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MOACHUTEJIBHASA 3AITMCKA

Pa6ouast mporpamma ydeOHOro kypca «l'eomerpus» 6a30BOro ypoBHS Ijid
obygarommmxcst 10 —11 xmaccoB paspaborana Ha ocHoBe PenepanbHOro
roCyIapCTBEHHOIO 00pa30BaTENLHOIO CTaHAapTa CpeaHero odmero oopa3oBaHus,
¢ y4€TOM COBPEMEHHBIX MHpPOBBIX TpeOOBaHHM, NpPeNbSIBIAEMBIX K
MaTeMaTHYeCKOMy OOpa3OBaHUIO, U TpaJulLUil pPOCCUHUCKOro 00pa3oBaHUS.
Peanu3anus nporpaMMbl obecriedrBaeT OBJIAJEHUE KIIIOUEBBIMU KOMIIETEHIUSAMHU,
COCTaBJISIIOLIUMH OCHOBY [UIsI CaMOPA3BUTUS U HENpPEepHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTS OOLIEKYJIFTYPHOTO, JIMYHOCTHOIO U II03HABATENBHOIO PpPa3BHTHUS
JUYHOCTH 00y9aroIuXcsl.

HEJHN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eGHOro Kypca TeOMETpUM Ha YpPOBHE CpEIHEro ofIiero
o0pa3zoBaHus OOYCIIOBIE€HA IIPAKTUYECKON 3HAYMMOCTBIO METalpPEIMETHBIX U
IPEAMETHBIX DPE3yJIbTaTOB OOYYEeHUs I€OMETPUM B HAIPABJICHUM JIAYHOCTHOTO
pasBuTHs 06ydarommxcs, (GOPMHPOBaHHS (GYHKIHOHATHPHOM MaTeMaTHYeCKOH
IPaMOTHOCTH, U3Y4EeHHUs JPYTUX y4eOHBIX TUCHMIUIMH. Pa3Butne y oOydarommuxcs
IPaBUIBHBIX IIPEJCTABICHUN O CYIIHOCTH U IIPOMCXOXACHUU TI'eOMETPUYECKHX
aOCTpakIMid, COOTHOLIEHWH pEaJbHOr0 M HIEalbHOTO, XapaKTepe OTPaXKEeHUS
MaTeMaTHYECKOM HayKOH SBIEHUH U NPOLIECCOB PEaIbHOIO MUPa, MECTE FEOMETPHH
B CHCTEME HayK M POJIM MaTeMaTH4eCKOI0 MOJEIMPOBAHNS B HAYYHCM [TI03HAaHUM U
B IIPaKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS yHaIIUXCs, a
TaKKe KayecTB MBIIUICHHUS, HEOOXOMUMBIX M ajanTallid B COBPEMEHHOM
obuiecTse.

['eomeTpust sBIsieTCs OOHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHus, TaKk Kak oOecliedWBaeT BO3MOXKHOCTb M3Yy4EHHS Kak
JUCLUIIINH €CTECTBEHHO-HAayYHOU HaIIpaBICHHOCTH, TaK U TyMaHUTapHOM.

Jlorudeckoe MEBIIUICHUE, (GOPMHpPYEMOe IpPU HU3YYCHHUH - 00yHarOLMMHUCS
[NOHATUMHBIX OCHOB I'€OMETPUH U ITOCTPOSHMH LETIOYKY JIOTHYECKHUX YTBEPIKICHHM
B XO/le peILleHUs TeOMEeTPUYECKUX 3a7ad, yMEHHE BBIABUIATh K OIPOBEPrarh
TUIIOTE3bl HENOCPEICTBEHHO MCIIOIB3YIOTCS IPU DPELISHUH 3a1a4 €CTECTBEHHO-
Hay4YHOT'O IIMKJIa, B YaCTHOCTH U3 Kypca (pHU3UKH.

VYMeHue opUeHTHPOBAThCSA B IPOCTPAHCTBE UIPAECT CYLIECTBEHHYIO POJIb BO
BCeX O0NacTIX NesTeNbHOCTH denoBeka. OpHeHTalus 4YelOBEKa BO BPEMEHH H
IPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHE €ro COLHMalbHOro OBITHHA, (opMa
OTPa)XEHHUS OKPYIKAIOILEr0 MHUPA, YCIOBHUE YCIELIHOIO IO3HAHMS U aKTHBHOIO
npeobpasoBaHus  OEHCTBUTENBHOCTH. OllepupoBaHHe  IPOCTPAHCTBCHHBIMU
o0pa3amMu 00beNHAET pa3Hble BUIBI yIeOHOU U TPYIOBOM JEATENbHOCTH, SIBISIETCS



OJHUM H3 INPO(PECCHOHAIBHO BaXKHBIX KauecTB, II03TOMY akKTyajbHa 3ajada
bopmupoBaHus y oOyyaromMxcs IPOCTPAHCTBEHHOI'O  MBIIUICHUS  Kak
Pa3HOBHUIHOCTH OOpPa3HOIO MBIIUIEHUS — CYLIECTBEHHOIO KOMIIOHEHTa B
IIOITOTOBKE K MPAKTHUYECKOM AEATENbHOCTH 110 MHOTMM HaIIpaBICHUAM.

Ilens ocBoeHHWs mporpammbl y4ueOHOro kypca «l'eomerpus» Ha 06a30BOM
ypoBHe o00y4deHHss — 00IeoOpazoBaTeIbHOE U OOIIEKYIbTypHOE pa3BUTHE
obyJaromuxcs gepes odecrieueHre BO3MOXKHOCTH IPHUOOPETEHHS 1 UCIIOIB30BaHU
CHUCTEMAaTU4YECKUX TIEOMETPUYECKMX 3HAaHUM M  JOeHCTBUM, CHeIuUIHBIX
rEeOMETPUH, BO3MOXXHOCTH  YCIIELIHOTO IPOJOJDKEHUS 0oOpa3oBaHUs 110
CIELIUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKIIaJHBIM UCIIOJIE30BaHUEM T'€OMETPHH.

IIporpamMma 1o reoMerpur Ha 0a30BOM YpOBHE IIpelHa3HAYeHa I
00y4JaroImuxcs CpeiHeH IIKOJIbI, HEe UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHMIM
Ha YpOBHE OCHOBHOro o0miero obpazoBaHus. Takum oOpaszoM, oOydaromuecs Ha
6a30BOM ypOBHE JIOJDKHEI OCBOUTE OOLIHE MATEMATHUECKHE YMEHHS, CBI3aHHBIE CO
CIELU(DUKON TeOMETPUHN W HEOOXOIMMBIE IS JKH3HH B COBPEMEHHOM OOIIECTBE.
Kpome 310ro, 0oHE UMEIOT BO3MOKHOCTD U3YYHTh T€OMETPHIO Ooliee riyboKo, eCiiu
B JAJIbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B TI'E€OMETPHYECKHX 3HAHHIX B
IpodeCCHOHANIBHON AeATETHHOCTH.

JlocTikeHHe LEend OCBOCHMS IIPOrpaMMbl OOECIIEYMBAETCA pElICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopuTeTHBIMM 3amadaMud  OCBOEHHS  Kypca
«['eomerpun» Ha 6a30BoM ypoBHe B 10—11 Knaccax ABISIOTCS:

o (GopMHpOBaHME IIPEACTABICHHS O TEOMETPUM Kak dYacTh MHPOBOM

KyJIETYpBbl U OCO3HaHUE €€ B3aHMOCBS3H C OKPYIKAFOILIMM MUPOM;

e (QopMHpOBaHHE IPECTABICHUS O MHOTOIPAHHUKAX U TEJIaX BPAIIEHHUs KaK
0 B&)XHEHIIMX MAaTeMaTUYECKUX MOJEJSIX, IIO3BOJIIIOLIMX OIHCHIBATH U
U3y4aTh pa3HbIe ABIEHUS OKPYKAIOLIEro MUpa;

e (opMUpOBaHME YMEHHS paCIO3HABaTh Ha YepTEeKaxX, MOMAEISIX U B
peaJlbHOM MHpPE MHOIOTPaHHUKY U TeJla BPallleHHS;

e OBJIaJIEHME METOAAMHU PELICHHMs 33/a4d Ha MTOCTPOECHHS Ha HU300pakKeHUIX
IIPOCTPAHCTBEHHEIX QUTYD;

e (QOpMHpOBaHHE YMEHHUS OIIEPUPOBATh OCHOBHBIMH IIOHATHSIMH O
MHOTOTPaHHUKAX ¥ TeJlax BPAIIEHHs ¥ MX OCHOBHBIMHU CBOHCTBAMIE;

e OBJIAJICHHE  aQIrOPUTMaMH  pELIeHUsS OCHOBHBEIX THIIOB  3ajady;
(GopMHpOBaHHE YMEHHS IPOBOAUTH HECJOXHBIE [OKa3aTebHEIE
paccyXIeHuss B XOJAE pEeIIeHUs CTEPeOMETPUYECKUX 3aZad ¥ 3aJad C
IIPaKTUYECKUM COZIepIKaHUEM; ;

e Ppa3BUTHE UHTEIUIEKTYalbHbIX M TBOPYECKUX CIIOCOOHOCTEH 00yJYaroIuxcs,
[I03HABaTEIHFHOM aKTUBHOCTH, UCCIIEIOBATEIHCKUX YMEHHH, KPUTUYHOCTH
MBIIILTCHUS;



o (opmupoBaHue QyHKIUOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPHUH:
yMEHUE PACIIO3HABATh MPOSBIECHUS FeOMETPUUYECKUX ITIOHITHHA, 0OBEKTOB U
3aKOHOMEPHOCTEN B PeabHBIX JKU3HEHHBIX CUTYAIlUsIX U IPU U3YYCHUU
OPYruX  yueOHBIX  IpeIMeTOB, IMpPOSBICHHMS  3aBUCHMOCTEH M
3aKOHOMEPHOCTEH, HOpMYyIHMpOBATh UX Ha A3bIKE F€OMETPUU U CO37aBaTh
reoMeTpudyecKre MOJENIH, I[PUMEHSITh OCBOCHHBIH TI'€OMETPUYECKUM
anmapar IS pelleHHs ~— IPaKTUKO-OPUEHTHPOBAaHHBIX  3a7ad,
UHTEPIPETUPOBATH U OI[EHUBATH TOTyYSHHbIE PE3YIbTATHL.

OTnuYuTensHON OCOOSHHOCTHIO TPOTPaMMBI SIBISIETCS BKIIIOYEHHE B Kype
CTEpEOMETPUH B HaYalle ero U3yueHHs 3a1a4, pelIaeMbIX Ha YPOBHE UHTYUTUBHOTO
IIO3HAHUS, U ONpPENeNIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hal HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOIO ¥ IPOCTPAHCTBEHHOTO MBINLIECHUS,
CTUMYJIUPYeT MPOTEeKaHUE HHTYUTUBHBIX IIPOIIECCOB, MOTHBHPYET K JaTbHEHIIEMY
M3Y4YEHUIO TIpeIMETA.

IIpennoyTtenue OTAAETCS HAIMIIIHO-KOHCTPYKTUBHOMY METONy OOy4eHHs, TO
€CTh TEOpeTHYECKHe 3HAHUSI UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
NPaKTUYEeCKON NEeATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEICTABICHUHA Y
YYaIIHUXCsl B KypCe CTEPEOMETPHE IIPOBOAUTCS 3a CUET PEIlieHHs 3a]1a4 Ha CO3AaHuUe
IPOCTPAHCTBEHHBIX O0pa30B X 3aJad Ha OIEPHPOBAHUE IIPOCTPAHCTBEHHBIMU
obpazamu. Cozpmanue o0paza MPOBOAUTCS C OMOPOM HA HATIAAHOCTH, a
oIlepUpoOBaHHE 00Pa3OM — B YCIOBHSIX OTBJICYEHUS OT HAIJIAHOCTH, MBICICHHOIO
U3MEHEHUS €r0 HCXOIHOTO COMIEPKAHUS. -

OcHoBHBIE conepxarenpHble JuHNUA Kypca «['eomerpum» B 10-11 xaccax:
«MHororpasHuKuY, «IIpsiMbIe U IIJIOCKOCTH B MPOCTpaHCTBEY, «Tena BpaleHus»,
«BeKTopBI M KOOPAUHATEI B IPOCTPaHCTBe». DOpMUPOBAHHE JIOTHYECKUX YMEHUN
pacmpeenseTcs He TOJIBKO 110 COepKaTeIbHBIM JIMHUSAM, HO U 10 TOaM 00yYeHUs
Ha ypOBHE CpeIHEro o0Iero oo6pa3oBaHusl. _

Conepranve 06pa3oBaHMs, COOTBETCTBYIOIIEE IIPEIMETHBIM DPE3YJIETATAM
OCBOeHMsT pabodued MPOrpaMMEBl, pacHpefeaéHHBIM II0 TrogaM OOydYeHwus,
CTPYKTYPHPOBAaHO TakuM oOpa3oM, 4dYTOOBI OBIaJeHHE TI'C€OMETPHYECKUMU
NOHATHUAMM M HABBIKAMH OCYIIECTBIISIOCH IIOCIE0BATEIBHO W IMOCTYATENBHO, C
COOJIIOIeHIeM TPUHIUIIA IIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIFOYAIKCH B
OOy CHUCTEMY T€OMETPHYECKUX IPEICTABICHUH OOYJaroIIUXCsl, pacIlupss U
yriry0ssis e€, o0pa3ysi IPOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydeHue reomeTpun oTBOAUTCA 2 "aca B Hepemo B 10 xiacce u 1 gac B
HeJemo B 11 Kiacce, Bcero 3a asa rojga ooy4denus - 102 y4yeOHbIX daca.



COJJEPKXAHHME YYEBHOI'O KYPCA

10 KJIACC

IIpsivble B NJIOCKOCTH B IPOCTPAaHCTBE

OcHOBHBIE IOHATHUA  CTepeoMeTpuu. Touka, IIpsiMas, IIJIOCKOCTB,
npoctpaHcTBO. IlloHATHE 00 aKCHOMATHYECKOM IIOCTPOEHHH CTEPEOMETPHH:
aKCHUOMBI CTEpEOMETPUH U CIIENCTBHS U3 HHUX.

B3aumHOe pacrnonokeHue IpsIMBIX B IIPOCTPaHCTBE: II€peceKaroluecs,
nmapajUleNlbHble ¥ CKpelluBarommecs mnpsMsle. IlapamnensHocTs NpSMBIX U
IIOCKOCTEN B IPOCTPAHCTBE: IapajUlelIbHble IIPSIMBIE B  IIPOCTPAHCTBE,
[apajUIebHOCTh TPEX TPSAMBIX; NapalIebHOCTh MPSMOM U IUIOCKOCTH. YTIBI C
COHAIIPaBICHHBIMU CTOPOHAMM; YroJ MEXAy IpsIMBIMH B IIPOCTPAHCTBE.
[TapannensHOCTH IIIOCKOCTEN: NapaliebHble INIOCKOCTH; CBOMCTBA IIapalIeIbHbIX
rrockocTel. [Ipocreiimue mpocTpaHCTBEHHbIE QUIYpPhl Ha IUIOCKOCTH: TETPasp,
Ky0, mapajuienenuren; NoCTPOSHUE CeYCHUMN.

[lepnieHAUKYIAPHOCTH NPSMOM U IUIOCKOCTH: MEPIIEHIUKYIAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IpsIMbIE IIapajUIe]bHBIE U IIEPIEHIUKYJSPHBIE K IUIOCKOCTH,
TpU3HAK MEPINEHIUKYJIIPHOCTH TPSAMOM U IUIOCKOCTH, TeopeMa O IpsAMOH
IIEPIECHIMKYJISIPHOU IUIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YrOJl MEXIY IIPSIMOM U
IJIOCKOCTBIO;  [BYIPAaHHBIM  yroj, JIMHEHHBIA Yroa JABYIpPaHHOIO  yrIua.
IlepnieHnuKyIsip ¥ HAKJIOHHBIE: PACCTOSHME OT TOYKHU JO INIOCKOCTH, PAaCCTOSHUE
OT NPSIMO¥ 10 IUIOCKOCTH, IPOEKLXs GUIypHI Ha INIOCKOCTB. IleprnenAuKy IapHOCTE
IUTOCKOCTEH: NMpHU3HaK NEepPIeHIUKYIIPHOCTH IBYX IUIOCKocTed. Teopema o Tpéx
NIePIEHIUKYIIpaxX. -

MHororpaHHuKH J

IToHsITHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHMKA, BBIIYKIIbIE
¥ HEBBIIYKJIbIe MHOTOIPaHHUKH; pa3BEpTKa MHOrorpanHuka. Ilpusma: n-yronasHas
Mpu3Ma; TPaHd W OCHOBaHWS IPU3MBL; IIpsMas U HakJIOHHas IIPU3MbI; O0KoBas U
IIOJIHast [IOBEPXHOCTh IIPU3MEL. lapamienenunen, IPsAMOYTOJIBHBIN
napajuleNieniunes; U ero codcrBa. Ilupamuna: n-yroipHas NupaMuzia, paHd U
OCHOBaHUE MUpPaMUIbl; OOKOBas U NOJHAs IOBEPXHOCTh IAPAMUIBI; IIPABUIIBHAS U
yceu€HHAas IUpaMyia. OJEeMEHTHl MNpuU3Mbl W [uUpaMujel. IIpaBuiibHBIE
MHOTOIPaHHUKU: ITOHSTHE IPaBUILHOIO MHOIOTPAaHHMKA; NPABHIIbHAS IpU3Ma U
NpaBUIIbHAS THpPaMU/a; IpaBUIbHAsA TpeyrojibHas NHpamKJa ¥ IPaBUIBHBINA
TeTpadsp; KyO. IlpeacraBieHre O IpaBUIBHBIX MHOTOIDaHHHMKaX: OKTasAp,
nomexasap U ukocasap. CedeHus NPU3MBI X TMPAMHJIEL.

CuMMeTpusi B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOYKHM, IPSIMOM,
IIJIOCKOCTH. DJIEMEHTHI CAMMETPUH B IIMpaMKax, apaljieIenuIeaax, MpaBuiIbHbIX
MHOI'OI'paHHUKaX.



BelunciieHde 3JEMEHTOB MHOIOTPaHHUKOB: pEOpa, [OuaroHa W, YIIIbL
[Tnomans OOKOBOH IIOBEPXHOCTH U IIOJHOW IIOBEPXHOCTH IIPSAMOH IIPH3MEL,
IUIOINAAb OCHOBAHUIA, TeopeMa 0 OOKOBOH MOBEpXHOCTH NPsAMOH npu3Mel. [ Inomans
GOKOBOM IMOBEPXHOCTH M IIOBEPXHOCTU IIPaBUIBHOH MHUPaMHUIbI, TeOpeMa O
oA yceueHnou mupamusl. [louatre 06 06séme. O0BEM MUpaMUJIbL, PHU3MBL.

[Tomo6uple Tenma B mpocTpaHcTBe. (COOTHOIIEHMS MEXIY IUIOIANsIMU
IOBEPXHOCTEH, 00bEMaMHU TOJOOHEIX TeIl.

11 KIJACC

Tena Bpamenus

Hunuaapudeckas IIOBEPXHOCTH, oOpasyrormue U UHIPUIECKON
IIOBEPXHOCTH, OCh LIIMHAPUYECKOM IOBEpXHOCTH. LIMIMHAD: OCHOBaHUS |
OOKOBasl IIOBEPXHOCTh, OOpasyromias X OChb; IUIOMAAs OOKOBOM M IIOJHOW
TIOBEPXHOCTH. | |

Konunyeckas MOBEPXHOCTh, 00pa3yrolliie KOHUYECKOH IIOBEPXHOCTH, OCh H
BEPILFHA KOHUYECKO! oBepXHOCTH. KoHyc: ocHOBaHMe U BeplIxHa, 00pasyromiast
¥ OCB; TIOIIA(s OOKOBOM U IIOJTHOM IOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pasyromue
1 BBICOTA; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, pajuyc, AUAMETp; IUIOMIAJb IIOBEPXHOCTH C(hephl.
BzauMHOe pacrojioxenue cdephl ¥ IIOCKOCTH; KacaTelbHasl INIOCKOCTh K chepe;
miomask chepsl.

Nzo0parkeHue Tesl BpallleHusl Ha IIOCKOCTH. Pa3Bé€pTka MIMHIpa U KOHYCa.

KomOunarwu Te BpalleHus: ¥ MHOTOTPaHHUKOB. MHOIOIpaHHUK, OIIMCaHHBIH
okoJ10 chepsrl; chepa, BIUCaHHAs] B MHOTOTPAaHHHUK, UJIX TEJIO BPAICHHUS.

[Tonstae 06 06BEMe. OcHOBHBIE CBOMCTBA 006EMOB Telnl. TeopeMa 06 06BEMe
IPAMOYIOJIBHOTO Tapajuienenunena u cienctsus u3z He€. OO0BEM ULMIMHIPA,
KoHyca. O0BEM Iapa U IUIomans chephl.

ITogoOubie Tema B npocrpaHcTBe. COOTHOMIEHMS MEXAY IUIOMAIIMU
IIOBEPXHOCTEH, 00bEMaMHU ITOTOOHEIX TEIL 4

Ceuenus unuHIpa (MapajUIebHO U EPIEHAUKYISIPHO OCH), CEYEHHs KOHyca
(mapajuiensHOE OCHOBAHHIO U MIPOXOSIIIee Yepe3 BEPIIKHY), CEYEHHs 11apa.

BekTOopbl H KOOPAHHATHI B IPOCTPAHCTBE i

BexTop Ha IIOCKOCTH U B IIpocTpaHcTBe. ClI0KEHHE U BEIYUTAHHE BEKTOPOB.
VMHOX€eHHe BeKTopa Ha yucio. PasnokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBmnmo napamnenenunena. Pemenwe 3amad, CBA3aHHBIX C
INpYMEHEHHeM MpaBWil MJedcTBHM ¢ Bekropamu. IlpsmoyromeHas cucTeMa
xoopauHar B mpocTpaHcTBe. Koopauuarel BekTopa. Ilpocrenmme 3azadd B
KOOpAMHATaX. YTol Mexny Bekropamu. CKasIpHOE IIPOU3BEICHHE BEKTOPOB.



BrIunciiedye yrioB MEXIy NPSMBIME U IUIOCKOCTAMU. KoOpauHaTHO-BEKTOPHEIHA
METOJI IIPY PEIIEeHUH IeOMETPUYECKHX 3a/1aY.



IVIAHUPYEMBIE PE3YJIbTATBI
JJMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pPEe3yJIbTaThl OCBOEGHMS IPOrpaMMel y4eOHOro mpeamera
«MareMaTHKa» XapaKTepU3yrTCs:

I'paskpanckoe BOCIIHTaHHeE:

c(hOPMHPOBAHHOCTHIO IPAXKAAHCKON IO3UIMKA 00YYArOLIErocs KaKk aKTHBHOI'O
¥ OTBEICTBEHHOrO dieHa pPOCCHHCKOro oOmIecTBa, IpPEJCTaBIEHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHWS PAa3IUYHBIX CTPYKTYD, SBJICHUH,
Ipoleayp TIpaXaaHcKoro obmectBa (BBIOOPHI, ONPOCEI M Ip.), YMEHHEM
B3aUMOJENCTBOBATh C COIMATBHBIMU HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKUMSIME U HA3HAYCHUEM.

IlaTpuoTHYecKkoe BOCIHTaAHHE:

chOpPMUPOBAaHHOCTBIO POCCUNCKOM I'PaXTaHCKOM HICHTHYHOCTH, YBOKCHHS K
IIPOLIOMY U HACTOSIIEMY POCCHMCKOM MaTeéMaTHKU, IEHHOCTHBIM OTHOIIICHHUEM K
JNOCTH)XEHUSIM POCCHICKHX MaTeMaTUKOB M POCCUNCKOM MaTeMaTHYECKON IIIKOJIBI,
K MCIOJB30BAHUIO STHX JOCTWXKEHMH B JPYI'MX HayKaxX, TEXHOJOTHSX, cdepax
9KOHOMHUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS: :

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! POCCHUICKOTO Hapo/a;
chOpMHUPOBAaHHOCTBIO ~ HPABCTBEHHOI'O  CO3HaHMsA, JTHYECKOIO  I[OBENCHUS,
CBSI3aHHOTO C ITPaKTHYECKUM IPUMEHEHUEM JOCTHIKEHUN HAYKU M JESITEIbHOCTHIO
y4EHOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IIOCTPOEHHE YCTOHIUBOIO Oy IyIIero.

JcTeTHYecKoe BOCIIHTaHHe:

SCTETUYECKHM OTHOIIEHHEM K MHPY, BKIXOYas ICTETUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEW, 00BEKTOB, 33/1a4, PEIICHUH, pacCy K ICH!I; BOCIPUUMIUBOCTEIO
K MaTeMaTUYeCKUM acleKTaM pa3IM4HbIX BUIOB UCKYCCTBA.

duzuyecKoe BOCIUTAHHE:

chOPMHPOBAHHOCTBEO YMEHMs IPHMEHSATh MAaTeMaTHYeCKHe 3HaHHA B
HHTEpECcax 3J0POBOro U 6e30macHoro odpasa JXHU3HM, OTBETCTBEHHOIO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MUTaHWe, COATAHCHPOBAHHBIA DEXUM 3aHITHH U
OTBIXa, PeryJIsapHas GU3ndecKas aKTUBHOCTS); QPU3UIECKOr0 COBEPIICHCTBOBAHMS,
IIPH 3aHITUSIX CIIOPTUBHO-03J0POBUTEIBHOM JEATENEHOCTEIO.

Tpyaosoe BoCIHTAHHE:

FOTOBHOCTHIO K TPY/y, OCO3HAHHEM IIEHHOCTH TPYHOIIOOMS; MHTEPECOM K
pasuuHbEIM  cdepaM  IpO(EecCHOHANBHOM  JIEATENBHOCTH, CBS3aHHBIM C
MAaTeMaTHKON U eé TIPUIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oymyireii mpodeccHd M pealu30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTBIO M  CIIOCODHOCTBIO K MaTeMaTHYecKOMy OOpasoBaHMIO U



caM000pa30BaHUIO Ha IPOTSHKEHUM BCEHM JKU3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH ITPAKTUIECKHUX 337124 MaTeMaTHIeCKOW HAlPaBICHHOCTH.

JK0JI0rHYecKoe BOCIIUTAHHE:

chOpMUPOBAHHOCTBIO 3KOJIOTHYECKOH KYJIBTYpBl, ITOHUMaHHWEM BIUAHUA
COLMATBHO-35KOHOMHYECKHIX TIPOIECCOB Ha COCTOSHUE IPUPOJHON ¥ COLUATBHON
cpenbl, OCO3HaHMEM IJIOOANBHOrO XapakTepa SKOJOIMYECKHX  Ipobnem;
opueHTaIedl Ha IPUMEHEHHE MaTeMaTWYeCKWX 3HAHWU IS pelIeHMS 3a1ad B
00JIaCTH OKpY Karoleil cpebl, IIITaHUPOBaHHUS IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX
ITOCJIEICTBUM JUIS1 OKPYIKAIOIEN CPEIBI.

IeHHOCTH HAYYHOI'O NO3HAHUS:

CcOPMHUPOBAHHOCTBIO MHPOBO33PEHHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  DPa3BUTHsI HayKd M  OOINECTBEHHOM  MpPAaKTHKH, [OHUMaHHUEM
MaTeMaTHYECKOM HayKd Kak chepbl YelOBeYeCKOM [esSTeNbHOCTH, J3TalloB e€
pasBUTHS U 3HAYUMOCTU JUIA Pa3sBUTHA LUBUIM3AIMH, OBJIAJACHUEM . SI3BIKOM
MaTEeMaTUKH M MaTeMaTU4YeCKON KyJIbTYpOM KakK CpEICTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO M HCCIIENOBATENBbCKYIO IEATEIbHOCTh
UHIMBUAYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbDI

MeranpeaMeTHble pe3yabTaThl OCBOSHUS MPOrpaMMbl y4eOHOro mpeaMera
«MatemaTHKa XapaKTepU3yTCA OBJIaZICHUEM YHUBEPCAIBHBIMU
NO3HAGAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeUCMBUAMU, YHUBEPCATbHBIMU PESYNAMUBHBIMU OCUCTNEUAMU. .

1)  Vwuusepcanvmvie  no3nasamenvuwle  Oelicmsus,  0becneuusarom
popmuposarue 6a306vix KOSHUMUBHBIX NpOYeccos obyuarouwuxca (0ceoeHue
Memooo8  NO3HAHUA  OKPYJICaowje20  Mupa;  NpUMEHeHue  JIO2UYEeCKUX,
UCCIed08amensCKux onepayuil, ymenuil pabomams ¢ ungopmayueti). |

BazoBbie jioruyeckue AeHCTBHA:

e BBIABIATH U XapaKTepU30BaTh CyIIECTBEHHBIC IIPU3HAKU MAaTEMATHYECKUX
0OBEKTOB, IMOHATHH, OTHOIICHWHA MEXIy IOHATHSIMHU; (QOPMYIMPOBATH
onpejleNieHUs]  NOHATHH; YCTaHABIMBaTh  CYIUECTBEHHBIM IpPU3HAK
Kiaccu(UKaIK, OCHOBaHMS A OOOOIIEHMS M CPaBHEHHS, KPUTEPHU
IIPOBOAMMOT0 aHAJIN3a,; '

e BOCIPUHHMATH, (OPMYyIHpOBaTH U  [PeoOpa3OBBIBATH  CYKICHUS:
yTBEpUTEIbHBIE W OTpULATENbHbIE, SIUHUYHBIE, YacTHbIE U O0IIHe;
YCIIOBHEIE;

e BBISBISATHL  MaTeMaTWYeCKHWe  3aKOHOMEPHOCTH,  B3aMMOCBA3U U
IpOTHBOpeYrss B (aKTax, MaHHBIX, HAOMIOACHMAX M YTBOPKACHWAX]
TIpesyiaraTh KpUTEPHH [UIs BBIIBICHHS 3aKOHOMEPHOCTEH M [IPOTUBOPEUHH;



e JeJIaTh BBIBOJBI C HCIIOJIH30BaHUEM 3aKOHOB JIOIMKH, NEIYKTHBHBIX H
WHIYKTABHBIX YMO3aKIIOUEHHUH, YMO3aKIIIOYEHHH 110 aHAIOTUH;

e IIPOBOAUTH CaMOCTOSITENIEHO JTIOKa3aTelbCTBa MaTeMaTUIECKUX
yTIBepXKJeHUM (TpsAMBIe ¥ OT IIPOTUBHOIO), BBICTPaMBaTh apryMEHTAIMIO,
NPUBOIMTHL IPUMEPHl W KOHTPIPUMEpPHI; OOOCHOBHIBATH COOCTBEHHEBIE
CY’>XKJIC€HUS U BBIBOIBI;

e BHIOMpaATH CIIOCOO pemeHus yd4eOHOW 3agaud (CpaBHUBATH HECKOIBKO
BADUAHTOB pELICHUs, BBIOMpaTh HauOoNee IMOAXOMAUME C Y4ETOM
CaMOCTOSITENIEHO BBIIETICHHBIX KPUTEPHUEB).

Ba3zoBbie ucciieoBaTe/IbCKHE JeHCTBHS: _

e JCIOJB30BATh BOMPOCH! KaK HCCIECNOBATENBCKANM HWHCTPYMEHT MO3HAHWUS;
GopMyIHpOBaTh BOIPOCHl, (GHUKCHPYIOIIUE INPOTUBOpEYHe, MIpobiemy,
yCTaHAaBIUBATH KMCKOMOe ¥  JaHHOe, (OpMHUpOBaTh  THUIOTE3Y,
apryMEHTHPOBAaTh CBOO ITO3UIIMIO, MHEHHE;

e IIPOBOJUTH CaMOCTOSITEIBHO CIUTaHUPOBAHHBIN SKCIIEPUMEHT,
HCCIENOBaHHE II0 YCTAaHOBIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro
06BeKTa, SBIEHHS, IPOLECCa, BHIABICHUIO 3aBHCHMOCTEH  MEXIY
00BEeKTaMHu, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTEIHHO (HOpMYyIHpPOBaTh O0OOIIECH)s U BEIBOJBI IO pe3ysibTaTaM
IPOBENEHHOTO HAOJIONEHHS, HCCIENOBaHMs, OLEHMBATH JOCTOBEPHOCTH
II0JIyYEHHEBIX PE3YJIETATOB, BEIBOIOB U 0000IIEHNH;

e IIPOTHO3UPOBATH BO3MOKHOE Da3BUTHE IIpOIlECCa, a TAKXKe BbIJBUIaTh
IIPEIITONIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanuen:

e BBHISABIATH AEQHUIMTH HHOOPMALUH, JTAHHBIX, HEOOXOAMMEIX IS OTBETA Ha
BOTIPOC U JUISI peIleHus 3a1a4H;

o BBIOMpaTh UHOOpPMAIMIO M3  HMCTOYHUKOB  pas3jIMYHBIX  THIIOB,
aHAIU3MPOBATh, CUCTEMATU3UPOBATh ¥ UHTEPIIPETHPOBAThH MHPOPMALUIO
Pa3IMYHBIX BUIOB U (POPM IpE/ICTaBIICHHS,

e CTPYKTYpPHpOBaTh HHGOPMALUIO, NPEACTABIATH €€ B Pa3IUYHBIX (bopmax
WLTFOCTPUPOBATh IpapuIecKy;

e OILIEHUBATh HaIEKHOCTh uHGOpMaLUU 1o CaMOCTOSTETHHO
c(hOpMyITUPOBaHHBIM KPUTEPUSM.

2)  Vuueepcanvnvie KOMMYHUKAMUGHble Oelicmeus, 0becnedusaiom

chOpMUPOBAHHOCTNL COYUATTEHBIX HABLIKOE 0OYHAIOUSUXCA.

O6menue:

e BOCIPUHUMATH U HOPMYJIUPOBATE CY)KIECHUS B COOTBETCTBHH C yCIOBUAMU
¥ LEeJISMHU OOIIEHNS; ICHO, TOYHO, TPaMOTHO BBIP@XKATh CBOIO TOUKY 3PCHMS



B YCTHBIX ¥ NMUACBMEHHBIX TEKCTaX, JaBaTh IOSCHEHMs IO XOIy peIlCHUS
3a71a4ui, KOMMEHTUPOBATh [1Oy4eHHBIN pe3yJIbTarT,

e B XOJ€ 00CYXIEeHUs 3aaBaTh BOIIPOCHI IO CYILECTBY 00CYKIaeMOH TEMBI,
Ipo0OJIEMBI, peraeMoy 3a/lauy, BEICKa3bIBaTh UIEH, HAllEJIEHHbIE Ha ITOUCK
peIllleHus; COIOCTAaBIATH CBOM CYXIEHHUSI C cymneHﬁﬂMH IpyTUX
YYaCTHUKOB JMaiora, 0OHapy>XUBaTh Pa3lUYMe M CXOJCTBO IIO3MILIHIA; B
KOppekTHOM hopMe HOpMyIUpOBATH PA3HOIIACHsI, CBOX BO3PaKESHIS;

e IPENCTABIATH  pE3yJNbTaThl  pelIeHHMs  3ajJadd,  OKCIIEPUMEHTa,
UCCIIE0BAHUS, IIPOEKTA; CAMOCTOSITEIBHO BBIOMPATh (OpMAaT BEICTYILICHUS
¢ y4&€TOM 3a1a4 Ipe3eHTallni ¥ OCOOEHHOCTEH ayAUTOPUH.

CoTpyaHuyecTBo:

e IIOHMMATh U KCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON 1 MHIMBHTY ATbHOM
paGoTHl TP peINeHHH Y4eOHBIX 3a[ad; NPUHAMATEH Iellb COBMECTHOH
IeATeNbHOCTH, IUIAHUPOBATh OPTaHM3aIMI0 COBMECTHOH  paboThl,
pacupenensTh BHIBI pabOT, HOroBapUBaThCs, OOCYXIAaTh IIPOLECC WU
pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJIEH;

e Y4acTBOBAaTh B IPYIIIOBBIX (hopMax paboTs! (06Cy X aAeHUA, 0OMEH MHEHWM,
«MO3rOBbl€ INTYPMBD» ¥ WHBIE); BBIIONHATH CBOIO 4YacTh DPabOTHl H
KOOPIUHUPOBATH CBOU NEHCTBUS C APYTMMHU YJeHaMK KOMaH/Ibl;, OLCHHBATh
KayeCTBO CBOEr0 BKJIaja B OOMMH TPOAYKT II0 KPHUTEPHUIM,
chOpPMyYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOIEUCTBUS.

3) Vuusepcanvrvie pezynamusHsle oeticmsus, obecneuusaom opmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHLIX HABLIKOB IUYHOCHIU. ;

Camooprann3anus:

e COCTaBIIATH IUIAH, ATOPUTM PELICHNS 3a1auH, BEIOHPATh CII0CO0 peleHus
¢ Y4ETOM HMEFOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh ¥ KOPPEKTUPOBATh BapHAHTHI PEIEHUH ¢ y4ETOM HOBOM
“H(pOPMALIUH.

CaMOKOHTPOJIb:

e BIAJETH, HABLIKAMH I[I03HABATENBHONM pedIEeKCHU KaK OCO3HaHHSA
COBEpIIIaeMbIX NeHCTBHH U MBICIHMTENBHBIX IIPOIIECCOB, X PE3YyIBTaTOB;
BJIAZETH CIIOCOOAME CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIPOIECCa U pe3yIbTaTa
pelIeHuss MaTeMaTHYeCKON 3a1a4H;

o IIPEIBUIETH TPYIHOCTH, KOTOPbIE MOI'YT BOSHUKHYTH IIPU PEIICHUH 3a/1a49H,
BHOCHTH KOPPEKTHBEI B JIeSITEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
NIAHHBIX, HAWIEHHBIX OIIMOOK, BEISIBICHHBIX TPYIHOCTEH;

o OLCHHBATH COOTBETCTBUE pe3yibTara WENd K YCIOBUAM, OOBACHATEH
NPUYMHEl JOCTHXXEHUS WU HEIOCTWIKEHHUS DEe3yNIbTAaTOB AESTeNBHOCTH,
HaXO[UTH OIIKOKY, JaBaTh OLIEHKY IPAOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJIbTATDI

10 KIACC

OnepupoBaTh MOHATUAME: TOUKA, IPSAMas, ITIOCKOCTS.

[TpuMeHSTh aKCHOMbI CTEPEOMETPHM M CJIENCTBHS W3 HHUX IPU PEIICHUH
reoMeTpUYeCKUX 3a/1ay.

OmnepupoBaTh MOHATHSIMU: IIAPAILIEIBHOCTD U NEPIEHAUKYIIPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccuuipoBaTs B3aMMHOE PACIIONIOKEHHE IPSIMBIX M IUIOCKOCTeH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSMH: IBYI'PaHHBIM yTrojl, IPaHM JBYI'PAHHOIO yTIJa,
pebpo IBYrpaHHOrO yria; JUHEHHBIM yroj ABYIPaHHOIO yrja; rpagycHas Mepa
JIByTPaHHOTO yTJa. _

OmnepupoBaTh MOHATHAMH: MHOTOIDAHHHK, BBIIYKIBIA M HEBBITYKIIBIH
MHOTOIpaHHMK, 3JIEMEHThl MHOTOI'PaHHUKA, IIPAaBUJIBHBI MHOTOTPaHHHUK.

PacriosHaBaTh OCHOBHBIE BHIBI MHOI'OI'DAaHHMKOB (IMpaMuia; Ipu3Ma,
IPSMOYTOJIBHBIH NapajuieIenuen, Ky0).

KrnaccuduuupoBaTs  MHOTOIDaHHMKM,  BBIOMpas ~ OCHOBaHUS — [UIs
Kiaccubukauuy (BBIIYKJIBIE X HEBBIIYKJIble MHOTOIPAaHHMKH; IIPaBHJIbHEIC
MHOIOIPaHHUKH; TIPAMEIE ¥ HAKJIOHHBIE IIPU3MBIL, IIapajlyiesIeIHIe Ibl).

OnepupoBaTh MOHATHSIMHU: CEKyIIas INIOCKOCTh, CEYEHHE MHOIOIPaHHUKOB.

OOBACHATH MPUHIIKITEI IOCTPOEHUS CEYEHUH, UCIIOIB3YsI METO CIEIOB.

CTpouTh CcedeHHWsS MHOTOIDAaHHHKOB METOJOM  CIIEIOB,  BBIMOJHATH
(BBIHOCHBIE) IUIOCKHME YEPTEXKU W3 PUCYHKOB IPOCTBIX OOBEMHBIX (UIyp: BHJ
CBepXy, COOKy, CHHU3Y.

PemaTs 33724y Ha HAXOXXIEHHE FeOMETPUIECKUX BEJIMYMH 110 00pasiaM Uiiu
aIrOpUTMaM, IIPUMEHSsS W3BECTHBIE AHAIMTHYECKHE METOMABl IIPU PEIICHHU
CTaHAPTHBIX MaTeMaTHYECKUX 3a/lad Ha BBIUUCIECHHUE PACCTOSHHUA MEXIY ABYM:
TOYKAMM, OT TOYKH JO TPsAMOM, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMH.

Pemate 3a7ayy Ha HaXOXKIEHHE reOMETPHIECKUX BEIMIMH 110 0OpasuaM uiu
aNrOpUTMaM, TIPWMEHsSI HM3BECTHbIE AaHAIWTHYECKME METOMIbl IpH pEIICHUH
CTAQHIAPTHBEIX MaTeMaTH4eCKMX 3ala4 Ha BBIYKCJIEHHE YIJIOB  MEXIy
CKPEINVBAIOIIMMUCS ~IPSIMBIMH, MEXIy IpAMOM U IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IByTPAaHHBIX YIJIOB.

BBIaucIsTh 00BEMBL U IUIOMIANM IIOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma,
NEpaMu/ia) C IPIMEHEHIEM QOpPMyJI; BBIHUCIATS COOTHOLICHHA MK ILIOMIaAAMH
IIOBEPXHOCTEMH, 00BEMaMy IOA00HBIX MHOIOTPAHHUKOB.



OnepupoBaTh IOHATUSMHU: CHMMETPHA B IIPOCTPAHCTBE; LEHTP, OCh H
IITOCKOCTH CHMMETPUHM; LIEHTP, OCh H IIOCKOCTh CUMMETPHU (QUTYPEIL.

V3BnekaTh, INpeoOpasoBbBaTh ¥ HHTEPIPETHPOBaTh MHG(OpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHIECKUX (QHUIypax, MPEICTABICHHYIO HA YepTexax U
PUCYHKaX.

[TpriMeHsATE reoMeTprIeckue GaKThl 171 pELIEHHs CTEPEOMETPUIECKHX 3a1aY,
MpeIONararoIliX HECKOIBKO LIIaroB PEIeH s, ECIIU yCIOBUS IPUMEHEHUS 3a/[aHb]
B sIBHOU (hopme.

ITpyMEHATE MPOCTEMIHE IPOrpaMMHBIE  CPEICTBA ¥ DIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUYECKHX 3a1ad.

[TpUBOIUTE NPUMEPHl MaTEeMaTHYECKHX 3aKOHOMEDHOCTEW B IPHPOIE HU
KU3HM, PACTIO3HABATH IIPOSBIEHNE 3aKOHOB F€OMETPHM B CKYCCTBE.

[IpuMeHsSTh TOJyYeHHbIe 3HAHWS Ha INPAaKTHKE: aHAIM3MPOBATH peallbHbIC
CUTyallud ¥ TPUMEHSITh W3ydeHHBIE IIOHATHA B IIPOIECCE ITOMCKA PpELICHUs
MaTeMaTHYECKH COHOPMYIMPOBAHHONW IIPOOIEMBl, MOIEIUPOBaTh pPealbHbIC
CHUTyallili Ha $3bIKE TE€OMETPHM, MCCIeNOoBaTh IIOCTPOCHHBIE MONEIH C
HCIIOJIE30BAHUEM M€OMETPUYECKHX [IOBSTUH ¥ TeopeM, allapaTa auredpsl; peraTh
TIPAKTUYECKHE 3a1a9U, CBI3aHHbIEe C HAXOXKICHHEM reOMETPUIECKHIX BEIUYHH.

11 KJIACC

OH&pHpOB&TB MOHSATHUSAMU: LUAIMHIpUYECKass IIOBEPXHOCTh, 0OOpasyrollue
IHTHHAPAYECKOHN TOBEPXHOCTH; LIHIMH/P; KOHUYECKAs! IOBEPXHOCTS, 06pasy10mne
KOHHYECKOU ITOBEPXHOCTH, KOHYC; cheprdecKas MOBEPXHOCTb.

Pacrnio3Hasath Tena BpalleHus (LHWIMHIP, KOHYC, cdepa U 1map).

OOBSICHITE CTIOCOOBI ITOYYEeHUS TeJl BpaILEHU .

KitaccuuupoBaTh B3aHMHOE PACIIONOKEHHE CPEPHI U IIIOCKOCTH.

OnepupoBaTh MOHATHSAMHE: IAPOBOM CErMEHT, OCHOBAaHWE CErMEHTA, BBICOTA
CErMeHTa; IIapOBOU CJIOM, OCHOBaHME IAPOBOIO CJIOS, BBICOTA INAPOBOIO CIIOS;
IITAPOBO¥ CEKTOP. .

BeuncaaTe 00BEMBI W IUIOMANM IOBEPXHOCTeH Tel  BpAIIeHW,
reOMETPUIECKUX TelI C IpUMeHeHHeM HOpMYIL. '

OrnepupoBaTh MOHATHSIME: MHOTOTPaHHUK, BIUCAHHBIH B chepy ¥ ONUCAHHBIN
oxoJ1o chepsl; chepa, BIUCAHHAS B MHOIOTPaHHUK MM TEIO BPAILICHMS.

BEBIUUCISATS COOTHOILEHMS MEXAY IUIOMANIMU IOBEPXHOCTEH H 00BEMaMH
IOJIOOHBIX TEI.

W3o0paxars uzydaemble (UIypbl OT PyKd U C MPUMCHECHHEM HpOCTLIX
YepTEKHBIX UHCTPYMEHTOB.

BEIIONHATS (BEIHOCHBIE) IUIOCKKE YEPTEXKH U3 PHCYHKOB IPOCTBIX 0O0BEMHBIX
Guryp: BUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEYEHHUsI TJI BPALICHHS.



V3BieKkaTh, MHTEPIPETHPOBATH © IpeoOpa3oBbIBaTh HMH(OPMALHIO O
IIPOCTPAHCTBEHHBIX F€OMETPUYECKUX (Urypax, Mpe/ICTABICHHYIO Ha YepTeXax u
pHUCYHKaX.

OneprpoBaTth IIOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMOTHAT, HEHCTBHSA CIOXKEHHS BEKTOPOB, BBIYUTAHHA BEKTOPOB H
YMHOEHHs BEKTOPA HA YUCIIO0, OOBICHATH, KaKHMH CBOMCTBAMY OHU 00/1aaroT.

[TpuMeHsTh IPaBUIIO NapajliesenuIea.

OrneprpoBaTh MOHSITHIMHU: JI€KapTOBbl KOOPAUHATE! B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIMHATBEI BEKTOPA, YIOI MEXAIy
BEKTOpPaMH, CKaJIApHOE [IPOU3BEICHUE BEKTOPOB, KOJUIMHEAapHbIe ¥ KOMILIAHAPHBIC
BEKTOPBI.

HaxonuTh CyMMy BEKTOPOB U IPOU3BEICHUE BEKTOPA Ha YUCIIO, YTOJI MEXIY
BEKTOpaMH, = CKaJSIPHOE IPOM3BEJIEHME, pacKiIa[pIBaTh BEKTOp IO JBYM
HEKOJUTMHEapHBIM BEKTOPaM. .

3agaBaTh IJIOCKOCTh YPaBHEHHEM B 1€KapTOBOM CUCTEME KOOpAUHAT.

ITpuMeHsTh reoMeTprdecKue GaKThl Ul PEIIEHUs CTEPEOMETPHUIESCKUX 3a/1a,
IpeIIoIararIuX HECKOJIBKO IIIaroB PeNIeH s, €CIIU yCIOBHUS IPUMEHECHNU 3a/laHbI
B SIBHOU (opme.

PemaTh poCTeHIMe reoMETpUYECKUe 3aladd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA. e

Pemmars 3amaud Ha JIOKa3aTEIbCTBO MAaTeMaTHYECKUX OTHOIUCHUM U
HaxOXJIeHHe NeOMETPUIECKIX BEJIMYKH 110 00pas3liaM WK alropuT™Mam, IpUMeHss
M3BECTHBIE METO/IBI IIPY PEINEHUH CTaHAAPTHBIX MaTEMAaTHIECKUX 3aay.

[lpuMeHsATh TMPOCTEHINHE IporpaMMHBIE CpEICTBA U JNIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPY PELIEHUU CTEPEOMETPUIECKUX 3aa.

ITpuBOAMTH NpPUMEPHl MaTeMAaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOAE H
KU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

[TpuMeHsTH [OJTyYeHHBIE 3HAHWs Ha IPAKTUKe: aHAM3UPOBATh PEalbHbIE
CUTyalld ¥ IPUMEHSTh M3yYeHHbIC IIOHATHsS B IIpOIECCe IOMCKa PEIICHHUSA
MaTeMaTWdeckd C(HOpPMYJIHPOBaHHON MpPOOJIEMBbl, MOIEIUPOBATh PEalbHbIC
CUTyalldd Ha s3BIKE TIEOMETPHM, MCCIeOBaTh IIOCTPOCHHBIE MOJEIH C
HCIIOIB30BaHIeM T€OMETPHYECKHX TIOHATHI U TeopeM, almapara anredpsl; permars
HpaKTHYECKUE 33/1a4H, CBSI3aHHbIE C HAXOXKICHUEM r€OMeTPHIECKHUX BETMIHH.
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