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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kypca «I'eomeTpus» 6a30BOT0 YPOBHS IS 00YIArOIIHXCS
10 —11 kmaccoB pa3paboTtana Ha ocHoBe deaepanbHOr0 rocyIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpPeaHero oOmero oO0pa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUH,
HPEABSABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPATHUIIUN POCCHICKOTO 00pa30BaHUS.
PeaJII/I3aHI/I51 IporpaMmabl o0ecreunBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSAMU,
COCTaBJSIFOIIMUA OCHOBY JUISi CaMOpa3BUTHS W HENPEPHIBHOTO 00pa3oBaHUs, ILEIOCTHOCTb
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIBbHOI'O PA3BUTHA JIMYHOCTHU 06yT-IaIOH_II/IXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TE€OMETpHM Ha YpPOBHE CpPEAHEro O0IIero oOpa3oBaHHA
00yCIIOBJIEHa NPAKTHUYECKONH 3HAYMMOCTBIO METANpeAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
0o0ydeHHUs TEOMETPUH B HAIMpPABJIEHUU JIMYHOCTHOTO PA3BUTHs 00YyYarOIMIUXCS, GOPMHUPOBAHUS
(YHKIMOHATIHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCLUILINH.
PazButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
F€OMETPUUECKUX a0CTPAKLIUN, COOTHOIICHUU PEAIbHOTO U UJCAIbHOTO, XapaKTepe OTPasKeHUs
MaTeMaTHUYeCKON HAayKOH SIBJICHUU U MPOILIECCOB PEATbHOIO0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHMS YUYAIIMXCS, a TaKKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl /1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OIHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHEr0 OOIIEeTro
o0pa3oBaHus, TaK KakK O0eCleYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe wMmblluieHHe, GOpMUpPYEMOe MPU H3YUYEHUU OOYYAIOUIUMUCS MOHATUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LIEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH PEIICHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHHne OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00IaCTAX
JeSITeIbHOCTH YelloBeka. OpUeHTaIus 4yesloBeKa BO BPEMEHU M MIPOCTPAHCTBE — HEOOXOANMOE
YCIIOBHE €T0 COIMAILHOTO OBITHS, (hopMa OTpaKEHHS OKPYKAIOIIETO MUPA, YCIOBUE YCIIETITHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JeMCTBUTENLHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM M TPYJOBOM JESITENbHOCTH,
SBIISIETCS OAHUM W3 TPOPECCHOHATHHO BaXXHBIX KadyeCcTB, IOITOMY aKTyalbHa 3ajada
dopmupoBaHUs y OOYYaOMUXCS TMPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESTEIILHOCTH 110 MHOTHM HAIIPaBICHUSM.

Ilens ocBoeHUs MporpaMMbl yaeOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpOBHE 00yUEHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIOJIB30BAaHUS CUCTEMAaTHUECKUX T'€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX T€OMETPUU, BO3SMOXXHOCTH YCIIELTHOTO MIPOIOKEHHsT 00pa3oBaHUs 110
CHEHATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJF30BAaHUEM T€OMETPHHU.

[IporpamMa 1o reomeTpuu Ha 0a30BOM YpOBHE NpeAHA3HAYCHA JUIS OOYJaroIIuXcs
CpeIHEH WIKOJIbI, HE HWCHBITHIBABIIMX 3HAYMTENbHBIX 3aTPYAHCHHH Ha YpPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaronruecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH



o0uye MaTreMaTH4ecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOIUMBIE IS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXHOCTh U3Y4YUTh TEOMETPHIO
Oonee rIyOOKO, €CIM B JAJIBHEWUIIIEM BOSHHUKHET HEOOXOIUMOCTh B TCOMETPHUECKUX 3HAHMIX B
npohecCuoHaNBHOM NeSTeNbHOCTH.

Jloctmxenue Leu OCBOEGHUS POrpPaMMBI obecrnieunBaeTcs pelieHuemM
COOTBETCTBYIOIIUX 3anad. [IpropUTeTHBIMH 3aadyaMu OCBOeHHUs Kypca «['‘eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax sBISIOTCS:
dbopMupoBaHUE MPEJICTABICHUS O F'€OMETPUU KaK YacTU MUPOBOM KyJIbTYphl U OCO3HaHUE €&
B3aMMOCBS3H C OKPYXKAIOUIIM MUPOM;
dbopMUpOBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX W Telax BpAlICHUS KaK O BaKHEHUIINX
MAaTEMAaTUYCCKUX  MOACIAX, TIO3BOJIAOINX OIIMChIBATH n HU3y4aTb PpPasHbIC SBJICHUA
OKPY’KaroIlero Mupa;
dbopMupoBaHHEe YMEHHs paclo3HaBaTh Ha YEpPTEekKax, MOJENSIX U B pEAIbHOM MHUPE
MHOT'OTpaHHUKHA U TCJIa BPALLICHUS,

OBJIAJICHUE METOJaMH PCEHICHHs 3ajad Ha MOCTPOCHHS Ha H300paKeHUSX MPOCTPAHCTBEHHBIX
(uryp;

dbopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHUSMH O MHOTOTPaHHHKAX M Telax
BpalCcHusa U UX OCHOBHBIMUA CBOﬁCTBaMH;

OBJIAZICHUC AJITOpUTMaMU PCIICHNA OCHOBHBIX THIIOB 3aJa4; q)OpMHpOBaHI/Ie YMCHUA IIPOBOJAUTH
HECJIOKHBIE JI0Ka3aTeIbHbIC PACCYKICHHUS B XOJI€ PEIICHHs CTePEOMETPUUECKUX 3a7a4 U 3a7a4 C
MPAKTUYECKUM COJICPKAHUEM;

Pa3BUTHE WHTEJUICKTYAJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYdYaroImuXCs, IMO3HABATEIHHOU
AKTHUBHOCTH, UCCJICAOBATCIbCKUX YMGHI/If/'I, KPUTUYHOCTH MBIIIJICHUSA

dopmupoBanre  (QYHKIMOHAIBHOM  TPaMOTHOCTH, PpEJICBAaHTHOW TEOMETPUU:  YMEHHE
pacro3HaBaTh MPOSIBICHUS TE€OMETPHUYECKUX MOHSTHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPU U3YUYEHUU OPYTUX Y4EOHBIX IPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpHOCTEH, (hOpMYJIMpPOBATh WX Ha S3BIKE T'€OMETPHUH M CO3/1aBaTh
TeOMETPUUECKUE MOJIeTH, MPUMEHSATh OCBOCHHBIH T€OMETPHUECKUW ammapar Uis pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]]a4, MHTEPIPETUPOBATH U OIICHUBAThH MOJTYYECHHBIE PE3YJIbTATHI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISETCS BKIOYEHHE B KYpC CTEPEOMETPHUH B
Ha4aJi€ €ro M3YyUCHUA 3aa4Y, pCIIaCMbIX HAa YPOBHC MHTYUTUBHOI'O IMO3HAHUA, U OHpCﬂeHéHHBIM
o0pa3oM opraHuzoBaHHash pa0oTa HajJ HUMH, YTO CHOCOOCTBYIOT DPa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTUMYJIHPYET TMPOTEKaHHE MHTYHUTHBHBIX TPOIIECCOB,
MOTHUBHPYET K JAIBHEUIIEMY U3YYECHHIO IIPEIMETA.

[Ipenmourenue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
NEeSTENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJACTABICHUM Y YydYalluxcsi B Kypce
CTEPEOMETPHUH MPOBOTUTCS 32 CUET PEIICHUS 3a/1a4 Ha CO3J]aHUE MTPOCTPAHCTBECHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue o0paza TPOBOAMTCS C
OTOPOY Ha HATJSTHOCTh, a OTMIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISTHOCTH,
MBICTIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePIKAHUS.

OcHOBHBIE coxaepxaTenbHble JHMHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmny, «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBe», «Temma BpamieHus», «BekTopsl u
KOOPJMHATHI B IPOCTPAHCTBE». DOpMUPOBAHUE JTOTHYECKUX YMEHUN paclpeaesseTcss He TOIbKO
M0 COJIepPKaTeNbHBIM JUHUSM, HO W MO rojJaM OOYy4YeHHs Ha YPOBHE CpPEIHEro OOIIero
o0OpazoBaHwUs.

Conepxanre 00pa3oBaHUs, COOTBETCTBYIOIIEEC IPEIMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii MporpaMMBbI, pacpeIeIEHHBIM 10 TO1aM 00YYCHHS, CTPYKTYPUPOBAHO TAKUM 00Pa30M,



yTOOBl ~ OBJQJICHHE TI'EOMETPUYECKMMM TOHATUAMU M  HaBBIKAMH  OCYILECTBIISIOCH
MOCIIEAOBATEIbHO M MOCTYNATEeNbHO, C COONIOJIEHUEM MPUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I€OMETPUIECKHX MPEACTABICHUI 00yJarOIINXC,
pacuupsis ¥ yrayOssis e€, 00pa3ys IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

11 KJIACC

Tesa BpameHus

[wmHaprYecKass TMOBEPXHOCTb, OOpa3yloyMe IMIMHIPUYECKONW TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IJIOIIaAb OOKOBOM U TOJHON MOBEPXHOCTH.

Konunueckass moBepXxHOCTh, 0Opa3yollne KOHHYECKOW IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KoHyc: ocHOBaHME M BepuIMHA, 0oOpa3yroomas W OCh; IUIOMIAIh
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opa3ylollue W BBHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: LEHTp, paaudyc, TUAMETp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacmonoxxeHue chepsl v IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHne Tes BpalleHus Ha IJI0CKOCTH. Pa3BEpTka MIIMHAPa U KOHYCA.

KoMOunanuu Ten BpaleHUss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIM OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Torsitie 00 o0bEMe. OcHOBHBIE cBOWcTBA 00BEMOB Teil. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[Tonobupie Tena B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMIAIIMU MOBEPXHOCTEH,
00BEMaMH TOJOOHBIX TEII.

Ceuenust mwmmHApa (MapaUIeIbHO H  TEPICHAUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJIAIIEe Yepe3 BepIINHY), CEUeHHUs IIapa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha utockocty U B pocTpancTBe. CII0KEHUE M BHIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEeKTOpa Ha Yucio. Pa3nokeHune BeKTopa 1Mo TpEM HEKOMIUIAaHApHBIM BekTopam. [IpaBmio
napasuienenunena. Pemenne 3amay, CBI3aHHBIX ¢ TPUMEHEHHUEM MPABHII JEHCTBHUI C BEKTOpaMHU.
[TpsimoyronbHasi cucteMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [lpocrteiimiue
3aJaud B KOOpAMHATaX. YTON Mexay Bekropamu. CKalspHOE NPOU3BEACHHE BEKTOPOB.
Berurcnenue yriioB MeXAy NMPSMBIMH H IUIOCKOCTSIMHU. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEeIIeHNH TEOMETPUUYECKUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIbTATBIUIMUHOCTHBIE PE3YJILTATHI

JIMuHOCTHBIE PEe3yNbTaThl OCBOCHHS MHPOTpaMMbl ydeOHOro mpeamera «MaTeMmaTHKa
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocuTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3MLMU OOy4yarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIEHUEM O MAaTEMaTHUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIEcCTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJEHCTBOBaTh C COLMAJIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUM € UX QYHKLIMAMU M HA3HAUEHUEM.

ITaTpuoTH4eckoe BOCIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKAAHCKON MICHTUYHOCTH, YBAXKEHHS K MPOILIOMY
U HaCTOALIEMY PpOCCHMCKOW MAaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHUSIM
POCCUICKHX MAaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM HIKOJIBI, K MCIOJb30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pOCCHMCKOro Hapoaa; c(hopMHUpPOBAaHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHNUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATENbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOCHHUE
YCTOMUYMBOTO OyAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOIIEHWEM K MHpPY, BKIIOYas OCTETHKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUl, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3/InYHbIX BUI0B UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO YMEHHS TPUMEHATh MaTeMaTHYeCKWe 3HaHUS B MHTepecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN M OT/AbIXA, peryispHas (usndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TpPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K Pa3IMYHbIM
chepam npodhecCHOHATBHOM JEsITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyiel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHDKEHWH BCEM JKU3HM; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO IKOJIOTUYECKON KYIbTYyphl, MOHUMAaHHEM BIHMSIHUSA COLUAIBHO-
HSKOHOMUYECKUX IMPOLIECCOB HAa COCTOSHUE MPUPOAHOW M COLUAIBHOW CpeIbl, OCO3HAHUEM
NI00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUEeHTalMed Ha  [pUMEHEHUe
MaTeMaTHYeCKUX 3HAHMU Ul peIIeHus 3ajad B 00JacTH OKPY)KAIOILIeH cpenbl, MIaHUpOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

IleHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYecKOW HayKH Kak chepbl



YeJI0BEUYECKOM JACATCIIbHOCTH, 5TAIlOB eé Pa3sBUTHA U 3HAYUMOCTHU OJId pa3BUTHUA LUBHUIIN3AllUU,
OBJIAJICHHEM S3BIKOM MaTEeMaTUKHM M MaTeMaTHYSCKOM KyJIBTypOﬁ KakKk CpCcACTBOM IIO3HAHUA
MHpa; TOTOBHOCTBKO OCYHICCTBJIATH MPOCKTHYHO U  HCCICHOBATCIIBCKYIO  ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHSI POrpaMMbl yueOHOro nmpeamera «MareMmaTuka»
XapaKTEepU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU HO3HABAM EIbHBIMU OeliCTN8UAMLU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelcmeusIMuU.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,

OTHOIICHUN MEXJy HOHATUAMU; (OPMYIUPOBATH OINpEAENCHUs MOHATHH;, yCTaHABIUBATh

CYIIECTBECHHBIA NPHU3HAK KIacCH(PHUKAIINN, OCHOBAHUS JUIsi 0OOOIICHUS U CPABHEHUS, KPUTCPUHU

IPOBOIUMOT0 aHAJIHN3a,;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOpPa3OBHIBATh CYXKACHUS: YTBEpPAUTEIbHBIE U

OTpUIaTelIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

BBISBJISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U ¥ TIPOTHBOpEYHsI B (haKTax, NaHHBIX,

HAOJIIOJICHUSX W YTBEPKACHHSIX; TpeJiaraTh KPUTCPUU IS BBISBICHHS 3aKOHOMEPHOCTEH W

MPOTUBOPEUHNL;

JeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHMKH, MAEIYKTUBHBIX U HHIYKTUBHBIX

YMO3aKJIIOUeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

MPOBOJNTH CAMOCTOSTEIBHO JIOKA3aTEIhCTBA MATEMAaTHYCCKUX YTBEPKICHHUH (MPSAMBIE H OT

MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, TPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh crnoco0 pelieHus: yueOHOW 3a/laduu (CpaBHUBATh HECKOJBKO BapHAHTOB pEILLEHUS,

BEIOMpaTh HaHOOJIee TIOIXO SN C YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble uccienoBare/bCKue 1eHCTBHA:

UCIIONIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HaHUS; (HOPMYIUPOBATH

BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,

(bopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,

MPOBOANUTH CAMOCTOSITENIbHO CINIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEJIOBAHHUE M0 YCTAHOBJICHHUIO

OCOOCHHOCTEl MaTeMaTH4ecKOro OOBEKTa, SBJICHHS, MpOIecca, BBISIBICHUIO 3aBUCHMOCTEH

MEXTy 00BEKTaMH, SBIICHUSMH, IPOIIECCAMU;

CaMOCTOSITENTLHO (OPMYITUPOBATh OOOOMICHWST W BBHIBOABI 110 pE3yabTaTaM IPOBEIEHHOTO

HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U

0000I1IEHHI;

IIPOTHO3UPOBATH BO3MOXXHOE pa3BUTHE MpOIEcca, a TaKKe BBIIBUTATH MPEIIOIOKEHHS O €ro

Pa3BHUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITh ACPUIUTH MH(OPMALUU, JAHHBIX, HEOOXOJUMBIX Ui OTBETA Ha BOIMPOC W IS
pEIIeHHS 3a/1a9H;



BbIOMpaTh ~ MHPOpPMAIMIO U3  HCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CUCTEeMATH3UPOBATh W HMHTEPHPETUPOBATh HH(DOPMANMIO pPA3IMYHBIX BHIOB U  (Qopm
NPE/ICTaBIICHHUS;
CTPYKTYpUPOBaTh HH(POPMAINIO, MPEJICTaBIATh €€ B Pa3IUYHbIX (GopMmax, WUTIOCTPUPOBATH
rpauyecKu;
OLICHUBATh HAAEKHOCTH HH(OPMAIIMH IO CAMOCTOSATENIEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Yuusepcanvhvie KOMMyHUKamMugHbwle Oelicmeust, 00ecneyusarom coopmMupo8aHHoCms
COYUANBHBIX HABLIKO8 00YYAIOUWUXCA.

OO0uenne:
BOCIIPHHUMATh ¥ (POPMYITMPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSAMU U LENSIMHU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBHIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y pPellIeHus 3ajaul, KOMMEHTHUPOBATh MOJIYyYSHHBIN pe3ysIbTar;
B xole oOCyXIeHHs 3a7aBaTb BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOJIEeMbl,
pemaeMoil 3a/aun, BBICKA3bIBaTh WICH, HALGJICHHBIE HAa MOWUCK PEUICHHUS; COMOCTABIATH CBOU
CYXJICHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPYKUBATh PAa3IM4Me U CXOICTBO
MO3UIHI; B KOPPEKTHOU (hopMe HOpMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;
NOPEJCTaBISATh PE3YyNbTaThl pPELICHUS 3aJauyd, OKCIEPUMEHTa, WCCIEIOBAHMs, IPOCKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (GopMmar BBICTYIUICHHS C Y4€TOM 3agad NpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:
MOHMMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHIUBUAYalIbHOW palbOTHI MpuU
pemieHNM y4eOHBIX 3aja4; MPHUHUMATh LEJIb COBMECTHOM JIESTENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeAcssiTh BHIBI paboOT, OTOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNbTAT pabOThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TIpynmnoBbiX (opmax paboTel (oOCykaeHus, OOMEH MHEHHH, «MO3TOBbBIE
HITYPMBD» W WHBIC); BBIMOJIHATH CBOI YacTh PabOTBI M KOOPJIUHUPOBATH CBOM JICHCTBUS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3) YVuueepcanvnoie pecynamuenvie deiicmeusi, obecnewusaom GopmuposaHue cMulCi08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:
COCTaBIAITh IUIAH, AITOPUTM pEIICHUs 3aJayd, BBIOMpPATh CHOCOO peHIeHHs ¢ Y4ETOM
UMEIOIINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb:
BJIQJIETh HABBIKAMH TO3HABATEIHLHOW pEeQIEKCHH KaK OCO3HAaHHWS COBEpIIAeMbIX NEHCTBUN H
MBICTUTENBHBIX ~ TMPOILIECCOB, MX  Pe3ylbTaTOB; BIAJETh CHOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIECCa U pe3yabTaTa PEHICHNs MAaTeMaTHIECKOW 3aJ1auu;
MPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH TP PEIICHWH 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
OILICHUBATh COOTBETCTBUE PE3yJIbTaTa MENN U yCIOBUSM, OOBSCHITh MPUYNHBI JTOCTHKCHUS T
HEIOCTMKCHHUS ~ PE3YNbTaTOB  JCATENbHOCTH, HAXOOUTh  OIMMOKY, JlaBaTh  OIICHKY
nproOPETEHHOMY OTIBITY.



INPEJIMETHBIE PE3YJIBTATDI
11 KUIIACC

OmnepupoBathb HOHSATUSAMHU: [HJTHHPUYECKAasT MIOBEPXHOCTb, obpasyrolue
WIMHIPUYECKON TMOBEPXHOCTH; IMJIMHAP; KOHHYECKas IOBEPXHOCThb, 00pa3yroline
KOHUYECKOH TTOBEPXHOCTH, KOHYC; C(hepruecKasi TOBEPXHOCTb.

Pacro3HaBath Tesa BpaiieHus (MUIMHIP, KOHYC, cdhepa u 1miap).

OOBSICHATH CIIOCOOBI MOJTYICHUS TEJT BPAIICHHSL.

KnaccuduuumpoBars B3auMHOE pacioiokeHue chepbl U IIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BHICOTA CEIrMEHTA;
IIAPOBOM CJIOH, OCHOBAaHKE IIAPOBOI0 CJI0s, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.
Beruncisate 00bEMBI U TUIOIMIAIM TTOBEPXHOCTEH TE BpAICHUS, TCOMETPHUUECKUX TEJ C
npuUMEeHEHHEM (OPMYIL.

OnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHMK, BIUCAHHBIN B cepy M ONMHCAHHBIH OKOJIO
cdepsl; cdhepa, BiucaHHasi B MHOTOTPAHHKK WM TEJIO BPAICHHUS.

BbIYKCISATE COOTHOIICHHSI MEXKIY IUIOMIAASIMU TOBEPXHOCTEH W 00bEMAMHU MOAOOHBIX
TEIL.

N300paxaTh u3ydaemble (QUIYpbl OT PYKH M C NPUMEHEHHUEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbImoaHsATh (BBIHOCHBIE) MJIOCKHE YEPTEKH W3 PUCYHKOB MPOCTBIX OOBEMHBIX (GHUTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTh CCUCHUS TEJ BPAIIICHUSL.

H3BiiekaTh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATh HH()OPMALIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

OnepupoBath MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BBINOTHATE JCUCTBHS CIIOKCHUST BEKTOPOB, BEIYUTAHKS BEKTOPOB U YMHOXKEHHSI BEKTOpA
Ha YHCII0, OOBSICHAITH, KAKUMH CBOHCTBAMH OHHU 00JIaIaf0T.

[TpuMeHSTH TPaBUIIO TapaJIJICIICHITe .

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYIb
BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YroJl MEXIy BEKTOPaMH,
CKaJISIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMILUIAHAPHBIC BEKTOPBI.
Haxoaute cymMMy BEKTOPOB U MPOU3BE/ICHIE BEKTOPA HA YHCIIO, YTOJI MEX/Y BEKTOPAMH,
CKaJISIPHOE TIPOU3BEICHUE, PACKIIAABIBATH BEKTOP 10 IBYM HEKOJTMHEAPHBIM BEKTOPaM.
3aaBaTh MIOCKOCTh YPaBHEHHEM B JICKAPTOBOW CHCTEME KOOP/IMHAT.

[lpumeHsaTh TeoMeTpuYeckue (GaKThl I PEHICHUS CTEPEOMETPUYECKUX — 3a/1ad,
NPE/ANOJararolX HECKOJIBKO IIaroB PElICHHUs, €CIM YCJIOBUS NMPUMEHEHHs 3aJaHbl B
SBHOM popme.

Pemath  mpocTeiiiine reoMeTpUYecKHMEe — 3aJaud  Ha  [PUMCHEHHE  BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pematp 3amaum Ha J0Ka3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHWH M HaXOXKICHUE
T€OMETPUYECKUX BEIIMYMH 110 00pa3iiaM MM alrOpUTMaM, IPUMEHSSI H3BECTHBIE METOIbI
IPU PEIICHUH CTAHIAPTHBIX MATEMAaTHUYSCKHX 3a/1au.

[IpuMeHATh MPOCTEHIIne MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMBI [TPU PEIICHHH CTEPEOMETPUYECKHX 3a/1aY.

[lpuBoaMTHE TpPUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh MOJYYCHHbIC 3HAHUS HA MPAKTHUKE: aHATU3UPOBATH PEalbHbIC CUTYallUd U
NPUMEHSATh UW3YYCHHbIC TIOHSATHUS B TMpPOIECCEe MOUCKA PpEIICHHS MAaTeMaTHUSCKH



chOopMyJIMpPOBAaHHON TPOOJIEMBI, MOJEIUPOBATH peajbHblEe CHUTyallMd Ha S3bIKE
TE€OMETPHUH, HCCIIEN0BaTh IOCTPOECHHBIE MOJEIU C HCIOJIb30BAHUEM I'€OMETPUUYECKUX
NOHATHI M TeopeM, ammapaTa anreOpbl; pelarb MPaKTHUYECKUE 3aJadud, CBS3aHHBIC C
HAXO0XJICHUEM T'€OMETPUYECKUX BETUYHH.



KanenngapHo-remaTuieckoe IiIaHupOBaHKUE 0 T€OMETPUHU
B 11 xmacce
(2 4 B Henemto, 33 yueOHbBIC HEZIETH, BCEro 66 4 B TOI).

Homep JaTsl
C Koinuecrn
yPOKa/3aHAT onepranune o npoBeIeHNs! Ipuunna
usi KOPPEeKTHUPOBKHU
a3/iesibl, TeMbI
(P ’ ) yacop | WIAHMPYEMBI | (PaKTHYECKH
e e
1 [ToBTOpeHue no teme «BEeKTOpBI B MPOCTPAHCTBE 1
2 IToBTOpeHue no Teme «BeKTOpbI B IPOCTPAHCTBE» 1
I'naBa 5. MeToa KoopAUHAT B MPOCTPaHCTBe-15 yacos.
§1. KoopauHaThl TOYKH M KOOPAUHATHI BEKTOPA-7 4acoB
3 [IpsiMmoyrosibHasi cucTeMa KOOpJAUHAT B 1
IPOCTPAHCTBE
4 Koopaunatel BekTOpa 1




3) KoopnnHatel BekTopa 1
5 CBsI3p MEX]Ty KOOpJIMHATAMH BEKTOPOB U 1
KOOpJMHATAMU TOYEK
7 [Tpocreiimue 3a7aun B KOOpAUHATAX 1
8 [TpocTeiimue 3aqa4n B KOOpANHATAX 1
9 KontposnbHas padorta o teme « Koopaunater 1
TOYEK U KOOPJUHATHI BEKTOPa»
§2.CkansipHoe npousBeAeHue BEKTOPOB-4 yaca
10 YT01 MeXay BEKTOpaMu 1
11 Yroa mexay Bekropamu. CkanspHoe 1
NIPOU3BE/IEHNE BEKTOPOB
12 Brruncnenue yrioB MexIy NpsSMbIMH U 1
TUTOCKOCTSIMU
13 Pemenwne 3anay mo Teme «CkanspHoe 1

IMPOU3BCACHHUEC BCKTOPOB»




§3.ABu:xenusi-4uaca

LentpansHas cummerpusi. OceBas CHMMETPHSL.

14 3epkanbHas cummeTpus. [lapannenbabiii 1
NIEPEHOC.
15 LentpanbHas cummerpust. OceBasi CHAMMETPHS. 1
3epkanbHas cummerpus. [lapannensHslii nepesoc
16 Pewenue 3amay no reMe « MeTo KoopAuHaT B 1
IIPOCTPAHCTBE»
17 KonTtponbsHas pabota o teme « Meton 1
KOOPJIMHAT B IIPOCTPAHCTBE»
I'naBa 6.lununap. Konyc. Illap.-17 4yacos.
§1. Huunap-3 yaca
18 [Tonsarue muauHApPa 1
19 [Tnomaas NTOBEPXHOCTH HIIMHAPA 1
20 Pemenue 3anay no reme « [lonsitue nunusapa. 1

[Tnomaas TOBEPXHOCTH HIMJIMHAPAY»

§2. Konyc-4 yaca




21 [lonsiTne KOoHyCa 1

22 [Tnomaas MOBEPXHOCTH KOHYCA 1

23 Y cedeHHBI KOHYC 1

24 Pemenue 3ama4 o reme « Konyc» 1

§3. Cdepa-10 yacos
25 Cdepa u map 1
VYpaBaenue chepbl. B3auMHOe pacroiokeHue

26 cdepsl 1 mIockocTr. KacaTenbHas IIOCKOCTH K 1
cepe.

27 [Tnomans chepsl 1

28 Pemenue 3anau mo reme «Chepar 1

29 Pemenwue 3anaq mo Teme « Hunmuuap. Konyc. 1
[Tap»

30 Pemenwue 3anau mo Teme « Hunmuuap. Konyc. 1

[Tap»




31 Pemenue 3anay no reme « LHumunnap. Konyec. 1

[Tap»
39 Pemenue 3anay no reme « Humunnap. Konyec. 1

[Tap»
33 Pemenue 3anau no reme « Humunnp. Konyec. 1

[Tap»
34 KoutponbsHas pabota o teme « Lumunap. 1

Konyc. [lap»
I'naBa7. O0bembl Tean-21 vac.
§1. O0Bbem nMpsIMOYToJIbHOI0 MapaJjJiesenunena-3 yaca
35 [Tonsarue o6bema. OOBbEM NMPSIMOYTOTHLHOTO 1
napajieienuneaa.
36 . O06BeM IPSIMOYTOJILHOTO TapaJlJIeIeUIe/a. 1
37 . O6BeM TPSIMOYTOJILHOTO TTapaJUIeIeTuIea. 1
§2. O0bem npssMoOi MPpU3MbI U HUJIMHAPA-3 yaca

38 O0beM npIMON TTPU3MBI 1
39 O06beM nuIMHIpa 1




Pemenue 3amau mo teme «OObeM npsMoit

40 1
MPU3MBI U [IHJIHH]IPAY
§3. O0beM HAKJIOHHOM NPU3MBbI, TUPAMHUABI 1 KOHYCA-8 YacoB
41 Brruncienue o00LeMOB TEJ € IIOMOIIBIO 1
OTIPEIETICHHOTO WHTETpaia
42 O0beM HAKIOHHON PHU3MBI 1
43 O6beM upaMuIbI 1
44 O06BbeM nMUpaMuIbI 1
45 O0beM nUpaMuIbl 1
46 O06BbeM MUpaMuIbI 1
47 Pemenwne 3ama4 Ha HaX0X/IeHNE 00BEMOB 1
MPU3MBI, TUPAMHJIBI U KOHYCa
48 KontposnbsHas pabota o teme «OObEMBI TEI 1
§4. O6bem mapa u wiomwaab cepoi-7 4acon
49 . O6bem mapa 1




50 OObeM mrapa u ero yacTei 1

51 O06beM 11apoBOTO CErMEHTa, IIAPOBOTO CI0S U 1
IIapOBOI'0 CEKTOpa

59 O0beM 1IapoBOro CErMEHTA, IAPOBOIO CIIOS U 1
IIapOBOI'0 CEKTOpa

53 [Tnomans cheps 1

54 Pemenue 3ana4 no reme «O0beM 1apa u 1
I0IIA b chepb»

55 KonTtponbshas pabota o reme «O0beM 11apa u 1
wiomaas chepbb»

HNrorosoe nopropenue kypca reomerpuu 10-11 knaccon-13 yacon
56 IToBTOpEHHE MO TeME « AKCUOMBI CTEPEOMETPUIN 1
[ToBTOpenue no teme «llapamnenbHOCTh MPAMBIX
57 B [IPOCTPAHCTBE, NApAJLIENBHOCTD MPSIMON U 1

10CKOCTH. CKpeIMBarOIuUecs MpsiMbIe.
[TapajutesIbHOCTH INIOCKOCTEN.»




[ToBTOpenue no teme «IleprneHTuKyIIPHOCTD
npsiMoil 1 ockocTu. Teopema o Tpex

58
MEPIECHNKYJIAPAX. YTOI MEKIY NPSIMON U
IJIOCKOCTBIO. »
59 [ToBTOpEeHue o Teme « JIByrpaHHbIi yroJ.
[leprieHIUKYIISIPHOCTD TUIOCKOCTEN
60 [ToBTopenue no teme «llapannenenunen, nmprusma,
MAPAMHJIA, TLIOIIAJAN X TOBEPXHOCTEN»
61 [ToBTOopenue no teme «llapamnenenunen, npusma,
MAPaMHJIA, TIOIIAJAN UX IOBEPXHOCTEN
62 [ToBTOpenue no teme «BEeKTOpPHI B MPOCTPAHCTBE.
JlelicTBus HaJl BEKTOpaMmU»
63 [ToBTOopenue no teme «{unmuuap, KOHyC U map,
TUIOIIAN UX MOBEPXHOCTEW
64 [ToBTOpenue no teme «l{unmHap, KOHyC U wap,
TUIOIIAJN UX MOBEPXHOCTEM
65 [ToBTOpenue no teme «OOBEMBI TEID»
66 IToBTOpenue mo TeMe«OOBEMBI TSI




HOBTOpeHI/Ie I10 TCMC ((KOM6I/IH3.HI/IH C

67 1
OMHMCAaHHBIMU cpepaMm»
68 [ToBTOpenue mo Teme«KoMOMHAIMH C 1
ONHMCAaHHBIMU cpepaMm»
Hmoczo: 5 KOHmpoALHBIX padom 68 uacoe







