MUWHWCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
MunuctepcTBo 00pa3oBanus u cnopra Pecnyosiauku Kapenus
Aavunuctpanus [IpsKMHCKOro0 HAITMOHAJIBLHOI0 MYHHMIMIIAJBHOTO paiioHa

MBOY "llpskuHcKkasi cpeHss mKoJa'

COI'JTACOBAHO YTBEPXIEHO

[Tenarornyeckum cOBETOM HupekTop

[Ipotokomn Nel Cannukosa O.H.
oT «28» arycra 2023r. Mpukas Ne 473 ot 31.08.2023 .

LOKYMEHT MOAMUCAH
BNEKTPOHHOWM NOAMUCHIO

CepTudukat:
00986D82912F0450BB06F43D94D91266C8
Bnapeneuy: CaHHukoBa Onbra HukonaesHa
[Leiictutenen: ¢ 07.06.2023 go 30.08.2024

PABOYAS ITIPOTPAMMA
(ID 4067383)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb)

s obyuaromuxcs 10-11 kmaccoB

nrt. [psiska 2023



INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLINXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YUYAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoOMEeTpUHM Ha YpOBHE CpelHero oOiiero ooOpazoBaHUs
00yCIJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U IPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUSA OOy4aromuxcs, (GOpMHPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX IUCIMILIUH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYIIHOCTH U TMPOUCXOKICHUU
FEOMETPUUECKUX a0CTPAKLIUK, COOTHOIIEHUU PEAIbHOTO U HJCAIIbHOTO, XapaKTepe OTPa’KeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYYHOM TIO3HAHMM M B TIPAKTHKE
croco6cTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS Y4YAlIUXCS, a TakkKe KadecTB
MBIILUIEHUSI, HEOOXOIUMBIX JJIS a/1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX IPEJIMETOB HA YpPOBHE CpPEIHEro OOILIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GOpMHUpPYEMOe MPU H3YYCHHH OOYUYAIOMIUMHCS TOHSITHIHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKHUX YTBEPXKJIEHUH B XOJ€ pELICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PEIIEHUH 3ajJjad eCTECTBEHHO-HAyYHOIro LHMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTUpPOBaThCs B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTsIX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COIMAIBHOTO OBITHS, (hopMa OTpaxKeHUs OKPYKAIOIIET0 MUPA, YCIOBUE YCIEITHOTO
TIO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEAUHSET pa3Hble BUJIbI yUeOHON U TPYJOBOU EATEIHHOCTH,
SBISICTCA OAHMM M3 TPOPECCHOHATBHO BaXHBIX KadyeCcTB, IOITOMY akKTyalbHa 3ajayda
(dopmHpoBaHUs Y 00yUaOLIUXCS TPOCTPAHCTBEHHOT'O MBIIIJICHUS KaK Pa3HOBHIHOCTH 00pa3HOTro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTHM HalpaBJICHUSM.

Llens ocBOeHMsI MporpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00yUeHUs
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHUE OOYJArOMIMXCS 4Yepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CHUCTEMAaTHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
neicTBui, cienn(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIITHOTO MPOJI0JKEHUST 00pa3oBaHUs 1O
CHELHATBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIH30BAaHUEM T'€OMETPUU.

[Tporpamma 1o reomeTpur Ha 6a30BOM ypOBHE ITpeIHa3HAuEHa I 00y4JaroImuXxcst cpeiHei
IIKOJIbI, HE WCIBITHIBABIINX 3HAUUTENbHBIX 3aTPyJHEHUII HAa ypOBHE OCHOBHOI'O OOIIETOo



obpazoBanus. Takum oOpazom, oOydarommecsi Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHUs, CBSI3aHHbIE CO CIeUn(UKOI TeOMETPUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETpHIO Ooliee
rIyOOKO, €clii B JalbHEWIeM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUYECKHX 3HAHUSX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTikeHue e OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuopuTteTHBIMU 3aauaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISFOTCSA:

e (QopmupoBaHUE TMPEICTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOM KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BXHEHIIIMX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIONINX OMKUCHIBATh U U3Yy4aTh Pa3HbIC
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (QopmupoBaHME YMEHMs PACIIO3HABATh HA 4YEPTEkKaxX, MOJCNIAX U B PEAIbHOM MUDE
MHOTOTPaHHHUKU U TeJla BpalleHMUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (QopmupoBaHUE YMEHUS ONEPHUPOBATH OCHOBHBIMU MOHSITUSMH O MHOTOIPAaHHUKAX W
TeJax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (OPMUPOBAHHE YMEHHUS
IPOBOJAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyXkJE€HHS B  XOJ€  pELICHUS
CTEPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYAIbHBIX W  TBOPYECKMX CcHocoOHOcTell  oOywaromumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHHUM, KPUTUIHOCTH MBIIIITICHUS;

e (opMmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B
PEATBbHBIX JKU3HCHHBIX CHUTYalMSX W TMPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QOopMynIHpoBaTh HX Ha S3bIKE
FEOMETPUM U  CO3JaBaTh TI'E€OMETPUYECKHE MOJENH, IPHUMEHATH OCBOCHHBIN
TEOMETPUUECKUN ammapar JJig pelIeHUusT MPaKTHKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh MTOJIyYE€HHbIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIFOUEHUE B KYpC CTEPEOMETPUHU B
HayaJle €ro U3y4eHHs 3aad, pelaeMbIX Ha YPOBHE UHTYUTUBHOTO MO3HAHUS, U ONpPEACIIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHUMYJIHPYET TMPOTEKaHHE WHTYUTUBHBIX IPOIIECCOB,
MOTHUBHPYET K JalbHEHIIEMY H3YUEHUIO NPEAMETA.

[Ipeamourenue OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesITeNIbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEACTABICHUH y YJalllUXCsl B KypCce CTePEOMETPUH
MPOBOAMTCA 3a CUET pELIeHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB M 3ajay Ha
OIepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obpaza MPOBOAUTCA C OMOPOM Ha
HarJsIIHOCTh, @ ONEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBIICUEHUS OT HATJIATHOCTH, MBICIIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COACPKaHUS.

OcHOBHBIE coaepkaTeiabHble JuHMM Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHKE JTOTMUECKMX YMEHUN paclpeAesieTcsl HE TOIbKO



[0 COJAEPKATeNbHBIM JIMHHUSM, HO W TIO0 TroxaM OOydeHHs Ha YpOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOBl  OBJQJICHUE TI'ECOMETPUYCCKHMMHU TOHATUSMH ¥ HaBBIKAMH  OCYIIECTBISUIOCH
MOCIIEIOBATEIHbHO M MOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreOMETPUIECKHX MPEACTABICHUI 00yJaroIIMXcs,
pacmupsisi 1 yriayousisi e€, o0pas3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepento B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluMBamoIuecs npsAMble. [lapayienbHOCTs NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPIMBIX; MNapaJUICIBHOCTH
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  mapajuleNbHblE  IUIOCKOCTH;  CBOWMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBl HAa MIIOCKOCTU: TETPAdIp,
KyO, mapauieNienuIie ], MoCTPOSHNE CEYCHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapajuleIbHbIE M NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U INIOCKOCTH, TEOPEMA O NMPSAMOM NEPIEHAUKYIISIPHON TIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIOJl MEKY IIPSIMOM U IJIOCKOCTBIO; IBYIPAHHBINA YIOJI, JIMHEHHBIN yroJl
JIBYrpaHHOro yriya. [IeprneHauKynsp ¥ HaKIOHHBIE: PAcCTOSHME OT TOYKH [0 IUIOCKOCTH,
paccTosiHue OT MPSAMOMN JI0 MIIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: NpHU3HAK IMEPHEHIAUKYJIIPHOCTH JBYX IulockocTed. Teopema o  Tpéx
NEPIEHAUKYIISPAX.

MHoOrorpaHHuKHu

IlonsAiTME MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTBI MHOTOIDAHHHMKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHMKA. [Ipu3ma: N-yroiapHas npusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHpaMuAa. OJIEMEHTHl MNpU3Mbl W nupamuzabsl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMK/Jia; paBUiIbHAs TPEYTrobHas MMpaMKia U IPpaBUIbHBIN TeTpasap; KyO. [Ipeacrapnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKAdIp U ukoca’ap. CeueHus Npu3Mbl U TUPAMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuax, MapajuieJenuIe ax, IpaBUJIbHbIX MHOIOTPAaHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJIOIIA1b OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTH MpsiMOI mpu3Mbl. [lnomane G0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIbHON
MUPaMHU/JIBI, TEOPEMA O TUIOMIAU yceu€HHOM nupamuabl. [Torstre 06 06béme. OOBEM nupamMuibl,
IIPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckass MOBEPXHOCTh, OOpa3yloule UWIMHAPUYECKOH TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MauHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCb W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHMe M BepIlIMHA, OOpasyiolas U OCh; IJIOLIA/Ab
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yrolue W BHICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOH[alb MOBEpXHOCTU cdepbl. B3ammHoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIoIab chepbl.

N3o00pakeHue e BpalieHus: Ha IIocKocTh. Pa3BépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOTO NapaJijiesienumneaa u cieacTBus u3 He€. O0béM nunuuapa, konyca. O0bEM mapa
Y TUTOIIATb CEPHI.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOAASIMH TOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO M TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockocTu U B ipocTpancTBe. ClI0XKeHUE U BEIYUTAaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUJIaHapHbIM BekTopam. IlpaBmiio
napajuienenunena. Pemenne 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHU.
[TpsimoyronbHas cucreMa KOoOpAMHAT B mpocTtpaHcTBe. Koopaunatel Bekropa. IIpocteiimme
3a7a4yl B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy MNPSMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroUmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOIIECTBa, MPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIBHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTHIO POCCUMCKON IPa’kJaHCKOM NAEHTUYHOCTH, YBAXKEHUS K IPOILJIOMY U
HACTOALIEMY POCCUHCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIIEHUEM K JIOCTH)KEHUSM POCCUNCKUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHHUU B
JPYTruX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOr0; OCO3HAHUEM JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPHUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOIO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPA3IUYHBIM
chepam npodheccuoHANBbHON JesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B pEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKO HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHEM
rJ100aNbHOTO  XapakTepa JKOJOIMUYECKHMX  IpoOJieM; OpUEHTaluel Ha  NpPUMEHEHUe
MaTeMaTHUECKUX 3HAHWUN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON NMPAKTHKH, TOHUMAHUEM MaTeMaTHYeCKOW HAayKH Kak chepbl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MAaTEMaTH4ECKON KyJIbTYpPOU KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIENOBATENIBCKYIO JESITEIBHOCTh HHIUBUIYAIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBUIBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMHU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTEIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIBIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHUSIX W YTBEPXKACHHUAX; MpenjaraTb KPUTEPUU [UIsl BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HMCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTFOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIHFHO JJOKA3aTeIhCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsSMBbIE
U OT TMPOTHBHOTO), BBICTPAMBATH ApPTyMEHTAIIMIO, TPHBOIUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIHI;

e BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® WCIOJB30BAaTh  BOMPOCHl  KAaK  HWCCIEAOBATEIBCKUHA  WHCTPYMEHT  TO3HAHUS;
dbopMynHUpOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHE;

® [POBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HSKCHEPUMEHT, HCCIEOBaHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

® CaMOCTOATENILHO  (OpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaM
POBEAEHHOTO HAOJIOCHHS, UCCIIEIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3ybTaTOB, BBIBOJIOB M 0000IICHHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
O €TI0 Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JIUIsl OTBETa HA BOMPOC U
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYypUpOBaTh HH(OpMaLMIO, TMPEACTaBIATh €€ B  pasNu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMAIMU 1O CaMOCTOSITENIBHO C(hOPMYJIUPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvnvle KOMMYyHUKaAmMueHwle Oeticmsus, 00ecneuusarom c@opmupoeanHoCcms
COYUATLHBIX HABLIKOB 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHHUMATh U (pOPMYIHPOBATH CY)XICHUS B COOTBETCTBUU C YCIOBUSIMH U LEIIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHUS B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1¢ 00CYKJICHHUS 33]aBaTh BOIIPOCHI I10 CYIIECTBY 00CYXIaeMON TEMBbI, TPOOIEMBI,
pemaeMoﬁ 3a7la4i, BbICKA3bIBATh NACHU, HALICJIICHHBIC HA MOUCK PCUHICHUA,; COITOCTABJIATH
CBOM CYXXJICHHUA C CYKACHUAMU APYTUX YHaCTHUKOB AHaAJIora, 06Hap}I)KI/IBaTI> pasinduc
U CXOJICTBO MO3UIMI; B KOPPEKTHOH ¢(opme (opMynupoBaTh pa3HOINIACHsl, CBOU
BO3PaXKEHHUS;

NpPECTaBIIATh Pe3yJbTaThl PELICHUs 3a]auu, KCIIEPUMEHTA, UCCIIEAOBAaHUs, ITPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMAaHHON U HHIAUBHIyalbHOIN paboThl Ipu
pelieHny y4yeOHbIX 3a/lay; PUHUMATh 11€JIb COBMECTHOM NEeSTENIbHOCTH, IIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloOThl, pacmpenensarTh BHIbI paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJIEH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U MHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JEHCTBHUS
C JPYTMMH 4I€HAMU KOMaH/]Ibl; OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMN MPOTYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM YyYaCTHUKAMU B3aUMOAECHCTBHUSL.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MHOpMAIIUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU TI03HABATENHFHOW pEQICKCUU KaK OCO3HAHUS COBEPIIACMBIX
JNEHCTBUM ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX PE3yJbTAaTOB; BJAJAETh CIIOCOOaAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPeuieHUs MaTeMaTHYecKOi
3a/1a4i;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OILINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE paclo0KeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYIPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPaBUIIbHBII MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS I KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHUKH; TMPSMBIE U
HAKJIOHHBIE IPU3MBI, TapalIeeIUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CrpouTh ceueHUs: MHOTOIPAaHHUKOB METO/OM CJIE€JIOB, BBIMOJIHATH (BBIHOCHBIE) IIJIOCKHE
YEepPTEKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaXOX/I€HNE T€OMETPUYECKUX BETMUYMH 110 00pa3liaM Wi aJrOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a]a4 Ha BBIUMCIICHHE PACCTOSHUN MEXIy JBYMS TOUKaMH, OT TOYKU A0 NPSIMOM, OT TOYKU JO
IUIOCKOCTH, MEXAY CKPEINBAIOIUMUCS IPSIMBIMHU.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 1O 00pa3IiaM Wiu allfOpUTMaM,
MPUMEHSISI U3BECTHBIE aHATMTUYECKHE METObl MPHU PEIIEHUU CTaHAAPTHBIX MaTeMaTHYEeCKHX
3aJa4 Ha BBIYMCIIEHHUE YIJIOB MEXIY CKPEUIMBAIOLUIUMUCS NPSIMBIMH, MEXIy NpIMON U
IUIOCKOCTBIO, MEKY IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
MpUMEHEHHEM (OPMYJI; BBIYUCIATH COOTHOIICHHS MEX Ty IJIOLIAAsIMU TOBEPXHOCTEN, 00bEMaMu
MOI00HBIX MHOTOTPAaHHHUKOB.

OnepupoBaTb NOHATUSAMU: CHUMMETPUS B IIPOCTPAHCTBE; ILIEHTP, OCb U IIOCKOCTh
CUMMETPHUH; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (QUTYpPaAX, MPEJACTABICHHYIO HAa YePTekKaX U PUCYHKAX.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHEIE CPEJICTBA M AJICKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a]ad.

[lpuBoUTH TpUMEpPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONy4YeHHBIC 3HAHHWS HA MPAKTUKE: aHATU3UPOBATH PEAbHBIC CUTYAIlUU U
NPUMEHSTh M3YYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS MaTeMaTUYeCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh pPEATbHBIC CHTYallUd Ha S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TIOHSATHH U TEOPEM,
anmapara aJreOpsl; peniaTh NPaKTUICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXKICHHEM ICOMETPHUCCKHUX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: LIMIIMHAPUYECKAs IOBEPXHOCTh, 00pa3yolne HIUINHAPUIECKON
IOBEPXHOCTH; LMIMHJP; KOHUYECKas IOBEPXHOCTh, 00pa3yrolMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdepa U map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIOMIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIlIEHUS.

BbluncnsaTh COOTHOLIEHUS MEKY IJIOLIAIIMU TOBEPXHOCTEN U 00BbEMaMU MTOAOOHBIX TEI.

N300paxkaTh u3ydaemble (GUIypbl OT PYKM M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInoHATE (BBIHOCHBIE) IJIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BU]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BpaIlCHHUSL.

N3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOTHATE 1eHCTBUS CIIOKEHHSI BEKTOPOB, BHIUUTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHSATH MpaBUIIO apayieNenuIe a.

OnepupoBaTh MOHATUAMHU: JEKapTOBBI KOOPAUHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojd MeEXJy BEKTOpaMH, CKaJIpHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOpOB M IIPOM3BEIEHUE BEKTOpA HA YMCIIO, YTOJI MEXY BEKTOpPaMH,
CKaJIIpHOE MPOU3BEICHUE, PACKIIAIbIBATh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPAHMHAT.

[IpumensTh reoMerpuueckue (aKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIarOB PEHICHUS, €CIU YCIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOU
dbopme.

Pemrate mpocreiiie reoMeTprHUeCKUe 3a]a4i Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOA.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOIICHUNW W HAXOXICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
PELICHUH CTaHJAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKIX 3aJad.

[lpuBoUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrio3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CHTYAIlMH U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C UCIOJIb30BAHUEM T'€OMETPUYCCKHUX TOHSATHH M TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'COMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHz[I/HSmepHOCTL MPSIMBIX U 12
IJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena Bpamenus 12
OOBEMBI TEN 5)
BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
cUucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIC TTOHATHS CTEPCOMECTPHUU:
TOYKa, IIpAMasd, MIOCKOCTb,

npoctpancTBo. [IpaBuna uso0pakeHus Ha

PUCYHKaX: U300pakeHHS TNIOCKOCTEH,
NapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CeperHbl OTpe3Ka

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,

MNepeCCKaromuecsd 1nmpsamMad U IJI10CKOCTb

IlonsTus: MepeceKarommecs 1mI10CKOCTH,

nepecekarommecs npsamas 1 rmiI0CKOCTb

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha

PUCYHKaAX, Ha MPOCKIMOHHBIX YCPTEIKAX

HauanbHble cBeeHus o Ky0e u
MAPAMUIE, UX Pa3BEPTKU U MOJECIIHN.
CeueHust MHOTOIPaHHUKOB

HavansHbie cBeieHus 0 Kyoe u
nupamMue, X pa3BEPTKU U MOJEIH.
CeueHust MHOTOTPAHHUKOB
ITousTe 06 aKCHOMAaTHYECKOM

MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HAX

10

11

12

13

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUH U CIICICTBUSA U3 HUX

B3anMHOe pacmoniokeHue npsmMbIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEIIHUBAOIUECS
IIpsIMBIE

[TapannenbHOCTh NPSMBIX M IIIOCKOCTEH
B IIPOCTPAHCTBE: MapallejbHble NPsMbIe
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
HPSMBIX

[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTse: [lapamiensHocTh
IPSIMOM U TNIOCKOCTH

14
15

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

16

Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

17

18

[TapannenbHOCTb MIIOCKOCTEN:
napaelbHble IOCKOCTH

CBoiicTBa napajiCJIbHbIX IUIOCKOCTEM




[Ipocreiine npocTpaHCTBEHHBIE

19 (buUTryphl Ha INIOCKOCTHU: TETPAIP, KYO,
napauleJenunes

20 [TocTpoenune ceuenmii

21 [TocTpoenue ceueHuit
KonTtponsnas padora no teme "[Ipsimbie

22 U TJIOCKOCTH B MPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEHR"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 IUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMBbIC
B IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [IpssmMble napaienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHauKyJIIpHOCTH MPSIMOR
U TUIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON
1 TUIOCKOCTH

28 Teopema o psiIMOM NEPIIEHANKYISIPHOU
IJIOCKOCTH

29 Teopema o ipsIMOM ITEPIIEHANKYISIPHOU
MJIOCKOCTH

30 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHIUKYNISAp U HAKIOHHBIE:

31 paccTosiHUE OT TOYKHU J0 IUIOCKOCTH,

pacCTodIHHUC OT HpﬂMOﬁ J0 IINIOCKOCTH




[IepnieHauKymIsp U HAKJIOHHBIE!

32 paccTosiHuE OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT IPSMOM 10 TNIOCKOCTH
[lepneHIuKynsip ¥ HAKIIOHHBIE:

33 paccTosiHUEe OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE:

34 paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TUHEHHBIN Yroil
JBYTPaHHOIO yrjia

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOIO yria
[TepnieHAUKYJIAPHOCTD MIIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX nmepneHaUKYIApax

42 TeopeMa 0 TpEX nmepneHAUKYIApax

43 Teopema o TpEX MepHEHAUKYIAPAX




44

KonTtponbHas pabora o Temam
"[leprieHAUKYIAPHOCTD MPSIMBIX U
mIockocTe" U "YIibl MEXIy MPSIMbIMU
U 1iockocTsmu"”

45

[TonaTue MHOTOrpaHHUKA, OCHOBHBIE
AJIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIC U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMast U
HAKJIOHHAS TPU3MBbI; OOKOBast M TTOJIHAS
MIOBEPXHOCTb MIPU3MBbI

47

48

49

50

51

[Tapamienenunen, IpsIMOYTrOJIbHBIN
napajJiesIeuIe]] 1 ero CBOMCTBa

IIupamupa: N-yroiapHas NUpaMUa, TPaHU
¥ OCHOBaHUE NMUPaMUJIbl; OOKOBas U
IIOJIHAS [IOBEPXHOCTH IIMPAMHU/IBI;
IIpaBUJIbHAS U YCEUYEHHASI TUPAMUIA

IIpaBuUIBHBIE MHOTOTPAHHUKU: TIOHATHE
[IPaBUIBHOTO MHOTOI'PAHHHUKA,;
MpaBWIbHAas PU3Ma U NPABUIIbHAs
nMpamMua; IpaBuiIbHas TPEYTrOJIbHas
NUpaMuJia ¥ MpaBUIbHBIN TETpadap; KyO
IIpencrasieHue o NpaBUIBHBIX
MHOT'OI'PAHHHUKAX: OKTa’Ap, AOAEKAdIp U
UKOCadP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS

OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ,
INIOCKOCTH. DJIEMEHTBI CUMMCTpPUU B




nupamuax, napauiejaenumneaax,
MPaBUJILHBIX MHOTOTPaHHUKAX

Briuucienue piieMeHTOB

52 MHOTOTPaHHHUKOB: p&0pa, TUaroHa, 1
YTJIbI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
53 HIOJTHOM IMOBEPXHOCTH MPSIMOI IPU3MBI, 1
IUIOINAAb OCHOBAHHIA, TeOpeMa 0 OOKOBOH
MOBEPXHOCTH TPSMON TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTU U
54 MOBEPXHOCTH MPaBUIbHONW MUPAMU/IBI, 1
TeopeMa o IUIoIAA1 OOKOBOM
MOBEPXHOCTH YCEUEHHON MUPaMHU/IBI
55 KonrponbHas pabora no reme 1
"MHororpaHHuku"
56 [onsarue 06 0O6BEME 1
57 O0BEM TUpaMUIbI 1
58 O0BEM mupamMuIbI 1
59 O0BEM UpaMuIbI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 O06BEM npu3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTtponbHas padora o Teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IIEHNEe
65 cucreMarusanus 3HaHuil. [loctpoenue 1

CE€YEHUI B MHOTOI'PAHHUKE




66

67

[ToBTopenue, 06001IEeHNE
cucTeMaru3anus 3HaHui. Berancnenue
PaCCTOSHHUINA: MEXIY JBYMSI TOYKaMH, OT
TOYKH JIO IPSMOIA, OT TOUKH J10
IUIOCKOCTH, MEXK/Y CKPEIIHBAIOIIUMHUCS
MMPpAMBbIMHA

Htorosast kKoHTpoJIbHAs paboTa

68

[ToBTopenue, 06001IEHNE
cucTeMaru3alys 3HaHu. Berancienne
YIJIOB: MEXIY CKPEIIMBAIOIIUMUCS
MPSIMBIMHU, MEXTY TIPSIMOU U
IIJIOCKOCTBIO, ABYTPAaHHBIX YIJIOB, YIJIOB
MEXAY MIIOCKOCTSMU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bce
ro

KounTtpousn
HbIE
padoThI

IIpakTuHyec
KHe
padoThI

Jara
U3y4eH
us

DJIeKTPOHHbIE
uudposbie
oOpa3oBarteJib
HbI€ pecypchbl

Cdepa u map:
LEHTp, paanyc,
TaMeTp;
TUTIOIIAb
MTOBEPXHOCTHU
chepsl

B3anmuoe
pacroyiokeHue
cdepsl u
TUIOCKOCTH;
KacareybHast
IUIOCKOCTH K
chepe;
TUIOIIA/Tb
cdepbl
N300pakenue
cdepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

[unueapuaeck
ast
MIOBEPXHOCTH,
oOpa3yromue
WINHAPUYECK
oi
MTOBEPXHOCTH,
0Ch
IHHAPHYECK
oi
MOBEPXHOCTHU

s ap:
OCHOBaHHMS U
OoKxoBas
MMOBEPXHOCTb,
oOpa3yromias u
OChb; IIOIIAIb
OOKOBOH U




OJIHOU
MOBEPXHOCTU

N3o6paxkenue
WIMHApA Ha
TUIOCKOCTH.
PazBéptka
WIAHAPA.
CeueHnns
WIAHAPA
(TUTOCKOCTBIO,
IapajuIeIbHON
WITH
MIePIICHTUK YIS
pHOH ocH
IUAJTUHIPA)

Konnueckas
MMOBEPXHOCTb,
oOpa3yrommue
KOHHUYECKOM
MMOBEPXHOCTH,
OCh Y BEPIIMHA
KOHUYECKOU
MMOBEPXHOCTHU

Konyc:
OCHOBaHHE U
BEpIIHHA,
oOpa3yromas u
OCb; TIJIOIIA/Ib
OOKOBOM U
MOJTHOMN
MMOBEPXHOCTH

Yceu€HHbIM
KOHYC:
oOpasyromue u
BBICOTA;
OCHOBAaHUA U
OoxoBas
MOBEPXHOCTh

10

N3obpaxenue
KOHYyCa Ha
MJIOCKOCTH.
Pa3BépTka
KOHYCa.




11

Ceuenus
KOHYca
(TUTOCKOCTHIO,
napasuiebHON
OCHOBAHUIO, U
IIJIOCKOCTBIO,
MPOXOIAILIEH
yepe3
BEpUINHY)
KomOunanus
TEJ BpaICHHUS
"
MHOTOTPaHHHK
OB

12

MHororpaHHuK
, OITMCAHHBIN
oKoJ10 cepsr;
chepa,
BIHICAaHHAs B
MHOT'OTPaHHUK
WJIU B TEJO
BpalIeHUs

13

Ilousitue 06
00BEME.
OCHOBHEBIE
CBOMCTBA
00BEMOB Tel

14

O0BEM
[UIMH/IPA,
KOHYycCa

15

16

O6béM m1apa u
IJIOIIAdb
chepsr
[Moxo6HbIC
Tella B
MIPOCTPAHCTBE.
CooTHomIEHUS
MEXTY
IUIOIAISIMHI
MMOBEPXHOCTEM,
o0BEMaMu
MMOIOOHBIX TEIl




17

18

KoHnTponbHas
pabora 1o
TemaM "Tena
BpalleHus" u
"O6beMsI TET"
Bekrtop Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE

19

Cioxenue u
BBIYHUTAHUC
BEKTOPOB

20

21

YMHOXEHNE
BEKTOpa Ha
qH1CII0

Paznoxenue
BEKTOpa 10
TpEM
HEKOMILIaHAPH
BIM BEKTOpaM.
[IpaBuno
rapasieenure
a

22

Pemenne
3ajad,
CBSI3aHHBIX C
MPUMEHEHUEM
MpaBuiI
JIEHCTBUM C
BEKTOpaMHU

23

[IpssMmoyronbHa
s cucTemMa
KOOpJWHAT B
IIPOCTPAHCTBE.
Koopaunatst
BEKTOpaA.
[Ipocreitmme
3a/1a4y B
KOOPJIMHATAX

24

Yron mexny
BEKTOPAMH.
CxanapHoe
MIPOM3BEICHNE
BEKTOPOB




25

Breraucnenue
YIJIOB MEXTY
NPSAMBIMHU U

IUIOCKOCTSIMH

26

27

28

Koopaunarno-
BEKTOPHBIN
METOJI IIPH
peleHnn
rE€OMETPHYECKU
X 3a1a4

KoHntposbnas
pabora 1o Teme
"BekTopsbl u
KOOpPJIUHATHI B
npoctpaHcTae"

[ToBTOpEHUE,
0000111eHHE U
cHCTEMAaTH3allN
s 3HAHUH.
OcHoBHbBIE
¢burypsi,
(bakTsl,
TEOpEeMBI Kypca
TUTAHAMETPUH

29

30

[ToBTOpEHuUE,
00o0011eHe U
CUCTEMaTHU3aIN
sI 3HAHUU.
OcHOBHBIE
burypsl,
(bakThI,
TEOpEMBI Kypca
TUTAHUMETPUHN

[ToBTOpEHUE,
00001IeHHE U
CHCTEeMaTH3aIu
s1 BHAHWUH.
3amaun
TJTAHUMETPUU
1 METOIBI UX
peleHus

31

[ToBTOpEHHUE,
o0o01ieHue u




CHCTEMaTH3aIu
s 3SHAHUH.
3amaun
IJIAHUMETPUHU
M METOJBI UX
perieHus

[ToBTOpEHUE,
0000111eHNE U
CHCTEMAaTH3alH

s 3SHAHUH.

32 OcHOBHBIE 1
burypsl,

(baxThI,

TEOpPEMBI Kypca

CTEpPEOMETPUU
Hrorosas
33 KOHTPOJIbHAS 1
pabora
IToBTOpEHUE,
34 00001IeHNEe U 1
CUCTEMaTHU3aIN
sI 3HAHU U
OBIIEE
KOJIMYECTBO 34
YACOB IIO

I[TPOT'PAMME
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