


IHHOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma ydeOHOTO Kypca «l'eoMerpus» 0a30BOTO YPOBHS IS
obyuarommuxes 10 —11 kmaccoB pazpaboraHa Ha ocHoBe @DenepalbHOTO
roCyIapCTBEHHOTO 00Pa30BaTEIbHOrO CTaHAApTa CpeaHEro odIIero oopa3oBaHus,
C yu4€TOM COBPEMCHHBIX MHPOBBHIX TpeOOBaHHWH, MNPEIABABIICMBIX K
MaTeMaTHUYeCKOMY OOpa3oBaHMIO, W TPAJAMIMKA POCCHHMCKOro 0Opa3oBaHUA.
Peanmmzanmst mporpaMmbl 00eCIIeUnBacT OBJIAJCHNAS KIIFOUSBBIMIA KOMIICTCHITHSIMH,
COCTaBIIAIONIMMH OCHOBY JIJIi CAaMOPA3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh  OOIMEKYIbTYPHOTO, JIMYHOCTHOTO MW TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH O0YYArOIIUXCA.

HEJIN N3YUEHHNSA YYEBHOI'O KYPCA

BaxkHocTs yueOHOTO Kypca TeOMETpHM Ha YPOBHE CPEIHETO OOIIero
oOpa3zoBaHrs OOYyCIIOBJICHA TPAKTHYCCKONH 3HAUMMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOyUCHHWS TEOMETPHH B HAINPABJIICHUH JIMYHOCTHOTO
pasBuTHs oOydaromuxcs, (opMupoBaHUsS (YHKIIMOHATHHOW MaTEMaTHIECKOMN
IPaMOTHOCTH, U3YUCHHS IPYTUX yUeOHBIX AUCIMIUIAH. PazBuTre y oOydarommxcs
MPABWJIBHBIX TPEACTABIICHUNH O CYIIHOCTH M TPOUCXOXKIACHHUH TEOMETPHUUYCCKUX
aOCTpaKmuii, COOTHONICHWH PEAJbHOTO W HACATBHOTO, XapaKTepe OTPaKCHUS
MATE€MATUUECKOM HAYKOW ABJICHWHM W NPOLECCOB PEAIBHOTO MHPA, MECTE
r€OMETPUH B CUCTEME HAyK W POJIM MAaTEMAaTHYECKOTO MOJICITMPOBAHNAS B HAYYHOM
MO3HAHWW U B MPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHMIO HAYUHOTO MHUPOBO33PCHUS
yUaluXxcsi, a TaKXKe KaueCTB MBIIUICHUSA, HEOOXOAWMBIX [UIS aJanTaliid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBnsieTcss oAHUM W3 0A30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOiiero o0Opa3oBaHusA, TaK Kak OOECMEUMBACT BO3MOMKHOCTh H3YUEHHUS KakK
JMCITUTUTAH €CTECTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe wbIieHUE, (HOPMHUPYEMOE TIPH HM3YUYCHHH OOYyUYarOIIMMHUCS
MOHATHHHBIX OCHOB T€OMETPHH W TTOCTPOSHUH TETTOYKH JIOTHUCCKUX YTBEPKICHHM
B XOJIE PEIICHUS TeOMETPUUCCKUX 3a/1ad, YMCHHE BBIABUTATh W OMPOBEPrarh
TUTIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA TPH PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca (QHU3UKH.

YMeHrne OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYMICCTBEHHYIO POJIb BO
BCEX 00MacTsIX ACSITENIBHOCTH deioBeka. OpueHTAIMs 4YejoBeKa BO BPEMEHHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIHaibHOTO ObITHSA, ¢dopma
OTpPaXXCHHUS OKPY’KAIOMIETO0 MHPA, YCIIOBHE YCHENTHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanus  AehcTBUTENbHOCTH.  OmepupoBaHUE  TPOCTPAHCTBEHHBIMH
oOpazamu OOBEAUHSAET pa3Hble BHJAbI YUYEOHOW W TPYAOBOU MNEATEIBHOCTH,



ABIIACTCS OJHUM W3 TPO(PEeCCHOHATBPHO BAXKHBIX KAueCTB, MOSTOMY aKTyaJlbHA
3amaua (popMUPOBaHWS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBITIUICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH MO0 MHOTUM HAIMPABJICHUSM.

I{enp ocBoeHus mporpammbl yueOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHHss — 00IIeo0pa3oBaTe/ibHOE U OOIICKYJIBTYPHOE Pa3BUTHE
oOyyarommxca  uepe3  oOeCleueHHe  BO3MOXKHOCTH  MPUOOPETCHUs U
WCTIOJIb30BAHUA CUCTEMATHUYECKUX TEOMETPUUECKUX 3HAHUM W JICHCTBUM,
cnenuUIHBIX TEOMETPHUH, BOSMOXXHOCTH YCTICIITHOTO TIPOJOIDKEHUS 00pa30BaHUS
M0 CHEUUATILHOCTAM, HE CBA3AHHBIM C MPUKIIAJHBIM UCOJb30BAHUEM I'€OMETPHH.

[Tporpamma 1o reomeTpuu Ha 0a30BOM YPOBHE TMpeIHA3HAYEHA i
00y4YaroIUXCA CPEAHEH IIKOJIbI, HE MCTBITHIBABIINX 3HAUUTEIIBHBIX 3aTPYIHECHUM
Ha ypOBHE OCHOBHOTro 00I1ero odpasoBaHusa. Takum oOpa3zomM, oOydaromiuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOWUTH OOIIME MATEMATHUUECKUE YMEHUSA, CBA3AHHbBIC
co crmemupuKOil TEOMETPHM W HEOOXOAWUMBIC MJI XHU3HA B COBPEMEHHOM
oOiectee. KpoMe 3TOro, OHM MMEIOT BO3MOKHOCTh M3YUHUTh T'€OMETPUIO OoJice
ryOOKO, €ClIM B AAJIbHEHUIIIEM BO3HUKHET HEOOXOJAMMOCTh B T'€OMETPUYECKHUX
3HAHMSX B MPOPECCHOHATBHON ACATEIIBHOCTH.

JlocTHKEHUE 1EAM OCBOSHHS TPOrpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHbIMM 3aJayaMud  OCBOSHHS  Kypca
«"eomerpun» Ha 6azoBoM ypoBHe B 10—11 knaccax sBagroTCA:

e (QopmMupoBaHHWE TPEACTABIACHUS O TEOMETPHUM KaK YacTH MHPOBOH

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBA3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHWE NPEACTABICHUS O MHOTOTPAHHUKAX M TEJaX BPAIICHUS
KaK O BOKHEUIIMX MATEMATHUECKUX MOJENIAX, MO3BOJISAIONIMX OMKUCHIBAThH
Y U3YyuaTh Pa3HbIC SABJCHUS OKPYKAKOIIErO MUPA,

o (QopmupoBaHWe yMEHHA pacro3HaBaTh Ha YEPTEKAX, MOJCIAX W B
peaJIbHOM MUPE MHOTOTPAHHUKHU Y TEJ1a BPALLCHHUS,

e OBJIAJICHHUE METOJIAMM PEIICHUS 33/1a4 Ha MOCTPOCHHS HA M300pAXKEHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

o (QopmMupoBaHWE yMEHHS ONEPUPOBATH OCHOBHBIMH TOHATHAMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMHM CBOWCTBAMMU,

e OBJIAJICHUE  QJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIOB  33/auy,
dopMupoBaHUEe  yMEHHS TPOBOJWTH  HECJOXKHBIE  JOKA3aTEIbHBIC
paccyX/JCHUsI B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3ahady W 334ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE UHTCJUIEKTYAJIbHBIX WM TBOPUYECKHUX CIOCOOHOCTEM
o0yyJarommxcsa, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJICIOBATEIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIIJICHHUS,



o (opMHUPOBaHHE (byHKITHOHATBHOM IPaMOTHOCTH, peeBaHTHOM
F€OMETPUM. YMEHHE PpACMO3HABATh MPOSBICHUS  T'€OMETPUUECKUX
MOHATUNA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHbBIX
CHUTyallUIX W TIPU WM3YUYEHUW NPYTUX yUeOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (hOpPMYyNIHMpOBATH WX Ha S3BIKE
T€OMETPUM U CO37aBATh T€OMETPUUCCKUE MOJACIIH, TPUMEHATh OCBOCHHBIH
F€OMETPUUECKUNA anmnapaT Ui PEUICHUs MPAKTUKO-OPUCHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MOJTYUYEHHbBIE PE3YJIbTATHI.

OTAMuuTENBHON OCOOEHHOCTHIO MPOrPaMMBbl SIBJIACTCS BKIIIOUEHUE B KypC
CTEPEOMETPUM B HAUaJie €ro M3Y4YEHWs 3aJay, pelIaeMblX HAa YPOBHE
WHTYUTUBHOTO MO3HAHUA, U ONPEACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO
MBIIJICHUSA, CTUMYJIUPYET MPOTEKAaHNE MHTYUTHUBHBIX TMPOIECCOB, MOTUBHPYET K
JAJIbHEUIIIEMY U3YUYECHUIO TIPEIMETA.

[TpennouteHue oTnaETCs HAIAAHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHUS, TO
€CTh TCOPETUUYECKUE 3HAHUA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
MPAKTUUECKON AEATEAbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUalllUXCsl B KypCE€ CTEPEOMETPUM MPOBOJAUTCA 3a CUET pEIICHHMS 3a1ad Ha
CO3/JaHUE  TMPOCTPAHCTBEHHbIX O00pa30oB M  3aJady HA  ONEPUPOBAHUE
MPOCTPAHCTBEHHBIMU OOpa3amu. Cos3nanue oOpaza MPOBOAMUTCS € OMOPOH Ha
HarJIsiIHOCTh, A ONEpPUpPOBAaHUME O0OOpa3oM — B VYCIOBUSAX OTBJICUEHHS OT
HArJISITHOCTH, MBICJICHHOTO U3MEHEHUA €0 UCXOTHOTO COJIEPKAHUA.

OcHOBHbIE cojep:kaTesibHble JTuHUU Kypca «I'eomerpum» B 10-11 kmaccax:
«MmuororpanHukmny, «lIpsmbie 1 MIOCKOCTH B MPOCTPAHCTBEY, « Teia BpalieHus»,
«BeKTopbl 1 KOOPJAUMHATHI B NPOCTPAaHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUM
pacrpenensaercas HE TOJbKO IO COACPKATENbHBIM JIMHUSAM, HO M MO Trojam
00yUYeHHs Ha YPOBHE CpPeHEro 00Iero oopa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTam
OCBOCHUsI paboueil mporpaMmbl, PacOpEeAeiEHHBIM MO TojJaM OO0yuYeHMS,
CTPYKTYPUPOBAHO TakKuM 0Opa3oM, 4YTOObl OBJIAJICHUE T'€OMETPUUECCKUMHU
MOHATHUAMHU Y HAaBBIKAMH OCYIIECTBJIAJIOCH MOCAEI0BATEIbHO U MOCTYNATENbHO, C
COOJIIOICHUEM TTPUHIUIIA TPEEMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUS BKJIIOUAIMCH B
OOIIYI0 CUCTEMY TE€OMETPUUECKUX MPEACTABJACHUM OO0YUarOIMNXCs, pacIIupAs U
yriyosisis €€, 00pa3yst NPOUYHbIE MHOKECTBEHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIVIAHE

Ha usyuenue reomerpuun oroautcs 2 yaca B Henemo B 10 kimacce u 1 yac B
Henemo B 11 kiacce, Bcero 3a aBa roja oOyuenus - 102 yueOHbIX yaca.



COJAEP KAHME YUEBHOI'O KYPCA
10 KUIIACC

[IpsiMble U TUTIOCKOCTH B NPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CcTepeoMeTpuu. Touka, mnpsMas, TMIOCKOCTb,
npocTpancTBO. [loHsATHE 00 aAKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUM U CIIEACTBUA U3 HUX.

B3aumHOe pacnonokeHue NpsAMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECH,
MApAJUICTbHBIE W CKpelIMBarOIuecss mnpsambeie. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE. TAPAUIEIBHBIE MNPAMBIE B  IMPOCTPAHCTBE,
MAPAJUIETBHOCTh TPEX MPAMBIX, MAPAJUIEIBHOCTh MPAMON W TUIOCKOCTH. YTIIBI €
COHANPABJIEHHBIMUA CTOPOHAMH, YIOJ MEXKAY TPAMBIMH B MPOCTPAHCTBE.
[TapainienbHOCTH TUIOCKOCTEM: rapajuieIbHbIE TJIOCKOCTH, CBOMCTBA
napajyienbHBIX  TutockocTel. [IpocTeiimme mpocTpaHcTBeHHBIE (PHUTyphl Ha
MJIOCKOCTH: T€TPa’p, KyO, mapaieienune/1; MoCTPOCHUE CEUCHUH.

[lepneHauKyAAPHOCTD NPSAMON U MIOCKOCTH: NMEPNECHANKYJIAPHBIC OPSIMBIE B
MPOCTPAHCTBE, MPAMBIE MAPAUIEIbHBIE W TEPHEHAUKYJIAPHBIE K IUIOCKOCTH,
NPU3HAK TMEPHNEHAUKYJIAPHOCTH TIPAMOM M IUIOCKOCTH, TEOpeMa O NPAMOH
MEPIECHANKYJIAPHON TIOCKOCTH. YTJBI B MPOCTPAHCTBE: YO MEXKAY MPAMON H
IUIOCKOCTBIK), JABYTPAHHBIA  YrOJI, JIMHEWHBIM Yrojli JBYTPAHHOrO  yrJia.
[lepnenauKynsp ¥ HAKJIOHHBIC. PACCTOSTHUE OT TOYKH IO MIOCKOCTH, PACCTOSTHUE
OT TpsMOM 10  IUIOCKOCTH, mTpoeKmus  Gurypsl  Ha  TJIOCKOCTD.
[lepneHaUKYyASAPHOCTD  TJIOCKOCTEM. MNPU3HAK  MEPNEHAUKYJISIPHOCTH  ABYX
IIOCKOCTE. TeopeMa 0 TpEX NMEePNEeHANKYISPax.

MHororpaHHuKH

[ToHATHE MHOTOTPpAaHHUKA, OCHOBHBIC 3JIEMEHTBl MHOTOTPAHHUKA, BBITYKIIBIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH, pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronsHas
MPU3Ma; TPAaHU U OCHOBAHUA MPU3MBI, MpsMas U HAKJIOHHAs MPU3Mbl; OOKOBas U
MOJIHAA MOBEPXHOCTH TIPU3MBI. [Tapannenenunen, NPAMOYTOJIbHBIN
Mapajyieenune U ero corctea. [lupamupa: n-yroiapHas nupamuia, TPaHA MU
OCHOBAHUE NMUPAMUbl, OOKOBAs W MOJIHASA MOBEPXHOCTh MUPAMUIBL, MPABUJIbHAS U
yceuéHHas mnupaMuaa. OJIEMEHThl Tpu3Mbl W nupamuibl. lIpaBusibHbIC
MHOTOIPAaHHUKH. MOHATHE MPAaBAJIBHOTO MHOTOTPAHHUKA, MPABWIbHAS NPU3Ma U
MPaBWIbHAS THAPAMUJA, NPaBWIbHAsA TPEYrOJbHASA MHPAMUIA W TPABUIIBHBINA
terpa’ap;, kyO. IlpenacraBieHne O TNPABUIBHBIX MHOTOTPAHHHUKAX: OKTAdIp,
noAeKa’Ip U ukocasap. CeueHus npru3Mbl U TUPAMU/IbI.

CummeTpuss B TPOCTPAHCTBE. CUMMETPUS OTHOCUTEIBHO TOYKH, NPSAMOMH,
MJIOCKOCTU.  ODJEMEHTHl CUMMETPUM B  TNUpPAMUJAX, Napajieienunenax,
MPABUJIBHBIX MHOTOTPAHHUKAX.



BrlunciieHre 5S7I€MEHTOB MHOTOTPDAHHUKOB: péOpa, AWaroHajav, YIJIbl.
[Tnomaas OOKOBOW MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPAMON MPHU3MBI,
IJIOMIAb OCHOBAHWM, TeopeMa O OOKOBOM MOBEPXHOCTH TMPAMON TMPU3MBI.
[Tnomaas OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUPAMUJIBI,
TeopeMa o IUIomaau yceuéHHod mnupamuabl. I[lonstue 00 o0béme. OO0BEM
MAPAMHUJIbI, TTPU3MBI.

ITomoGubie Tema B mpocTpaHcTBe. COOTHOIICHUSA MEXAY IUIOMIQASIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJI.

11 KVIACC

Tena BpameHust

[Humuaapuaeckas MTOBEPXHOCTH, obpazyrorniue ITATAHAPHYECKOH
MOBEPXHOCTH, OCh MWJIAHIPHUYCCKOW TOBEPXHOCTH. [lwmmHap: ocHOBaHWA U
OOKOBas TOBEPXHOCTh, 0Opa3ylomas W OChb, IUIOMAAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylomue KOHHUECKOW TOBEPXHOCTH, OCh M
BEpIIMHA KOHUYECKOH moBepxHOCTH. KOHYC: OCHOBaHWE W BepIIMHA, 00pa3yromas
U OCh, IUIOMAAb OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3sylonue u BRICOTa, OCHOBAHMS M OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HIEHTp, paauyc, AUAMETP, ILIOMAAb MOBEPXHOCTH C(ephl.
Bzaumuoe pacmonoxkenne chepsl U MIIOCKOCTH, KacaTellbHAs TIOCKOCTh K cdhepe;
II0Iaab ChEPHI.

Hzo0paskenne Ten BpalieHus Ha TUTIOCKOCTH. Pa3BépTka MUIWHIpA U KOHYCA.

KomOunanum Ten BpamieHUs W MHOTOTPAaHHHUKOB. MHOTOTIPaHHHK,
OMMMCAHHBIA OKOJO cdepsl, cdepa, BMUCAHHAS B MHOTOTPAHHHWK, WM TEJO
BpAIICHMS.

ITonstrue 06 o0béme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
MPAMOYTOJIFHOTO TMapajuieNienunena u cueacteus w3 He€. OObEM mHMIMHIpA,
koHyca. O0BEM mapa 1 mwiomaab chephl.

ITomoGubie Tema B mpocTpaHcTBe. (COOTHOIICHWSA MEXAY IUIOMIQASMHU
MOBEPXHOCTEHN, 00bEMaMU TOJOOHBIX TEJI.

Ceuennsa nwvHApa (TAPA/UICTIFHO W TEPICHAUKYISAPHO OCH), CEUCHUS
KOHyca (TapaJijIeIbHOE OCHOBAHWIO W TPOXOJAIIEE YEPE3 BEPINUHY), CCUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mimockocTH u B mpocTpancTBe. CI0KEHNE W BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpA Ha 9mciio. Pa3noxenne BekTopa 1Mo TpéM HEKOMILTAHAPHBIM
BektopaMm. IlpaBuno mapammenenunena. PemeHwe 3amad, CBA3AHHBIX  C
MPUMEHEHHEM TIPAaBWJI JACWCTBUI ¢ BekTopamu. lIpsaMoyronpHas cuctema



koopauHaT B mpocTpaHcTBe. Koopauuatel Bektopa. Ilpocreiimue 3amauu B
KOOpAWHATaX. YTojl Mexay Bekropamu. CKajApHOE MPOU3BEIAECHUE BEKTOPOB.
Brluncnienne yrioB Mexay MpsAMbIMHA M TJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH
METO/] TP PEIICHUN T€OMETPUUYECKUX 3a1a4.



IIJTAHUPYEMBIE PE3VJIbTATDBI
JIMUHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE peE3yabTAaThl OCBOCHHA MPOTrpaMMbl yueOHOrO TIpeaMeTa
«MaremaTuka» XapakTepU3YITCS:

I'paxxpanckoe BocnuTanue:

c(hopMHUPOBAHHOCTHIO I'PAKAAHCKON MO3UITHHA OOYYAIOMIEroCss Kak aKTHBHOTO
M OTBETCTBEHHOrO0 WJI€HAa POCCHMCKOro OOIlecTBa, MNPEACTABJICHUEM O
MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHMPOBAHHUS Pa3IWUYHBIX CTPYKTYD, SBICHUM,
MPOLEyp TpaXTaHCKOTO oOmmecTBa (BBIOOPBI, OMPOCH W TP.), YMCHHEM
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HMHCTUTYTAaMHA B COOTBETCTBUHM C HX
(byHKIIUSAME ¥ HAQ3HAUYCHHEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCHICKOM I'PakIaHCKOH UACHTUYHOCTH, YBAKCHHS K
MPOILIJIOMY W HACTOSIIEMY POCCHIACKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUHMCKON MAaTEMATHYECKOW IIKOJIBI,
K MCIOJIP30BAHHMIO ATUX JOCTIDKCHHMH B JIPYrUX HaykaxX, TEXHOJOTHAX, cdepax
SKOHOMHMKH.

JlyX0OBHO-HPaBCTBEHHOT0 BOCTIUTAHUS

OCO3HAHHUEM JTYXOBHBIX IIEHHOCTEN POCCUUCKOTO HApOJa,
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWSA, OSTHUYCCKOTO IIOBEJICHHS,
CBSI3AHHOTO C MPAKTUYECCKAM NPUMEHECHUEM JTIOCTHIKCHUN HAYKH U JICATETbHOCTHIO
YUE€HOr0; OCO3HAHUEM JIMUHOTO BKJIAJIa B MOCTPOEHUE YCTOHUMBOTO OYIyIIIETO.

JcTeTHUecKoe BOCIIUTAHME:

3CTETUYECCKUM OTHOIIEHHEM K MHPY, BKIOYAA SCTETHKY MaT€MaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJ1ad, PeLLIECHUH, pacCyKACHUH,
BOCIIPUUMYHBOCTHIO K MATEMAaTHYECKUM aCMEKTaM PA3JIMYHbBIX BUIOB HCKYCCTBA.

Du3nyecKoe BOCMUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHMCHATh MaTeMaTHUYCCKHE 3HAaHUA B
HWHTEpPecax 3J0pOBOro M 0e30macHOro o0pasa >KM3HHU, OTBETCTBEHHOTO OTHOIIIECHUS
K CBOEMY 370POBBIO (3I0POBOE MHUTAaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHH H

OT/bIXA, peryJispHas (rznueckas AKTUBHOCTH); (mzraecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHAIX CIIOPTHUBHO-03/TOPOBUATEITHHOM
JEeSATENBHOCTBHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYIOJIOOHS, MHTEPECOM K
pasnuuabiM  chepam  mpodeccHoHaTBbHON — IEATETBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEPILIATh OCO3HAHHBIA BHIOOP
Oynymedt mpodeccid W PeaM30BBIBATH COOCTBEHHBIC JKW3HCHHBIC TUTAHBI,



FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMYy OOpa30oBaHHIO |
caM0OOOpa30BaHUIO HA MPOTSHKCHHH BCEH JKM3HH, TOTOBHOCTBHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH IPAKTHUSCKUX 3a7]a4 MaTeMaTHUYCCKON HAIIPABIICHHOCTH.

IKO0JIOTHYECKOe BOCITUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO 3KOJOTHYECKOM KYJIBTYPhI, IOHHMAHUEM BIIHSHHS
COITHATbHO-KOHOMHUYCCKUX IPOIECCOB HA COCTOSIHHUE MPHPOTHOM M COIMAIBHOM
cpedpl, OCO3HAHMEM TIJ00AIbHOrO  XapakTepa SKOJOTHYECKHX  IpodjIeM;
OpHCHTAIMEH HAa TPHUMCHCHHE MATEMaTHUYCCKUX 3HAHWH JJIA PEIICHUS 3a7ad B
00JTaCTH  OKpYXKalomeH Cpeabl, IUIAHMPOBAHUS ITIOCTYIKOB M OICHKH HX
BO3MOJKHBIX TTOCJICACTBUH ISl OKPY KAFOIEH CPEIBI.

[{leHHOCTH HAYYHOI0 TI03HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
VPOBHIO  Pa3BUTUA HAyYKH H  OOINCCTBEHHOM TMPAKTHKH, ITOHHUMAaHHEM
MaTeMaTHUYeCKOH HayKH Kak cdepbl YeIOBCUECKOM MESITCIIPHOCTH, AITAloOB €&
pPasBUTHUA M 3HAUMMOCTH IS Pa3BUTHA ITUBHIIM3AIIAH, OBJIAJACHHEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpPOM KaK CPEACTBOM IIO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBJIATH IPOCKTHYIO M HCCICAOBATCIBCKYIO JCSITCIHHOCTD
WHIWBUAYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI

MertanpeaMeTHbIE pPe3yJIbTaThl OCBOEHUA MNPOrpaMMbl YUeOHOIro MpeaMera
«MaremaTuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHHUBEPCAJIbHBIMU
NO3HABAMEbHBIMU  OCUCMEUAMU,  YHUBCPCANbHbIMYU — KOMMYHUKAMUSHBIMU
OeticmeUAMU, YHUBEPCANbHBIMU PeCYISAMUSHBIMU OeUCMEUSIMIL.

1)  Vwuusepcanvnvie = noznagamenvHvle  Oeiicmsus,  odecneqyusaiom
Gopmuposanue 06A308blX KOCHUMUBHBIX NPOYECco8 ooyuarowuxcs (0ceoeHue
MemMoO008  NO3HAHUSL  OKPYICAIOWe20  Mupa;,  NpUMEHEeHUe  J02UYECKUX,
UCCIe008aMENbCKUX Onepayull, ymenuii pabomams ¢ uHgopmayueti).

ba3oBbie 1oruueckue aeicTBUSA:

e BBIABJISTH U XapaKTEPU30BATh CYIICCTBECHHBIE MMPU3HAKM MATEMATHUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHWH MEXAY TMOHATHAMH, (HOPMYITHPOBATH
ONPEACICHNAS TOHATHI, yCTAHABIMBATh CYIICCTBEHHBIM  IPU3HAK
Kiaccu(pukauu, OCHOBAaHWA a1 OOOONICHWS W CPaBHEHUS, KPUTCPUU
MPOBOJAMMOTO aHAJIN3A,

e BOCIpPUHUMATH, (opMymupoBaTh W  MPeOOPA30OBHIBATH  CYXACHHUS:
YTBEPAUTEIbHBIE W OTPULATENbHbIC, €AUHUYHBIC, YaCTHbIE W OOIIUE;
YCIIOBHBIE,

e BBIBJIATH  MATEMATHUYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3H W
npoTuBOpeurss B (pakTax, AAHHBIX, HAOMIOACHUSAX W YTBEPKIACHUSAX,



npejyiarath ~ KpUTEpUM Ui BBIABJIICHUS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUYNI,

e JICNIaTh BBIBOJIbI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX H
WHJyKTUBHBIX YMO3AKJTIOUCHUH, YMO3AKITIOUEHUH 10 aHAJIOTHH,

e TMPOBOJUTH CaMOCTOSITEJILHO JIOKa3aTeabCTBA MaTeMaTHUYECKUX
YTBEPKICHUN (MIPSAMBIE W OT TMPOTUBHOTO), BHICTPANBATh apryMEHTAIIHIO,
MPUBOJUTL TPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHHS U BBIBO/IbI;

e BBHIOMpPATH CTMOCOO pemeHus ydeOHOM 3amaun (CpaBHUBATh HECKOIBKO
BApMAHTOB pEIICHUA, BbHIOMpaTh HaWOOJiee TMOAXOMAIINN C YUETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bcKue 1eiicTBUS:

e HCNOJIb30BAaTh BOMPOCHI KAK MCCJICIOBATE/IbCKANA WHCTPYMEHT IMO3HAHUA,
(hopMynupoBaTh BOTPOCH], (UKCHPYIOIMHAE MPOTHBOPEUHE, MPoOemMy,
yCTaHaBIWBaTh HWCKOMOE MW  JaHHOe, (PopMuUpoBaTh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE,

e TMPOBOJUTH CaMOCTOATEIbHO CILJITAHUPOBAHHbBIH AKCHEPUMEHT,
UCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYE€CKOTO
00beKTa, ABJICHUS, TMPOLECCA, BBHISBICHUIO 3aBUCHUMOCTEH MEXKIY
00bEKTaAMU, SABJICHUSAMHU, MPOLIECCAMM;

e CAMOCTOATENBHO (hOPMYIUPOBATH 0OOOIICHNS W BBIBOJIBI IO PE3YIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUA, UCCIICAOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA,

e MPOTHO3WPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, A TAKKE BbIJIBUTaTh
MPENOJIONKEHUSA O €r0 PA3BUTUU B HOBBIX YCJIOBUSX.

PaboTa ¢ undopmanmeii:

e BBIABIATH ACHUIUTH WHGOPMAIAN, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOIPOC U JJIsl PEIICHUS 3a/1aUu;

e BbIOMpaTh WH(POPMAIMIO W3  WCTOYHWKOB  PAITUUHBIX  THUIIOB,
aHATM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUJOB W ()OPM TIPEACTABIICHHUS,

e CTPYKTYpUPOBaTh MH(GOPMAIHIO, TIPECTABIIATE €€ B PA3IMUHBIX (popmax,
WJUTIOCTPUPOBATH Tpaduueckw;

e OILICHUBATH HaJIEKHOCTh uHdopMaruu no CaMOCTOSTEIBHO
c(hOpMyHPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble Oclicmeus,  obecneqyusaiom

ChopMuUpOBAHHOCING COYUATBHBIX HABLIKOG 00YUAIOUUXCH.

Oomenue:



BOCIIPHHUMATh ®  (OPMYyIHPOBATh CYXKIEHHUS B COOTBETCTBHH C
YCJIOBUSIMH M LIEJISIMU OOIICHUS; CHO, TOUHO, TPAMOTHO BBIPA’KAaTh CBOKO
TOYKY 3PEHHSA B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO
XOJly PelIeHus 3a0a4l, KOMMEHTUPOBATh MOJYUCHHBIH pe3yJibTarT;

B X0/i¢ 0OOCY>KJICHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMON TEMBbI,
mpoOJIeMbl, pelIaeMoi 3aJa4M, BHICKA3bIBATh UJIECH, HALICJICHHBIC HA MOUCK
PEUICHUA, COMOCTaBJATh CBOM CYXKICHHS C CYXICHUSAMU JIPYTHUX
YUYACTHUKOB Auajora, 0OHApy>KUBaTh Pa3JIMuMe U CXOJICTBO MO3UIIMMA; B
KOPPeKTHOM hopme hopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,
NPEACTABIATh  PE3YJbTAThl  PEUICHUS  3a7a4d,  SKCIEPUMEHTA,
UCCIICOBAHMS,  TPOEKTa,  CaMOCTOATENIbHO  BBIOMparh  opmar
BBICTYTUJIEHUA ¢ YUETOM 33/1a4 MPE3CHTALIMU U OCOOCHHOCTEH ay IUTOPHH.

CoTpyaHn4ecTBo:

3)

MOHUMATh W MCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM U
WHJIMBUAYAJIbHOW pa0OThI MPH PEIICHUH YUE€OHBIX 3aJa4; MPUHUMATh LETb
COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM
paboThl, pacnpeaeisaTh BUAbl PadOT, 1O0roBapuBaThcs, 00CYKAaTh MPOIIECC
1 pe3yJbTaT paboThl;, 0000I1aTh MHEHHUS HECKOJIBKUX JIIOACH ]
y4acTBOBATh B TPYNMIOBHIX (hopMax paboTsl (00CYKaeHUsA, 0OMEH MHCHHIA,
«MO3TOBBIC INTYPMBI» W WHBIC), BBIOJHATH CBOK YacTh PabOTHI H
KOOPAWUHUPOBATh CBOM JEHCTBUSA C JPYTUMH UJIE€HAMH KOMAH/IbI;
OLICHMBATh KAUe€CTBO CBOETO BKJAJAa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyTMPOBAaHHBIM YUACTHUKAMH B3aWMOICHCTBHS.

Yuusepcanvnvie  pecynramueHbvle oeticmaus, obecneyusaiom

Gopmuposanue cMblCI08bIX YCMAHOBOK U JICUSHEHHBIX HABLIKOG JIUYHOCTU.
Camoopranuzamnus:

COCTAaBJIATH IIJIAaH, AJITOPUTM PEIICHHS 3a]a4H, BHIOUPATh CIIOCO0 PEIICHUS
C YUETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C yUETOM HOBOM
uHbOopMaIm.

CaMOKOHTpPOJIb:

BJIQJICTh HABBIKAMHM IIO3HABAaTEIIbHOW pediiekcun Kak  OCO3HaHMSA
COBEPIIACMbIX ACHCTBHI W MBICIIMTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJIaJICTh  cmoco0aMy  CaMOIIPOBEPKH, CaMOKOHTPOJIS — Mpolecca |
pe3ysbpTaTa pelieHus MaTeEMaTHUECKON 3a/1a4H;

NPEeABAACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTb IIPH PEIICHUU
3aJlaud, BHOCHUTb KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAMACHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBHE peE3yJibTara WEIW U YCIOBUAM, OOBICHATH
MPUYUHBI TOCTHXKCHUA WM HEJOCTHIKCHUS PE3YJIbTATOB NCATEIBHOCTH,
HaXOJIUTh OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDI
10 KUIIACC

OnepupoBaTh NOHATUAMU: TOUKA, MPAMas, TIIOCKOCTb.

[IpuMEHATE aKCMOMBI CTEPEOMETPUU M CIICACTBHS W3 HUX MPH PELICHUH
F€OMETPUUYECKHX 3a/1a4.

OnepupoBaTh NOHATUSAMMU: MAPAUICTIBHOCTh U NEPHEHANKYISAPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

Knaccudummposate B3auMHOE pPaCTOIOKEHUE MPSAMBIX W INIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH. ABYTPAHHBIA YroJl, TPaHW JBYIPAHHOTO YTJa,
peOdpo ABYTPaHHOTO YIJIa, JIMHEHHBIA YroJl ABYTPAHHOTO Yrja, rpaaycHas Mepa
JBYTPAHHOIO YTJa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHMK, BBINYKIbIA W HEBBIMTYKJIbIN
MHOTOTPaHHHUK, 3JIEMEHTH MHOTOTPAHHUKA, MPABUJIbHBIA MHOTOTrPDAHHHUK.

PacmosnaBaTh OCHOBHBIE BHUIB MHOTOTPAHHHUKOB (MHpaMuIa; TpHU3Ma,
MPSAMOYTOJTEHBIN TIapaJuIeNIeTHIe T, Ky0).

Kmaccudummupoarh ~ MHOTOTpaHHHWKH,  BBHIOMpas ~ OCHOBAHWS A
Kiaccuukanuu  (BBIMYKJIBIE W HEBBIMYKIBIE MHOTOTPAHHHUKH, TPABUJIbHBIC
MHOTOTPAHHUKH; TIPSIMBIC W HAKIIOHHBIC TIPU3MBI, TTAPAIICIICTIUTICIB ).

OnepupoBaTh MOHATUAMU: CEKYIIAs TIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHITUITBI TOCTPOCHUS CEUEHU M, UCTIONIb3Y METOT CIEIOB.

CtrpouTh CEUEHHUS MHOTOIPAHHUKOB METOJOM  CJIEIOB,  BBIMOJIHATH
(BBIHOCHBIC) TUTOCKAE YEPTEIKH M3 PUCYHKOB TPOCTHIX OOBEMHBIX (DUTYP: BUA
CBEpPXY, COOKY, CHHU3Y.

Pemiath 3a1aun Ha HAXOXKJECHUE NT€OMETPUUECKUX BEJIMUMH MO 00pa3laM uin
aNrOpuTMaM, NPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOJbl MNPU PEIICHUU
CTAHJAPTHBIX MATEMATUYECKUX 33724 HA BBIYUCIICHUE PACCTOAHUNA MEXKIY ABYMS
TOYKAMH, OT TOYKHM OO NOPSAMOH, OT TOYKH JAO0 TIUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIAMUCA TPSIMBIMH.

Pemiath 3a1aun Ha HAXOXKJACHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3laM Win
aNrOpuTMaM, NPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOJbl MNPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKHX 3a4a4 HA BBIYMCICHHE YIJIOB  MEXKIY
CKPCIIMBAOIIAMUCA TPAMBIMU, MEXAY TMNPIMOA UM  IUIOCKOCTBIO, MEXKIY
IJTOCKOCTSIMH, ABYTPAHHBIX YTIJIOB.



Boraucnats o0bEMBI B TIOMAIA TTOBEPXHOCTEH MHOTOTPAHHWKOB (TMpHU3Ma,
nupaMuaa) ¢ TpuUMEHeHHEM (OPMYIN, BBIUUCIATH COOTHONICHHS MEXKITY
TIOMIAIMHA TTIOBEPXHOCTEH, 00BEMaMH TIOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHAMH. CHMMETPHS B MPOCTPAHCTBE, ICHTP, OCh H
MJIOCKOCTh CHMMETPHH, IICHTP, OCh U TJIOCKOCTh CAMMETPHH (PUTYPHI.

W3Bnekars, mpeoOpa3oBhIBATh W WHTEPHPETAPOBATH HMHQPOPMANAIO O
MPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (DUTYpax, MPEACTABICHAYIO HA UepTekKaxX H
PHUCYHKaX.

[IpumenaTy Teomerpuueckue (PaKThl TSI PEIICHHUS CTEPEOMETPHUUCCKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO ITAaroB PEIISHU, €CJIH YCIOBUS MPUMCHCHUS
3a/1aHbI B IBHOH (hopme.

[IpumeHATs mpoCTEHIHMEe MPOTPaMMHBIE CPEACTBA H  AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPHUCCKIX 3a/1ad.

[IpuBoAWTH TIPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE W
KU3HW, PAaCTIO3HABAThH MPOSBIICHUE 3aKOHOB TEOMETPHUH B HICKYCCTBE.

[IpuMeHATh MONMyUYeHHBIC 3HAHWA HA TPAKTHUKE. aHAIM3WPOBATh PEAJbHBIC
CHUTyallUH W TIPUMEHSATh W3YUCHHBIC TOHATHS B TMPOIECCE IMOWCKA PEIICHUS
MareMaTndeckn CHOopMyTUpOBaHHOW MPOOIEMBI, MOACIUPOBATh PEAJTHHBIC
CHUTyalluh Ha A3BIKE TEOMETPHUH, HCCIEA0BATh TMOCTPOSHHBIE MOJACTH C
HCITIOJIb30BAaHUEM TE€OMETPHUCCKUX TIOHATHI M TEOPEM, amnmapara anreOpsl, pemarhb
MPAKTHYCCKUC 32/1aUH, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEJIMUHH.

11 KVIACC

OnepupoBaTh MOHATHAMH. HHJIUHAPUYECKAS TTOBEPXHOCTH, O0pa3yroIIHe
[MWIAHIPAYECKON  MOBEPXHOCTH,  IIWJIMHADP,  KOHHYECKAas  IOBEPXHOCTH,
oOpa3yloiue KOHHYECKOH TOBEPXHOCTH, KOHYC, c(peprieckas moBEPXHOCTS.

PacmosnaBath Tena BpareHus (IMIHHIP, KOHYC, cdepa u mrap).

OOBACHATH CIOCOOBI TOJIYYEHHUA TEJ BPALLCHHUS.

KnaccudummpoBaTs B3auMHOE pacionokeHue chephl U TUIOCKOCTH.

OnepupoBaTh MOHATHAMH:. IMIAPOBOH CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA
CErMEHTA, IMAPOBOW CJIOMW, OCHOBAHWE ITAPOBOTO CJIOS, BHICOTA IMAPOBOTO CJIOA,
LIAPOBOM CEKTOP.

Boraucnate  o0BEMBI W TUIOMIAAM  TOBEPXHOCTEH  TENM  BpAIEHUA,
T€OMETPUICCKUX TEJI C TPUMEHEHHEM (HOPMYIT.

OnepupoBaTh TOHATHSAMH. MHOTOTPAaHHWK, BIHCAaHHBIK B chepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOWCAHHATS B MHOTOTPAHHWUK WM TEJO
BpAICHHS.

BoIaucnsaTh COOTHOMICHHS] MEXIY TUIOMIAAAMA TMOBEPXHOCTEH W 00BbEMaMH
MOOOHBIX TEN.



HNzobpakath m3ydaembie (GUTYpPHl OT PYKH W C TPUMEHEHHWEM TPOCTHIX
YEPTEIKHBIX NHCTPYMEHTOB.

BoITTONTHATH (BBIHOCHBIC) TTIOCKHE YEPTEKU U3 PUCYHKOB TIPOCTHIX 0OBEMHBIX
¢duryp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TSI BPAICHHUA.

W3Bnexars, WHTEPHIPETHPOBATh ¥ TPeoOpPa3oOBHIBaTh HWHOOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (DUTYpax, MPEACTABICHAYIO HA UepTekKaxX H
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATh [EUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUA BEKTOPA HA YUCII0, OOBACHATh, KAKUMU CBOWCTBAMU OHU O0JIaAAt0T.

[IpuMeHATE MpaBUiIO NapauIeIeIuneaa.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXKIY
BEKTOPAMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJIAPHOE TMPOW3BEACHUE, PACKIAAbIBaTh BEKTOp IO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3afaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[Tpumenary Teomerpuueckue (akThl I PEMICHUS CTEPEOMETPUUCCKUAX
3a7a4, MPEANOJIArarOlIuX HECKOJIBKO IIaroB PEIICHUA, €CJIA YCIOBUSA MPUMEHCHUS
3a/1aHbl B IBHOH (hopme.

Pemate npocreitimne reoMeTpHYECKUE 3aJa4d HA NPUMEHEHUE BEKTOPHO-
KOOPAUHATHOTO METO/IA.

Pemare 3amaum Ha A0Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHWH U
HAX0XKJICHUE F€OMETPUUECCKUX BEJIMUMH MO 00pa3iiaM WJIu aJirOPUTMaM, MPUMEHSS
W3BECTHBIE METO/IbI TTPY PELICHUN CTAHAAPTHBIX MATEMATUUYECKUX 3a4a4.

[IpumeHATs OpOCTEHIIME MPOrPAMMHBIE  CPEICTBA W 3JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CHCTEMBI ITPU PELICHUN CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBOOMTE NpHUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE H
YKA3HU, PACMO3HABATH MPOABJICHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IpuMEHATE MOJMIyYEHHBIC 3HAHWA HA MPAKTUKE. AHAIM3UPOBATH PEATbHBIC
CUTyallUM W TPUMEHATh HM3YUYEHHBIC MOHATHS B MPOLECCE NOUCKA PELICHUA
MareMaTndeckn CHOopMyITHpOBaHHOW MPOOIEMBI, MOJACIUPOBATh PEATHHBIC
CUTyallMM Ha A3BIKE TE€OMETPHUM, WCCIEA0BATh MOCTPOCHHBIE MOJEIN C
WCIOIb30BAaHUEM F€OMETPUUYECKUX MOHATUH U TEOPEM, anmnapara ajireOpsl; peiiarh
MPAKTUUYECKUE 3a/1a4d, CBA3AHHBIC C HAX0KACHUEM T€OMETPUUYECCKUX BETUYMH.



TEMATNYECKOE IINTAHUPOBAHUE
10 KUIIACC

KosauuectBo uacos DJeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ae/ioB H TeM (uudgposrie)
Kontpoabnsie | IlpakTuueckue
n/n NPOrpamMmsl Bcero o0pa3oBaTe/bHBIE
padoThI padoTbI
pecypcbl
1 Beenenue B crepeomeTpuro 10
5 IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE. 12 1
ITapannenbHOCTD NPAMBIX U MJIOCKOCTEH
3 IlepneHAUKYISIPHOCTD NPSIMBIX U 12
IJIOCKOCTEN
4 Yriel MeXAy NPSMBIMH U MJIOCKOCTSIMHU 10 1
5 MHoOrorpaHHUKH 11 1
6 OO6BEMBI MHOTOTPAaHHHKOB 1
7 IloBTOpEHUE: ceueHus, paCCTOSHUS U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KosauuectBo uacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM uu(posbIe
Ne n/m P Kontpoabnsie | IIpakTuueckue (mupp )

NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE

padoThI padoTbI
pecypcbl

Tena BpaweHus 12

OO0BéMmBI TEN 5 1

BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToeTOpenue, obodmenHwue, 7 !

CHUCTEeMaTH3aL s 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOUYHOE IVIAHUPOBAHHUE
10 KUIIACC

No

n/n

Tema ypoxka

KoanuyecTBO 4acos

Bcero

KoHnTtpoabHbie
padoThI

IIpakTH4eckune
padoThbI

HMara
H3Y4YeHHA

DJIeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OCHOBHBbIE TOHATHUS CTEPCOMETPUM. TOUKA,
npsiMasi, TNIOCKOCTh, IPOCTPAHCTBO.
IIpaBuna n300pakeHNst Ha PICYHKAX:
N300pakeHNs IIIOCKOCTEH, MapaieabHbIX
NPSMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

IlonsTus: NEPECCKAIMUECA TIIIOCKOCTH,
NEPpeCCKaArIMUEcd npsAaMas 1 mioCKOCTb

IlonsTus: NEPECCKAIMUECA TIIIOCKOCTH,
NEPpeCCKaArIMUEcd npsAaMas 1 mioCKOCTb

3HAKOMCTBO C MHOTOTpaHHHUKaMH,
n300pa’keHNe MHOTOTPaHHUKOB Ha
pPHCYHKaX, Ha MPOEKLIMOHHBIX YePTEKaX

HauanpHble cBeneHMst 0 KyOe U pamuze,
ux pa3BeépTKU U moaenu. CeueHus
MHOTOI'PAHHUKOB

HauanpHble cBeneHMst 0 KyOe U pamuze,
ux pa3BeépTKU U moaenu. CeueHus
MHOTOI'PAHHUKOB

TTousitue 06 aKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUHN. AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX




TTousitue 06 aKCUOMATUYECKOM

8 MOCTPOECHUH CTEPEOMETPHUH. AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM

9 MOCTPOECHUH CTEPEOMETPHUH. AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM

10 IIOCTPOEHUHU CTEPEOMETPUH. AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
B3anmHO€e pacnonokeHue npsiMbIX B

1 MIPOCTPAHCTBE:. MEPECEKAKLINECS,
NapajuieJIbHbIe U CKPEIIUBAOLIUECS
npsiMble
ITapannenbHOCTb NPSMBIX U INIOCKOCTEN B

19 MIPOCTPAHCTBE: MapaJlIeNIbHbIE MPSIMBIC B
MPOCTPAHCTBE, MAPAIIEIBHOCTb TPEX
MPSIMBIX
ITapannenbHOCTH NPSIMBIX U INIOCKOCTEN B

13 npocrpancTse: [lapannenbHOCTh NPAMON U
MJIOCKOCTH

14 YTIbBl ¢ COHANPaBICHHBIMU CTOPOHAMHU

15 Yron Mexay NPsIMBIMU B IPOCTPAHCTBE

16 Yron Mexay NPsIMBIMU B IPOCTPAHCTBE

17 ITapannenbHOCTH MIIOCKOCTEN:
napajuiebHble TUIOCKOCTU

18 CaoiicTBa mapaieIbHBIX TUIOCKOCTEH

19 [Ipocreiimue npocTpaHCTBEHHbIE QUTYPBI

Ha TUIOCKOCTH: TETPa3ap, KyO,




napajuiCICIIuIeq

20 IToctpoenue cedenumii

21 IToctpoenue cedenumii
KontponbHas padora o teme "IIpsimbie u

22 TLUIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U TLIOCKOCTEH"
IlepneHAUKYISIPHOCTD NPSIMOU U

23 MJIOCKOCTH: NEPIEHANKYJISIPHBIE NIPSIMbIE B
MIPOCTPAHCTBE

24 IIpsimble mapasnnenbHble U
NEePNEHAUKYIAPHBIE K INIOCKOCTU

25 IIpsimble mapasnnenbHble U
NEePNEHAUKYIAPHBIE K INIOCKOCTU

26 IIpusHak nepneHaUKyIAPHOCTH NPSIMON U
MJIOCKOCTH

27 IIpusHak nepneHaUKyIAPHOCTH NPSIMON U
MJIOCKOCTH

28 Teopema 0 npsiMOI1 NEPNEHAUKYIISIPHON
MJIOCKOCTH

29 Teopema 0 npsiMOI1 NEPNEHAUKYIISIPHON
MJIOCKOCTH

30 Teopema 0 npsiMOI1 NEPNEHAUKYIISIPHON
MJIOCKOCTH
IlepnieHUKYSp U HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE OT
NPsIMOH A0 MIOCKOCTH

37 IlepnieHUKYSp U HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IJIOCKOCTH, PACCTOAHUEC OT




NPsIMOH A0 MIOCKOCTH

IlepneHauKyJsip U HAKJIOHHBIE. PACCTOSHUE

33 OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE OT
NPsIMOH A0 MIOCKOCTH
IlepnieHUKYSp U HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE OT
NPsIMOH A0 MIOCKOCTH

35 YTInbl B IPOCTPAHCTBE: YrOJl MEXAY
MPsIMOH U TIOCKOCTBIO

16 JIByrpaHHBIN yroJ1, JUHEHHBIN yroJ
ABYTPAHHOIO yria

37 JIByrpaHHBIN yroJ1, JUHEHHBIN yroJ
ABYTPAHHOIO yria
IlepneHIUKYIAPHOCTD MIOCKOCTEN:

38 MPU3HAK NEPIEHIUKYISPHOCTH IBYX
IJIOCKOCTEN
IlepneHIUKYIAPHOCTD MIOCKOCTEN:

39 MIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN
IlepneHIUKYIAPHOCTD MIOCKOCTEN:

40 MIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

41 Teopema o Tpé€x mepneHAUKYIApax

42 Teopema o Tpé€x mepneHAUKYIApax

43 Teopema o Tpé€x mepneHAUKYIApax
KonTponbHas paboTa 1o Temam

44 "IlepnieHAUKYNIAPHOCTD NPSMBIX U

riockocTeil" u "Yribl MeXIy NpsAMbIMU U




IoCKOCTIAMA"

45

TToustne MHOT'OIrpaHHUKA, OCHOBHBIC
SJICMCHTBI MHOTOT'PaHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIE MHOTOT'PDAHHUKH, paBBépTKa
MHOTIOrpaHHUKa

46

IIpusma: n-yrosbHas npusma, rpaHu u
OCHOBAHUS MIPU3MBI, NIPsiMasi U HAKJIOHHAs
NPU3MBI, OOKOBas U TOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

ITapannenenunen, npsiMOyroJIbHBIN
napajuiesienunes 1 ero CBONCTBa

48

IIupamuna: n-yronpHast nMpaMuaa, FPaHu v
OCHOBaHME MHPaMH/IbL, OOKOBas M MOJTHAS
MMOBEPXHOCTD MUPAMHUJBL, IIPaBUJIbHAS U
yCed€HHast MupamMuaa

49

[IpaBusibHbIE MHOTOTPAHHUKU: TIOHSITHE
NPaBUJIbBHOI'O MHOTOIPAHHUKA, MPABHJIbHASI
npu3Ma U MpaBHIbHAS TUPAMHULA;
NpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
NPaBUIIBHBIN TETPadap; KyO

50

IIpencrasneHue 0 NpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3Ap, NOAEKA3Ap U
UKOCa3ApP.

51

CumMeTpus B IPOCTPAHCTBE. CUMMETPUS
OTHOCHUTEJILHO TOUYKH, NPSAMOMN, MIOCKOCTH.
DJieMeHThbl CHMMETPUU B MUPaMUIaXx,
napajuiejenuneaax, NpaBUIbHbIX
MHOTOIPAaHHHUKAX




Brraucnenne 31eMeHTOB MHOT'OTPaHHUKOB!

52 . 1
pébpa, muaroHaH, yribl
[Tnomans 60KOBON MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTHU MPSIMOH MPHU3MBI, TJIOIATb !
OCHOBaHUM, TeopeMa 0 OOKOBOA
MOBEPXHOCTHU MPSIMOH MPU3MBI
[Tnomans 60KOBOY MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIBHON MUPAMHUIBI, !
TeopeMa o rioanyu OOKOBOH MOBEPXHOCTH
YCEUEHHON MUpaMHUIb
55 KontponbHas padota o teme !
"MHororpaHHuKH"
56 [TonsiTue 00 0ObEMe 1
57 O0OBbéM upamMubl 1
58 O0OBbéM upamMubl 1
59 O0OBbéM upamMubl 1
60 O0OBbéM upamMubl 1
61 O06BEéM npu3MbI 1
62 O06BEéM npu3MbI 1
63 O06BEéM npu3MbI 1
64 KontponbHas padora o teme "O0béMbI !
MHOTOTpaHHUKOB"
[ToeTOpeHue, 00o0IeHHe CUCTEMATH3ALIHS
65 3HaHui. IlocTpoeHue ceuenuit B 1
MHOTOTPaHHHKE
[ToeTOpeHue, 00o0IeHHe CUCTEMATH3ALIHS
66 3HAHUN. BeIuncieHne pacCTOSHUN: MEXIY 1

ABYMA TOYKaMU, OT TOUYKHU A0 HpﬂMOI\/'IJ oT




TOYKHU OO IJIIOCKOCTHU, MCXKAY
CKPCIIUBAOLIUMHCA MMPAMBIMHA

67 Hrorosast KOHTpOJbHAs paboTa

[ToeTOpeHue, 00o0IeHHe CUCTEMATH3ALIHS
3HAHUN. BeIYuCiIeHne yriioB: MEeXAy

68 CKPELIUBAIOLIUMHUCS MIPSIMBIMU, MEXIY
NPSIMOMN U IJIOCKOCTBIO, IBYTPaHHbIX
YIJIOB, YIJIOB MEXAY MIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoxka

KoanuyecTBO 4acos

Bcero

KoHnTtpoabHbie
padoThI

IIpakTH4eckune
padoThbI

HMara
H3Y4YeHHA

DJIeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u wap: meHTp, paauyc, Tuamerp;
IUIOIIAAb TOBEPXHOCTH CephI

Bsaumnoe pacniosnoxenue chepsl u
IUIOCKOCTH; KacaTelIbHas INIOCKOCTD K
cdepe; mmomanb cepsl

Hzobpaskenue cdepsl, mapa Ha
mockocTu. CeueHus 1mapa

unuHapuyeckast MOBEPXHOCTb,
obpasyroIne HHITHHAPUIECKON
MOBEPXHOCTHU, OCb HHHHHHpH‘{eCKOﬁ
MMOBEPXHOCTH

Hunuaap: ocHOBaHHS U OOKOBast
MOBEPXHOCTD, 00pa3yomas u och;
I0IIa b OOKOBOMW U TIOJTHOM
MMOBEPXHOCTH

Hzo0pakeHne NUIMHIPA HA TUIOCKOCTH.
Passéptka nununapa. Ceuenus

LIHHAPA (TUTOCKOCTHIO, MapauIeTbHON
WIH TIEPTIEHANKYJISIPHON OCH LIUJIMHAPA)

Konunyeckas noBepxHOCTh, 00pa3yroLne
KOHHYECKON MOBEPXHOCTH, OCh U
BEPIUINHA KOHUYECKON MOBEPXHOCTH




Konyc: ocHOBaHME U BEpIINHA,

8 obpasyrolas 1 0Ch; TIOIMaasr OOKOBOH U
MOJIHON MOBEPXHOCTH
YceuéHHbI KOHYC: 00pa3yromue u

9 BBICOTA, OCHOBaHMS M OOKOBast
MIOBEPXHOCTD
H3o0pakeHne KOHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CedueHus: KoHyca

10 (TLTOCKOCTBIO, MapauIEIbHOM
OCHOBAHHIO, U TNIOCKOCTBIO, MPOXOIAIIEH
Yyepe3 BEPLINHY)

1 Kom0Ounnanus Ten BparieHus u
MHOTOTPAaHHUKOB
MHOrorpaHHUK, ONMUCAHHBIN OKOJIO

12 cepsr; cepa, BIUCaHHAS B
MHOTOTPAaHHHK MJIH B TEJIO BPAIIEHHSI

13 ITonsiTre 00 06béMe. OCHOBHBIE
CBOCTBA OOBEMOB TEI

14 O0ObéM HuIHApPa, KOHYyCa

15 O0béM mapa 1 TIomanb cepbl
[TonoOHbie Tena B MPOCTPAHCTBE.

16 CooTHOWEeHNS] MEXTY TUIOLIAASIMU
NOBEpPXHOCTEH, 00BEMaMH IOJOOHBIX TEJ

17 KonTponbHas pabota o temam "Tena
Bpamenus" u "O0beMbl Ten"

18 BekTop Ha MIOCKOCTU U B MPOCTPAHCTBE

19 CnoxeHue U BBIYUTAHUE BEKTOPOB

20 YMHOKEHHE BEKTOpPA Ha YHUCIIO




21

Paznoxxenue Bexropa no Tpém
HEKOMILJIaHapHBIM BekTopam. Ilpasuio
napajenenumnena

22

Peinenue 3ama4, cBs3aHHBIX C
MIPUMEHEHHUEM NPABUII ACHUCTBUN C
BEKTOPaMH

23

IIpsiMoyrosbHasi cucTeMa KOOpJAuHaT B
npocTtpaHcTse. KoopauHats! BekTopa.
IIpocrelimue 3ana4u B KOOPAUHATAX

24

VYroa mexay Bekropamu. CkaisipHoe
MPOU3BEICHUE BEKTOPOB

25

Brraucnenue yrios Mexay NpsiMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIA METOA NPU
peLIeHNH T€OMETPUYECKUX 3a7a4

27

KontponbHast pabota o teme "BekTopsr
U KOOpAMHATHI B MPOCTpaHCTBe"

28

[ToeTOpeHue, obodmeHune u
cucreMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, GakTel, TEOPEMBI Kypca
IUTAaHUMETPUH

29

[ToeTOpeHue, obodmeHune u
cucreMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, GakTel, TEOPEMBI Kypca
IUTAaHUMETPUH

30

[ToeTOpeHue, obodmeHune u
cUCTEMATHU3aLU 3HAHWUKI. 3agaun
TJIAHUMETPUU F METOJIbI X PEIICHHUS




[ToeTOpeHue, obodmeHune u

31 cUCTeMaTH3als 3HaHUH. 3a1auu 1
TUTAHUMETPUHN U METOMBI UX PEIIEHHS
[ToeTOpeHue, obodmeHune u

37 cucreMarn3anus 3HaHui. OCHOBHBIE !
¢burypsl, GakTel, TEOPEMBI Kypca
CTepeOMeTPUU

33 Hrorosast KOHTpoJIbHAs paboTa 1

34 [TosTOpenue, ob6obmenne u !
CHCTEMaTH3alHs 3HAHUIH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

» Maremaruka: anre0pa v Hauaja MaTeMaTHUECKOTO aHAJIN3a, TEOMETPHA.
I'eomerpus, 10-11 knaccw/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. n

apyrue, AkimonepHoe o0iectBo «M3marensctBo «IIpocseienue»

METO/IMYECKUE MATEPUAJIbI JIJ151 YUUTEJISA
['eometpus. [loypounsie pazpadotku. 10—11 kiaccsl : yued. nocodue s
obmeobpasosar. opranu 3anumii / C. M. Caaksn, B. ®. by ty308. — M. : [Ipo cBe

menue, 2017. — 2-e uza., nmepepad. — 232 ¢. : win. (MI'Y — mkore).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
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https://ege.sdamgia.ru/

https://resh.edu.ru/subject/51/
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