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INHOACHUTEJIBHAA 3AIINCKA

PaGouvas nporpamma ydeOHOro Kypca «I'eomerpus» 6a30BOro ypoBHsI JUIsl 00Y4arOIIUXCs
10 —11 kmaccoB pa3paboraHa Ha ocHOBe DelepaibHOTO TOCYIAPCTBEHHOTO 00pa30oBaTEILHOTO
CTaHJapTa CpeaHero oomero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEeIbABISEMBIX K MaTeMaTHUYEeCKOMY OOpa30BaHUIO, U TPATUIUN POCCHIICKOTO OOpa30BaHMUS.
Peanmaunﬂ mporpamMmmaI oOecrieunBaeT OBJIaACHUC KIJIFOYCBBIMU KOMIICTCHIUSAMU,
COCTABIISIOUIMMH OCHOBY [UISI CaMOPa3BUTHS M HEMPEPHIBHOTO 0OOpa3oBaHMs, IEIOCTHOCTh
O6HICKy.]H)TypHOFO, JIMYHOCTHOI'O Y MMO3HABATCIIbBHOI'O PA3BUTUA JITUYHOCTHU 06y11a}01111/1xcs1.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETpUHM Ha YPOBHE CpETHEro OOLIero oOpa3oBaHUS
00ycJIOBI€Ha NPAKTUYECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U MPEIAMETHBIX pe3yJIbTaTOB
00y4eHHs T€OMETPHH B HANpAaBJICHUU JUYHOCTHOTO PA3BUTHUA OOy4aromuxcs, (GOpMHpPOBAHUS
(GYHKLIMOHATIBHOM MaTeMaTHMYeCKOW I'paMOTHOCTH, W3YYEHUS JAPYIHX Y4eOHBIX IUCLMILIMH.
Pa3BuTte y oOywarommxcs NpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKACHUU
reOMEeTPHUECKUX a0CTpaKkLuii, COOTHOIEHUH PEaIbHOTO U UJCAIbHOIO, XapaKTepe OTPaKeHHs
MaTE€MaTUYeCKOW HAyKOM SIBJICHUH U IIPOLIECCOB PEAIBHOIO MHMPA, MECTE TEOMETPUU B CUCTEME
HAyK U pOJIM MaTeMaTU4YECKOTO MOJEIUPOBAaHUS B HAy4YHOM IIO3HAHUUM U B IPAKTUKE
CIOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS YYALIMXCS, a TaKKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl aJjanTallii B COBPEMEHHOM OOLIECTBE.

I'eomeTpus sBasieTcss OoHMM M3 0a30BBIX MPEJAMETOB Ha YPOBHE CpEIHEro oOIIero
O6pa3OBaHI/I$I, TaK KakK 06€CH6‘-II/IB3.CT BO3MOXHOCTb HM3YUCHHUA KaK AWCHUIUIMH C€CTCCTBCHHO-
HAay4YHOU HaIpaBJIEHHOCTH, TaK U TYMAHUTAPHOM.

Jlornueckoe MeblIUIeHUE, (GopMHUpyeMoe IpU H3YyYEHHH OOy4YaroUIMMHCS MOHATHHHBIX
OCHOB TEOMETPHM U IIOCTPOCHUHU LENOYKH JIOTUYECKUX YTBEPXKICHUH B XOAE pEIICHHS
reOMETPUYECKHX 3aJay, yYMEHHE BBIIBHIaTh M OINpPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIBb3YIOTCSl NPHU PELIEHHM 33ad eCTeCTBEHHO-HAyYHOTO LUKJIA, B YaCTHOCTH M3 Kypca
bu3uKy.

YMeHue OpUeHTHPOBATHCS B IIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTAX
NEeSITeTLHOCTH YenoBeka. OpUeHTAaIUs YeIOBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBUE €0 COLUATIBHOTO OBITHS, (hOpMa OTPAXKEHUS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS u AKTUBHOT'O npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OmnepupoBanue
MPOCTPAHCTBEHHBIMHU 00pa3aMu 00bEeIUHSET pa3HbIe BUABI YU€OHOW U TPYAOBOH JIESATEIBHOCTH,
SBISICTCS OAHMM H3 TPOQPECCHOHATBPHO BAKHBIX KayecTB, IIOITOMY AakKTyajdbHa 3ajaada
(dbopMupoBaHUs y 00yUaIOIIUXCSI TPOCTPAHCTBEHHOTO MBIILIEHUS KaK pa3HOBUIHOCTH 00pa3HOTO
MBIIJICHHSI — CYIICCTBEHHOT'O KOMIIOHEHTAa B TOJITOTOBKE K MPAKTUYCCKOW JCSITEILHOCTH TIO
MHOTHM HaIpaBIICHUSIM.

Llenb ocBoeHUs mporpaMMbl yueOHoOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— 00meobpa3oBaTelbHOE W OOIIEKYJIbTYPHOE pa3BUTHE OOYYAIOMIMXCS Uepe3 OOecTeueHHe
BO3MOXXHOCTH MPUOOPETEHUS U UCTOJIb30BAHUS CHUCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHHUHA U



NeHcTBUH, CHeHU(HUYHBIX TE€OMETPUH, BO3MOXKHOCTH  YCHEUIHOTO  MPOJOIDKCHHS
00pa30BaHus 110 CIIEHUATBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOIb30BAaHUEM I'€OMETPHH.

[IporpamMa 1o reomerpuu Ha 0a30BOM YpOBHE NpEAHA3HAYCHA JUIS OOYYarOIIUXCs
CpeIHEH MIKOJIBI, HE HCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJHCHHM Ha YpPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mIre MaTeMaTH4ecKue yMEHUs, CBSI3aHHbBIC CO CIEeNU(UKON T€OMETPHH U HEOOXOIUMBIC IS
KU3HU B COBpeMEHHOM o0miecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHUIO
Oonee rIyOOKO, €CIM B JAIBHEHUIIIEM BOSHHUKHET HEOOXOIUMOCTh B TCOMETPUUYECKUX 3HAHMSIX B
poeCCUOHATILHOMN IeATEILHOCTH.

JlocTuxkeHue e OCBOCHMS IPOTPaMMBI o0ecrieunBaeTcs  peLICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuoputeTHbIMU 3a7auaMu OcBoeHUs Kypca «['eomerpum» Ha
6a3oBoM ypoBHe B 10—11 knaccax sSBISIOTCA:

(dbopMupOBaHHE IPEJCTABICHUS O F'€OMETPUU KaK 4acTU MUPOBOM KyJIbTYphl U OCO3HaHUE €€
B3aUMOCBA3U C OKPY’KAarOIIIUM MUPOM;

q)OpMI/II)OBaHI/IG MMpEaACTaBIICHHA O MHOI'OIpaHHHWKAX M TEJIax BpallCHHA KaK O BaKHEUIIINX
MAaTEMATUYCCKUX  MOACIIAX, MMO3BOJIOMIUX  ONUCBIBATL U HU3YUAaTb PA3HBIC  SABJICHUSA
OKPYKAIOWIETO MUPA;

q)OpMI/IpOBaHI/Ie YMCHHA pacClio3HaBaTb Ha YCPTE)KaAX, MOACIAX W B PpPCAJIbHOM MHUPC
MHOTI'OI'paHHUKHA U TCJIa BPALLICHUA,

OBJIaACHUEC MCTOJaMH PCIICHHUA 3adda4 Ha IMOCTPOCHHA Ha I/I306pa)KCHI/I§IX MMPOCTPAHCTBCHHLIX
duryp;

q)OpMI/IpOBaHI/IC YMCHHA OICPUPOBATH OCHOBHBIMU IIOHATHAMH O MHOI'OIPAHHHUKAX M TCJIaX
BpalmicHusa U NX OCHOBHBIMUA CBOfICTBaMPI;

OBJIAZICHUC AJITOPpUTMaMU PCHICHNA OCHOBHBIX THIIOB 3a/1a4; q)OpMI/IPOBaHI/Ie YMCHHA NPOBOAUTH
HECJIOXKHBIC TOKA3aTCIIbHBIC PACCYXKACHHA B XO4€ PCIICHUA CTCPCOMETPUICCKUX 3alad U 3a1a4 C
MPAKTUYCCKUM COACPKAHNUECM;

pPa3BUTHE WHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O00ydaromuxcs, MO3HAaBATEIbHOU
AKTUBHOCTH, UCCJICIOBATCIbCKHUX YMeHHﬁ, KPUTUYHOCTH MBIIJICHUA

dbopmupoBanre  GYHKIMOHATBHON  TPAaMOTHOCTH, PEJIEBAHTHOW  TE€OMETPHH: yMEHUE
pacrno3HaBaTb IPOABJICHUA T'COMCTPHUYCCKUX HOHHTHﬁ, 00BLEKTOB U 3aKOHOMepHOCTeﬁ B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YUYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN U SaKOHOMepHOCTeP’I, (bOpMyanOBaTL HX Ha SA3BIKC TCOMCTpHUU K CO31aBaThb
TCOMETPHUICCKUEC MOIACIHU, MNPUMCHATH OCBOEHHEBIN FGOMCTpI/I‘ICCKI/If/'I amnrmapar jd pCeliCHUs
MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, HHTCPIPCTUPOBATL U OLICHUBATL IMMOJIYYCHHBIC PE3YJIbTATHI.

OTINYNATETBEHON 0COOEHHOCTBIO IporpaMMBaI ABJIACTCA BKIIFOUCHUC B KYpPC CTCPCOMCTPHU B
Ha4daji€ €ro M3YUCHUA 3aaa4, p€IIaCMbIX Ha YPOBHC HHTYUTUBHOI'O ITO3HAHUSA, U OHpeJIeJ'IéHHI)IM
06pa30M OpraHnu30BaHHaA pa60Ta Haa HHMH, 4YTO CHOCO6CTBYIOT Pa3BUTHUIO JIOTHUYCCKOI'0 U
MMPOCTPAHCTBCHHOI'0  MBINIJICHUSA, CTUMYJIHUPYET MPOTCKAHUC HWHTYUTUBHBIX IIPOLECCOB,
MOTUBUPYCT K ﬂaﬂbHeﬁmeMy HU3YUCHUIO IPpCAMCETA.

[Ipenmourenue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOCM OCHOBE YYBCTBEHHOCTb IPEAMETHO-IPAKTUYECKON
NeATEbHOCTH. Pa3BUTHE TPOCTPAaHCTBEHHBIX MPEACTAaBICHWM Yy Yy4YallUXcsi B Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHHs 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C



OMOpO Ha HarJISHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISAHOCTH,
MBICJICHHOT'O U3MEHEHHUSI €T0 UCXOIHOTO COJCP KAHMUS.

OcHoBHBIE cojepkaTenbHble JHMHUKM Kypca «l'eomerpum» B 10-11 Kknaccax:
«MHororpanHukn», «lIpsMble U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN pacpeesiseTcs He TOJIbKO
[0 COAEP)KATEeNIbHbIM JIMHUSM, HO M IO rojaM oOydeHHs Ha YpPOBHE CpEJHEro oOIuero
o0OpazoBaHusl.

Conepxannie 00pa30BaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii MporpaMMbl, pacpeeIEHHBIM 110 TOAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOOBl  OBJAJICHUE T'COMETPHYECKMMH TOHSATHUSMH W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIE0OBATEIbHO M IMOCTYHAaTeNbHO, C COOJIIOJIGHUEM MPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJINCH B OOIIYI0 CUCTEMY I'€OMETPUYECKHUX MPEACTABICHNH 00yJaronuxcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpOoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wn3yuenue reomerpun otBoauTcs 2 yaca B Henento B 10 kmacce m | vac B Henmemo B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA

10 KJIIACC
[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIEC TTOHATHS CTEPCOMECTPHHU. Tqua, npsAMasd, MmIOCKOCTb, ITPOCTPAHCTBO. Ilousrue
00 aKCHOMaTHUYCCKOM MMOCTPOCHUU CTCPCOMCTPUUN: AKCUOMBI CTCPCOMCETPUHN U CIICACTBUA U3 HUX.

B3aumHoe pacnosioskeHue NMpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIMECS, apaJUIe]IbHbIE U
CKpelmuBamomuecs npsamble. [lapamiensHOCTh MHPSAMBIX U IUIOCKOCTEM B  IPOCTPAHCTBE:
napaujiC/IbHbIC TPAMBIC B MPOCTPAHCTBE; IApalJICJIbHOCTDH TpéX MpAMBIX; MTapalJICJIIbHOCTDb
OpsIMOM M TUIOCKOCTH. YTIJIBI C COHANpPaBJICHHBIMH CTOPOHAMH; Yrol MeEXAy NpSAMbIMH B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuiockocTe. [IpocTeiimue mpocTpaHcTBEHHbBIE PUTYpPBI HA MIIOCKOCTU: TETPAdIP,
KyO, mapauieNienuIie ], MoCTPOSHNE CEUCHUH.

[lepnieHUKYIAPHOCTE  HPSIMOW M IUIOCKOCTU:  NEPIEHIAUKYJSApPHBIE IPSAMBIE B
[IPOCTPAHCTBE, MPsSAMBbIC NaApPAUICIbHBIE W MEPHECHAUKYIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTH TPSAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY HPSIMOM M IIOCKOCTBIO; JABYTPAHHBIM yro,
JMHENHBIA Yron ABYrpaHHoro yria. [lepnenaukyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, pAacCcTOSHUE OT NPsSIMOM [0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
IlepnieH AUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHAUKYIIAPHOCTU ABYX IUIOCKOcTed. TeopeMa
0 TPEX MEPIEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsiTME MHOTOTpaHHMKA, OCHOBHBIE D3JIEMEHTHl MHOIOTDAHHHUKA, BBIIYKIBIE U
HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas npusMma; rpaHu
Y OCHOBAHHUS MPU3MBI; NIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHASL TIOBEPXHOCTh MTPU3MBL.
[Tapayienenunesn, NpsMOYTIOJIbHBIN Napajulelenunes U ero cpoucrsa. Ilupamuna: n-yronpHas
NUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
IpaBWIbHAsg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTbl MNpU3Mbl W nupamuzasl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPAaBWIbHAS IPU3Ma W IpaBUIIbHAS
NUpaMuJia; MpaBUiIbHAasl TPEyroibHasi MUpaMKia U IPaBUIBHBIA TeTpasap; kyO. [IpencraBinenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBl U
MAPaMU/IBL.

CummeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, HPSIMOM, IIJIOCKOCTH.
DOneMEHTH CUMMETPUH B IIMpaMuax, napaielenuIe1ax, IpaBUIbHbIX MHOTOTPAaHHHUKAX.

Brruncienue 31eMEHTOB MHOTOIpaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans 60KoBoOM
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IUloum@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIIEHHS MEXAY IUIOMIAASMU IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



11 KJIACC
Tesa BpameHus

[{umuHaapuyeckass TOBEPXHOCTh, OOpasylolmue IHIWHIPHYECKOW IMOBEPXHOCTH, OCh
[WIHHIPAYECKON moBepxHOCTU. L{UmuHAp: oCHOBaHMS M OOKOBasi TOBEPXHOCTh, 00pa3yromias u
OCh; TUIOIIAb OOKOBOW U MTOJTHOW MTOBEPXHOCTH.

Konnyeckasi moBepXHOCTb, OOpa3ylolne KOHUYECKOW ITOBEPXHOCTH, OCh M BEpIIMHA
KOHHYeCKOH moBepxHocTH. KoHyc: ocHOBaHHME M BeplIMHA, OOpasyromas M OCh; IUIOIIAJAb
OOKOBOIl M TMOJHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3yoliue M BBICOTA; OCHOBAHUS H
OOKOBast IOBEPXHOCTb.

Coepa u map: meHTp, paamyc, IUaMeTp; IUIOMAAb HOBEPXHOCTU cdepbl. B3ammHuoe
pacmonoxxeHue chepsl U IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300paxenue Ten BpallleHus Ha INIOCKOCTH. Pa3BépTka HuaMHApa U KOHYca.

KomOunanuu Ten BpallleHuss ¥ MHOTOTPaHHMKOB. MHOTIOTrpaHHHK, ONMCAaHHBIM OKOJIO
cdepsl; chepa, BOMCaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIIECHUS.

[Torsitme 00 o00BEMe. OcHOBHBIE cBOWcTBA 00BEMOB Teil. Teopema 00 o00BEME
NpSIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. O0béM mwimHApa, KoHyca. O0bEM
nrapa ¥ Iiomasisb cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAy IUIOMIAJIMU MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuennss muauHApa (MapauleTbHO M TMEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOE OCHOBAHUIO U IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B IpoCcTpaHCTBE. CI0KEHUE U BEIYUTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4Mciio. PasnokeHune BekTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopam. lIpaBumio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHUEM IIPaBUJ ACUCTBUI ¢ BEKTOPAMH.
IIpssmMoyronbHas cucremMa KOOpAHMHAT B mpocTpaHcTtBe. KoopaunHarel BekTopa. IIpocreimme
3a7a4l B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Beruncnenue yrioB Mexay NpsAMBIMA M IUIOCKOCTSAMH. KOOpJIMHAaTHO-BEKTOPHBIA METOJ IpPH
PELICHUU T€OMETPUYECKUX 3aay.



INIVTIAHUPYEMBIE PE3YJIbTATBI

JIMHHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yiabTaThl OCBOECHUS IpOrpaMMbl ydeOHOro mnpeamera «MartemaTHKa»
XapaKTepU3YIOTCS:

I'paxknanckoe BocniuTanue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MNO3MLMU OOydaroUlerocs Kak aKTUBHOIO MU
OTBETCTBEHHOI'0 WIEHA POCCHHICKOro OOIIECTBa, MPECTABIEHHEM O MAaTEMAaTHUYECKHX OCHOBAX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpaKAaHCKOTO OOIecTBa
(BBIOOpBI, OMpOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAaMHU B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAUEHUEM.

HanHOTI/I‘IECKOG BOCIIMTAHMC:

c(hOpPMUPOBAHHOCTHIO POCCUNCKOMN TpakIaHCKON MACHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOAILIEMY PpOCCHMCKOW MAaTeMaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONW MaTeMAaTUYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHKEHUH B IPYrMX HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; chopMHUpPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, OTUUCCKOT'O MOBCACHHA, CBA3AHHOI'O C MPAKTUYCCKUM MMPHUMCHCHUCM
JOCTHIKEHUIN HAyKH U JEATENbHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOSHUE
YCTOMYMUBOTO OYAYIIETO.

IcTeTHYeCKOe BOCIIUTAHHUE:

OCTETUYECKUM  OTHOIICHHMEM K  MHUpYy, BKJIHOYash OICTETUKY  MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCyk ICHUW; BOCIPUUMUYHMBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUJOB UCKYCCTBaA.

Pdusnyeckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHHUS MPUMEHSATh MaTeMaTHMUeCKWe 3HAaHUS B HHTepecax
310pOBOTO U 0e30macHOro odpasa >KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NPH 3aHATUSAX CIOPTUBHO-03/JOPOBUTEIILHON
JESTEIIBHOCTBIO.



TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM IEHHOCTU TPYIO0JItOOUs; MHTEPECOM K pPa3InYHbIM
chepam pohecCHOHATLHOW ACSITENLHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oydylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTEMaTHYECKOMY OOpa30BaHUIO H
€caM000pa3oBaHUI0 Ha MPOTSHKEHWHM BCEW JKHW3HM;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B
PEIICHUH PAKTUYECKUX 3a]]a4 MAaTEeMaTH4YE€CKON HApPaBJIEHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

C(OPMHUPOBAHHOCTBIO JKOJIOTUYECKOH KYJIbTYypbl, NOHUMAHHEM BIMSIHHUA COLUAIBHO-
OSKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE INPUPOJHOM M COLMAIBHOM CpEebl, OCO3HAHUEM
rJ100abHOTO  XapakTepa SKOJOIMUYECKMX Ipo0JieM; OpHEeHTauued Ha  [pUMEHEHHUe
MaTeMaTHYECKUX 3HAHWU JUIS pEeIIeHUs 3a7ad B 00JacTH OKPY)KAIOILIEH Cpeibl, TIIaHUPOBAHUS
IIOCTYIIKOB Y OLIEHKU UX BO3MOKHBIX IIOCIEACTBUN ISl OKPYXKAIOLIEH CPEBI.

HeHHOCTI/I HAYYHOI'O INO3HAHUS:

c(OPMHUPOBAHHOCTBIO MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHUEM MaTeMaTHUECKOW HayKH Kak cQepsl
YEJIOBEYECKOU JEATEIbHOCTH, 3TAOB €€ Pa3sBUTHUS M 3HAYUMOCTH I Pa3BUTUS LIUBWIM3ALUU;
OBJIQJICHUEM SI3BIKOM MAaT€MATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBIATH IIPOEKTHYIO M HCCIECNOBATEIBCKYIO JEATEIBHOCTD
WHJVBHIYAJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yabTaThl OCBOSHHSI MPOTpaMMbl yueOHOTO TipeaMeTa «MaTeMaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM VHHUBEPCATHHBIMUA HO3HAGAM ESIbHBIMU OeliCTNEUSMLU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCALHOIMU — PecyIsimUHbIMU
oeticmseusmu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

Ba3zoBble jornyeckue qeiicTBuA:

BBIABIISITH M XapaKTEPH30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOIIEHUH MEXJy HOHATUAMU; (OPMYJIUPOBATH OINpEAENeHUs MOHATHH; yCTaHaBIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAILIMHU, OCHOBAHUS /ISl 0000LICHNUS U CPaBHEHUs, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyIHpOBaTh U MPEoOpPa3OBBIBATh CYKICHHS: YTBEPAWUTENbHbIE U
OTpULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE; YCIOBHBIE,



BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTUBOPEUUs B (paKTaxX, JTaHHBIX,
HAOIIOJICHUSAX U YTBEPXKICHUSX; MpeiaraTh KPUTEPHH JJIsS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JienaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIHHO JIOKA3aTEIhCTBA MATEMATHYCCKUX YTBEPXKICHUH (TPSAMbIE W OT
MPOTUBHOI0), BBICTPAWBaTh AapPryMEHTAIUIO, TPUBOIAUTH MPUMEPbl M  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHMS,
BbIOMpATh HaNOOJIEEe NOAXOAALIMM C Y4ETOM CaMOCTOATENIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICAOBATCILCKAN HHCTPYMECHT MO3HAHUSA; (OPMYIUPOBATH
BOIPOCHI, (DUKCHPYIOIIME MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE M JaHHOE,
(GbopMUpPOBATH T'MIIOTE3Y, APTYMEHTHUPOBATH CBOIO ITO3ULINIO, MHEHUE;

POBOJIUTH CAMOCTOSITEILHO CIUIAHWPOBAHHBINA SKCIICPUMEHT, UCCIICI0OBAHKE 110 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBJCHHS, MPOIECCA, BBIABICHHIO 3aBHCHMOCTEH
MEX1y 00BEKTaMH, SBICHUSMH, ITPOIIECCAMHU;

CaMOCTOATEIILHO (OPMYJIUPOBaTh OOOOIICHHS M BBIBOJABI 10 pe3yJbTaTaM MPOBEAEHHOIO
HaOJIIO/ICHNUS, UCCIICIOBAHMS, OIICHUBATH TOCTOBEPHOCTh MOJTYYEHHBIX PE3YJIbTATOB, BBIBOJIOB H
000011IeHHI;

IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIECCA, a TAKKE BBIIBUIATH MPEAMOIOKEHHS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/DIX.

Pabora ¢ undpopmanmeii:

BBISBJIATH ACPUIUTH WH(OpMALUU, TAaHHBIX, HEOOXOAMMBIX MAJIi OTBETAa HA BOMPOC U TS
pELICHUS 3a/1a4H;

BbIOMpaTh  MH(OpMAnMIO M3  UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJIM3UPOBATh,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO Pa3IUYHBIX BUAOB U (opMm
IpeCTaBICHHUS;

CTPYKTYpUPOBaTh WH(POPMALIMIO, MPEJCTABIATh €€ B pa3iIMyHBIX (OpMax, HIUTFOCTPHPOBATH
rpadu4ecKu;

OILICHMBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKAmMuUHblE Oelicmeusl, 00ecneyusarm coopmMupo8aHHoCns
COYUANBHBIX HABLIKOE 00YYAIOUWUXCAL.

Oo0menne:

BOCIIPUHUMATh 1 (i)OpMy.]'II/IpOBaTB CYXKACHUA B COOTBECTCTBUU C YCIIOBHUAMU U LECIISIMU O6I]_ICHI/I$[;
SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHsS] B YCTHBIX M NHCBMEHHBIX TEKCTaXx,
JaBaTh MOACHCHUS 110 XOO4Y PCIICHUA 3ala4i, KOMMCHTHUPOBATH HOJ'Iy‘-IeHHBII\/'I PE3YIbTAT,
B X0l OOCYXIEHHs 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HALICJICHHBIC Ha IMOWCK PEIICHHA; COIMOCTABJIATH CBOU
CYXICHHUS C CYXICHHSIMHU APYTUX YYaCTHUKOB JMAIOra, OOHAPY)KUBATh Pa3lIM4ue M CXOJCTBO
TIO3HUIIHIT; B KOPPEKTHOH (hopMe GOPMYTHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;
NPE/ACTaBIATh PE3yNbTaThl pPEIICHHs 3aJadyd, OKCIIEPUMEHTa, WCCIEIOBaHMs, IIPOCKTa;
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHUS C Yy4YETOM 3ajJad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CotpyanunuecrBo:



MOHUMAaTh W HCIIOJB30BaTh TPEUMYIIECTBA KOMAHJAHONM W WHIUBUAYaTbHOW pabOTHl TIpU
pelieHnr y4eOHBIX 3a/ay; NPUHUMATH IIellb COBMECTHOM JEATEIhHOCTH, TUIAHUPOBAThH
OpraHu3allii0 COBMECTHOW pPa0OTHI, paclpeleisaTh BHIbI padoT, JOTrOBapHBATHCS, OOCYXIATh
MPOILIECC B PE3YNIbTAT padOThI; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢(opmax padoThl (0OCyXKaeHus, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» W WHBIC); BBIMOJIHATH CBOI YacTh PabOThl U KOOPJAUHUPOBATH CBOM JICHCTBUS C
JNPYTUMH 4YICHAMH KOMAaHJbI, OIICHMBAaTh KA4eCTBO CBOETO BKJIaJa B OOMIMHA TPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanvnvie pecynamuensie oeticmeaust, obecneuugarom GopmuposaHue cmulc08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUYHOCHIU.

Camoopranu3anus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]a4H, BHIOUPATh CIIOCO0 PELIeHHUs C yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIBb:

BJIAJI€Th HABBIKAMU II03HABATEJIILHOW pEe(IEKCHMM KaK OCO3HAaHUS COBEpLIAEMBIX JEHCTBUHA M
MBICIIUTEIBHBIX ~ TPOIIECCOB, WX  PE3YyJIbTAaTOB, BIAAETh CIIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7a4uu;

IpEeIBUIETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpU pEIIEHWU 33a7aud, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JaHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEJIU U YCIOBUSAM, OOBSACHATh IPUYMHBI JOCTHKEHUS WU
HEJOCTH)KEHUSI ~ pEe3yJIbTaTOB  JAESTEIbHOCTH, HAXOAUTh  OHMIMOKY, JaBaTb  OLEHKY
npUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIIACC

OHCpI/IpOBaTL IMOHATHUAMUA: TOYKA, IIpsAMast, IMIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX MPU PEIICHUH N€OMETPUUYECKHUX
3a/1a4.

OnepupoBaThb MOHATHSAMHU: TAPAIENBHOCTh U MEPHEHIAUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH.

KnaccuduiupoBaTs B3aMMHOE paciojioKeHUE MPSIMbIX U IUIOCKOCTEH B MPOCTPaHCTBE.



OnepupoBaTh TMOHATHSMHU: JIBYTPAHHBIA yroyl, TIpaHd JABYI'PaHHOTO Yyria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBIN yroJl ABYTPaHHOTO YIJIa; TpayCcHas Mepa JBYTPaHHOIO yria.

OHGpI/IpOBaTb MOHATUAMU: MHOI'OI'PaHHUK, BBIHyKHBIﬁ u HGBBIHYKJILIf/'I MHOT' OT'paHHHUK,
OJIECMCHTEI MHOI'OI'paHHUKa, HpaBHJ’IBHBIfI MHOTI'OI'paHHHK.

Pacro3HaBaTh OCHOBHBIC BHJbI MHOTOIPAHHUKOB (IIHpaMuia; MPHU3Ma, MPSAMOYTOJIbHbIN
napajuienienumnes, Kyo).

KJ'IaCCI/I(bI/II_II/IpOBaTB MHOTI'OI'PaHHHUKH, BBI6I/Ipaﬂ OCHOBaHHA  IJIA KJ'IaCCI/I(i)I/IKaI_II/II/I
(BbIHyKJIHe U HCBBIIIYKJIBIC MHOTOTpPAaHHHUKHU, MHNPABUJIBHBIC MHOI'OI'PAHHHUKH, IPSAMBIC U
HAKJIOHHBIC ITPU3MBI, HapaJ'IJ'IeJ'IeHI/IHCI[H).

OHepI/IPOBaTI) IMOHATHUAMU: CEKYyIas IJIOCKOCTh, CCHCHUEC MHOT'OI'PAHHHUKOB.
OOBSICHATD IIPUHIUIIBI IIOCTPOCHUS CequHﬁ, HCIIOJIB3YA METO CJIICHOB.

Ctpouth CEYeHHS MHOTOTPAHHHUKOB METOJIOM CJI€/IOB, BBITIOJHSATH (BBIHOCHBIE) TIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pematn 3a/la4d Ha HaXOXJICHUC I'COMCTPUICCKHNX BCIMYHH I10 06pa3uaM HJIN aJIrTOpUTMaM,
IMPUMCHAA MU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbLI IPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4 Ha BBIYMCJIICHHC paCCTOHHI/II‘/‘I MCXKAY ABYMSI TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH A0
IJIOCKOCTH, MCKAY CKPCHIUBAOIHUMUC ITPAMBIMH.

Pemats 3a1aun Ha HaX0XKJIEHUE TEOMETPUUECKUX BEJIMYMH 110 o0pa3am Win alropuTMam,
IIPUMEHSA U3BECTHBIC AHAIUTUYECKUE METOAbI IPU PELICHUH CTAaHIAPTHBIX MaTeMaTHUYECKHUX
331a4 HAa BBIYHCICHUE YIVIOB MEXKAY CKPCIIMBAIOUIUMUCA MNPSAMBIMH, MEXIYy IPSAMON U
IIJIOCKOCTBIO, MEXAY IIIOCKOCTSMHU, ABYTPaHHBIX YIJIOB.

Beruucnsate 00bEMBI U TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMHIA) C
npuMeHeHneM (GOpMYI; BBIUMCIATH COOTHOIICHHS MEXIY IJIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMH: CHMMETPUS B TPOCTPAHCTBE; ILEHTP, OChb U IUIOCKOCTb
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPBI.

N3Bnekath, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATh MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUYecKUX QUrypax, NpeJCTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

HpI/IMeHHTB TCOMECTPHUICCKUC (baKTLI AJiL pelICHUd  CTCPCOMCTPUYCCKUX  3a/ady,
nmpeamnojgararomux HECKOJBbKO IMAaroB PCIICHHA, €CJIIM YCJIOBHA NMPUMCEHCHUA 3aJlaHbl B SIBHOI

dopme.

[TpuMeHsTh MpoCTEHIIME NPOrpPaMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1ay.

HpI/IBO)II/ITI) NpUMEPBl MATCMATHYCCKUX BaKOHOMepHOCTeI\/'I B TIMpUpoa€ H KXHU3HHU,
paciio3HaBaThb IMMPOSABJICHUEC 3aKOHOB '€COMETPHU B UCKYCCTBE.

IIpuMeHATh MONy4YeHHBbIE 3HAHUS Ha MPAKTHKE: AHAIW3UPOBATH PEAIbHBIC CUTYALMH H
IPUMEHATh  U3Y4YCHHBIE IIOHATHS B  IIPOLIECCE IIOMCKA  PELICHMS  MaTeMaTU4ECKU



chopMyIHpPOBaHHON MPOOJIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE TE€OMETpHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENIU C MCIOJb30BAHHUEM TI'€OMETPUUYECKHX TMOHATHUM U TEOpeM,
anmnapara ajireOpsbl; peniaTth NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAXOXKJACHUEM [€OMETPUUECKUX
BEJIUYMH.

11 KUIIACC

OnepupoBaTtb HOHSATHSIMH: WINHAPUYECKast IIOBEPXHOCTb, o0pazyromue
WIMHIPUYECKON MOBEPXHOCTH; LIHJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolie KOHUYeCKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJl BpalLlEHUS.

KnaccuduiupoBaTs B3auMHO€E pacroioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: LIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruucasate 00bEMBI U TUIOMIAAM TOBEPXHOCTEH TEJ BpPAILICHUS, T€OMETPUUYECKUX TEN C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPAaHHUK, BIMCAaHHBIM B cdepy U OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpPaIEHUs.

BEI1YnCHATE COOTHOIICHUS MCKAY TUIOIAaAsIMU HOBerHOCTeﬁ " 00bEMaMH HOI[O6HBIX TCII.

N300paxkaTh M3ydyaeMble (UIYpbl OT PYKHM M C TIPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BPAILCHHUSL.

W3Brekatb, MHTEPIPETUPOBATH U MPE0OpPa30BbIBaTh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYEcKuX (pUrypax, npercTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OrnepupoBaTh NOHIATHEM BEKTOP B IIPOCTPAHCTBE.

BrImmomaaTs )IefICTBPISI CJIOKCHUS BCKTOPOB, BEIYUTAHHA BEKTOPOB U YMHOXCHHUSA BCKTOpPA
Ha 49MuCJIO, O6’B$ICH$ITL, KaKUMH CBONCTBAaMHU OHU O6J'Ia[[aIOT.

HpI/IMeHHTB IMpaBUJIO MMapaJiIeJICnruIecaa.



OnepupoBaTh MOHSTUSIMHU: JAEKAPTOBHI KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojl MEXIYy BEKTOPAMH, CKaISPHOE
MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

HaXOI[I/ITB CYMMY BEKTOPOB M IIPOU3BCACHHUE BCKTOPA HA YHUCIIO, YI'OJ MECXKIAY BEKTOPAMMU,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BCKTOpPAM.

3aI[aBaTB IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAHHAT.

HpI/IMeHHTB TCOMETPHUICCKUEC (baKTBI A peICHHA  CTCPECOMCTPHUYCCKHUX  3adad,
npearojgararomux HECKOJIbKO IMaroB pPCIICHHA, €CJIM YCJIOBHA NPUMCHCHHA 3adaHbl B SIBHOU

dbopwme.

PemraTs HpOCTCfII.HH@ TCOMETPHUYCCKUEC 3aJla4yr Ha IIPUMCHCHHUEC BEKTOPHO-KOOPAMHATHOI'O
METOoJaa.

Pemate 3aJa4yd Ha J0Kas3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIICHUH H HaXO0XJICHUC
TCOMCTPUUYCCKUX BCIWYUH II0 o6pa3uaM I aJIrOpUTMaM, IPHUMCHAA U3BCCTHBIC MCTOJbI IIpU
PCIICHHU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

HpI/IMeHHTb HpOCTCﬁIlIPIC nporpaMMHbIC CpEACTBA U IJICKTPOHHO-KOMMYHUKAITNMOHHBIC
CHUCTCMBI ITIPpU pCHICHUN CTCPCOMCTPUUCCKHUX 3a/1a4.

IIpuBoauTh mNpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M KU3HH,
pacro3HaBaTh NPOSABICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

HpI/IMeHHTb MMOJIYYCHHBIC 3HAHHWA HA IIPAKTHUKE: aHAJIM3UPOBATH PCAJIBHBIC CHUTYyallUUu U
MNPUMCHATH HN3YUCHHBIC IIOHATUSA B mponecce IIOHUCKa peuiCHuA MaTEMaTHYCCKH
Cq)OpMYHHpOBaHHOﬁ HpO6J'IeMBI, MOZCIIMPOBATb PCAJIBHBIC CHTyallUM Ha SA3BIKC T'€OMCTPUH,
HCCIICA0BATh MOCTPOCHHBIC MOJCIN C HCIIOJB30BAHHUEM TI'€COMCTPUUCCKUX MMOHATUH H TCOpPEM,
arrapara anre6pbl; peuaTth MPAKTHYCCKUC 3ala4U, CBA3aHHBIC C HAXOXKICHUCM I'COMETPUUCCKUX
BCJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3zienoB U TEM IPOrpaMMBbl KommuecTBo yacos

n/m Bcero| KontposbHbIe [IpakTHYEeCK]

paboThI paboTbI
1 Bseznenue B crepeoMeTpuio 10 | BBemuTe 3HaYCHUE | BBEAUTE 3HAUE
2 [IpsimMbIe 1 TUIOCKOCTH B TipocTpancTie. [TapamtensHocTs| 12 1 BBE/IMTE 3HAYC
IPSIMBIX U IIJIOCKOCTEMN

3 [TepneHIUKYISIPHOCTD MPSIMBIX U TIOCKOCTEH 12 | BBequTe 3HaUCHUE | BBEIUTE 3HAYC
4 VYTIbl MEXKIY TPSIMBIMU U TUIOCKOCTSIMH 10 1 BBEIUTE 3HAYE
5 MHoOTOrpaHHUKH 11 1 BBEIUTE 3HAYE
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 BBE/IMTE 3HAYC
7 [ToBTOpEeHME: ceUeHMs], pACCTOSHUS U YTIIbI 4 1 BBEJIUTE 3HAYE
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME ‘ 0
11 KJIACC

Ne HaumeHnoBaHue pa3fenoB U TEM IPOrpaMMBbl Konuuectso yacos

n/mn Bcero|  KonTposnbHbIe [IpakTuueckue

paboTHI paboThI
1 Tena BpareHus 12 | BBenmure 3HauYeHHE BBEJMTE 3HAUCHUE
2 O0BEMBI TENT 5 1 BBEJIUTE 3HAYCHUEC
3 BexTops!l ¥ KOOpJMHATHI B TPOCTPAHCTBE 10 1 BBC/IMTC 3HAYCHNC
4 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3AIUS 7 1 BBEJIMTE 3HAUEHUE
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME ‘ 0
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonnuecTBo yacos
n/m Bcero| Konrposnbabie | [IpakTiueck
paboThl paboThI
1 |[[OcHoBHBIE NOHATHS CTEPEOMETPUH: TOUKA, IIpsIMas, 1 BBEJIUTE BBEUTE
IJIOCKOCTB, pocTpaHcTBO. [IpaBuna uzoOpakeHus Ha 3HaYEHUE 3HauEHUe
pPHUCYHKaxX: N300pa’keHMsI IUIOCKOCTEH, MapajlIebHbIX MPSAMBIX
(0Tpe3KoB), cepeAMHBI OTpe3Ka]|
2 |[[IToHsTHS: EepeceKarorecs IOCKOCTH, epeceKaroInecs 1 BBE/IUTE BBEIUTE
npsiMasi ¥ II0CKOCTb| ] 3Ha4YeHUe 3HaYeHUE
3 |[[ITonsaTus: mepecekaronmecs MIOCKOCTH, MEPECEKAIONTHECs 1 BBEJIUTE BBEIUTE
npsMasi ¥ II0CKOCTb] ] 3Ha4YeHUe 3HaYeHUE
4 |[[3HaKOMCTBO C MHOTOTpaHHUKAaMH, H300pakeHHe 1 BBE/IUTE BBEIUTE
MHOTOTPaHHUKOB HAa PUCYHKaX, Ha IPOEKIIMOHHBIX 3HaYeHUe 3HaueHue
yepTexax|]
5 |[[HauanbHble cBeaeHUs O KyOe U MUpaMue, X pa3BEPTKU U 1 BBE/IUTE BBE/IUTE
Mozenu. CedueHus MHOTOTPAaHHUKOB] | 3HAYCHHUE 3HAUYCHHUE
6 |[[HauanbHbie cBeeHUS O KyOe M MUpaMUIe, UX Pa3BEPTKHU U 1 BBEJIUTE BBEJIUTE
mozenu. CeueHusi MHOTOTPaHHUKOB] | 3Ha4YeHUe 3HaYeHUE
7 |[[TTonsTHE 00 aKCMOMAaTHYECKOM OCTPOEHUHU cTepeomeTpun: | 1 BBE/IUTE BBE/IUTE
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX ] 3HaYeHUE 3HauYEHUe
8 |[[ITonsiTHE 00 aKCMOMATHYECKOM IOCTPOCHHUH cTepeoMeTpun: | 1 BBEJIUTE BBEJIUTE
AKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX ] ] 3HAYEHUE 3HAUEHUE
9 |[[ITonsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHHUH cTepeoMeTpun: | 1 BBEJIUTE BBEJIUTE
AKCHOMBI CTEPEOMETPUU U CIEACTBHSI U3 HUX] ] 3HAYEHUE 3HAUEHUE
10 |[[ITTIonsTHE 00 aKCHOMATUYECKOM IOCTPOCHUH cTepeomMeTpun: | 1 BBEJIUTE BBEJIUTE
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX ] 3HaYeHUE 3HauYEHUE
11 |[[B3aumHO€ pacnonox’eHue MpsiMbIX B IPOCTPAHCTBE: 1 BBEJIUTE BBEJIUTE
NIEPECEKAIOIINECS, TApAJIEIbHBIE U CKPEIUBAIOLIUECS 3HAYECHUE 3HaUEHUE
npsimeie] |
12 |[[TTapamiensHOCTh MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTRBE: 1 BBEJIUTE BBEJIUTE
napajuleJIbHbIE MIPSIMBbIE B IPOCTPAHCTBE; NapaJUIEIbHOCTD 3HaYEHUE 3HauUEHUe
TPEX NMpsIMbIX] |
13 |[[TTapamienbHOCTh MPSMBIX U IIOCKOCTEW B IPOCTPAHCTRBE: 1 BBEJINTE BBEJIUTE
[TapamienbHOCTD MPSAMON U TUIOCKOCTH] | 3HAYEHUE 3HAUEHUE
14 |[[Yrasl ¢ coHanpaBICHHBIMU CTOPOHAMHU |] 1 BBEJUTE BBEUTE
3HaYeHHE 3HauYeHUe
15 |[[Yroa mexay npsiMbIMU B IPOCTPaHCTBE] | 1 BBEJINTE BBEJIUTE
3HAYEHUE 3HAUEHUE
16 |[[Yron Mexmy MpsIMBIMH B TTPOCTPaHCTBE] | 1 BBEJINTE BBEJIUTE
3HAYEHUE 3HAUEHUE
17 |[[ITapamienbHOCTh IJIOCKOCTEH: MapauieabHbIe MII0CKOCTH ] ] 1 BBEJIUTE BBEJIUTE
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Ne Tema ypoka KonunuecTBo yacoB
n/m Bcero| Kontponsnsie | IIpakTnuecks
paboTbI paboThI
3HaYEHUE 3HauEHUe
18 |[[CroiicTBa mapauIeNbHBIX TUIOCKOCTEH] | 1 BBEIUTE BBEIUTE
3HaYCHHE 3HauYCHUE
19 |[[IIpocretimue mpocTpaHCTBEHHBIE (PUTYPHI HA TNTIOCKOCTH: 1 BBEJ/IUTE BBEJIUTE
TeTpa’ip, KyO, mapaenenumnes) | 3HaYEHUE 3HauEHUe
20 |[[TIocTpoenue ceueHwmiA] | 1 BBCJIMTE BBCJIUTE
3HaYCHHE 3HauYCHUE
21 |[[ITocTpoenue ceueHwmii]] 1 BBE/IUTE BBEJIUTE
3HaYEHUE 3HauEHUe
22 |KontponbHas padota o teme [["[Ipsmble 1 IIOCKOCTH B 1 1 BBEJIUTE
npoctpancTie. [lapamienbHOCTh IPSIMBIX U TIOCKOCTEH" ]| 3HAYEHHUE
23 |[[TlepneHAUKYISIPHOCTD MPSMOU U TUIOCKOCTH: 1 BBEIUTE BBEIUTE
MEPIEeHIUKYIPHBIC IPSIMbIE B IPOCTPAHCTBE] ] 3HaYCHHE 3HauUCHUE
24 |[[IIpsiMble mapaiebHbIe U NEPICHIUKYISIPHBIC K 1 BBEJIUTE BBEJIUTE
IJIOCKOCTH] | 3HaYeHUE 3HaueHue
25 |[[IIpsiMbIe mapasiensHbIe U MEPIECHANKYISIPHBIE K 1 BBEJIUTE BBEJIUTE
IJIOCKOCTH] | 3HAUYEHHE 3HA4YEHHE
26 |[[IIpu3Hak nepneHIuKYISIPHOCTH MPSMON U TUNIOCKOCTH | 1 BBEIUTE BBEIUTE
3HaYeHUe 3HaueHue
27 |[[IIpu3Hak neprneHANKYIIPHOCTH MPSIMOH U TUIOCKOCTH] | 1 BBEJIUTE BBEJIUTE
3HaYCHHE 3HauUCHUE
28 |[[Teopema o mipsiMOI TIEPIICHIUKYISIPHON TIIOCKOCTH | | 1 BBEIUTE BBEUTE
3HaYeHUE 3HauYeHUe
29 |[[Teopema o npsiMOii NEPHEHIUKYIAPHOM MI0CKOCTH] ] 1 BBCJIUTE BBEJIUTE
3HaYeHUE 3HauYEHUe
30 [[[Teopema o mpsiMO¥ MEPIICHAUKYISIPHOH TIOCKOCTH | | 1 BBEIIUTE BBEIUTE
3HA4YEHHE 3Ha4YEHHE
31 |([[IleprieHAMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOUKH IO 1 BBE/IUTE BBEJIUTE
IUIOCKOCTH, PAaCCTOSIHUE OT MPSIMOM J0 TUIOCKOCTH] | 3HaYeHUE 3HauYEHUe
32 |[[TleprieHAMKYSp U HAKJIOHHBIC: PACCTOSTHHE OT TOYKH JI0 1 BBEIUTE BBEUTE
MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 MIOCKOCTH] | 3HA4YEHHE 3HAUEHUE
33 |[[IleprieHAMKYISp U HAKIOHHBIE: PACCTOSTHUE OT TOUKH IO 1 BBE/IUTE BBEJIUTE
IUIOCKOCTH, PAaCCTOSIHUE OT MPSIMOM /10 TIOCKOCTH | | 3HaYeHUE 3HauYeHUe
34 |[[TleprieHAMKYISAP W HAKJIOHHBIC: PACCTOSTHUE OT TOYKH JI0 1 BBEIUTE BBEIUTE
IUIOCKOCTH, paCCTOSIHUE OT IPSIMOM 0 TIOCKOCTH] | 3HaYEHUE 3Ha4YEHHE
35 [[[YriBl B IPOCTPAHCTBE: YTOJ MEXKTY MPSMOU 1 1 BBE/IUTE BBEJIUTE
IJIOCKOCTBIO] | 3HaYEHUE 3Ha4YEHHE
36 |[[AByrpaHHbIi yro, TMHEHHBIN yroi IByrpaHHOTO yria]] 1 BBEJIUTE BBEJIUTE
3HaYEHHE 3HauYeHUe
37 |[[[AByrpaHHBII yro, THHEHHBIA YToJI ABYTPAHHOTO yIiia]] 1 BBEIUTE BBEUTE
3HaYEHUE 3Ha4YEHHE
38 |[[IleprieHAMKYASIPHOCTH TUIOCKOCTEH: MPU3HAK 1 BBE/IUTE BBEJIUTE
NEePIEeHIUKYISIPHOCTH ABYX IIOCKOCTEMH] | 3Ha4YCHHE 3Ha4YCHHE
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Ne Tema ypoka KonunuecTBo yacoB
n/m Bcero| Kontponsnsie | IIpakTnuecks
paboTbI paboThI
39 |[[TIeprieHAMKYASIPHOCTH TUIOCKOCTEH: MIPU3HAK 1 BBEIIUTE BBEJIUTE
NEPIEeHIUKYIIPHOCTHU ABYX IIOCKOCTEH] | 3HaYCHHE 3HauYCHUE
40 |[[[TeprieHIUKYISIPHOCTD IJIOCKOCTEH: IPU3HAK 1 BBEUTE BBEIUTE
NEPIEHIUKYISIPHOCTHU ABYX INIOCKOCTEH] | 3HAYCHHUE 3Ha4YCHHE
41 |[[Teopema o Tpéx neprneHauKyspax]| 1 BBCJIUTE BBCJIUTE
3HaYCHHE 3HauYCHUE
42 |[[Teopema o Tpéx mepneHANKYIISIpax ] 1 BBEJ/INTE BBEJIUTE
3HaYEHUE 3HauEHUe
43 |[[Teopema o TpEx mepreHANKYIsApax|] 1 BBCJIUTE BBCJIUTE
3HaYCHHE 3HauYCHUE
44 |KontponbHas pabota o temam [["[leprneHauKynspHOCTD 1 1 BBEJIUTE
NPSAMBIX U IJI0CKOCTEN" 1 "YTJIbl MEXIY NPAMBIMU U 3HAYEHUE
mockocTsiMu'"| |
45 |[[[TonsiTHe MHOTOTPaHHUKA, OCHOBHBIC 3JIEMEHTHI 1 BBEJUTE BBEJIUTE
MHOTOTPaHHHKA, BBITYKJIBIE M HEBBITYKIIbIE MHOTOTPaHHUKH; 3HaYCHHE 3HauUCHUE
pa3BEPTKa MHOTOTpaHHUKA ] |
46 |[[IIpu3ma: n-yrompHas Ipu3Ma; rpaHd U OCHOBAHHSI IPH3MBI; 1 BBEJIUTE BBEJIUTE
npsiMasi U HaKJIOHHASI IPU3MbI; OOKOBAas M MOJIHAS 3HaYCHHE 3HauUCHUE
MOBEPXHOCTh MPU3MBI] |
47 |[[[Tapamnenenurien, MPSIMOYTOIbHBIN NapaICICIHUIEA U €ro 1 BBEJ/IUTE BBEJIUTE
CBOMCTBA] | 3HA4YCHUE 3HAYEHUE
48 |[[IIupamupaa: n-yrojapHas MUpaMua, TpaHd U OCHOBAHHE 1 BBEJIUTE BBEJIUTE
UPaMU/JIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IBL; 3HaYeHUE 3HauUeHUe
MpaBUJIbHASA U yceUEHHAs MUupamuaal|
49 |[[IIpaBUIbHBIE MHOTOTPAHHHUKU: TIOHATHE TMPABUIHLHOTO 1 BBEJIUTE BBEJIUTE
MHOTOTpaHHMKA; MPaBUJIbHAS MPU3Ma U IPABUIIbHAS 3HaYeHUE 3HauYEHUe
MUpaMKJIa; IPaBUIIbHAS TPEYToJibHAS TUpaMHIa U
MPAaBUIBHBIN TeTpasap; KyO]]
50 |[[ITIpencraBieHne O MPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp, 1 BBEJIUTE BBEJIUTE
JOZIeKa’Ap U UKocasap. || 3HA4YEHHE 3Ha4YEHHE
51 |[[CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO 1 BBEJIUTE BBEJIUTE
TOYKH, IPSIMOM, TUIOCKOCTH. DJIEMEHTHI CAMMETPUU B 3HAYEHUE 3HaUEHUE
nUpaMujiax, napajuiesenune1ax, npaBUIbHbIX
MHOTOTpaHHUKAX ||
52 |[[BeruncneHue 31eMeHTOB MHOTOTPaHHUKOB: p&opa, 1 BBEJIUTE BBEJIUTE
JMaroHalv, yIiibl| | 3HA4YEHUE 3HAYEHUE
53 |[[TLmomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM MTOBEPXHOCTH 1 BBEIUTE BBEIUTE
IpSMOM MPU3MBI, IJIOIAa b OCHOBAHUH, TeOpeMa 0 GOKOBOM 3HaYEHUE 3HauUEHUe
MOBEPXHOCTHU MPSMOU TPU3MBI] |
54 |[[ITnomaas OOKOBOM MOBEPXHOCTH U MIOBEPXHOCTH 1 BBEIUTE BBEIUTE
NpaBUIBHON MUpaMUIbl, TEOpEMa O IO OOKOBOM 3HaYEHUE 3HauUEHUe
MOBEPXHOCTU YCEUEHHON MTUPaMU/IBI ] |
55 |KontponbHas padota o teme [["MHuororpanHuku']] 1 1 BBEJIUTE

3HA4YCHUC
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Ne Tema ypoka KonunuecTBo yacoB
n/m Bcero| Kontponsnsie | IIpakTnuecks
paboTbI paboThI
56 |[[ITonsiTue 00 00BEME]] 1 BBCJIMTE BBCJIUTE
3HaYCHHE 3HauYCHUE
57 |[[O6BEM mupamu bl ] 1 BBE/IUTE BBEJIUTE
3HAYCHUE 3HAUCHUE
58 |[[O6BEM mupamuabl]] 1 BBEIUTE BBEUTE
3HaYCHHE 3HauYCHUE
59 |[[O6BEM upammu bl ] ] 1 BBEJ/INTE BBEJIUTE
3HAYCHUE 3HAUCHUE
60 |[[O6BEM mupamuabl]] 1 BBE/IUTE BBEJIUTE
3HaYCHHE 3HauYCHUE
61 |[[O6BEM mpusmeI] | 1 BBEIUTE BBEUTE
3HAYCHHE 3HauUCHUE
62 |[[O6BEM npusmsl] | 1 BBE/IUTE BBCJIUTE
3HAYCHUE 3HAUCHUE
63 |[[O6BEM mpusMmEI] | 1 BBEIUTE BBEUTE
3HaYCHHE 3HauUCHUE
64 |KontponbHas pabota no teme [["O0bEMBI 1 1 BBEJIUTE
MHOTOTPaHHUKOB"|] 3HAYEHHUE
65 |I[loBTOpeHme, 0000IIEHNE CUCTEMATH3AIUS 3HAHUH. 1 BBEIIUTE BBEIIUTE
[[[TocTpoeHue ceueHnii B MHOTOI'paHHUKE || 3HA4YCHUE 3HAYEHUE
66 |IloBTOpeHue, 0000IIEHNE CCTeMAaTH3aIis 3HAHUH. 1 BBEIIUTE BBEIUTE
[[BbraucieHne pacCTOSTHUM: MEXKTy TBYMS TOYKAMH, OT TOYKH 3HAYCHUE 3HAUCHUE
JIO TIPSIMOM, OT TOYKH IO MJIOCKOCTH, MEKIY
CKPEUTUBAIOIIMMHUCS TIPSIMBIMH] |
67 |HToroBast KOHTpOJBHAS paboTa 1 1 BBEUTE
3HauUEHUE
68 |I[loBTOpeHme, 0000MIEHNE CHUCTEMATH3AIUS 3HAHUH. 1 BBEIIUTE BBEIIUTE
[[BbruncieHne yrioB: MEeXKAY CKPEIIMBAIOIIUMUCS TPSIMBIMH, 3HaYCHHE 3HauYCHUE
MEXTy MPSIMO | IJIOCKOCTBIO, JIBYTPAHHBIX yIJIOB, YIJIOB
MEXAY MIOCKOCTAMU] |
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME ‘ 0
11 KJIIACC
No Tema ypoka KonuuecTBo uacos
n/m Bcero| Kontponwsubie | [Ipaktuueckue
paboThI paboThI
1 |[[Cdepa u map: ieHTp, paauyc, TuaMeTp; TUIOMAIh 1 BBE/IUTE BBEJIUTE
MOBEpXHOCTHU chepbl]] 3HaYeHUE 3HauUCHUE
2 |[[B3aumHOe pacnonoxenue chepsl U MIOCKOCTH; 1 BBEJIUTE BBEJIUTE
KacarteJibHasl TNIOCKOCTh K cepe; mmomanb chepoi]] 3HAYCHHE 3HAYCHHE
3 |[[U306paxenue chepsl, mapa Ha miockoctr. CedeHus 1 BBE/INTE BBEJIUTE
mrapal] 3HAYCHUE 3HA4YCHUE
4 |[[UunuHapudeckas MOBEPXHOCTb, 00Opa3yrolne 1 BBEJINTE BBEJIUTE
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Ne Tema ypoka KonunuecTBo uacos
n/m Beero| Kontponbnsie | IIpaktnueckue
paboTbI paboThI
HUAJTUHAPUYECKON MOBEPXHOCTH, OCh IIMJIMHIPUUYECKOMN 3HAYEHUE 3HauEHUe
MMOBEPXHOCTH] |
5 |[[Munmunmp: ocHOBaHMS U OOKOBAs IOBEPXHOCTb, 1 BBEJIUTE BBEJIUTE
o0pa3yroIias U 0Ch; IIIOMAas OOKOBOW U MOJIHOM 3HAYEHUE 3HAYEHUE
MIOBEPXHOCTH |
6 |[[300pakenre nuIuMHApPA HA TIIOCKOCTH. Pa3BépTka 1 BBEUTE BBEIUTE
uMHapa. CeueHus NUIMHAPA (TIOCKOCTHIO, 3Ha4YCHHUE 3Ha4YCHHE
napauieIbHON WIN MEePIEHANKYISIPHON OCH IWIUHIpa)] |
7 |[[KoHum4eckas MOBEpXHOCTh, 00pa3yOINe KOHMIECKOM 1 BBEUTE BBEIUTE
MOBEPXHOCTHU, OCh M BEPILIMHA KOHUYECKOW MOBEPXHOCTH] | 3HAYCHUE 3HA4YECHHE
8 |[[Konyc: ocHOBaHME U BepIIUHA, 00pa3yIOIasi U OCh; 1 BBE/IUTE BBEJIUTE
TJI0IA b OOKOBOM M IMOJTHOW IMOBEPXHOCTH] | 3HA4YCHUE 3HAYEHUE
9 |[[YceuénHblii KOHYC: 00pa3yIONIUE U BBICOTA; OCHOBaHUA 1| 1 BBE/IUTE BBEJIUTE
0OO0KOBas MOBEPXHOCTH || 3HaYCHHE 3HauUCHUE
10 |[[H300paxkeHne KoHyca Ha MIIOCKOCTU. Pa3BépTka KoHyca. 1 BBEJIUTE BBEIUTE
Ceuenus koHyca (IIJIOCKOCThIO, NApAJUIEIbHOW OCHOBAHUIO, 3HaYeHUE 3HauYeHUe
U TUIOCKOCTBIO, POXOAIIEH uepe3 Bepluny)]]
11 |[[KomOuHamus Tes BpalieHuss 1 MHOTOIPAaHHUKOB] | 1 BBCJ/INTE BBCJIUTE
3HaYeHUE 3HA4YCHHE
12 |[[MHoOrorpaHHUK, OMIMCAHHBIN OKOJIO Cephl; cdepa, 1 BBE/IUTE BBEJIUTE
BIIMCAHHAsl B MHOTOTPAHHUK UJTU B TEJIO BpalleHHUs || 3HaYCHHE 3HauUCHUE
13 |[[ITonsaTue 06 oOBEMe. OcHOBHBIE CBOMCTBa 00BbEMOB Ten]]| 1 BBE/IUTE BBEJIUTE
3HaYeHUE 3HAYCHHE
14 |[[O6BéM nunuHIpa, KOHyca]] 1 BBEIUTE BBEUTE
3Ha4YEHHE 3Ha4YEHHE
15 |[[O6BéM mapa u momaab chepsi]] 1 BBE/IUTE BBEJIUTE
3HaYeHUE 3HAYCHHE
16 |[[ITomoOHBIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY 1 BBE/IUTE BBEJIUTE
TJIOMIAJIIMU TTIOBEPXHOCTEN, 00bEMaMH MOTIOOHBIX Te| | 3HAYCHHUE 3HAUYCHHE
17 |KourtponbHas pabora no temam [["Tena Bpamenus" u 1 1 BBEJIUTE
"O6bembl Ten"]] 3HAaYEHUe
18 |[[BekTop Ha IJIOCKOCTH U B MIPOCTPAHCTBE] | 1 BBEIUTE BBEUTE
3HaYeHUE 3HAYCHHE
19 |[[CnoxeHue 1 BRIYUTAHNE BEKTOPOB]] 1 BBEIUTE BBEUTE
3HaYEHUE 3Ha4YEHHE
20 |[[YMHOXeHHuE BEKTOpa Ha YUCIO]] 1 BBE/IUTE BBEJIUTE
3HaYeHHE 3HAYCHHE
21 |[[Pa3noxxeHune BeKTOpa MO TPEM HEKOMILIAHAPHBIM 1 BBEJINTE BBEJINTE
BekTopaM. [IpaBuino nmapamnenenunenal| 3HaYEHUE 3Ha4YEHHE
22 |[[Pemenue 3a1a4, CBI3aHHBIX C IPUMEHEHHUEM MTPABHII 1 BBE/IUTE BBEJIUTE
JIEHCTBUI C BEKTOpaMH | | 3HA4YEHUE 3HAYEHHUE
23 |[[IIpssmoyTrosibHAS CUCTEMa KOOPIWHAT B IPOCTPAHCTBE. 1 BBE/IUTE BBEJIUTE
Koopaunars! Bektopa. IIpocreiimme 3anaun B 3Ha4YeHUE 3HAYEHUE

KOOpJAMHATAX] |
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Ne Tema ypoka KonunuecTBo uacos
n/m Bcero| Kontponsnble | IIpakTnueckue
paboTbI paboThI
24 |[[Yrox mexny BekTopamu. CKaJIIpHOE POU3BEICHHE 1 BBEJIUTE BBCJIUTE
BEKTOPOB] | 3HA4YCHUE 3HAYEHUE
25 |[[Bpraucienue yrioB MEXAy IPSIMBIMH U TUIOCKOCTSMH ] | 1 BBEUTE BBEIUTE
3HaYCHUE 3HAUCHUE
26 |[[KoopamHATHO-BEKTOPHBIM METOJ IIPH PEIICHUN 1 BBEIUTE BBCIIUTE
reOMEeTPUUYECKUX 3aj1a4] | 3HaYCHHE 3HauYCHUE
27 |KoHtposbHas pabota o teme [["BekTopbl u koopauHatel B 1 1 BBEJIUTE
npoctpancTee]] 3HauUEHUe
28 |IloBTOpeHue, 00OOIICHHE U CUCTEMATH3AIIHSI 3HAHHM. 1 BBEIIUTE BBEIIUTE
[[OcHoBHBIE QUTYpBI, (PaKThI, TEOPEMBI Kypca 3HaYCHHE 3HauYCHUE
MJIaHUMETPHH ||
29 |IloBTOpeHme, 0000IICHUE U CUCTEMATU3AIIM 3HAHUM. 1 BBEIIUTE BBEIUTE
[[OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca 3HAYCHUE 3HA4YCHHE
MJIAaHUMETPUH | |
30 |[ToBTOpEeHUE, 00OOIIEHNE U CHCTEMATH3aIUs 3HAHUH. 1 BBEIIUTE BBEIUTE
[[3amaun mIaHUMETPUHN U METOJBI UX PEIICHHUS | | 3HAYEHUE 3HAYEHUE
31 |IloBTrOopenwme, 000OIICHNE U CUCTEMATH3AIUS 3HAHUH. 1 BBEIIUTE BBEIIUTE
[[3amaun MIaHUMETPUHU U METOJBI UX PEIICHHUS | | 3HA4YCHUE 3HAYEHUE
32 |IloBTOpeHUE, 0000IIEHNE U CUCTEMAaTH3aIUs 3HAHHH. 1 BBEIIUTE BBEIUTE
[[OcHoBHBIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca 3HAYCHUE 3HA4YCHHE
cTepeoMeTpun | |
33 |Hrorosas koHTpoibHas paboTa 1 1 BBEJIUTE
3HAUCHUE
34 |[[TToBTOpeHUe, 0600IICHNE U CHCTEMAaTU3allNsI 3HAHUH || 1 BBEJ/IUTE BBEJIUTE
3HaYCHHE 3HauUEHUE
0

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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