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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIIsIETCA OHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOLIETO
oOpa3oBaHMs, TaK KakK OOCECIEYMBACT BO3MOXHOCTh W3yYCHHSI UCIHUILIAH
€CTECTBEHHO-HAYYHOM HAIMPABICHHOCTH M IPEIMETOB T'yMaHUTApHOIO LUKIIA.
[TockonbKy JOrHYecKOe MBIIUIEHUE, ((OPMUPYEMOE NMPU U3yYEHUH 00YyYatONUMUCS
MOHATUMHBIX OCHOB T€OMETPHM, MPHU JIOKA3aTEIbCTBE TEOPEM W IOCTPOCHHU
LEMOYKHU JOTUYECKUX YTBEPKACHUUN MPU PEIIEHUH T€OMETPUUECKUX 3a]1a4, YMEHHUE
BBIJIBUTATh W OINPOBEPTaTh THUIIOTE3bl HEMOCPEICTBEHHO HCHOJIB3YIOTCS MPHU
pElIeHUN 3a]]a4 €CTECTBEHHO-HAyYHOT0 IIMKJIa, B YACTHOCTH (PU3MUYECKUX 3a/1ay.

[lenb ocBOeHUS porpaMMbl yueOHOTo Kypca «['eomeTpus» Ha yriyoJI€HHOM
YPOBHE — pa3BUTHE UHANBUIYATBHBIX CIIOCOOHOCTEN 00yJArOIINXCS MTPU U3YICHUH
reOMETPUH, KaK COCTaBIAIONIEH mpeaMeTHol obmactu «Marematuka u
uH(popMaTHKa» yepe3 0becreueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
0osee TIIyOOKUX T€OMETPUUYECKUX 3HAHUM U JEHCTBUM, CTICIIM(PUIHBIX TEOMETPUH,
¥ HEOOXOAUMBIX JJIS YCIIEUTHOTO MPOo(eCcCHOHaNBbHOTO 00pa30BaHusl, CBI3aHHOTO C
HCIMOJIb30BAaHUEM MATEMAaTHKHU.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETpPUHM Ha YriayOJI€HHOM YpOBHE,
PACHIUPSIIONTUMU U YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paclIMpeHne NPEACTABICHUS O TEOMETPUM KaK 4aCTU MUPOBOU KYJIBTYPbI U
dbopMupOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHME TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIINX MATEMaTUYECKUX MOJIEIISIX, IMO3BOJSAIOIINX OMHUCHIBATH M HU3Yy4daTh
pa3HbIE SABJICHUS OKPYXKAIOIIETO0 MUPA, 3HAHUE NTOHATUHWHOTO armapara 1o pasaeiny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dbopmMupoBaHME€  YMEHHUSI  BIIaJiecTh  OCHOBHBIMU  TIOHSTUSIMH O
MPOCTPAHCTBEHHBIX (UTypax M WX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn M yMEHHE MX MPUMEHSATb, YMEHUS JOKa3bIBaThb TEOPEMbl U HAXOJUTh
HECTaHJapTHBIC CITIOCOOKI pelleHus 3a/1ay;

dbopMHpoBaHNEe YMEHUS PaCllO3HABATh HA YEPTEKaX, MOJIEISIX U B peaTbHOM
MHpPE MHOTOTPAHHUKM M Teja BpALICHHS, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJENH;

dbopMHpoOBaHNE TMOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO TOCTPOCHUS
MaTEeMaTUYeCKUX TEOpHi, (OpMHUpPOBAHWE TMOHUMAHUS POJIM AKCUOMATHKU TIPHU
MPOBEJICHUN PACCYXKICHUM;,

dbopMupoBaHME YMEHHS BJIaJIeTh METOJAMM JI0KA3aTEJIbCTB U aJITOPUTMOB
pelIeHus, YMEHUS UX MIPUMEHATh, IPOBOAUTH IOKA3aTEIbHbBIC PACCYKICHUS B XOJI€
pELICHUsI CTEPEOMETPUYECKUX 3a1a4 U 3a7a4y C MNPAKTUYECKUM COAECPKAHUEM,
dbopMHupoBaHHE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU



000CHOBAaHMU MAaTEMAaTUYECKUX YTBEPXKJICHUN U POJIM aKCUOMATUKU B MPOBEICHUN
JEAYKTUBHBIX PACCYKJICHUMH;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIJICKTYalIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEN 00y4aromMXcsl, MO3HABATEIbHOW aKTUBHOCTHU, MCCJIEI0BATEIBCKUX
YMEHHH, KpUTUIHOCTH MBIIIJICHUS, HHTEpPECa K U3yUYEHUIO T€OMETPUH;

dbopmupoBanre (PYHKIIMOHAIBHONW T'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHUSI paclo3HaBaTh TMPOSBICHUS TE€OMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEHW B peajbHBIX >KU3HEHHBIX CUTYyalUsAX W MPU U3yUYECHUU JIPYTUX
Y4EOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEd M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJBHBIX CUTYAallMil, HCCIEAOBAHMUS IOCTPOCHHBIX MOJEIEH,
WHTEPHPETALMH MTOTYUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZEpKATEIbHBIMU JUHUSMH y4eOHOro Kypca «l'eomerpusi» B
10-11 «xmaccax sBisttoTcs: «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannuku», «Tema BpameHus», «BekTopel W  KOOpIHMHATHI B
IPOCTPAHCTBE», «J[BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHKne «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJAEpKaTEIbHBIM JIMHUSAM Y4EOHOro Kypca, a
(GbopMHpOBaHHE JIOTUYECKMX YMEHUM  paclpeiensercss He TOJbKO IO
COJIEpKaTEeNbHBIM JIMHUAM, HO U 0 rojgaM obyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOILIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHUst DenepasibHON paboueit
IPOrpaMMBbl, paclpefeNéHHbIM MO TojaM OO0ydYeHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIMIIMAIBLHBIM BOIIPOCAM 00yYarouecs
oOpamiaJiuch ~ HEOJHOKPATHO. ITO TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU M HaBBIKAMH TOCJIE0BATEIBHO U TIOCTYIIATEIBHO, C
COOJII0ICHUEM MPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHMSI BKJIIOUATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00YyUYaloIMUXCs, PACIIUpss U yrayOmss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh ycnmoBus qns  guddepeHnmuanvi  OOy4eHHs,  MOCTPOCHHS
WHIUBUyAIbHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOECHEUYHUTh YIIYOJIEHHOE
U3y4YEHUE T€OMETPUH KaK COCTaBILIIOIIEH yueOHoro npeamera «MareMaTuka»;

MOJITOTOBUTh OOYYaIOMMXCA K TMPOJODKEHUIO H3YyUYEHUsS MaTeMaTHKU C
yu€ToM BBIOOpa Oynmymied mpodeccun, oOecreduBas MPEEMCTBEHHOCTh MEXIY
o0muM u npodeccunoHaabHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHOoro kypca «['eomeTpusi» Ha yriyOJEHHOM YpOBHE
orBoauTtcs 204 uaca: B 10 kimacce — 102 yaca (3 gaca B Henenmio), B 11 kimacce — 102
yaca (3 Jaca B HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMBbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATUSI ~ cTepeoMeTpuu. Touka, TmpsMasi, IUIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCHOMAaTH4YECKOM TOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsIMBIX B IIPOCTPAHCTBE. IEPECEKAroLIUecs,
[apajuleJibHblE W CKpelIMBaromuecs IpsMble. [Ipu3Haku CxpemmBarommnxcs
npsAMbIX. [lapamienbHOCTh MPSAMBIX U INTIOCKOCTEW B MPOCTPAHCTBE: MTapaJUIeIbHBIE
IPSIMBIE B IPOCTPAHCTBE, MAPALICIBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IIPSIMOU
u 1ockocTd. [lapanienbHoe W LEHTpaIbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapalIeILHOTO MPOEKTUpoBaHUs. M300paxeHue
buryp B mapaysiesbHOW MPOEKIHMHU. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapasuiesIbHbIC
IIJIOCKOCTH, CBOICTBa MapauIEIbHBIX IUIOCKOCTEMH. [Ipocrenmne
MPOCTPAHCTBEHHbIE (QUTYPhl HA IUIOCKOCTH: TETpadap, Napajlieienune,
MMOCTPOEHHUE CEUCHUN.

[lepneHIUKYASIPHOCTD MPSIMOM U TUIOCKOCTU: NEPICHANKYIIAPHBIE MPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE W TEPIEHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYJISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOopemMa O MpsSMOU
MEPIIEHAVKYIISIPHOM IIJIOCKOCTH. OpTtoroHanbHOE ITPOEKTUPOBAHUE.
[lepnieHAUKYISP ¥ HAKIIOHHBIE. PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUS GUTYPBI HA TUIOCKOCTh. [lepneHIuKyasspHOCTh
IJIOCKOCTEW: MPU3HAK NEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeN. Teopema o Tpéx
MEPIIEHAUKYJISIpaXx.

VYribel B NPOCTPAHCTBE. Yroia MEXAY MPAMOM U IUIOCKOCTHIO, BYTPAHHBIN
yIoJI, JIMHEWHBIN yroJI ABYIPAHHOIO yriia. TpEXTpaHHbIA U MHOTOIPAHHBIEC YTIIBIL.
CBOICTBA IJTIOCKUX YTJIOB MHOTOIPaHHOrO yria. CBOMCTBA IJIOCKUX U JBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yruia. TeopemMbl KOCHHYCOB M CHHYCOB I TPEXTPAHHOTO yIJIa.

MHororpasHHuKHu

Buabl MHOrOrpaHHMkoOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: Nn-yronpHas
npu3Ma, npsiMasi U HaKJIOHHasl MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaienenurnien, pAMOYTOJIbHBIN MapAJUICICIUIE U €ro cBoiicTBa. Kparuaiiime
IIyTH Ha NOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpocTtpaHcTBeHHas
teopema [Tudaropa. [lupamuga: n-yronpHas nupaMmuia, MpaBUIbHAS U yCEUEHHAS
nupamubel. CBoiicTBa péOep W OOKOBBIX TpaHeW TMPaBWIBHOW MHUPAMU/IBL.
[IpaBunbHBIE MHOTOTPAHHUKU: MpaBUJIbHAs MpU3Ma W TpaBWIbHAS NUpPaAMUIA,



IpaBWIbHAs TPEYrOJbHAs IMPaMK/ia U MpaBUIIbHBIN TETpasp, KyO. IIpencraBnenue
O NPAaBUJIbHBIX MHOTOIPAHHUKAX . OKTa’dAp, JOAEKAdP U HKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHayd, YIJIbl.
[Tnomans OGOKOBOW MOBEPXHOCTH M TOJHOM TMOBEPXHOCTH MPSIMOWM MPHU3MBI,
IJI0IIIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPSIMOi Tpu3Mbl. [Lnomans
OOKOBOIl TOBEPXHOCTH M TIOBEPXHOCTH IMPAaBUIBHOM MNHUpaMuAbl, TEOpema O
TUIOIIAAN YCEUEHHOU TUPAMUJIBI.

CuMmmeTpusi B HPOCTPAHCTBE. JIEMEHThl CUMMETPHHM  IPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MPAaBWIBHOM MHOTIOIPAHHHMKE. CHMMETPUS
napajuleJIenunesa, CAMMETPUS IPABWIBHBIX NIPU3M, CHUMMETPHS IPABHIIBHOU
UpaMUIblL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJEBOW BEKTOpP, JIMHA HEHYJEBOT'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBIE, COHAIPABICHHBIE W IPOTUBOIIOI0KHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JI€MCTBUS C BEKTOPAMU: CIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOYKEHHE BEKTOpa Ha
guciio. CBOKCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[lonATHE KOMIUIaHApHBIE BEKTOPBI. lIpuM3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3noKEHUM BEKTOpA MO TPEM
HEKOMIUIAHApHBIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpPAHMHAT B
npoctpancTBe. KoopaumHatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMM BEKTOpA U
KOOPAMHATAMHM TOYEK. YTOJN MeEkay Bekropamu. CKalApHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[loHsATHA: UUIMHApPUYECKAas TOBEPXHOCTh, KOHHUYECKAas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpaleHus:
WIMHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTesbHas IIIOCKOCTh K cdepe. M300paxkenue ten BpallleHUsl Ha
iockocth. Pa3BépTka unnuuapa u konyca. CumMmmetpusi cepsl u mapa.

O06bEM. OcHoBHBIE CBOMcTBa 00BEMOB Tel. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO TMapajienenumnena u ciaeactsus u3 He€. OO0bEM mnpsMod U
HAKJIOHHOHM NpU3MBI, HWIMHJIpA, MUpaMuAbl U KoHyca. O0BEM I1apa U M1apoBOTO
CEerMeHTa.

KoMOuHanuu Ten BpaiieHus W MHoOrorpaHHukoB. [Ipu3ma, BmnucaHHas B
UWIMHAP, ONHucaHHas okoyio muiuHiapa. llepeceuenue cdeppl U mapa ¢
mwiockocThio. Kacanmwe mapa u cdepsl miockocTbio. [IoHATHE MHOTOrpaHHUKA,
OMHCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHON B MHOTOTPAaHHUK WM TEJO
BpaIICHUS.



[Imomaas MOBEPXHOCTH IUIIMHJPA, KOHYCa, IUIOMAas cepbl U e€ JacTen.
[Tomobue B mpocTpancTBe. OTHOIIEHHEe OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. PemieHue 3amay Ha
IJTIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOIPAaHHUKOB M TEJI BPALLICHUS: CEYEHUS IMIIMHIPA
(mapayieIbHO W MEPHCHAMKYJISIPHO OCH), CEUYCHHS KoHyca (mapayieiibHbIC
OCHOBAHUIO M IIPOXOAIINE YepPe3 BEPIINHY), CCUCHHUS II1apa, METO/IbI IIOCTPOCHHUS
CEUCHMI. METOJI CJIEA0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJI NIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepanyu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBoOMCTBa BEKTOPHOTO yMHOXXeHHUA. IIpsMoyrosibHas cucrema
KOOpJAWHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PasmoxeHue BekTopa 1o
0azucy. KoopanHaTHO-BEKTOPHBIM METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1ad.

J{BHKeHHs B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTBa. OToOpakeHus. J[BMKEHUS W PaBEHCTBO (PUTyYP.
OO6mue cBoiicTBa JBMKCHUW. Bunbl JBWKEHUN: TMapaulebHBIM IEPEHOC,
LCHTPaJIbHASI CUMMETPUS, 3€pPKAIbHAS CHUMMETPHS, IMOBOPOT BOKPYT MPAMOM.
[IpeobpazoBanus noaodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kaaHcKoe BoCIMTAHUE!

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUJaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WiI€Ha POCCUUCKOT0 00IECTBA, MPEJCTABICHUE O MATEMAaTUYECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SABJICHHUM, MPOUEIYP
rpaXaaHcKoro  obmiectBa  (BBIOOpPBI,  ONPOCHI W JPYyroe), yMCHHE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GyHKIMUSIMU ¥ Ha3HAYCHUEM,

2) NaTPHOTHYECKOE BOCIIUTAHME!

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKON MJIEHTUYHOCTH, YBaXKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTHUUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHHM B JAPYruX HayKax, TEXHOJOTuAX, cdepax
SKOHOMHUKH;

3) TyXOBHO-HPaBCTBEHHOE BOCIIUTAHNE:

OCO3HAHHUE JYXOBHBIX LIEHHOCTEH POCCUKCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, 3TUUECKOIO MOBEJACHUS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKECHUN HAYKH U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHHE YCTOWYUBOTO OYTyIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs 3CTETUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, pEIICHUH, pacCyKIeHUN, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,;

5) ¢pu3nyecKoe BOCIUTAHME:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOIo U 0€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3[0pOBbIO (30pOBO€ MHTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH U
OT/bIXa, peryssipHas ¢pu3ndeckas aKTUBHOCTD), PH3UUECKOE COBEPIICHCTBOBAHHE
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN €S TEILHOCTHIO,

6) TpyaoBO€e BOCIMTAHUE:

TOTOBHOCTh K TPYAy, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATLHOM  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3oBaHUI0O U



caM0o00pa30BaHUI0 Ha MPOTSHDKEHUMM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHIO B PEIICHUU TPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAIPABIECHHOCTH,;

7) 3K0JIOTHYECKOEe BOCITUTAHHE!

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM KyJNbTypbl, TIOHHMMaHHUE BIHSHUSA
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHONM M COLMAIIBHON
Cpelibl, 0CO3HaHUE MI00ATBHOrO XapaKTepa dKOJIOTHUECKUX MPOoOsieM, OpUEHTaIUs
Ha TpPUMEHEHHE MAaTeMaTUYeCKUX 3HaHWM I pelieHus 3agad B 00JacTu
OKpY’Karolllel Ccpefpl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HMX BO3MOXHBIX
IIOCJEACTBUAN JIJIS1 OKPYKAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU, TOHUMaHUE MaTEeMAaTHYECKOU
HAyKHU KaK cepbl YETIOBEUECKOH IeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL pa3BUTHUS UMBWIN3AIUH, OBJIAJEHUE SI3bIKOM MAaTEMAaTUKH U MAaTeMaTHYECKOU
KYJbTYpPOH KaK CPEACTBOM ITIO3HAHUS MUPA, TOTOBHOCTB OCYIIECTBIISTH IPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble jjoruveckue qeiicTBUs

BBISIBJISAIT M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKUM MAaTEMaTHUYECKHX
OOBEKTOB, TMOHATHUN, OTHOLIEHUM MEXIy MNOHATUAMH, (DOPMYIHPOBATH
OIpe/IeNICHUs TIOHATUH, YCTAaHABIMBATh CYIECTBEHHBINH MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMS 1J1s1 0000IIEHUS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (opMylIuMpoBaTb U NOPeoOpPa3OBBIBATh  CYXKIACHHS:
YTBEpIAUTENbHbIE U OTPULIATENbHbIEC, €IUHUYHBIE, YACTHBIE U O0OLIUE, YCIOBHBIE;

BBISIBJIAIT MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUNS
B (hakTax, JaHHBIX, HAONIOJACHUAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUNIA;

Jenatb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSTEIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE ¥ OT MPOTUBHOTO), BBICTPAUBATh ApPTYMEHTAIINIO, TPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXEHUS U BBIBOJIBI,

BBIOMpATh CMOCO0 perieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJBKO
BapHaHTOB PEILICHUS, BBIOMPATh HanOoJIee MOIXOSAIINNA C Y4ETOM CAMOCTOSITENTEHO
BBIJICJICHHBIX KPUTCPHUCB).

ba3oBble HccienoBaTeIbCKHE 1eHCTBUA



UCIOJIb30BaTh BOIMPOCHl KaK HCCIEI0BATEIbLCKUI HMHCTPYMEHT TMO3HAHUS,
dbopMynMpoBaTh  BONPOCHl,  (UKCHUpYIOLIME  MPOTUBOpeuYre,  Mpoodsemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (opMUpOBaTh TMIIOTE3Y, aApryMEHTHUPOBATH
CBOIO MTO3ULIMI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro 00bEKTa, SABJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOATEIEHO (OPMYITHPOBATh OOOOIICHUS M BBIBOJABI MO PE3yIbTaTaMm
NpOBEAEHHOTO  HAONIOACHUS, HCCICAOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U 00O0OIIIECHMUIT;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTaTh
MPEAIOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nHpopmanueii:

BBIABJIATH AeUIMTH MHPOpMAIUHU, AaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha
BOIIPOC U JIJIs pELICHHUS 3a]1a4H;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIUIO PA3TUYHBIX BUIOB U POpM
IIPE/ICTABIICHNUS;

CTPYKTYpUpPOBaTh HMH(OpMAIINIO, MPEACTABIATh, €€ B pa3UyHbIX (opMmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaJIEXKHOCTh uHbopmauu o CaMOCTOSITEIIEHO
c(hopMyIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYIIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSIMH U
IEIIMHU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TMHCBMCHHBIX TEKCTax, JaBaTh IIOSICHEHHS II0 XOJYy peUIeHHUs 3a/JIauH,
KOMMEHTHUPOBATH IMOJYYCHHBIN pe3yJIbTarT,

B X0Jie 0OCYXKJICHHS 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXTaeMON TEMBHI,
npoOJIeMBbl, pemaeMol 3ajavd, BHICKAa3bIBaTh WJICH, HAIICIICHHBIE HA ITOUCK
pEIICHMS, COIMOCTAaBJISATh CBOM CYXKICHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3U4Me M CXOJICTBO TMO3UIIMKA, B KOPPEKTHOU (dopme
dbopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHHS;

MIPEACTABISITh PE3YJIBTATHl PEIICHUS 3a/1aud, SKCTIICPUMEHTA, MCCIICIOBaHNUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3CHTAIMA U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranu3anus:



COCTaBJIAThH IJIaH, aJITOPUTM PEIIEHUs 3a7a4M, BRIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIIAJICTh HABBIKAMH  IIO3HABATEIIbHOW  pedieKkcMr KaKk  OCO3HAHUS
COBEpIIIaEMbIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoIlecca W pe3yibTaTa peIieHus
MaTeMaTHYECKOM 3a/1a4H,

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPH PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa N U YCIOBHUSAM, OOBSCHITH TPUIHHBI
JOCTIDKCHHS WUTH HEIOCTHKEHUS PE3YNIbTAaTOB JNCSITCIHHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1€ITEJIbHOCTD !

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBUIYaTbHOMN
paboThl mMpH peIIeHHH Y4YeOHBIX 3ajlad, NPUHUMATh IIeJb COBMECTHOM
NEATETLHOCTH, TJIAHUPOBATh OPTaHW3AIMI0 COBMECTHOM pPabOTHI, pacHpeiciisaTh
BUJIbI pabOT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U PE3yNIbTaT pabOThl, 000011aThH
MHCHHUS HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B IPYIIIOBLIX (hopMax padoTel (0OCYKICHHUS, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» ¥ UHBIC), BBITOJHITH CBOIO YaCTh PaOOTHI M KOOPIMHUPOBATH
CBOM JICCTBHS C IPYTHUMH YICHAMHU KOMaH/Ibl, OIICHHBATh Ka4eCTBO CBOETO BKJIAa
B 0OmuiA TPOAYKT TIO KpUTEPUSAM, CHOPMYIUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJCUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyuaromuiics HayquTCs:

e CBOOOJHO ONEPHUPOBATH OCHOBHBIMH IOHATUSIMH CTEPEOMETPHH TIPHU
pEIICHUY 33714 U MMPOBEACHUN MaTEMaTHICCKUX PACCYKICHHM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MPHU PEIICHUU
TEOMETPUYECKHX 33]1a4,;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE,

e CBOOOJHO ONEPHUPOBATH TOHATUSAMH, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXKIY NTPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO OTICPUPOBATH MOHATHUSAMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BH/bI MHOTOTPAaHHUKOB (IIpHU3Ma,
UPaMU/Ia, PSAMOYTOJIbHBIN TapaliesIeurne I, Ky0);

e KIAacCUPUIIUPOBATh  MHOTOTPAHHUKH, BBIOMpAas  OCHOBaHHUS  JUIS
Kiaccuukanuu;

e CBOOOJHO ONICPHUPOBATh TOHATHUSAMH, CBS3aHHBIMH C  CCUYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBHITIOJHSATH napasuieJIbHOE, [ICHTPAIbHOE u OpPTOTOHATLHOE
IPOEKTUPOBAHKUE (PUTYP HA TUIOCKOCTb, BBIITOJHATH H300pakeHUs PUryp Ha
MJIOCKOCTH;

e CTPOUTH CCUYCHHS MHOTOIPAHHUKOB Pa3IMYHBIMH METOJIaMH, BBITIOIHSTH
(BBIHOCHBIC) IIOCKHME YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BHJI CBEPXY, COOKY, CHU3Y;,

e BBIUHCIATH IUIOIIATU  TIOBEPXHOCTEH  MHOTOIpaHHUKOB  (IpH3Ma,
MUPAMH/JIA), TCOMETPHUCCKHUX TeJI C MPUMEHEHUEM (POopMY.T,

e CBOOOIHO OTEPUPOBATH MOHATHAMH. CUMMETPHS B MPOCTPAHCTBE, IIEHTP,
OCh H TTOCKOCTh CHMMETPHH, IICHTP, OCh U INTOCKOCTh CHMMETPHUH (GUTYPHI,

e CBOOOJHO ONEPUPOBATH IOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM W
KOOpJMHATaM B ITPOCTPAHCTBE;

e BBINOJHATH JICHCTBUS HaJl BEKTOpaMH,

e pemaTrh 3aJaYd Ha JIOKA3aTeIhCTBO MAaTEMATHYECKUX OTHOIICHUU W
HaXO0XJICHUE TeOMETPHUSCKUX BEJTMYNH, TPUMEHSISI H3BECTHBIC METO/IBI TIPH
pCIICHHA MaTEeMaTHUYECKHX 3aJlad ITOBBIIICHHOTO M BBICOKOTO YpPOBHS
CJIOKHOCTH;

e TNPHMCHATH MPOCTEHINIME TMPOrpaMMHBIC CpPEJACTBA M  DJICKTPOHHO-
KOMMYHHKAITMOHHBIC CHCTEMBI ITPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4,

e WU3BJICKATh, MPEOOPA3OBBHIBATE W HWHTEPIPETHPOBATH HWHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHYCCKUX (QUrypax, TMpeACTaBICHHYIO Ha
Yyeprexkax U pUCyHKax;

e TPHUMCHITH TIOJy4YCHHBIC 3HAHWS HAa TPAKTHKE. CpaBHUBATh |
aHAJIM3UPOBATh peajbHBIC CUTYallud, TIPUMCHATh W3YYCHHBIC TIOHATHS B
IpoIecce TIMOWCKAa PEHICHUS MaTeMaTHYecKu  CPOpMYITUPOBAHHOM
poOJIeMbI, MOJICTUPOBATh pealbHBIC CHTYallMH Ha SI3bIKE T'€OMETPHH,
WCCJICI0BATh MMOCTPOCHHBIE MOJICTH C WCITOJIb30BAaHUEM T'€OMETPUUYCCKUX
MOHATHIA M TEOpEeM, ammapara anreOphl, pelaTh MpaKTHYECKUe 3ajJ1adH,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUSCKUX BEIIMYUH;

e HUMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU KaK
COCTaBHOM YacTH (pyHIaMEHTA Pa3BUTHS TCXHOJIOTHH.

K konity 11 kaacca oOyyaromuiicss HayquTCs:



CBOOOJIHO OIEPHUPOBATh IMOHSATHUSAMH, CBSI3aHHBIMU C IHJIWHAPUICCKOM,
KOHUYECKOW U CEepHuecKoll TOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJTyYCHUS;

OTIEpUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAIEHUS: IIUIHHAPOM,
KOHyCcOM, c(epoii u mapow,

pacro3HaBaTh Tella BpamieHus (UWIMHAP, KOHYC, cdepa W Imap) |
OOBSCHATH CIIOCOOBI TTOTYYCHHSI TEJ BPaICHHS;

KJIacCU(PUITMPOBATH B3aUMHOE PACIIOIOKEHNUE C(Pephl U MITOCKOCTH,
BBIYHCIIATh BEIMYUHBI JICMEHTOB MHOTOTPAHHUKOB M TEJl BpaIllcHUS,
O0BEMBI W TUIOMIAJAX TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaICHUS,
TE€OMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyT;

CBOOOJITHO OINEPUPOBATH MOHSTHUSIMH, CBA3AHHBIMH C KOMOMHAIUSMU TEI
BpaIieHUs] 1 MHOTOTPAHHWKOB. MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
OMMCAHHBIA 0KOJIO0 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpaICHUs;

BBIYHCIIATH COOTHOIICHHS MEXIY IUIOMIAIIMHU TOBEPXHOCTEN U 00bEMaMu
IMOJOOHEBIX TEII,

nu300paxkaTh M3ydaeMble (UTYPHI, BBIIOJIHATh (BBIHOCHBIC) IIJIOCKHE
YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJA CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaAIICHUS;

U3BJICKATh, WHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh HHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTeKax U pUCYHKaXx;

CBOOOTHO OTIEPUPOBATH IMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliu HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
periaTh reOMETPHUCCKHE 3a/1a91 Ha BEIYMCIICHUE YTJI0B MEXKIY IPSIMBIMH 1
TUTOCKOCTSIMU, BBIYUCIICHHUE PACCTOSTHUIM OT TOYKH JI0 MJIOCKOCTH, B IIEJIOM,
Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHUH;
CBOOOJTHO ONEPHPOBATH TOHATHUSMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300pa)KEHUST MHOTOTPAHHUKOB W TEJI BpalICHUS IPHU
MapajuieJIbHOM  MEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€pPKaIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus Mo o0us;
CTPOUTH CEUCHUS MHOTOTPAHHWUKOB M TEJ BPAIICHUS. CEUEHUs IMJINHIpA
(mapaJiIeNIbHO U MEPICHINKYIISIPHO OCH), CCUCHHs KOoHyca (TapasuiebHbIe
OCHOBAHHUIO U TIPOXOISIINE YePe3 BEPIINHY), CCUCHUS MIapa,
UCTIONIb30BaTh METOJABI TOCTPOCHMSI CEUEHUH. METOJA CIIEAOB, METO
BHYTPEHHETO IPOSKTUPOBAHMSI, METOJ TIEPEHOCA CEKYIIECH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

NPUMEHATh TeoMeTpuueckue (HakThl JJISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOoJIAralolIuX HECKOJbKO IIaroB PEUIECHUS, €CIU YCIOBHUS
MIPUMEHEHUS 3a/1aHbl B IBHOW W HESBHOU (hopme;

pelmarh 3aJadyd Ha JIO0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJINYUH;

MIPUMEHSTh MPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/aY;

MPUMEHSITH MOJyYCHHBIC 3HAHUS HA TPAKTUKE: CPAaBHUBATh, AHATM3UPOBATH
U OICHHUBATh peajbHbIC CUTYallUW, NPUMEHATh H3YUYEHHBIC MOHSATHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IMOWUCKA PEIICHUS MaTeMaTH4YeCKH
chOpMyYITMPOBAHHONW MPOOJIEMBI, MOJECIUPOBATh PEAJbHBIE CUTyallud Ha
A3bIKE TEOMETPHH, UCCIEA0BATH OCTPOSHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
FEOMETPUYECKUX TIOHSATUM U TEOopeM, ammapara ajireOphl, pemaTh
MPAaKTUYECKUE 3a7adyM, CBSI3aHHBIE C HAXOXIECHUEM TIE€OMETPUUYECKUX
BEJINYNH;

UMETh MpPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (PyHJIaMEeHTa Pa3BUTHUS TEXHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposbie)
n/n MPOrpaMMbl Bcero Kontpoapuete  Hpakririeckue o0pa3oBaTebHbIE
padoThI padoTsbI pecypesI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOE pacnioniokeHue NpsMbIX B 5 1
POCTPaHCTBE
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD NPSMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
BexTopsl B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000I1IIeHNE U CUCTEMATHU3AIINAS 5 )
3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbIe
Ne n/n P Kontpoabnbie IlpakTHueckue (unbp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
1 AHaMTHYECKast TEOMETPHS 15 1
) [ToBTOpeHME, 0600IICHNE 1 15 1
cucTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
Tena Bparmenus 24
5 [Tnomanu moBepXHOCTH U 0OBEMBI 9 1
KPYTJIIBIX TEJ
6 JBrokeHus 5 1
7 [ToBTOpEHwme, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHs 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TIpaBHIIa H300paKEHUS Ha
PHCYHKE TUIOCKOCTH, MapalIebHBIX
npsMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TOHSATHSI CTEPEOMETPUH: TOUKA, IIPsAMa,
IUTOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE
HpaBmiIa M300paXkKeHHs Ha PUCYHKE
IIJIOCKOCTH, MapajUICJIbHBIX MIPAMBIX
(oTpe3koB), cepeMHbI OTPE3Ka
[ToHsTHSA: TIepeceKaIOIINeCs TIOCKOCTH,
TIepeCceKaroInuecst mpsiMast U TIOCKOCTh,
HOJTYTIPOCTPAHCTBO

IToHsATHS: TIEpeCEKAIOIINECS TUTOCKOCTH,
TiepeceKaroInecst mpsMast U TIOCKOCTH,
HOJTYTIPOCTPAHCTBO

MHororpaHHuku, n300paxxeHue
NPOCTEUIINX MMPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuku, n300paxxeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U NIEPBHIE
CIEACTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIECTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cienctBus u3 HuX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

N300paxeHue cedyeHni mupamMuabl, Kyoa
U TIPU3MBI, KOTOPBIE MPOXOAST Yepe3 UxX
p€6pa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TIIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

H300paxeHne cedyeHuni mupamMuabl, Kyoa
U TIPU3MBI, KOTOPBIE TMPOXOIST Yepe3 Ux
pEbpa. N3o0paxkeHue nepeceyeHus
MOJTYYEHHBIX IIOCKOCTEH.
PackpammmBanue moCTPOSHHBIX CCUCHUH
Pa3HBIMH IIBETAMH

N300pakenue ceueHunii mupamMuibl, Kyoa
Y TIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYE€HHBIX IIOCKOCTEH.
PackpammBanue moCTpOEHHBIX CEUCHUN
pa3HBIMH IIBETAMU

13

N3o00pakeHune ceueHnii mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIEC TTPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepecedeHms




MOJYYEHHBIX IIOCKOCTEH.
PackpamrBanue NoCTpOEHHBIX CEYEHUIN
pa3HbBIMU LIBETAMU

14

15

16

Mertopa cie0B Ui HOCTPOCHUS CEUYEHUI

Merton ciaenoB AJisi HOCTPOCHUS CEUCHHUIA.
CBolicTBa IepeceyCHU NPSIMbIX U
IUIOCKOCTEN

MerTon cieoB ISl TOCTPOSHUS CEUSHU.
CBoiicTBa Ie€peCeUCHU MPSAMBIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX YepTEKeH U 3aIluCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH 1 3aIKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue cedenwuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX qepTe>KeI71 U 3aI1MCh 111aroB
MIOCTPOCHHS




21

[ToBTOopenue nmnanumerpun: Teopema o
MIPOMOPLUMOHANIBHBIX 0Tpe3kax. [lomobOue
TPEYroJbHUKOB

22

IToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUsAX HA
BBIHOCHBIX yepTexax. Mcropus pazButus
IJIAHUMETPUH U CTEPEOMETPUHI

23

24

25

26

27

Kontponbnas padota " AKCHOMBI
crepeomeTpun. Ceuenus"

B3aumnoe pacnonioxxeHue npsMbIx B
npocTtpascTBe. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemuBaronmxcs
npsimbix. [lapannenbHble npsiMble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NTapajuIeIbHON
JTAHHOW MPSIMOM, TPOXOIALLEH Yepes
TOYKY ITPOCTPAHCTBA U HE JIeKAIIEH Ha
JTaHHOU npsiMoi. JlemMa o mepecedyeHnmn
MapajuiebHbIX NPSIMBIX MNIOCKOCTHIO

[TapannenbHOCTb TpeX MpsMbIX. Teopema
0 TpEX mapauleNbHBIX NpAMbIX. Teopema
0 CKpPEUIMBAIOIINXCS MPSIMBIX

[TapannenbHOE TPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBa NMapajieIbHOTO
npoekTupoBanus. 300pakeHne pa3HbIX
buryp B napaienbHON NPOEKINUN




28

lentpanpHas mpoekuus. Yroi ¢
COHANPaBJIEHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSAMBbIMU

29

3amauyu Ha JJ0Ka3aTeabCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
paCHOJIO)I(eHI/IeM HpﬂMBIX B
IIPOCTPAHCTBE

30

[ToHATHA: mapamIebHOCTD NPSMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTU MPAMOU U MIIOCKOCTH.
CaolicTBa napauieaIbHOCTU NPSIMON U
IUIOCKOCTH

31

FGOMCTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHCIICHUEC
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

ITocTpoeHune ceueHus, MPOXOIALLIETrO
yepes aHHYI0 MPSAMYIO Ha YEPTEXKE U
MapajuiebHOTO IPYrou npsimout. Pacuér
OTHOUIEHUI

[TapannenbHas npoekuus, IPUMEHEHHE
JUISL TIOCTPOEHUSI CEUeHU Ky0a U
napasienenumena. CBoncTBa
napajuieJienumnesa u mpu3Mbl

HapaHJ'ICHLHBIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajijiCJIbHOCTH ABYX IJIOCKOCTEN

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH,
MIPOXOISIIEH Yepe3 TOUKY, HE




IPUHAUJIEKALTYIO JaHHON MJIOCKOCTH U
CJIEJICTBUS U3 HEE

36

CBolicTBa napajuIeIbHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTHU IIPSIMBIX IIEPECEUEHUS
IIpU NMEPECCCUCHUH ABYX MapalJICIIbHbIX
IJIOCKOCTEU TpETher

37

CBolicTBa napauiesbHbIX JIOCKOCTEH:
00 oTpe3Kax MnapauieIbHbIX MPSMBIX,
3aKITI0OUYEHHBIX MEX]y MapaieIbHBIMU
MJIOCKOCTSIMU;, O TIEPECEUCHUH TIPSIMOI C
JIBYMsI TTapaJuIeIbHBIMU TUIOCKOCTSIMH

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajenenumnesa

41

42

43

Brruncnenue 1MH 0Tpe3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajiesenurneie

[leprieHIUKYIAPHOCTD NPSMOUN U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTHU IIPSIMOMN U
IIJIOCKOCTH

[leprieHIUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTHU IIPSIMOMN U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSMOM, MPOXOIIeH

44 yepe3 TOUKY IPOCTPaHCTBA U
HEePHEHANKYIAPHOH K MJIOCKOCTH

45 [TnockocTH M IEPIEHUKYIISPHBIE UM
npsMble B MHOTOIpaHHHUKAX

46 [TnockocT U NepreHAUKYIIPHbIE UM
npsIMbIe B MHOTOIpaHHHUKAX
[TepnieHAMKyIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHIuKyIsIpa U3 TOUKU
Ha MPSIMYIO
[eprienaAuKyIAp ¥ HAKITOHHAS.

48 [TocTpoeHue nepneHIuKyIsIpa U3 TOUKU
Ha MPSIMYIO

49 Teopema o Tp€X nmepneHAUKYISIpax
(mpsimast u oOpatHast)

50 Teopema o Tpéx meprneHAuKyIIpax
(npsimast 1 oOpatHas)

51 Yron Mmexay CKpemuyBarOmIMUCS
IPSMBIMU
[Torck eprIeHANKYISPHBIX MPSIMBIX C

52 MIOMOIIBIO TIEPTIEHINKYIISIPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceueHuii kyda, MpU3MBlI,

54 NPaBUIBHOM MUPAMUIBI C TOMOIIBIO

OpPTOrOHAJILHOM IIPOEKIUU




55

[TocTpoenue ceuenuii kyba, MpuU3Msl,
NPaBUIbHOM NMUPAMUIBI C TOMOILBIO
OpPTOrOHAJIBHOW ITPOEKIUH

56

CumMmMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0cKOCTH. [Inockoctu
CUMMETpUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak nepHeHIuKyISPHOCTH MPSMOA
Y TUIOCKOCTH KakK CIIEJCTBUE CUMMETPUHU

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacuér
pacCTOSHUN OT TOYKH JI0 INIOCKOCTH

60

61

Crioco0Obl OITyCTUTh MEPIEHIUKYIISIPHI:
CUMMCETpPUA, CABUT TOYKHU I10
MapaJuIeIbHON IPSIMOM

CnBur no HenapasuleIbHON MPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponsHas pabora "B3aumuoe
pacriookeHue MPSIMBIX U THIOCKOCTEH B
npocTpaHcTse”

63

[ToBTOpEHME: YrOJI MEXAY ITPAMBIMHU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yrom MexXIy
CKPELIMBAIOIIMMHUCS IPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTpuueckre METOIbI BRIYUCICHUS
yria MEeXIy NpsIMbIMU B
MHOTOTpaHHHKaX

66

67

68

69

JIByrpansbiii yroy. CBOMCTBO JTMHEHHBIX
YIJIOB IBYTPaHHOIO yIJIa

[leprieHAMKYISPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak nepHeHIuKyISIpHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
nepeceyeHust IByX MI0CKOCTEM
NEPIECHIUKYISAPHBIX TPEThE! TIOCKOCTH

[TpstMoyTONBHBIN Napasuiesenune; Kyo;
U3MEPEHMs], CBOMCTBA NPSIMOYTOJIBbHOTO
napasuieNienumnena

70

Teopema 0 1MaroHany NpsAMOYIOJIBHOTO
napajuieJIenunesa u cIeCTBUE U3 Heé

71

72

73

CTepeOMeTpI/I‘leCKI/IC U IPUKJIaJIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKECHUEM IIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IC: CKpCIIMBAIOIIHECA
MMpAMBIC, TaPAJJICIIBHBIC INIOCKOCTU B
CTAaHAAPTHBIX MHOT'OI'PpaHHUKAX

[Tapa napaynenbHbIX MIIOCKOCTEH HA
CKPELIUBAIOIINXCA NPAMBIX, pACCTOSTHUE
MEXy CKPELIUBAKOIIUMUCS IIPSMBIMU B
IIPOCTBIX CUTYyaLHUsAX




74

PaccrosiHue oT TOUkH J0 IINIOCKOCTH,
pacCToOsAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Brruucnenue paccTosHUN MEXITY
CKPELIMBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPIEHANKYJIAPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHblii yroi, HEpaBeHCTBA AJIs
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIJia

DneMeHTHI chepUuecKoil reOMEeTpHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

Kontponbnas pabora "Yrisl u
paccrostHus"

79

80

81

Cucremaru3anus 3HaHHUH
"MHOrorpaHHUK U €r0 JIEMEHTHI

ITupamuaa. Bunsl nupamua. [IpasunsHas
nupamuaa

[Ipu3ma. IIpsamas u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuszma

82

83

84

[Tpsamoit napautenenunes,
MPSIMOYTOJIBHBIN TTapajuiesenumne;], Kyo

Beinykiieie MHOrorpanHuku. TeopeMa
Olinepa
Brimykiieie MHOrOrpanHuku. Teopema

Olinepa. IIpaBunpHbIE N
IIOJIYIIPaBUJIbHBIE MHOTOIPaHHUKHU

85

KontponbHas padota "MHOTOTrpaHHUKHA"




86 [TonsiTHEe BEeKTOpa HA IJIOCKOCTH U B 1
POCTPAHCTBE
87 CyMmMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwiio mapanienenumena 1
90 YMHOKEHUE BEKTOpa Ha YHCIIO 1
Pasnoxenne BexkTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH
92 CkansipHO€ MpOU3BEICHHE 1
03 Brruunciienue yria Mexry BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
95 [Tpocreimue 3aaun ¢ BEKTOpaMHu 1
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
97 [Tpocreimue 3aaun ¢ BEKTOpaMHu 1
98 O00011IeHNE ¥ cCUCTEMATHA3AINS 3HAHUHA 1
99 O06o01IeHre u cucTeMaTu3alus 3HaHU! 1
100 HtoroBas KOHTpoJbHAs paboTa 1
101 Wrorosas koHTposbHAsA paboTa 1
102 O060011IEHNE U cUCTEMATHA3AIMS 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[MPOT'PAMME




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourtpoabusie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
[ToBTOpenue Temsbl "KoopauHaThl
1 BEKTOpa Ha IUIOCKOCTH U B 1
nmpocTpaHcTee”
5 [ToBTOpenue temsl "CkanspHoe 1
MIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "'Borunicienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsbl "'YpaBHEHHUE MPSIMOH, 1
MPOXOSAIICH uepe3 1Be TOUKHU
5 YpaBHEHHE MIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIOCKOCTH, HOpMaJb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
7 BexTopHoe nmpoussenenne 1
8 JIvHeiHbIe HEpaBEHCTBA, TUHEMHOE 1
MpOrpaMMHUPOBAHKE
9 JIvHeiHbIe HEpaBEHCTBA, TUHEMHOE 1
POrpaMMHUPOBAHHE
10 AHaTUTHYECKHE METOJIBI pacuéra yriia 1
MEX1y MPSMBIMH B MHOTOT'PaHHUKAX
1 AHanuTHYeCKHEe METO/Ibl pacuéra yria 1

MCXKAY IIOCKOCTSMU B MHOT'OI'paHHHUKax




dopMya pacCTOSHUASA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATAaX

13 Haxoxzaenue paccTossHui OT TOYKHU A0
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTostHUM OT TOUKH 710
IUIOCKOCTH B MPABUJILHOW MUPaMHJIE

15 KonTtponbHast pabora "Ananutnueckas
reomMeTpus

16 CedeHus MHOTOTPaHHHUKOB:
CTaHJApTHBIE MHOTOT PAHHUKHU

17 CeueHusi MHOTOTPAaHHUKOB: METO]I
CJIeZIOB
CedeHunst MHOTOTPaHHHUKOB!

18 CTaH/IapTHbBIE TUIOCKOCTH, NTEPECEUEHUS
OPSMBIX U MJIOCKOCTEN

19 [TapannenbHble NpsiMbIE U TUIOCKOCTH:
napajuleJIbHble CEUEeHUS

20 [TapannensHbie MPSIMbIE U TNIOCKOCTH:
Pacy€T OTHOLIEHUI
[TapanienbHble MPsIMbIE U TNIOCKOCTH:

21 YIJIBI MEXY CKPELMBAIOIIUMUCS
PSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

29 TUTOCKOCTH: CTaHAAPTHBIE Maphl

MEePIEHANKYJISIPHBIX TNIOCKOCTEN U
MPSMBIX, CHMMETPUU MHOTOTPAHHUKOB




23

[lepniennuKynsipHbIE IPSIMBIE U
IUIOCKOCTH. TEOPEMa O TPeEX
NEPIECHIUKYIIIpax

24

[IepnieHauKyIsIpHBIC IPSMBIE U
IJIOCKOCTH. BBIYMCIICHUS [UIUH B
MHOT'OI'PAaHHHMKAX

25

26

27

[ToBTOpCHME: MIOIIATH
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
TIOIIAJIEH, COOOpaKeHUsI TO00US

[ToBTOpEHME: MIOIIATH
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JIJIs
IO e, COOOpaKeHUS TO00US

[ToBTOpEHME: IO TU
MHOTOYTOJTbHUKOB, ()OPMYIIBI JUIs
iomIaiel, cooopakeHus moaoous

28

Inomany ceyeHnii MHOTOTPaHHHUKOB:
TUTOIIA/TA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHHsI TOA00US

29

30

31

[Imomany ceyeHUit MHOTOIPAHHUKOB:
TUTOIIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
YaCTH, COOOPaKEHUS TTO100MsI
KonTtponsHas padora "[loBTopenue:

MHOTOTPaHHHMKH, CEUYEHUS
MHOTOTPaHHHUKOB"

O6BéM Tena. OObEM MPSIMOYTOIBHOTO
napaJenenumneaa

32

3amaun 06 yaBOCHUH Ky0a, O
KBaJipaType Ky0a; 0 TPHCEKIUH yTJia




33

CrepeoMeTpuueckue 3a1au, CBSI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napajuiesienumne1a

34

IIpuxnaguelie 3a1a4n, CB3aHHBIE C
BBIYHCIICHHEM 00bEMa IPSIMOYTOJIBHOTO
napajuienenumnena

35

36

O0BEM MIPSAMOI TPU3MBI

CrepeoMeTpHuuecKkue 3aa4u, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MIPU3MBI

37

[Ipuknagnablie 3a1a4n, CBSI3aHHBIE C
00BEMOM MPSIMON MPU3MBI

38

39

40

Brrancienne 006EMOB TEI ¢ HOMOIIBIO
onpenenéuHoro uuterpaiga. Oobpém
HAKJIOHHOM MPHU3MBbI

Breruncnenne 00bEMOB TEJ ¢ TTOMOIIBIO
omnpenenéHHoro uHTerpana. Oosem
UpaMuIbl

®dopmyna 00bEMaA TUPAMUIBI.
OTtHolieHNe 00HEMOB TUPAMU]T, C
OOIIUM yTJIOM

41

®opmyina 00bEMa MUPaMUIbI.
OTtHomIeHNEe 00BEMOB TTUPAMUT C
OOIIUM yTJIOM

42

43

CrepeomeTpHyecKkre 3a/1a4H, CBA3aHHbIC
¢ 00bEMaMU HaKJIOHHON IPU3MBI

CrepeoMeTpHUYECKUE 3a/1auH, CBSI3aHHBIC
¢ 00bEMaMU TUPaAMUJIBI




[Ipuknanueie 3ana4un o Teme "OO0BbEMBI

44 Tex", CBSI3aHHBIE C 00HEMOM HAKJIIOHHON
MIPU3MBI

45 [Ipuknanueie 3ana4n mo Teme "OO0bEMBI
TEN'', CBSI3aHHBIE C 00BEMOM TUPAMUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
paccTOosHUS 10 TUIOCKOCTH

47 Kontponbhas pabora "O6béM
MHOTOI'paHHHKA"
unuaapudeckas MoBEpXHOCTD,

48 o0pa3yronue MUIHHIPHICCKON
MOBEPXHOCTH

49 Hunuuap. [pssmoit kpyroBoil HUIMHAP.
Ilnomane MOBEPXHOCTH LIMIIMHApPA

50 Konuueckas moBepXHOCTh, 00pa3yroliue
KOHHUYECKOU noBepxHocTu. Konyc

51 CeueHune KOHYyca TIO0CKOCTHIO,
napasuieIbHOM MIIOCKOCTH OCHOBAHUS

50 VYceuénnslii konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas OOKOBOY MOBEPXHOCTH U
MOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aJaui Ha

55 JI0OKa3aTelIbCTBO U BHIYUCIICHUE,

MOCTPOEHUEM CEUEHUH ITUITUHAPA,
KOHycCa




56

CrepeomeTpuueckue 3a1auu Ha
JI0Ka3aTeIbCTBO M BBIUMCIICHUE,
MOCTPOCHHEM CEUSHHH IIWINH/IPA,
KOHYcCa

57

HpI/IKJIaI[HBIe 3aaa4M, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIC 3aJa4M, CBA3aHHBIC C
ONUIMHAPOM

Cdepa u map

60

[lepeceuenue cdepsl u mapa ¢
ockocThio. Kacanue mapa u cepbl
IUTIOCKOCTRIO. Buj 1 n300paxeHue mapa

61

62

[Tepeceuenue cgepsl U 1apa ¢
ockocThio. Kacanue mapa u cdepbl
MJIOCKOCTHI0. By 1 n3o0pakenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeomeTpHueCcKHUe 3a/1a4l Ha
JI0Ka3aTeIbCTBO M BEIUMCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoM,
MIOCTPOCHUEM UX CEUEHHH IIOCKOCTHIO

CrepeomeTpHueCcKHUe 3a/1a4l Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoMm,
MIOCTPOCHUEM UX CEUEHHH IIOCKOCTHIO

[puknaaHbie 3a1a4u, CBSI3aHHBIC CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJaPTHBIC MTOA00HUS

68 Paznuunbie KOMOMHALIMY TEIT BpAIICHUS
¥ MHOTOTPAaHHHUKOB

69 3amaun o Teme "'Tena U MOBEPXHOCTH
BpanicHus "

70 3amaun 1o Teme "'Tena ¥ MOBEPXHOCTH
BpanicHus "

71 Kontponbnas padora "Tena u
MOBEPXHOCTHU BpallleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWIMHAPA
Brrunciaenue 00bEMOB TEN ¢ IOMOIIBIO

73 ornpenenéHHoro uHTerpana. Oosem
KOHYca

74 IInomiagu 00OKOBOI M MOTHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE

75 C BBIYHCIICHHEM 00BbEMOB IMJIMHIIPA,
KOHYca

76 [Ipuknanueie 3aaauu o Teme "OO0BbEMBI
Y TUIOIIAU TIOBEPXHOCTEH Tem'
OO0BEM 1Iapa M MapoBOTO CEKTOPA.

77 Teopema 06 o0BEme mrapa. [Tnomasns

cdepsl. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




mapa, mapoBOro CCrMEeHTa U mMapoBOro
CCKTOpa

78

[Ipuknanueie 3axa4n o Teme "OO0bEMBI
TE'', CBSI3aHHbIE C 00BEMOM I11apa U
wiomaaeio cepsl. COOTHOIICHUS
MEXTy TUTOIIAJSIMHU TIOBEPXHOCTEH 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoGHBIE TeNa B IPOCTPAHCTBRE.
N3menenne o6bEMa npu no100MH.
CrepeoMeTprieCKUe 3a/1a4H, CBA3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEI U
IJIOIIA/IeH TOBEPXHOCTEN

80

81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TET

JIBM>KeHUs MpOCTpaHCTBA.
OTtoOpaskeHusi. J[Br>keHUsI U paBEeHCTBO
¢buryp. O6mre cBoiicTBa IBUKEHUN

Bub! nBukeHuMii: napauieIbHbIN
IIEPEHOC, LEHTPAIbHAS CUMMETPUS,
3epKaJIbHAsi CHMMETPUS, TIOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUC NBUXCHUS

KonTtponbHas padota "Bektops! B
IIPOCTpaHCTBE"




86

87

Ob6o6maromee nosropenue 11 monsruit
1 MeT0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"[TapamienbHOCTh MPSMBIX U
MJIOCKOCTEH B pocTpaHCTBE"

Ob6o6maromee nosropenue 11 nmonsruit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHU:
"Bektopsl B mpocTpaHcTBe"

88

Ob6o6maromee mosropenne 11 monsruit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIHsI 3HAHU:
"BekTopsl B mpocTpaHcTBe"

89

O6o06matomiee moropenue 11 monstuit
¥ METOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aUs 3HAHUN.
"O6beM MHOTrOrpaHHukKa"

90

O6o06matomiee moropenue 11 monstuit
¥ METOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aUs 3HAHUN.
"O6bemM MHOrOrpaHHuka”

91

O6o6matomee moropenue 11 monsTuit
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CHUCTEMAaTHU3aINs 3HAHUN.
"[Lmomrany MOBEPXHOCTU U OOBEMBI
KpYTJbIX TET

92

O6o6matomee moropenue 11 monsTHit
1 MeT0/I0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMATH3aI[1sI 3HAHHH:




"[Lnomany moBepxXHOCTU U 0OBEMBI
KpyTJIbIX T

93
94

Wroroas koHTpobHAS paboTa

HtoroBast KOHTpoJbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
cUCTeMaTu3alus 3HaHu!

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAYKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HaYKHU U €€ poJib B pa3BUTHUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoMeTpun Kak
HaYKHU U €€ poJib B pa3BUTHUH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHs CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAYKHU ¥ €€ pOJib B pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pazBuTus CTEPEOMETPUU KAK
HayKH U €€ poJib B pa3BUTUHU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOIA
NpoOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, MpsMas, INIOCKOCTb
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CICJICTBHS U3 HUX NPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTb MOHATUSAMHU. MAPAUIETBHOCT U HEPHEHAUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEM
74 KnaccuummpoBars B3auMHOE pacroONOKEHUE MPSIMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: ABYTPAHHBIN Yo, TpaHU JBYTPAaHHOTO YIJa,
7.5 pedpo IBYrpaHHOTO YIJIa, JMHEHHBIA YroJl IBYTPaHHOTO yria, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU. MHOTOI'PDAHHMK, BBIMYKJIBIH W HEBBITYKJIbIH
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHUKA, TPaBUIIbHBIA MHOTOTPAHHUK
77 Pacro3HaBaTh OCHOBHBIC BH/bl MHOTOTPAaHHHMKOB (MHUpaMuaa, MPHU3MA,
' HPSIMOYTOJIbHBIN Mapauienenume, Kyo)
KnaccupummpoBarb  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JUIS
78 Ki1accuukaiuu  (BBIMYKJIBIC M HEBBINYKIbIE  MHOTOTPAHHUKH,
' NpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAaKJIOHHBIE TPU3MBEI,
HapasuieeUIe/Ibl)
79 OnepupoBaTh TTOHSATHUSIMHU CeKyIast TUTOCKOCTB, Ce4eHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHIMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAHHUKOB,
' UCIIONIB3YS] METOJI CIIETIOB
CtpouTh ce4eHHsT MHOTOTPAHHMKOB METOJOM CIIE/IOB, BBITIOJIHSITH
7.11 (BBIHOCHBIE) TIOCKUE YE€PTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaxOXIEHUE TEOMETPUIECKUX BEIUYMH IO 0Opasiam
WIA aJrOpuTMaM, NPUMEHSS W3BECTHBIE AHATUTHYECKHE METOJBI TIPH
7.12 pelIeHNH CTAaHAAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha BBIUYHCIICHHUE
pacCTOSIHUN MKy JABYMSI TOYKAaMH, OT TOYKU JIO MPSAMOH, OT TOUKHJIO
TUIOCKOCTH, MEX/1y CKPEIMBAIOIIMMUCS TPSIMBIMU
713 Pemrate 3amaun Ha HaxOXIEHUE TEOMETPUIECCKUX BEIMYMH 1O 0Opasiam

WX aJIropuTMaM, IMPUMCHASA HW3BECTHBIC AHAJIUTUYCCKHUE MCETOJBI IIpU




pEIIeHUN CTAaHJAPTHBIX MaTeMaTHYECKUX 3a/ady Ha BBIYUCIICHHE YTJIOB
MEXy CKPEIIMBAIOIIMMUCA MPSMBIMHU, MEXKAY MPSMOMl M MIOCKOCTHIO,
MEX/1y TIIOCKOCTSMH, JBYTPAHHBIX YIIJIOB

Boruucnsate 00bEMBI M IUIOMIAJM  TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nmupaMuza) ¢ mpuMeHeHHeM (OPMYJI, BEIUUCIIATH COOTHOIICHHUS

714 MEXIY TJIOIASIMU MMOBEPXHOCTEH, o0BEMaMH 0T00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSATUSMHU. CUMMETPHUS B TPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CAUMMETPUH (UTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HH(POPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYCCKUX (UTypax, NPEACTABICHHYIO Ha
yepTexkax U pUcyHKax
[TpumensiTh reomeTpudeckre (PakThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANOoJaralolliuX HECKOJIbKO IIaroB PEIIeHHUs, €CIU YCIOBUS
MPUMEHEHHUS 33JIaHbl B IBHOU opMme
718 [IpumensaTh mpocTeWllKe MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIC CHCTEMBI ITPH PEIICHUH CTEPEOMETPUICCKUX 3a]1a4
719 [TpuBOIUTH MpUMEPHI MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE U
' JKU3HH, PACIIO3HABATH MPOSBICHIE 3aKOHOB T€OMETPHUHN B UCKYCCTBE
[TpuMmeHsTh MOTy4YeHHBIC 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATH peallbHbIC
CUTYallUU ¥ IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTudecku  cHopMyaHMpoBaHHOW  MPOOIEMBbI,  MOJEIUPOBATH
7.20 peasibHble CUTYyallud Ha SI3bIKE T'€OMETPHUH, HCCIENOBATh MOCTPOCHHBIE
MOJICJIH C UCTIOJIb30BaHUEM I'COMETPHUSCKUX MTOHITHIA M TEOPEM, arapaTa
anreOphl, pemaTh MPAKTUYCCKUE 3aaud, CBS3aHHBIC C HAXOXKICHHEM
TEOMETPUYCCKHUX BEIIMIUH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yabTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
00pa3oBaTeJILHOM MPOTrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJjbTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMU: TUIHHIPHYECKAsS TOBEPXHOCTH, 00pa3yIoIIue
6.1 [IWIAHIPAYECKON TMOBEPXHOCTH, IWJIWHADP, KOHWYECKas ITOBEPXHOCTH,
' oOpa3yronie  KOHHUYECKOM  IOBEpPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTH
6.2 Pacrnio3HaBath Tena BpaieHus (IMIMHAP, KOHYC, cepa u mmap)
6.3 OOBACHATH CITOCOOBI MOJTYYEHHS TEJ BPAILICHHS
6.4 KnaccudumupoBars B3anMHOE pacnosiokeHHe chephl U MITOCKOCTH




6.5

OnepupoBaTh MOHATUSMU. IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJIOW, OCHOBAHHE IIAPOBOrO CIOSI, BBHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH TEJI BpallleHHS,
TEOMETPUYECKHX Tell C MPUMEHEHUEM (PopMyT

OnepupoBaTh IMOHATUSAMHU. MHOTOTPAHHHMK, BIHMCAHHBIH B cdepy H
ONKMCAaHHBIN 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOIPAHHUK HIIA TEJIO
BpallICHUS

BBIYHCIATE COOTHOMIEHUS MEXTy TUIOIIAISIMU IIOBEPXHOCTEH M 00BbEMaMHU
MOAOOHBIX TE

6.9

N300paxkaTh n3ydaeMble (GUTYPbI OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BeInonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PHCYHKOB IMPOCTHIX
00BEMHBIX (uryp: BHI CBepXy, COOKY, CHU3Y, CTPOUTH CEUEHUS Tel
BpallleHus

W3BnekaTb, MHTEPHPETHPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTypax, MpPEeACTABICHHYIO Ha
YyepTekax U pUCyHKax

[TpumensTh reomeTpuueckre (PaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aJa4, MPEANOJaralollUX HECKOJIbKO INAaroB PEIICHUsl, €CIU YCIOBUS
MPUMEHEHHUS 33/IaHbl B IBHOU opMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JIEHCTBUS CIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKUMH CBOMCTBAMHU OHH
o0tamaroT

HpI/IMeHHTL MMPpaBUJIO ITapaJlICJICIIUIICAa IIPH CIIOKCHHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMM. JAEKAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojl MeXJAy BEKTOpaMH, CKaJIpHOE MPOU3BEIECHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOpPOB M TNPOM3BEACHHME BEKTOpa HAa YUCIO, YToJ
MeX/y BEKTOpaMH, CKaJIIpHOE MPOU3BEACHHE, PACKIabIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3aﬂaBaTB IJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMEC KOOPpANHAT

6.19

PemraTs HpOCTeI\/IIHH/Ie TCOMETPHUUCCKUE 3aJa4 HAa IPUMECHCHUEC BEKTOPHO-
KOOpAWHATHOTO ME€TOJa

6.20

Pemarn 3aJadyyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIICHUH H
HAaXO0XIACHUC TCOMETPUUYCCKUX BCIIUYUH I10 06pa3uaM W aJIrOpUTMam,
MMPUMCHAA HU3BCCTHBIC METOAbI npu pEeIICHUN CTaHAAPTHBIX
MaTEMaTHYCCKHUX 3aJa4




6.21

IIpuMeHATH mpocTEeWIIMe NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

IIpuBoaUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HM, PaCIIO3HABATh IIPOSBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE

[TpumeHsTh MOTyYeHHbIC 3HAHUS HA MIPAKTHKE: aHATU3UPOBATH pealibHbIE
CUTYallUU U IPUMEHATH U3yUEHHbIE MOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTHyecku  cHopMyaMpoBaHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CUTYyallMd Ha S3bIKE T'€OMETPHUH, HUCCIEAOBATh MOCTPOCHHbBIE
MO/IEJIY C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MTOHATUHN U TEOpEM, arnapara
anreOphl, pellaTh MPaKTUYECKHE 3aJlayd, CBSI3AHHBIE C HAXOXKJICHHEM
F€OMETPUUECKUX BEIIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kona

HpOBepHeMblﬁ 3JIEMEHT COAECPKaAaHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATUS cTepeoMeTpuu. Touka, npsiMas, IUIOCKOCTb, IIPOCTPAHCTBO.
[TonsTre 00 aKCHOMATUYECKOM ITIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIECTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnonokeHue  OpsIMBIX B [IPOCTPAHCTBE.  IE€pECEKarolIuecs,
napajuleJibHble M CKpeluBarouiyecs: mnpsMble. [lapamnenbHOCT  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE. MapajlielbHble MpsIMblE B  MPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSMBIX, MAPALIEIBHOCTh MPSAMOM M IJIOCKOCTU. YTIIBIC
COHANPABJICHHBIMA CTOPOHAaMH, YIOJd MEXJIy MpsAMbBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEH: MapajuieiabHble TUIOCKOCTH, CBOWCTBA MapaljIeIbHBIX
wiockocteil. [Ipocreiiimme mpocTpaHCTBEHHBbIE (DUTYpPHl Ha IUIOCKOCTH: TETpa’Jp,
KyO, mapasuiefnenumnei, IOCTPOCHUEe CeUeHUN

HepHeHILI/IKy.HﬂpHOCTI) HpﬂMOfI U TIIJIOCKOCTH. NCPHNCHAUKYIIIPHBIC IIPSIMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapajliebHbIe U MEPICHIUKYISIPHBIC K MJIOCKOCTH, PU3HAK
MEePIEeHIUKYISIPHOCTU MPSIMON U TIIOCKOCTH, TeOpeMa O MPsIMON MepHeHAUKYIISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXY MPAMOU U MIIOCKOCTBIO, IBYTPAHHBII
yroJl, TMHEWHBIN yroJl AByTrpaHHoro yria. [lepnenaukynsp v HakJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TNTOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 TUIOCKOCTH, MPOEKITUS (PUTypHl Ha
IJIOCKOCTH. [IepreHIMKyIIpHOCTS IJIOCKOCTEN  MPU3HAK NEPIEHANKYIIAPHOCTH JIBYX
mwrockocteil. Teopema o TpEX NMeprneHANKyIsIpax

IloHsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOI'DAHHUKA, BBIMYKJIbIE U
HEBBINYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipmsma: N-yronbHas
Mpu3Ma, TpaHU M OCHOBAHUSI MPU3MBI, MpsiMasi U HAKJIOHHAs MpPHU3MbI, OOKOBas U
OJIHAs OBEPXHOCTH Npu3Mbl. [lapamnenenunes, npsMOyrojabHbIN Mapaiesenumne]
u ero cpoiictBa. [Iupamuzaa: N-yroynpHas nupamuja, TpaHd U OCHOBaHHME MUPaAMUJbI,
OOKOBasi M TOJIHAs MOBEPXHOCTh MHpPAaMUbI, MPaBUWIbHAS U yCEUEHHAs MUPAMUJA.
OnemeHTHl Tpu3Mbl W nUpaMuibl. [IpaBuibHBIE MHOTOTPAHHHMKH. TIOHSATHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, NpaBUIbHAsA NpHU3Ma M IMpaBUIbHAs INUPAMUJA,
NpaBUJIbHAS TPEYTOJbHASA MUpaMUIa U MPaBUIIBHBIN TeTpa’ap, kyO. [IpeacraBienue
O NIPAaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, JOJEKadJp M uKocarapyrue CedeHus
MPU3MBbI U TUPAMU/IBI

CI/IMMCTpI/ISI B IIPOCTPAHCTBE. CUMMETPHA OTHOCUTEIBLHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHA B nupamMuiax, napajiiejacnuieaax, MpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Borunicnenne 371€eMEHTOB MHOTOTPaHHMKOB: pEOpa, AuaroHanu, yrisel. [lmomanb
OOKOBOM TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH MPSAMON MPHU3MBI, ILUIOMIAb




OCHOBaHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON mpu3Msl. [lnomans 00koBO
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWIBHOM NUPAaMUIBL, TeOpeMa O IUIOIALU
yceu€HHoM nupamusl. [Tonstue 06 06béMe. O0bEM MpPaMUIbl, TPU3MBI

1.7

[Tomo6HbIe Tena B ipocTpaHcTBe. COOTHOIICHUST MEKY TUIOIIASIMH TOBEPXHOCTEH,
00bEMaMU 1TOI00HBIX TEN

11 KJIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT coepKaHUA
I'eomerpus

[HunmuHaprdeckas TOBEPXHOCTh, 00pa3yIONTUE IMIHHIPUISCKON TTOBEPXHOCTH, OCh
HUJIUHAPUYECKOW MOBEPXHOCTH. LIMIMHAP: OCHOBaHUS M OOKOBas IMOBEPXHOCTD,
o0pa3yromias U 0Ch, TUIOMIAIb OOKOBOH U MOJTHON TOBEPXHOCTH

Konunueckass moBepxHOCTh, 0Opa3yloollne KOHUYECKOH TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOcTU. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yromas
1 OCB, TUIOMIA/Ib OOKOBOM 1 TIOJTHOM MOBEPXHOCTH. Y CEUE€HHBIN KOHYC: 00pa3yromiue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: meHTp, paauyc, IMaMeTp, IIoaab moBepxHoct chepol. Bzaumuoe
pacnosnoxxeHue chepbl U IUNIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIoaib

chepsl

6.4

6.5

6.6

N300pakeHue TeJ BpallleHus Ha IJI0CKOCTH. Pa3BEépTka mumHapa 1 KOHyca
KomOuHanuu Tten BpalleHus MU MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONHCAHHBIN
OKO0JIO cepsl, cepa, BIMCaHHAS B MHOTOI'PaHHUK, WIIH TEJIO BPALLICHUS

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJBHOTO Mapajiesienunena u ciueactsus u3 He€. OO0bEM LMIMHIPA,
KoHyca. O0bEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOMIAISIMU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

Ceuenust nuauHApa (apauielbHO W MEPIEHANUKYISIPHO OCH), CEYCHUs] KOHYca
(mapasienbHOE OCHOBAHHIO U IIPOXO/IIIEe Yepe3 BEPIIHHY), CEUYSHUs Iapa

BeKTOp Ha TNUIOCKOCTH U B IPOCTPAHCTBC. CrnoxxeHre W BBIYMTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpAa HA YHUCIIO. Paznoxenue BCKTOpa 110 TpeM HEKOMIUJIaHapHbIM
BCKTOpaM. HpaBI/IJ'IO napaJjuieJCnuIicaa. Pemienne 3agay, CBS3aHHBIX C
MPUMCHCHUCM IIpaBUJI JEHUCTBHI C BCKTOpaMHn

[IpsimoyronbHasi cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
IIpocreiimme 3amaum B KOOpAMHATAaX. YTol Mexay Bekropamu. CkaisipHOe
IIPOU3BEICHNE BEKTOPOB. BhIUMClIEHNE YITIOB MEXAY NPSMBIMH U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJ TP PELIEHUH T€OMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHHUSI K MPEeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOI IPOrpaMMbI CPeIHEro oo1Iero
o0pa3oBaHus

BnageHne Meronamm JOKa3aTENbCTB, aIrOPUTMaMHU pEIIEHUS 3ajady;
yMeHue (GOpMyaHpOBaTh U OINEPUPOBATH TMOHATHAMU. ONpEACTICHHE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, JOKA3aTEIIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKHU; IPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
00paTHOE M NPOTHUBOIOJIOKHOE YTBEpPXKJIEHHUE, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ, MaTEeMaTHUYeCKONM WHAYKIINH;
IIPOBOAMTH  JOKA3aTENbHBIE PpACCYKICHWS IpU PpELICHUM 3anad,
OLICHMBATh  JIOTMYECKYIO0  IMPAaBUIBHOCTb  PACCYKIEHHUH, yMEHHE
OIEpUPOBATh MOHATHAMHU. MHOKECTBO, IOIMHOXECTBO, OINEpPALMU Haj
MHOKE€CTBaMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar AJis ONMCAaHUs PEAJIbHBIX IIPOLIECCOB U SIBJICHUH U NIPU PELICHUU
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX IPEIMETOB; YMEHHE
ONepUpOBATh MOHATHAMMU: Tpad, cBI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMUHBIMU

CHOCO68.MI/I; HCIIOJIB30BaTh Fpa(l)BI IIpu pCHICHUU 3a1a4

YMeHue onepupoBaTh NOHATHUSMU: HATYpPaJIbHOE YHUCIO, LIEJI0€ YHCIIO,
CTEMEeHb C LETBIM MOKa3aTeIeM, KOPEHb HaTypaIbHOW CTENEeHU, CTETICHb
C palMOHAJbHBIM  [IOKa3aTeleM, CTeNeHb C  JACHCTBUTEIbHBIM
nmokaszaTeyieM, JiorapuM YHCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK IO MOJYJIIO, PAalMOHAIBLHOE YHCIIO,
UppAlMOHATIFHOE  YHUCIIO,  MHOXECTBa  HATypaibHBIX,  LEJbIX,
palMoOHANBHBIX, JACHCTBUTEIBHBIX YHCEN, YyMEHHE HCIOJb30BaTh
MPU3HAKK JIETMMOCTH, HAUMEHBIUN OOLINIl JeTUTeNh U HauMEHBIIee
obmee kpaTHoOe, aropuT™ EBKIIMIA Tipu peleHnn 3a1ad; 3HAKOMCTBO C
pa3IUYHBIMM ~ TMO3ULHUOHHBIMU  CHUCTEMAaMHM  CUHCIICHMS;, yMEHHUE
BBITIOJIHSITh BBIYMCIICHHE 3HAYEHWW W MPeoOpa3oBaHUsI BBIPAXKEHUN CO
cTeneHsMH U jorapudmamu, mpeoOpa3zoBaHUS IPOOHO-PAIIMOHATHHBIX

BBIpa)KeHHfI; YMEHHUE OIICPUPOBATH INOHATHAMMU. IIOCJICAOBATCIHLHOCTD,




apudMeTHIecKast porpeccusi, reoMeTpruIecKas mporpeccus, 0eCKOHEUHO
yOBIBalOIIasi  TEOMETPUYECKass  MPOTPEeccHs;  yMEHHE  3aJ1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpMYT;
YMEHHE ONEepPHPOBATh MOHATUSAMHU. KOMIUIEKCHOE YHUCIIO, CONPSDKEHHBIC
KOMILJIEKCHBIE YHCIIa, MOIYJb M apTyMEHT KOMIUIEKCHOTO yHcia, ¢popma
3aIMCH KOMIUICKCHBIX 4HCell (reoMeTpudecKasi, TPUrOHOMETpUYecKas 1
anreOpanyeckas); yMeTb MPOU3BOIUTH apU(PMETHUCCKUE ICHCTBUSA C
KOMIUIEKCHBIMH ~ YWCJIAMH; TPUBOIUTH IPUMEPHl  HCIIOJIB30BAHUS
KOMIUICKCHBIX YHCEJI; ONEPUPOBATh MOHATUAMU. MaTpuia 2X2 u 3X3,

OIIpCACIIMTEIIb MaTPHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIINTEIA

YMeHHe OonepupoBaTh IMOHATHAMU. palUOHAIbHBIC, UPPALMOHAIIBHBIE,
NoKa3aTebHbIe, CTENEHHBIE, JIoTapu(pMUIECKHe, TPUTOHOMETPHUYECKUE
YpaBHEHUs U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIIEpUPOBATH
HNOHSTUSMM. TOXJECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTD
YPAaBHEHHW, HEpPAaBEHCTB M CHUCTEM; YMEHHME pellaTbh YpaBHEHU,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILUBI pa3JIMYHBIX NPUEMOB; pelIaTh
YPaBHEHUs, HEPABEHCTBA W CHUCTEMBl C IIApaMeTpOM; IPHUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIA PELICHUS MaTEMaTUYECKUX

3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanbHON )KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (PyHKIHS, YETHOCTh (PYHKIINH,
HNEPUOJIMYHOCTh (DYHKIIMH, OIPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GyHKIUH, 3KCTpeMyM (PyHKLIHMH, HAauOOoblllee U HAUMEHbIIEe 3HAUCHUS
(GYHKLIMHU Ha IPOMEXKYTKE, HEMIpepbIBHAs (YHKIINS, aCUMIITOTHI rpaduka
GbyHKIMH, TIepBasi ¥ BTOpas MPOU3BOAHAS (DYHKLUHU, T€OMETPUUECKUI U
¢u3nyeckuif CMBICI TPOM3BOJHON, NepBOOOpa3Hasi, OMNpeAeIEHHbIH
UHTETpall; YMEHHE HaXOAUTh AaCUMIITOTHI rpaduka (QYHKIHMH; yMEHHE
BBIUNCIIATh NPOU3BOAHBIE CYMMBI, IIPOM3BEIEHHUS, YaCTHOIO H
KOMIIO3UIMN (YHKIIMM, HaXOJUTh YpaBHEHHE KacaTelbHOM K rpauky
(GyHKIMK, yMEHHE HaXOAWUTh NMPOU3BOJIHBIC 3IEMEHTApHBIX (DYHKIHIA;
YMEHHME MHCIONb30BaTh MPOU3BOAHYIO JUIsl HMCCIEAO0BaHUS (DYyHKIUH,
HAXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH, CTPOUTH
rpauKd MHOTOYJICHOB C MCIIOJIb30BAaHHEM arrapaTa MaTeMaTH4ecKoro
aHalM3a, MPUMEHATh IPOU3BOJHYIO Ul HAXOXKIEHUS HaWIydlIero
penieHuss B NMPUKIAJHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMHYECKUX W

(I)I/I3I/I‘-ICCKI/IX 3aJlayax,; HaxoAUTh IJIOLIAaA U 00BEMBI q)Hpr C IIOMOIIBIO




MHTCrpajia;, IMpUBOAUTH IIPUMEPhl MAaTCMAaTHYCCKOr0 MOACIUPOBAHUA C

noMouibio AuQdepeHrnaIbHbIX YpaBHEHHH

YMeHue omnepupoBaTh MNOHATHSAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMS, KOMIO3UIMA (YHKIMN, JTUHEWHas (YHKUIUS, KBaJApaTUYHAS
byHKIHS, panyoHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKLIMH, TOKa3arenbHas M Jorapudmuyeckas QyHKIUH, yMEHHE
CTPOUTH TpapuKH W3yYEHHBIX (YHKIWN, BBIIOJIHATH HpeoOpa3oBaHUS
rpaduKoB (QyHKIUH, UCHIOIB30BATh I'PpaUKHU AJIs U3yUEHUS IIPOLIECCOB U
3aBUCUMOCTEH, MPHU PEUICHUU 3a]a4 U3 APYrUX Y4eOHBIX MPEAMETOB H
3ajlay U3 peasbHOM >KHU3HU; BBIpaXKaTh (OPMYJIaMU 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU, HCIIOJIb30BaTh CBOMCTBA U rpaduKu (PYHKIUHA AJIs peTeHHsI
ypaBHEHMI, HEpaBEHCTB M 3ajJady C M[apaMeTpaMy; HU300pakaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VMeHHe peliaTh TEKCTOBBIC 3aJa4d Pa3HbIX THIOB (B TOM 4YHCIC Ha
IPOIICHTHI, JI0JIM M YacTH, HA JIBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB H
yCIIyT, HAJIOTH, 3aJ1a4uy U3 00JaCTH yIpaBJIECHUs JTUYHBIMU U CEMEHHBIMU
(MHAHCAMU); COCTaBJIATh BBIPAKCHHS, YPAaBHCHUS, HEPABEHCTBA M HX
CHUCTEMBI 0 YCJIIOBHMIO 3aJlayd, MCCIIEOBAThb IOJIYYEHHOE pEUICHUE U
OLICHMBATh IPaBAOINOJ00HOCTh PE3yJIbTaTOB;, YMEHHE MOJEIUPOBATh
peanbHble CUTyallUd Ha S3BIKE MATEMAaTUKH, COCTaBIIATh BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA W MX CHUCTEMBl [0 YCIOBHIO 3aJayH,
UCCIEA0BATh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM almapara

anredpbl, UHTEPIPETUPOBATH OTYUYEHHBIA PE3yabTAT

YMeHue onepupoBath MOHATUSIMU: cpeiHee apupMeTnIeckoe, MeIuaHa,
HauOoJIbIlIee M HAMMEHBIIIEEe 3HAUCHUSI, pa3Max, IUCIIePCHUs, CTAaHAAPTHOE
OTKJIOHEHHE YMCIOBOTO Ha0Opa, yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
nH(}OopMaIrIo, IPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPaXKAIOIIYIO0 CBOMCTBA pPeaIbHBIX MPOLECCOB U SIBJICHUM; IPEACTABIATh
uHGOpMaLMI0O C TMOMOUIbI0 TalnMIl M JUarpaMM; HCCIEI0BaTh
CTaTHCTUYECKUE TaHHBIC, B TOM YHCIIe C MPUMEHEHUEM TpadUuyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpapueCcKu NCCIIeT0BaTh COBMECTHBIE
HAOMIO/IEHUSI C TOMOINBIO JWAarpaMM pPAacCEMBaHUS W JIMHEHHOM

perpeccun




YMeHue onepupoBarbh IOHATUSAMH. CIIy4alHBIM OIBIT WM CIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4alHOI'O COOBITUS; yYMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJ0B; MPUMEHSTH
(bopMysbl CIOXKEHHS M YMHOXKEHHUS BEpOSITHOCTEH, (OpMyIly IMOJIHOH
BEpOSATHOCTH, (hopmyny bepHymu, komOuHAaTOpPHBIE (PAKTH U POPMYIIBI;
OLICHUBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE ONEepUpPOBATh
NOHATUSAMM. CllydyailHas BEJIMYMHA, PpACHpPEIEICHUE BEPOSTHOCTEM,
MaTEMaTHYECKOE OXHUJAHWE, AHUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CIlydallHOW BENWYHMHBI, (YHKIUH paclpeleNeHuss H  IUJIOTHOCTH
PaBHOMEPHOIO, IIOKa3aTeJIbHOIO W HOPMAJBbHOIO pPACHpeAciICHUl,
YMEHHE HCIIOJIb30BaThb CBOMCTBA M3YyUYEHHBIX pAacIpeAeieHuil s
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSMH. 3aKOH OOJBIIUX YHUCEl,
METOABI BBIOOPOYHBIX HCCIIEIOBAHMN, yYMEHHE IPUBOAUTH HPUMEPHI
HPOSIBJIICHUS. 3aKOHA OOJBIIMX YHUCEN B NMPHUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIO INepecTaHoBOK; OuHOM HbloTOHA, ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYKACHUS sl pEIICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH  pEaJbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U HUHTEPIPETUPOBATH IIOJIyYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh IOHATHAMU. TOYKA, MpsAMas, IUIOCKOCTS,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIWYMHA YIVa, IUIOCKHH Yroi,
JBYI'PAaHHBIA yroJl, TPEXTPAHHBIM YIroJ, CKPEUIMBAIOIIMECS HPSIMBIE,
NapaJuIeIbHOCTh U NEPIEHAUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIy HPSAMBIMH, YroJl MEXIy IPSMON M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMH, PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSTHUE MEXK]y TUIOCKOCTSMM; YMEHUE UCIIOJIB30BATh IIPH
pelIeHNH 3a7a4 U3Y4eHHbIe (aKkThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpPA; CTPOUTH
MaTeMaTU4YeCKUEe MOJEIHM C IIOMOLIbI0 T€OMETPUYECKUX IIOHATHH U

BCJIMYMH, PCIIaTh CBA3AaHHBIC C HUMH MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUTYpbI, 00BEM QUTYPHI,
MHOTOTPaHHMK, MPaBWIBHBII MHOTOIPaHHUK, CEYEHHE MHOTOTPAHHHMKA,
KyO0, mapamienenumnen, Mpu3Ma, Nupamujaa, (urypa u IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaas cdepsl, MIomaib
MOBEPXHOCTU MHPAaMUIbI, NMPU3MBI, KOHYyCa, IWIMHAPA, 00BEM KyoOa,

NpAMOYT'OJIBHOTO IMapaUICJIICIUIICAa, THPaMHUAbI, IIPU3MBbI, HUJIXHIAPA,




KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUSI KOHYyca M IWIMHApA,
napajulelbHble OCH WM OCHOBAaHMIO, CEUCHHE Iapa, IUIOCKOCTH,
Kacamomasacs cdepsl, MWINHAPA, KOHYCA, yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHUKH, (GUTYPHI U TOBEPXHOCTH
BpAILCHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOHCTBAa FEOMETPUYECKUX (DUTYP, CAMOCTOATEIHLHO
(bopMyaHpOBaTH ONpeeNeHIs U3ydyaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI
0 CBOWCTBax M NMpPHU3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIN
ONpoBepraTh MX, YyMEHHE TPOBOAMTH Kiaccudukauuioo ¢uryp 1mo
Pa3IUYHBIM TIPU3HAKaM, BBIOJIHATH HEOOXOIMMBIC JOTOIHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh TMOHATHSMHU. JBW)KCHHE B TPOCTPAHCTBE,
napajuieNIbHbIA MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE MMOAO0OMS, MOMOOHBIE (UTYpHI; YMCHHE
pacro3HaBaTh paBHbIC U MOJOOHBIC (UTYpHl, B TOM YHCJIE B TPHUPOJIE,
HCKYCCTBE, apXHUTEKTypE; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
[PH PEIICHUH 33/1a4; HAXOUTh T€OMETPUIECKUE BEJTMYMHBI (IJIHHA, YTOJI,
IoMma b, 00BEM) MPH PELICHUH 3a/1a4 U3 APYTHX YUCOHBIX MPEIMETOB U
U3 peaJbHON KHM3HU; YMEHUE BBIUUCIIATH F€OMETPUYCCKUE BEIMYHHBI
(mmuHa, yrou, miomanb, 00bEM, IUIOMIAAb MOBEPXHOCTH), HCIIONIB3YS
U3y4eHHbIE (OPMYIBI U METOJBI, B TOM YHCIE: IJIOMIAh MOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCA, IWIMHIPA, TUIOMAIb cdepnl; 00bEM KyOa,
NPSIMOYTOJIBHOTO TMapaljieNienuneia, MUPaMUIbl, TPU3MBI, HUIHHAPA,

KOHYCa, 1l1apa; yMEHUEe HaXOAUTh OTHOIIIEHUE 00bEMOB MOJOOHBIX (UTYP
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YmMmenune OICprUpoOBaAThH TIOHATUSAMU. IpsAMOYroJjibHad CUCTEMaAa KOOpAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOU3BEJICHUE BEKTOpPAa Ha YHUCIO, Pa3JIOKECHHE BEKTOpa IO Oa3ucy,
CKaISIPHOE TPOU3BENICHHE, BEKTOPHOE MPOU3BEIACHHUE, YrOJl MEXIy
BeKTOpaMI/I; YMCHHUE HCIIOJIL30BAaTh BCKTOpHBIﬁ n KOOpI[HHaTHBIfI METO/
JUIS  PELICHHS TCOMETPUYECKUX 3aJady W 3a7ad JIPYrux y4eOHBIX

IIPEMETOB
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YMenue BBI6I/IpaTB HOI[XO,[[SIH_[I/Iﬁ METOA Uil pPCIICHUs 3aJayu,
IMOHUMAaHHUE 3HAYUMOCTH MATEMATUKW B H3YYCHHU IPHUPOAHBIX H
06H.[CCTBCHHLIX mnmponeccoB  u }IBHGHI/Iﬁ; YMCHHUEC  PACIIO3HABATH

IMPOSBJICHUEC 3aKOHOB MaTEMAaTUKHW B MCKYCCTBE, YMCHHC IPUBOAWUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTH4YeCKOM HayKHu




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna ¥ BBIYUCIIEHUS

11 Hatypanbhble u niensie yncia. [Ipu3Haku JeTUuMOCTH LENbIX YHCE

12 Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLEHTHI,
' 0eCKOHEUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOU cTeneHu. JlelcTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTETIeHU

14 Crenenp ¢ uenbiM mokazateneM. CTemeHb C PalMOHAIBHBIM IIOKA3aTENIeM.
' CBolicTBa CTETIEHU

15 CuHyc, KOCHHYC WM TAaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YUCJIOBOIO apryMEeHTa

1.6 Jlorapudm umcna. JlecATuuHble U HATypaJIbHbIE JOrapH(pMbI

JlelicTBuTenbHble 4ncia. ApupMeTHYECKHE OIepaluu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmk€HHBIE BBIYMCICHUS, NpaBWIIa OKPYIJIEHUS, NPUKHIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUI

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KomrmiekcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie u 1poOHO-paIIOHAIEHBIC YPaBHEHUS

2.2 WppannonanbHble ypaBHEHU

2.3 Tpuronomerpuueckrue ypaBHeHHUs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOGHO-paIOHANIbHBIE HEPABEHCTBA

2.6 HppannonanbHbele HEpaBEHCTBA

2.7 [Toka3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHeHHUsI, HEpaBEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Martpuna cucTeMbl JIMHEWHBIX YpaBHEHUU. ONpenenuTesb MaTpUIbl
3 OyHKIMYN 1 TpaduKu




@yukius, crnocodsl 3axanus ¢yHkuuu. I'padux Gynkmuu. B3aumuao oOpaTHbie

3 ¢dbysakuu. Uéraeie n HeuéTHbIe pyHKumu. [lepruoanaeckue GyHKIIMN
OOnacte ompeneneHus: WU MHOXECTBO 3HaueHuil ¢ynkmuu. Hymu ¢yskuum.
32 [TpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIUH.
' MaxkcumyMbl 1 MUHUMYyMbl (QyHKUIUU. HanGonbliee u HauMeHbllee 3HAYEHUE
(GYHKLIMU Ha IPOMEXYTKE
33 CrenenHas ¢QyHKLUMs C HaTypajJbHbIM M LeJNbIM Ioka3ateneM. EE€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHS N-0i CTETIeHU
3.4 Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. Acumnrorel rpadukoB ¢ynkuuid. CpoiicTBa (QYHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHNs [IOCJIEN0BATEIILHOCTER
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmyiia CIOKHBIX MPOIEHTOB
4 Hauana maTemaTudeckoro anaimsa
4.1 [TpousBoanas Gpynkunu. [Ipon3BogHbIE AIEMEHTAPHBIX (QYHKIHHA
[IpumeHeHne NPOM3BOIHOW K HCCIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxieHre HanOobIIero 1 HaMMEHbBILIETO 3HaUeHUs (PyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MHrerpain
5 MHosecTBa U JIOTUKa
5.1 MHoOkeCTBO, ornepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlleHUS
7.5 Koopaunats! 1 BEeKTOpbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

1.  Aranacsn JI.C., byty3oB B. ®. T'eometpus 7-9 k. Yuebnuk s 7-9
KJIACCOB cpenHen mkoJibl. M., «IIpocBenienne».

2. 3BaBuu JI. U. «Tectol mo reometpun 7 kim», M. «Dx3amen» 2013 r.

3.  banasu O. H. «3agaun Ha roTOBBIX uepTekax», M3a. «Dennkc», 2013 r.
4.  DneKTpoHHOE COMpPOBOXACHUE g yueOHuKa «I'eomerpust 7-9»

5.  Iloypounslie pa3paboTku o MaremMaTuke K yueoHomy komruiekty JI. C.
AranacsiHa. 7 xnacce. M.: [lpoda.

6.  Aranacsu JI.C., byry3oB B. ®. I'eomerpus 7-9 xi. Yuebnuk s 7-9
KJIACCOB cpeaHen mkojbl. M., «ITpocBenienue».

7. 3BaBuu JI. K. «Tectsl mo reomerpun 8 kim», M. «Ok3amen» 2013 r.

8.  bamasu O. H. «3agauu Ha TOTOBBIX YepTexkax», M3n. «Denukc», 2013 r.
9.  DrekTpoHHOE CONMPOBOXKACHUE MJis yueOHuKa «['eomerpus 7-9»

10. Tloypounsie pa3paboTKH 1o MareMaTuke k yueonomy xkomruiekty JI. C.
Artanacsna. 8 xkiacc. M.: [poda.

11. Aranacsu JI.C., byry3os B. ®. TI'eometpus 7-9 xin. YueOnuk mis 7-9
KJIACCOB cpeaHen mkoJibl. M., «IIpocBenienne».

12. 3aBuu JI. U. «Tectsl mo reomerpun 9 xkim», M. «Ok3amen» 2013 .

13. bamasa 3. H. «3agaun Ha TOTOBBIX YepTekax», U3a. «Denuke», 2013 .
14. DnexTpoHHOE COMPOBOXKIACHHE /s yueOHuka «I'eometpus 7-9»

15. TloypouHsbie pa3pabOTKu M0 MaTeMaTuke Kk yueOHoMmy komruiekty JI. C.
AranacsHa. 8 xinacc. M.: [Ipoda.

16. COponuku TecToB A1 moaroToBku K I'MA.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. DnexTpoHHOE Mocobue «B momorp yuutento marematuku», OO0
HIIT «Opney», 2013 r, coct. Kypkosckas U. E.

2. [Ipu cocraBienun paboueit mporpamMmsbl IMJIAHUPYETCS TPUMEHEHUE
UMEIOUINXCS KOMIBIOTEPHBIX MPOIYKTOB: OeMOHCIMPAYUOHHBLU MAMeEPUal,
3a0anust 05 YCMHO20 ONPOCA YH4aAUUXCsl, MPEHUPOBOUHblE YNPANCHEHUSL,
UHMEePaKmMugHble mecmeol.

NHTEepHET-UCTOYHUKU:

http://www.edu.ru - ®deaepanpabiid TopTas Poccuiickoe oOpazoBaHue
http://www.school.edu.ru - Poccuiickuii 0011e00pa3oBaTeIbHbIN TOPTAIT



http://www.edu.ru/
http://www.school.edu.ru/

Www.1september.ru - Bce nmpuitoskeHus k razere «lceHTsOps»
http://school-collection.edu.ru — enunas KoyieKIus UGPOBBIX 00pa30BaATEIBHBIX
pecypcoB

http://vschool.km.ru BuptyaneHas mkosia Kupumia u Medonus
http://matematika-na5.narod.ru/ - marematuka Ha 5! Calt pmas  yuuTenei
MaTEeMAaTHKU

http://www.alleng.ru/edu/mathl.htm - k ypoky mareMaTuku
http://idppo.kubannet.ru/ KKWAIIIIO

http://www.uchportal.ru/ - yuuTensckuii moprai

http://nsportal.ru/ -commanpHas ceTh paOOTHUKOB OOpPa30BaHMUS.

http://www.univer.omsk.su/omsk/Edu/Rusanova/title.ntm [TnaaumeTpus.
3agauyHuK

http://golovolomka.hobby.ru/ T'o10BOIOMKH ISl YMHBIX JIFOAEH
http://www.uic.ssu.samara.ru/~nauka/MATH/STAT/ALGORITM/algoritm.html
20 3a7a4 IO CTEPEOMETPHH.

http://archive.lseptember.ru/nsc/2002/28/2.htm  pedycsl W  KPOCCBOPABI  TIO
reOMETPUH

http://www.alleng.ru/edu/mathl1.htm

http://www.matematika-na.ru/6class/mat 6 12.php

http://school-collection.edu.ru/about/methodic/

http://xn--80abucjiibhv9a.xn

http://www.mathtest.ru/index.html

http://nsportal.ru/irina-evgenevna-kurkovskaya

https://irinakurkovskaya.nethouse.ru/



http://www.1september.ru/
http://school-collection.edu.ru/
http://vschool.km.ru/
http://matematika-na5.narod.ru/
http://www.alleng.ru/edu/math1.htm
http://idppo.kubannet.ru/
http://www.uchportal.ru/
http://nsportal.ru/
http://www.univer.omsk.su/omsk/Edu/Rusanova/title.htm
http://golovolomka.hobby.ru/
http://www.uic.ssu.samara.ru/~nauka/MATH/STAT/ALGORITM/algoritm.html
http://archive.1september.ru/nsc/2002/28/2.htm
http://www.alleng.ru/edu/math1.htm
http://www.matematika-na.ru/6class/mat_6_12.php
http://school-collection.edu.ru/about/methodic/
http://минобрнауки.xn/
http://www.mathtest.ru/index.html
http://nsportal.ru/irina-evgenevna-kurkovskaya
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