


IHHOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yueOHOoTO Kypca «l'eomerpus» 0a30BOrO ypoOBHS IS
obyuarommuxes 10 —11 kmaccoB paspaborana Ha ocHoBe ®DenepaibHOTO
roCyIapCTBEHHOTO 00Pa30BaTEIbHOrO CTaHAApTa CPeaHEro odIIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpPeOOBaHUM, TPEABIBIAEMBIX K
MaTeMaTHUYeCKOMY OOpa3oBaHMIO, W TPAAMIMKA POCCHMCKOro 00pa3oBaHUA.
Peanmmzanmst mporpaMmbl 00eCIIeUnBacT OBJIAJCHNAS KIIFOUSBBIMIA KOMIICTCHITHSIMH,
COCTaBIIAIONIMMH OCHOBY JJIi CaMOPa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh  OOIMEKYJIBTYPHOTO, JIMUHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHSA
JUYHOCTH O0YYarOIIUXCA.

HEJIN N3YUEHHNSA YYEBHOI'O KYPCA

Baxknocts ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CPEeAHETO OOIIeTo
oOpa3oBaHrs OOYyCIIOBJICHA TPAKTHYCCKONW 3HAUMMOCTBIO METANpPEIMETHBIX W
MPEAMETHBIX PE3YJIbTaTOB OOYyUCHHS TEOMETPHH B HAMNPABICHWH JIMYHOCTHOTO
pasButHs oOydaromuxcs, (GopMupoBaHUSA (YHKIIMOHATHHOW MaTEeMaTHYECKOMH
IPaMOTHOCTH, U3YUCHHS IPYTUX yUeOHBIX AUCIMIUIAH. PazBuTre y oOydarommxcs
MPABWJIBHBIX TPEACTABIICHUH O CYIIHOCTH M TPOUCXOXKIACHHUH TEOMETPHUUYCCKUX
aOCTpaKmuii, COOTHONICHWH PEaJbHOTO W HACATBHOTO, XapaKTepe OTPaKCHUS
MAaT€MATUUECKOM HAYKOW SBJICHUH W TPOLECCOB PEAIBHOTO MHUpPA, MECTE
r€OMETPUH B CUCTEME HAyK W POJIM MAaTEMAaTHYECKOTO MOJICITMPOBAHNAS B HAYYHOM
MO3HAHWW U B MPAKTHKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUaluxcsi, a TaKXKe KadeCTB MBIIUICHHUSA, HEOOXOMUMBIX i1 aJanTalud B
COBPEMEHHOM OOIIECTBE.

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

Jlornyeckoe wbIieHUE, (HOPMHUPYEMOE TIPH HM3YUYCHHH OOYyUYarOIIMMHUCS
MOHATHHHBIX OCHOB T€OMETPHH 1 TTOCTPOSHUH TETTOUKH JIOTHUCCKUX YTBEPKICHHM
B XOJI€ PCIICHUA TEOMETPHUUCCKUX 3a7ad, YMCHHE BBIABUTATh M ONMPOBEPrarh
TUTIOTE3bl HEMOCPEICTBEHHO HWCIIOB3YIOTCA TPH PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca (QHU3UKH.

YMeHrne OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIMICCTBEHHYIO POJIb BO
BCEX O0NaCTIX AEATENBHOCTH 4denioBeka. OpueHTaIus 4YesioBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMAIbHOrO OBITHS, (opma
OTpPaXXCHHUS OKPY’KAIOMIET0 MHpPA, YCIIOBHE YCHENTHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanus  AehcTBUTENbHOCTH.  OmepupoBaHUE  TPOCTPAHCTBEHHBIMH
oOpazamu OOBEAUHACT Pa3HbIC BHUABL YUYEOHOM U TPYIAOBOU AEATEIBHOCTH,



ABIIACTCS OAHUM W3 MPOPECCHOHAIBHO BAXXHBIX KAueCTB, MO3TOMY aKTyajbHa
3amaua (popMUPOBaHWS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBITIUICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIILJIEHUSI — CYIIECTBEHHOTO KOMIIOHCHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH MO0 MHOTUM HAIMPABJICHUSM.

I{enp ocBoeHuss mporpammbl yueOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 0OyueHHs — 0011e0o0pa3oBaTeibHOE U OOIICKYJIBTYPHOE Pa3BUTHE
oOyyaromuxca  uepe3  oOeCleueHHe  BO3MOXKHOCTH  MPUOOPETCHUsS U
HCTIOJIb30BAHUA  CUCTEMATHYECKAX TE€OMETPUUECKUX 3HAHUM W JAECHUCTBUM,
cnenuUIHBIX TEOMETPHUH, BOSMOXKHOCTH YCIIETITHOT'O MPOJIOJKCHAS 00pa30BaHUs
M0 CHEUUATILHOCTAM, HE CBA3AHHBIM C MPUKIIAJHBIM UCOJb30BAHUEM I'€OMETPHH.

[Tporpamma 1o reomeTpun Ha ©Oa30BOM YpPOBHE TMpeAHA3HAUYEHA IS
00y4YaroIUXCA CPEAHEH IIKOJIbI, HE MCTBITHIBABIINX 3HAUUTEIIBHBIX 3aTPYIHECHUM
Ha ypOBHE OCHOBHOTrO 00Iero odopaszoBanusd. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOWUTH OOIIME MATEMATHUUECKUE YMEHUSA, CBA3AHHbBIC
co crmemupuKOil TEOMETPHM W HEOOXOAWUMBIC MJI XHU3HA B COBPEMEHHOM
obiectee. KpoMe 3TOro, OHM MMEIOT BO3MOKHOCTh M3YUHTh T'€OMETPUIO OoJice
ryOOKO, €ClIM B JAJIbHEHUIIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUECKUX
3HAHMSX B MPOPECCHOHATBHON ACATEIIBHOCTH.

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

e (QopmMupoBaHWE TPEACTABICHUS O TEOMETPUM KAaK YACTH MHPOBOH

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBA3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHWE NPEACTABICHUS O MHOTOTPAHHUKAX M TeJIax BPAIICHUS
KaK O BOKHEUIIMX MATEMATHUYECKUX MOJENIAX, MO3BOJISAIONIUX OMUCHIBATH
Y U3YyuaTh Pa3HbIC SABJCHUSA OKPYKAIOIIErO 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
paccykJCHUs B XOJI€ PEIICHUA CTEPEOMETPUUECKUX 3aJad W 3a1ay C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEM
o0yyJarommxcsa, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJICIOBATEIbCKUX
YMEHUH, KpUTHIHOCTH MBIIIIJICHUS,



o (opMHUPOBaHHE (byHKITHOHATBHOM IPaMOTHOCTH, peeBaHTHOM
F€OMETPUM: YMEHHUE PaACMO3HABATh TMPOSBICHUS T'€OMETPUUCCKUX
MOHATUNA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEajbHBIX >KA3HEHHBIX
CHUTyallUIX W TIPU WM3YUYEHUW NPYTUX yUeOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (hOpMyNIHMpOBaTH WX Ha S3BIKE
T€OMETPUM U CO37aBATh T€OMETPUUCCKUE MOJENH, TPUMEHITh OCBOSHHbIN
F€OMETPUUECKUNA anmnapaT Uil PEUIEHUA NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MOJTYUYEHHbBIE PE3YJIbTATHI.

OTAnUuTENBHON OCOOCHHOCTHIO MPOrpPaMMBbl ABJISIETCSA BKJIIOYEHUE B KYpC
CTEPEOMETPUM B HAuaJie €ro M3Y4YEHHWs 3aJay, pellaeMbiX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUA, U ONPEACIEHHBIM 00pa3oM OpraHU30BaHHAs padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJIMPYET MPOTEKAaHNWE WHTYUTHUBHBIX MPOIECCOB, MOTHBHPYET K
JAJIbHEUIIIEMY U3YUYECHUIO TIPEIMETA.

[TpennouteHue oTnaéTCs HArJIAAHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHUS, TO
€CTh TCOPETUUYECKUE 3HAHUA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
MPAKTUUECKON JeATeNIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABIACHUN Yy
yyaluxcsi B Kypce€ CTEPEOMETPUM MPOBOJAUTCA 3a CU€T pPEIICHHWS 3aJad Ha
CO3/JaHUE  MPOCTPAHCTBEHHBIX 00pa3oB MW  3aJa4y HAa  OMNEPUPOBAHME
MPOCTPAHCTBEHHBIMU OOpa3amu. Cos3nanue oOpaza MPOBOAMUTCS € OMOPOH Ha
HarJIsiIHOCTh, A ONEpPUpPOBAaHUME O0OOpa3oM — B VYCIOBUSAX OTBJICUEHHS OT
HarJISITHOCTH, MBICJICHHOTO U3MEHEHUSA €r0 UCXOTHOTO COJEP KAHUS.

OcHoOBHbIE cojep:kaTesibHble JuHUK Kypca «['eomerpun» B 10—-11 kmaccax:
«MmuororpanHukmy, «lIpsMbie 1 IITIOCKOCTH B TPOCTPAHCTBEY, « Tema BpaleHus»,
«BeKTopbl 1 KOOPJAWHATHI B TPOCTPAHCTBEY. DOPMUPOBAHUE JTOTHUUECKUX YMEHHI
pacrpenensaerca He TOJAbKO IO COAEPXKATENIbHBIM JIMHUSAM, HO W MO ToJaM
00yUueHHs Ha YPOBHE CpeaHero oo1ero oopa3soBaHus.

Conepxanue 0o0pa3oBaHMs, COOTBETCTBYIOIIEEC MNPECAMETHBIM Ppe3yJibTaTam
OCBOCHUsI paboueil mporpaMmbl, PpacHpeAciéHHbBIM TI0 TrojaM OOydYeHHS,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4YTOObl OBJIAJICHUE T'€OMETPUUECCKUMU
MOHATHUAMHU YU HABBIKAMH OCYIIECTBIIAJIOCH MOCAEI0BATEIBHO U MOCTYNATEIBHO, C
COOJIIOICHUEM TTPUHIUIIA TPEEMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUS BKJIIOUAIMCH B
OOIIYI0 CUCTEMY TE€OMETPUUECKUX MPEACTABJACHUM OO0YUarOIMNXCs, pacIIupAs U
yriyosisis €€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIC CBS3U.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIVIAHE

Ha usyuenue reomerpuun orBoautcs 2 yaca B Heaemo 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

I[IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMmeTpuu. Touka, mpsAMas, IUJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUM U CIIEACTBUA U3 HUX.

B3aumHOe pacnonokeHue npsAMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECH,
MAPAJUICTBHBICE W CKPEIIMBAIOIIMECA NpsAMbie. llapannenpHOCT NPAMBIX H
IUIOCKOCTE B MPOCTPAHCTBE. TMAPAUIEIBHBIE MNPSAMBIE B  IMPOCTPAHCTBE,
MAPAJUIETBHOCTh TPEX MPAMBIX, MAPAJUIEIBHOCTh MPAMON W TUIOCKOCTH. YTIIBI €
COHANPABJIEHHBIMUA CTOPOHAMH, YIOJ MEXKAY TPAMBIMH B MPOCTPAHCTBE.
[TapainienbHOCTH TUIOCKOCTEM: rapajuieIbHbIE TJIOCKOCTH, CBOMCTBA
napajyienbHBIX  TuTOCcKocTel. [lpocrteiimue mpocTpaHCTBeHHBIE (PHUTYyphl Ha
MJIOCKOCTH: T€TPa’p, KyO, Mapaieienune/1; moCTPOCHUE CEUCHUH.

[lepneHauKyAAPHOCTD NPSAMON U MIOCKOCTH: NMEPNECHANKYJIAPHBIC OPSIMBIE B
MPOCTPAHCTBE, MNPAMBIE NAPAJUICIBHBIE W NEPINEHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNECHAUKYJIAPHOCTH TNPAMOM M IUJIOCKOCTH, TEOpEMA O TNPAMOH
MEPIECHANKYJIAPHON IUIOCKOCTH. YTJblI B MPOCTPAHCTBE. YO MEXKIY MPAMON H
IUIOCKOCTBIK), JABYTPAHHBIA  YrOJI, JIMHEWHBIM Yrojli JBYTPAHHOrO  yrJia.
[lepnenauKynsap ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU A0 TJIOCKOCTH, PACCTOSHHE
OT TpsMOM 10  IUIOCKOCTH, mTpoeKmus  Gurypsl  Ha  TJIOCKOCTD.
[lepneHaUKYyASAPHOCTD  TJIOCKOCTEM. MNPU3HAK  MEPNEHAUKYJISIPHOCTH  ABYX
IIOCKOCTE. TeopeMa 0 TpEX NMEePNEeHANKYISPax.

MHororpaHHuKH

[ToHATHE MHOTOTPAHHUKA, OCHOBHBIC AJIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH, pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
MPU3Ma; TPAaHU U OCHOBAHUA MPU3MBI, MpsMas U HAKJIOHHAs MPU3Mbl; OOKOBas U
MOJIHAA MOBEPXHOCTH MPUA3MBI. [Tapannenenunen, NPAMOYTOJIbHBIA
napajyieNenunes U ero corcrBa. [lupamupa: n-yroiapHas nvpaMuia, TpaHd |
OCHOBAHUE MUPAMUbL, OOKOBAsS W MOJHAA MOBEPXHOCTh MUPAMU/IbI, TPABUJIbHAS U
yceuéHHas nOupaMuia. OJIEMEHThl Tpu3Mbl M nupamuabl. [IpaBusibHbIC
MHOTOIPAaHHUKH. MOHATHE MPAaBAJIBHOTO MHOTOTPAHHUKA, MPABWIbHAS NPU3Ma U
MPaBWIbHAS THPAMUJA, NPAaBWIbHAA TPEYrOJdbHAS MHPAMUIA W TPABUJIbHBIN
terpa’ap;, kyO. IlpencrapiieHre O NPaBUIbHBIX MHOTOTPAHHUKAX: OKTa’3Jp,
noAeKa’Ip U ukocasap. CeueHus npru3Mbl U TUPaAMU/IbI.

CummeTpuss B MPOCTPAHCTBE. CUMMETPUSI OTHOCUTEIBHO TOYKH, MPAMOM,
MJIOCKOCTU.  ODJEMEHTHl CUMMETPUM B  TNUpPAMUJAX, Napajieienunenax,
MPABUJIBHBIX MHOTOTPAHHUKAX.



BrlunciieHre 57€MEHTOB MHOTOTPAHHUKOB: péOpa, JuaroHaliv, VYIJIbI.
[Tnomaas OOKOBOW MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPAMON MPHU3MBI,
IJIOIIAb OCHOBAHWH, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSAMONW MPU3MBI.
[Tnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIBHOM MHUPAMUIbL,
TeopeMa o Iulomaau yceuéHHod mnupamuabl. Ilonstue o0 o0béme. OO0BEM
MAPAMHUJIbI, TTPU3MBI.

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

11 KVIACC

Tena BpameHust

[Humuaapuaeckas MTOBEPXHOCTH, obpasyrorue ITATAHAPHYECKOH
MOBEPXHOCTH, OCh ITWIMHJIPHUYECCKOW TMOBEPXHOCTH. [lunmmHIp: OCHOBaHWUA W
OOKOBas TOBEPXHOCTh, 0Opa3ylomas W OChb, IUIOMAAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylomue KOHHUECKOW TOBEPXHOCTH, OCh M
BEpIIMHA KOHUYECKOH moBepXHOCTH. KOHYC: OCHOBaHHWE M BepIIMHA, 00pa3yromas
U OChb, IUIOMAAb OOKOBOM W TMOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3sylomue u BRICOTa, OCHOBAHMS M OOKOBAs TOBEPXHOCTb.

Cdepa m map: HEHTP, paaudyc, AUAMETP, IUIOMIATb IOBEPXHOCTH CQEPHI.
BzaumHuoe pacmonoxkenne chepsl U MIOCKOCTH, 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.

ITonstue 06 o0béme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSAMOYTOJIFHOTO TapajuleNienurnena u cneactsus u3 He¢. OO0bEM IMIHMHIpA,
koHyca. O0BEM mapa 1 mwiomaab chephl.

ITomoGubie Tema B mpocTpaHcTBe. COOTHOIICHWSA MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJI.

Ceuennsa nwivHApa (TAPA/UICTIFHO W TEPICHANKYJIAPHO OCH), CEUCHUS
KoHyca (TapajielbHOS OCHOBAHHUIO W TPOXOJAIISE UEPE3 BEPIIHUHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mimockocTH u B mpocTpancTBe. CI0KEHNE W BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YMCIIO. Pa3jokeHne BEKTOpa MO TPEM HEKOMITJTAHAPHBIM
BektopaMm. IlpaBuno mapamienenunena. Pemenwe 3amay, CBSI3aHHBIX  C
MPUMEHEHHEM TIPaBWJI JACUCTBUIT ¢ BekTopamu. [IpsaMoyronbHas cuctema



KoopAuHAT B mpocTpaHcTBe. Koopnuuatel Bektopa. IIpocredimine 3amgaud B
KOOpAWHATaX. YTojl Mexay Bekropamu. CKaIpHOE MNPOU3BEICHUE BEKTOPOB.
Brluncnienne yrioB Mexay MPSAMBIMU U IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH
METO/] TP PEIICHUN T€OMETPUUYECKUX 3a1a4.



IIJTAHUPYEMBIE PE3VJIbTATDBI
JIMUHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PpE3yJabTaThl OCBOCHUA MPOrpaMMbl  Y4eOHOro IIpeaMeTa
«MaremMaTruka» XapakTePU3yrTCA:

I'paxknanckoe BociuTaHue:

c(hopMHUPOBAHHOCTHIO TPaXKAAHCKOH MO3UITMHA 00YYAIOIIEroCss KaK aKTHBHOTO
W OTBETCTBEHHOTO UJIEHA POCCHMCKOTO OOINEeCTBa, TMPEACTABICHUEM O
MaTeMaTHYECKHX OCHOBaX (PYHKIIMOHMPOBAHHUS PA3IUUYHBIX CTPYKTYP, SBJICHHH,
MPOLEyp TpakTaHCKOro oOmecTBa (BHIOOPHI, OMPOCHI HW TP.), YMECHHEM
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HMHCTUTYTAaMHA B COOTBETCTBUHM C HX
(byHKIIUSAME ¥ HAQ3HAUYCHHEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(hopMHUPOBAHHOCTHIO POCCHICKON I'PaXkTaHCKON MISHTUYHOCTH, YBAKESHHS K
MPOILIOMY YU HACTOSIIEMY POCCHMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUHMCKON MAaTEMATHYECKOW IIKOJIBI,
K HMCIOJIb30BAHHMIO STHUX AOCTH)KCHHMH B JIPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMHMKH.
JlyX0OBHO-HPaBCTBEHHOT0 BOCTIUTAHUS
OCO3HAHHUEM JTyXOBHBIX IIEHHOCTEH POCCHMCKOTO HApOJa,

c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWSA, OSTHYCCKOTO TIOBEACHHS,
CBA3AHHOTO C MPAKTUYECKUM NPUMEHEHUEM JNOCTHIKEHUNA HAYKU U JEATEIBHOCTBIO
YU€HOr0; OCO3HAHWEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOHUMBOTO OYAYILETO.

JcTeTHYECKOe BOCITUTAHHE:

A3CTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAsA ICTETUKY MaT€MaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJ1ad, PeLLIECHUH, pacCyKACHUH,
BOCIIPUMUMYHUBOCTBIO K MATEMATUYECKUM aCEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Dusnueckoe BOCMUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MATEMATHUECCKHUE 3HAHUS B
HHTEpPecax 3J0POBOTO M 0€30MacHOr0 00pas3a *KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBBIO (3I0POBOE MHUTAaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHH H

OT/bIXA, peryJspHas (mzndeckas aKTUBHOCTH); (pmzraecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHATHSX CIIOPTHUBHO-03/I0POBHUTEITEHOM
JEeSATENBHOCTBHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM LIEHHOCTH TPYIOJIOOHS, MHTEPECOM K
paznuuHbiM  chepam  TpoheCCHOHATIBHON ~ ACATENIBHOCTH,  CBSA3AHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUAMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oynaymedi mnpodeccnn W peaM30BBIBATH COOCTBEHHBIE JKM3HCHHBIC TIIAHBI,



FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMYy OOpa30oBaHHIO |
caM0OOOpa30BaHUIO HA MPOTSHKCHHH BCEH JKM3HH, TOTOBHOCTBHIO K AKTHBHOMY
YYACTHIO B PEIICHUH MPAKTHUYCCKUX 33]1a4 MaTEMaTHICCKON HAaPaBJICHHOCTH.

IK0JIOrHYeCKoe BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO AKOJOTHYECKOM KYJIBTYPhI, IOHHMAHUEM BIIHSHHS
COITHATbHO-YKOHOMHUYCCKHUX ITPOIECCOB HA COCTOSHUE NMPHPOIHON M COIMAIBHOMN
cpedpl, OCO3HAHMEM TIJ00AIbHOrO  XapakTepa SKOJOTHYECKHX  IpodjIeM;
OpHCHTAIlMeH HAa NMPUMCHCHHE MATEMAaTHUYCCKWX 3HAHWHN JUIS PEIICHHUS 3a1ad B
00JTaCTH  OKpYXKalomIeH Cpeabl, IUIAHMPOBAHHS ITIOCTYIKOB M OICHKH HX
BO3MOJKHBIX TTOCJICACTBUH ISl OKPY KAFOIEH CPEIBI.

[{leHHOCTH HAYYHOI0 TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
VPOBHIO  Pa3BUTUA HAykKM H©  OOINCCTBEHHOW IIPAKTHUKH, ITOHUMAaHHEM
MaTeMaTHUYeCKOH HayKH Kak cdepbl YeIOBCUECKOM MESITCIIPHOCTH, AITAloOB €&
pPasBUTHUA M 3HAUMMOCTH IS Pa3BUTHA ITUBHIIM3AIIAH, OBJIAJACHHEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOW KyJIbTYpPOHM KaK CPEACTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh IPOCKTHYIO M HCCICIOBATEIBCKYIO JCATCIIEHOCTD
WHIWBUAYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI

MertanpeaMeTHbIE pPe3yJIbTaThl OCBOEHUA MNPOrpaMMbl YUeOHOIro MpeaMera
«MaremaTuka» XapaKTePU3YIOTCA OBJIAJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMEUAMU,  VHUBCPCANbHbIMY — KOMMYHUKAMUGHBIMU
OeticmeUAMU, YHUBEPCANbHBIMU PeCYISAMUSHBIMU OeUCMEUSIMIL.

1)  Vwuusepcanvnvie = noznagamenvHvle  Oeiicmsus,  odecneqyusaiom
Gopmuposanue 06A308blX KOCHUMUBHBIX NPOYECco8 ooyuarowuxcs (0ceoeHue
MEmMoO008  NO3HAHUSL  OKPYICAIOWe20  Mupa;  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBbie 1oruueckue aeicTBUSA:

e BBIABJISTH U XapaKTEPU30BATh CYIICCTBECHHBIE MMPU3HAKM MATEMATHUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHWH MEXIY MOHATHAMH, (HOPMYIHPOBATH
ONPEAECICHAS. TOHATHI, YCTAHABIMBATH CYLIECTBEHHBIM  MNPU3HAK
Kjaccu(pukanuy, OCHOBAHWA UIs OOOOIICHWS W CPaBHEHUS, KPUTCPHUH
MPOBOJAMMOTO aHAJIN3A,

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

e BBUBJIATH  MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBI3HM U
npoTuBOpeurss B (pakTax, AAHHBIX, HAOMIOACHUSAX W YTBEPKIACHUSAX,



npejyiaratb ~ KpUTEPUM  JUISl  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUYNI,

e JICNIaTh BBIBOJIbI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKTIOUCHHUHN, YMO3AKITIOUCHUH 10 aHAJIOTUH;

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

e BBHIOMpPATH CTMOCOO pemeHus ydeOHO#M 3amaun (CpaBHHUBATh HECKOJIBKO
BApDMAHTOB pEIICHUA, BBHIOMpATh HamOOJIeEe MNOAXOMAIIMM C YyUETOM
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bcKue 1eiicTBUS:

e HCNOJIb30BAaTh BOMPOCHI KAK MCCJICIOBATEIIbCKAN WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTth BOTPOCH], (HUKCHPYIONIAE TMPOTHBOPEUHE, TPOOIEMYy,
yCTaHaBNIWBaTh HWCKOMOE W  JaHHOe, (OPMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE,

e TMPOBOJUTH CaMOCTOATEIbHO CILJITAHUPOBAHHbBIH AKCHEPUMEHT,
UCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYE€CKOTO
00bEKTa, SBJICHUA, TMPOLECCA, BBISBJICHUIO 3aBUCHUMOCTEH MEXKIy
00bEKTAMH, SIBJICHUSAMHU, IPOLIECCAMU;

e CAMOCTOATENBHO (hOPMYIUPOBATH 0OOOIICHNS W BBIBOJIBI IO PE3YIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUA, HWCCJICAOBAHUA, OLICHUBATh J1OCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 00OOIICHUIA,

e MPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKIKE BBIJBUIaTh
MPENOJIONKEHUSA O €r0 PA3BUTUU B HOBBIX YCJIOBUSX.

PaboTa ¢ undopmanmeii:

e BBIABIATH ACHUITUTH WH(POPMAIIMH, NAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOIPOC U JJIsl PEIICHUS 3a/1a4u;

e BbIOMpaTh WH(POPMAIMIO W3  WCTOYHWKOB  PAITUUHBIX  THUIIOB,
aHATM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(POPMAITHIO
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)  Vuugepcanvrvie = KOMMYHUKAMUGHblE  OeCliCmeus,  obecnedusarom

ChoOpMUpOBAHHOCING COYUATbHBIX HABLIKOG 00YUAIOUWUXCH.

Oomenue:



BOCIIPHHUMATh ®  (OPMYJIHPOBATH CYXKAEHHUA B COOTBETCTBHH C
YCJIOBUSIMH M LIEJISIMU OOIICHUS; CHO, TOUHO, TPAMOTHO BBIPA’KAaTh CBOKO
TOYKY 3PEHUA B YCTHBIX M MUCHMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS MO
XOJly PelIeHus 3a0a4l, KOMMEHTUPOBATh MOJYUCHHBIH pe3yJibTarT;

B X0/i¢ 0OOCY>KJICHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMON TEMBbI,
mpoOJIEMbl, PEIlIaeMOM 3a/1auk, BbICKA3bIBATh UJICH, HAIIEJICHHBIC HA MOUCK
pPEUICHUA, COMOCTABJATh CBOM CYXJEHUS C CYXKICHHSAMH JAPYTUX
YUYACTHUKOB Auajora, 0OHApy>KUBaTh Pa3JIMuMe U CXOJICTBO MO3UIIMMA; B
KOPpeKTHOM hopme hopMyTupoBaTh pa3HOTIACHS, CBOW BO3PAKCHHUS,
NPEACTABIAATh  PE3YJAbTAaThl  PEUICHUs  3aJauyd,  SKCIEPUMEHTA,
UCCIICAOBAHMS,  TPOEKTA,  CaMOCTOATEILHO  BBIOMpaTh  opMar
BBICTYTUJIEHUA C YUETOM 33/1a4 MPE3CHTAIMK U OCOOCHHOCTEHN ay IUTOPUH.

CoTpyaHn4ecTBo:

3)

MOHUMATh W MCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM U
WHJIMBUAYaJbHOW pabOThl MPU PEIICHUH YUEOHBIX 3a/1a4; MPUHUMATh 1IETb
COBMECTHOW JEATEIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacnpenessaTh BUAb padoT, JOrOBAPUBATHCS, 0OCYKIATh MPOLECC
1 pe3yJbTaT paboThl;, 0000I1aTh MHEHHUS HECKOJIBKUX JIIOACH ]
y4acTBOBATh B IPYNMIOBBIX (popMax paboThl (0OCYKaeHUA, 0OMEH MHEHUH,
«MO3TOBBIC IIITYPMBI» W WHBIC), BBIIIOJHITh CBOIO YacTh palbOTHl W
KOOPAWUHUPOBATh CBOU JICUCTBUSA C JIDYTUMHM UJICHAMH KOMAHJbI;
OLICHMBATh KAUe€CTBO CBOETO BKJAJAa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyTMPOBAaHHBIM YUACTHUKAMH B3aWMOICHCTBHS.

Yuusepcanvnvie  pecynramueHbvle oeticmaus, obecneyusaiom

qbopmupoeaﬂue CMbLCTO06bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG JTUHHOCHIU.

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 TIO3HABATCIIPHOM pedUICKCHM KaK OCO3HaHUA
COBEPIIACMBIX JECUCTBUI W MBICIUTEIIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIaJICTh  cmoco0aMy  CaMOIIPOBEPKH, CaMOKOHTPOJIS — Mpolecca |
pe3ysbpTaTa pelieHus MaTeEMaTHUECKON 3a/1a4H;

NPEeABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPH PEUICHUUN
3aJlaul, BHOCHUTb KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, JAHHBIX, HAMACHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBHE peE3yJibTaTa LEIA U YCIOBUAM, OOBACHSTH
MPUYMHBI JTOCTH)KEHUS WM HEIOCTHXKCHUS PE3YyJIbTATOB NEATEITBHOCTH,
HaXOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDI

10 KVIACC

OnepupoBaTh NOHATUAMU: TOUKA, MPAMas, TIIOCKOCTb.

[TpuMeHATL aKCHOMBI CTEPEOMETPUM U CJCACTBHUS W3 HUX MPU PEIICHUH
r€OMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMHU: NMAPATUICTIBHOCTh U NEPNEHANKYIAPHOCTh MPSIMBIX
Y IUIOCKOCTEM.

Knaccudummposate B3auMHOE pPaCTOIOKEHUE MPSAMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH. ABYTPAHHBIA YroJl, TPaHW JBYIPAHHOTO YTJa,
pedpo ABYTpaHHOIO Yrja, JUHEHWHBIA YroJ ABYTPAHHOIO Yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHMK, BBINYKIbIA W HEBBIMTYKJIbIN
MHOTOTPAHHUK, 3JIEMEHThI MHOTOTPAaHHUKA, MPABUJIbHBIN MHOTOTPAHHUK.

PacmosnaBaTh OCHOBHBIE BHUIB MHOTOTPAHHHUKOB (MHpaMuIa; TpHU3Ma,
MPAMOYTOJTbHBIN TTapalJIeIIeTHIIC T, KyO).

Kmaccudummpoath ~ MHOTOTPaHHUKH, BbIOMpass ~ OCHOBAHUA  JUIA
Kiaccuukanuu  (BBIMYKJIBIE W HEBBIMYKIBIE MHOTOTPAHHHUKH, TPABUJIbHBIC
MHOTOTPAHHUKH; TIPSIMBIC W HAKIIOHHBIC TIPU3MBI, TTAPAIICIICTIUTICIB ).

OnepupoBaTh MOHATUAMU: CEKYIIAs TIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIUITBI TOCTPOCHUS CEUCHU N, UCTIOJIb3YsI METO/ CJIC/IOB.

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

Pemiath 3a1aun Ha HAXOXKJEHUE FT€OMETPUUECKUX BEJIMUMH MO 00pasiiam Win
aIropuTMaM, NPUMEHAS UW3BECTHHIE AHAJIUTUUECKUE METO/Abl TPU PEIICHUN
CTAHJAPTHBIX MATEMATUUYECKUX 3a]a4 HA BHIUMCIICHUE PACCTOAHUI MEKIY ABYMSA
TOYKaMHM, OT TOYKM JO0 MPAMOH, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIMBAIOIIAMMUCS MIPSAMBIMHU.

Pemiath 3a1aun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIMUKMH MO 00pas3laM Wiu
aNropuT™MaM, MPUMEHAS M3BECTHbIE AHAIUTUUECKUE METOJbl TPU PEUICHUH
CTAHJAPTHBIX MATEMAaTHYECKUX 3aJady HAa  BBIUMCIICHUE  YIJIOB  MEKIY
CKPCIMBAOIIMMUCS  MPAMBIMH, MEKIY TMPAMOA M  IJIOCKOCTBIO, MEXKITY
MJIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB.



Boraucnsats 00bEMBI M TIOMIAINM TTOBEPXHOCTEH MHOTOTPAHHWKOB (TpHU3Ma,
nupaMuaa) ¢ TpuUMEHeHHEM (OPMYIN, BBIUUCIATH COOTHONICHHS MEXKITY
TIOMIAIMHA TTIOBEPXHOCTEH, 00BEMaMH TIOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHAMH. CHMMETPHS B MPOCTPAHCTBE, ICHTP, OCh H
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUHA (PUTYPHI.

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

[IpumenaTy TeoMeTpuueckue (akThl ISl PEMICHUS CTEPEOMETPHUUYCCKUX
3a/1a4, MPEANOJIararouX HECKOJIBKO IIaroB PEIICHUS, €CTH YCIIOBAS TPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

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

[IpuBoAWTH TPUMEPH MATEMATHUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAC H
KU3HW, PAaCTIO3HABAThH MPOSBJICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[IpuMeHATh MONMyUYeHHBIC 3HAHWA HA TPAKTHUKE. aHAIM3WPOBATh PEAJbHBIC
CHUTyalluH W TIPUMEHSATh HM3yUEHHBIC TOHATHA B TMPOIECCE TMOUCKA PEIICHUS
MareMaTndeckn CHOopMyTUpOBaHHOW MPOOIEMBI, MOACIUPOBATh PEAJTHHBIC
CHUTyalluh Ha A3BIKE TEOMETPHUH, WCCICAOBAaTh IMOCTPOSHHBIE MOJACIHA C
HCITIOJIb30BAaHUEM TE€OMETPHUCCKUX TIOHATHI M TEOPEM, amnmapara anreOpsl, pemarhb
MPAKTHYCCKUC 32/1aUH, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEJIMUHH.

11 KVIACC

OnepupoBaTh TMOHATHAMH. HJIUHAPUUYECKAs TOBEPXHOCTh, 0Opasyromme
[MWIAHIPAYECKON ~ MOBEPXHOCTH,  IIWJIMHAD,  KOHHYECKAas  IOBEPXHOCTH,
oOpa3yloiue KOHHYECKOH TOBEPXHOCTH, KOHYC, c(peprieckas moBEPXHOCTS.

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

OOBACHATH CIOCOOBI TOJIYYEHHUA TEJ BPALLCHHUS.

KnaccudummpoBaTh B3auMHOE pacIonokeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHAMH:. IIIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBHICOTA
CErMEHTA, IIapOBOW CJIOW, OCHOBAHWE IMIAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CJIOA,
LIAPOBOM CEKTOP.

Boraucnate  o0BEMBI W TUIOMIAAM  TOBEPXHOCTEH  TEN  BpalieHUs,
T€OMETPUIECCKUX TEJT C IPUMEHEHHEM (HOPMYIT.

OnepupoBaTh TOHATHSAMH. MHOTOTPAaHHHWK, BIHCAHHBIH B cdepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOWCAHHATS B MHOTOTPAHHWUK WM TEJO
BpAICHHS.

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



HNzobpakath u3yuaembie (UTYpBl 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.

W3Bnekars, WHTEPHIPETHPOBATH © TPeoOpPa3OBhIBATh HHQPOPMALHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUrypax, MPEACTaBICHHYIO HA YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE NEUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUA BEKTOPA HA YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/IatoT.

[IpuMeHATE TPaBUIIO NapauieIenUNeaa.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIY
BEKTOPAMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOI MEKIY
BEKTOPAMM, CKAISIPHOE MNPOU3BEACHUE, PACKIAAbIBATH BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3afaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[Ipumenats TeomeTpuueckue (akThl ISl PEMICHUS CTEPEOMETPHUUCCKUX
3a7a4, MPEANOJIArarOlIuX HECKOJIBKO IIaroB PEIICHUA, €CJIA YCIOBUSA MPUMEHCHUS
3a/1aHbl B IBHOH (hopme.

Pemate npocreitimne reoMeTpudecKUE 3aJauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAUHATHOTO METO/IA.

Pemare 3amaum Ha A0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUW W
HAX0XKJICHUE F€OMETPUYECKUX BEIMYUH MO 00pasiiaM Win aJiIrOpUTMaM, MPUMEHSA
W3BECTHBIE METO/IbI TTPY PELICHUN CTAHAAPTHBIX MATEMATUUYECKUX 3a4a4.

[IpumeHATs OpOCTEHIIME MPOrPAMMHBIE  CPEICTBA W 3JIEKTPOHHO-
KOMMYHHKALIMOHHBIE CHCTEMBI TPU PELICHUN CTEPEOMETPUUECCKUX 3a1a4.

[IpuBOOMTE MpHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAEC H
YKA3HU, PACMO3HABATH MPOABJICHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IpuMEHATE MOJMIyYEHHBIC 3HAHWA HA MPAKTUKE. AHAIM3UPOBATH PEATbHBIC
CUTyallMM W TPUMEHATh W3YUYEHHBIC MOHATHS B MPOLECCE IMMOUCKA PEIICHUS
MareMaTtndeckn CHOpMyIUpPOBAaHHOW TPOOIEMBI, MOACIAPOBATh PEATHHBIC
CUTyallMM Ha A3BIKE TE€OMETPHUM, WCCIEA0BATh MOCTPOCHHBIE MOJEIN C
WCIOIb30BAaHUEM F€OMETPUUYECKUX MOHATUH U TEOPEM, anmnapara ajireOpsl; peiiarh
MPAKTUYECKUE 3a/1a4d, CBA3AHHBIC C HAX0KAECHUEM T€OMETPUUECKUX BEJIMUMH.
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