaHHBIN Yroj, CKPEIIMBAIOIIUECS MpsMBbIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
OPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHE UCTIONB30BaTh IPH
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL (PUTYpbl, 00BEM (uUrypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenunes], Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHPAMHJIBI, NPHU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUYECHMs KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacatomasicsi chepbl, WIMHApPA, KOHyCa, yMEHUE CTPOUTH CEUYECHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dbopMynHpoBaTh ONpeAeIeHUS N3y4aeMbIX (PUTYp, BBIIBUTaTh TUTIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuo ¢GUryp Imo
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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VYMenne OINCpHUpPOBATh TMOHATHUAMU: JIBMXKCHHUE B MMPOCTPAHCTBC,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, aApPXUTCKTYPC, HCIIOJb30BATh TI'€COMCTPUUCCKHUEC OTHOIICHU A
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, oO0BEM, IUIOMIAJb TOBEPXHOCTH), HCIOJB3YS
M3Yy4YeHHbIE (OpPMYJBl U METOMAbI, B TOM YHCIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPUPOBATh IMMOHATHUAMU: MIPAMOYI'OJIbHAsA CUCTEMAa KOOPAHWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMU; YMCHHUC UCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHUMCKOM H  MHUPOBOH

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlecTBus ¢ apupMeTHUEeCKUMU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp c¢ uenbiM mnokaszareneM. CTeneHb C palMOHAIBHBIM IOKa3aTEJeM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble YHuCia. ApuMeTHYECKHE Omneparuu ¢ JIeHCTBUTECIBHBIMHI
1.7 yucnaMu. [lpuOnmxE€HHble BBIYMCICHHS, TMpaBWIa OKPYIVICHUS, NPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [leproanueckue GyHKIuN
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3arteneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHrne HanbonbIero 1 HaMMEeHbILIEro 3HaueHHsl PYHKIUHY Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U 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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






