MUWHHUCTEPCTBO MPOCBEHNIEHUS POCCUMCKOMN ®EJEPAIIMA
MyHuuunajibHoe 010/12KeTHOe 00111e00pa3oBaTe/ibHOE YUpPeKIeHue
"IIpuBeTHEHCKAs cpeaHss 00eo0pa3oBareJbHas HIKoJIa'"

MBOY "llpuBernenckas COLI"

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
ITemarornueckum 3amecturens qupekropa  M.o. aupekropa
COBETOM o YBP
Bopo6ser Cepreit
[yxaxuTte ®HO] Cymkosa CBeTnaHa Tennanbesny
[TpoTtokon Nel ot «28» JmutpreBHa [pnkas Nel41-O/1 ot «31»

aBrycra 2023r. IIpoTokon mexcosera Nel or ~ 3BLYCTA 2023 r.

«28» aprycra 2023 r.

PABOYASI TIPOTPAMMA
(ID 1621902)

yueOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb»

st ooyvatomuxcs 10-11 kiaccos

n. [IpuBeTHenckoe 2023



HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro O0IIero o0pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, TMPEHBABISIEMBIX K
MaTEMaTHIECKOMY OOpa3OBaHHWIO, ¥ TPAAWIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETEHIIUSIMH,
COCTaBJIIIOIIMMH OCHOBY JUJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IEJOCTHOCTh OOIEKYIBTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOI'O Pa3BUTHUS
JUYHOCTHU 00 YJAFOTIIIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOTO Kypca TEOMETpHH Ha YPOBHE CpPETHEro OOIIero
oOpazoBaHust OOYCIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpEeAMETHBIX U
NPEeIMETHBIX PE3YJbTaTOB OOyUEHMsS] T'€OMETPUU B HAIPABICHUH JUYHOCTHOIO
pa3BuUTHs oOyyaromuxcsi, ¢GopMupoBaHusi (YHKIMOHAIBHOM MaTeMaTH4ecKou
rPaMOTHOCTH, U3yUYEHHUSI IPYTUX Y4E€OHBbIX OUCHUIUIUH. Pa3BuTne y o0ydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH U TMPOUCXOXKICHUU T'C€OMETPUUYECKUX
a0CTpakIii, COOTHOIIEHUH PEATbHOIO0 M HUIACAIBHOr0, XapaKTepe OTPaXKEHUs
MaTeMaTHUYECKOW HAYKOU SIBJICHHUU U ITPOLECCOB PEAIIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MATEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B MIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS yUaIllUXCs, a
TaK)K€ KadeCTB MBIIUICHUS, HEOOXOJUMBIX [IJIsi aJanTallid B COBPEMEHHOM
o01iecTBe.

I'eometpus sBnsieTcs oNHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOirero oOpa3oBaHuUsl, TaK KakK OO0ECleYyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndyeckoe wMbIIieHUue, (HOpMHUPYEMOE TPH HM3YYCHHH OO0 YyYarOIIMMUCS
MOHSTUUHBIX OCHOB T€OMETPUU U TOCTPOCHUU IETIOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJI€ pEUIEHUS T€OMETPUYECKUX 3aJa4d, YMEHUE BBIABUTATh M OMNPOBEPraTh
TUIOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpueHTUPOBATLCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JIACTSIX AESATENIbHOCTU 4YenoBeka. OpueHTalusi 4eIoBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJUMOE YCIOBHE €ro COIHAIbHOro ObITHs, Qopma
OTPAXKEHUSI OKPYKAIOLIEr0 MHUpPa, YCJIOBUE YCHEIIHOTO IMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JAeMcTBUTENbHOCTH. OmnepupoBaHHE  MOPOCTPAHCTBEHHBIMU
oOpazamMu 00BEIUHSIET pa3HbIC BUIbI yU€OHOU U TPYAOBOM IEATEIIBHOCTH, SIBIISETCS



OJJHUM H3 TpOo(ecCHOHATBbHO BaXHBIX KAauecTB, IMOATOMY AakTyajbHa 3ajada
dopMupoBaHusT y  OOydYalOIIMXCS  MPOCTPAHCTBEHHOIO  MBILUICHUS  Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HaIPaBICHUSIM.

Llenp ocBoeHus mporpamMmbl yueOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHuss — o0O0Ieo0pa3oBareaIbHOe W OOLIEKYJIbTYPHOE pPa3BUTHE
oOy4aromuxcs yepe3 odecredyeHue BO3MOXKHOCTH TPUOOPETEHUS M UCTIOIb30BAHMS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUW U  JIEUCTBHUM, CHEIMPUIHBIX
F€OMETPUHM, BO3MOKHOCTM  YCIIEHIHOIO MPOJOJDKEHHS  00pa3oBaHHs 110
CHEUATbHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma mo reomeTrpuu Ha ©0a30BOM YpOBHE IIpelHA3HAUYeHa ISt
00yyYarolMXCcsl CPEAHEN MIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTO oO0IIero oopazoBanus. Takum oOpazom, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTDH 00IIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupuKoi reoMeTpur U HeoOXOAUMbIE JUISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu MUMEIOT BO3MOXKHOCTh U3yYUTh T€OMETPHIO OoJiee rIyOoKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHMX 3HAHMSIX B
npodeccuoHaIbHOMN 1eATeTbHOCTH.

JIOCTH)KEHHE 1eNd OCBOEHHS MpOrpaMMbl 0OECIIEYMBAETCS pELICHUEM
COOTBETCTBYIOIMX  3amad. [IpuOpUTETHBIMH  3aJadyaMud  OCBOCHHS Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (opmMupoBaHME NPEACTABIECHUS O MHOTOI'PAHHHUKAX M TelaX BPalCHUS KaK
O BAXXHEWIIMX MATEMATHYECKUX MOJENAX, MO3BOJIAIOIIMX OMHUCHIBATh W
U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOIIEr0 MUPA;

e (opmupoBaHue yMEHHS paclo3HaBaThb Ha YepTexax, MOJACIAX U B
pEaIbHOM MUPE MHOTOI'PaHHUKH U TeJla BpallCHUS;

e OBJAJCHUE METOJAMH PELICHMS 3a/lay HAa MOCTPOEHUS] Ha M300pa)KEHUsX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATh OCHOBHBIMU TIOHSTHSIMH O
MHOT'OTpaHHUKAX M TeJIaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJQJCHUE  AITOPUTMAMHM  PEIIEHUs  OCHOBHBIX  THUIOB  3aJlay;
dbopMHUpoBaHWE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHBIC
paccyKJIeHusl B XOJAE PELICHUS CTEPEOMETPUUYECKMX 3aJad M 3a1ad C
MIPAKTUYECKUM CO/IEPKAHUEM;

e Pa3BUTHE MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
MO3HABATEIHLHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIILJICHUS;



e (opmupoBaHre PYHKIMOHAIBHON I'PAMOTHOCTH, PEJIEBAHTHON F'€OMETPHM:
YMEHUE PACIIO3HABATh NPOSBICHUS FT€OMETPUUECKUX OHITHI, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYallUsX U MPU U3YUYCHUH
OpYTux  y4eOHBIX  NPEAMETOB,  NPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEN, (POPMYyIMPOBATh UX HA S3BIKE TEOMETPUU U CO3/1aBATh
r€OMETPUYECKHE MOJENIH, TNPUMEHATbh OCBOCHHBIM TI'€OMETPUYECKHMA
anmnapar Uil peleHus IPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3YyIbTATHI.

OTnUYuTeNnsHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KypC
CTEpEOMETPHUH B Hayaje ero U3y4yeHus 3a7ay, pelaeMbIX Ha YpOBHE HUHTYUTHUBHOTO
MO3HAHUSA, M OMNpeneNéHHbBIM 00pa3oM OpraHu3oBaHHas paboTa HAJl HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET NMPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY
U3Y4YECHHIO IIPEIMETA.

[Ipeanourenue oTAaETCS HATISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IPAaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yUaluxcsi B Kypce CTepeoMEeTpHUH MPOBOIUTCA 3a CUET PEIISHUS 3a1a4 Ha CO3/IaHue
OPOCTPAHCTBEHHBIX 00pa3oB M 3ajJad Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oopazamu. Co3manme oOpa3a TMPOBOIUTCS C OMOPOM HA HATJISAIHOCTH, a
olepupoBaHUE 00pPa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOT O
U3MEHEHHMSI €r0 UCXOAHOTO COJICPIKAHMSL.

OcHoBHbIE copeprkarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpasHuku», «lIpstMpie ¥ MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenessieTcs: He TOJIbKO M0 COAEPKaTeIbHBIM JIMHUSAM, HO U MO rofaM 00y4deHus
Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHusI.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOEHHUsI paboueil MporpaMmbl, pachnpefei€HHbBIM 10 TrojaM OOydeHwus,
CTPYKTYPUPOBAHO TakKuM 0O0pa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYECKUMHU
HNOHATUSIMHU M HAaBBIKAMM OCYILECTBIISUIOCH ITOCIIEA0BATENBHO U MOCTYNATENBHO, C
COOJII0IEHNEM PUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYy4YalOIIMXCS, pacIIupss U
yrayossis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpum orBoauTcs 2 yaca B Heaenmo B 10 kimacce u 1 yac B
Hezaento B 11 kimacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEPEOMETpPUU. TOuKa, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IIOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKarOLIHeEcs,
napajuleJIbHble W CKpEIIMBaromIuecs mnpsamble. [lapaiuienbHOCTs NpAMBIX U
IUIOCKOCTEM B INPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsMbIE B MPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUICIBHOCTD IMPSAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YrOJd MEXAY NPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapajuIesIbHbIE IIIOCKOCTH; CBOMCTBA MapaJuIeNIbHBIX
wiockocted. [IpocTeiine npocTpaHCTBEHHBIE (UTYpHI HA MJIOCKOCTH: TETpa’Jp,
KyO, mapajuiesenurie]]; TOCTPOCHUE CEUCHUM.

[lepneHaUKyISAPHOCTD NPSIMOM U IUIOCKOCTH: NMEPIECHANKYJISPHBIE NPSIMBIC B
MIPOCTPAHCTBE, NPSMbIE MApPALICIBHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK MEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O MPSMOU
MEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yrojd, JIMHEWHBIM Yroa JBYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUNIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JT0 TIIOCKOCTH, MPOEKIUs (PUTyphI HA TIIOCKOCTh. [lepneHaAnKyIsspHOCTh
IUIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTUA JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIECHANKYIIAPAX.

MHoOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBITYKJIbIE
Y HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yroyipHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHASI IPU3MbBI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajuienenunes; u ero corcrsa. [lupammpma: N-yronapHas nupamuia, TpaHd U
OCHOBaHHE MUPAMHUIBI; OOKOBAs ¥ TIOJTHAS MIOBEPXHOCTh MUPAMUIBI; TIPABMWIIbHAS U
yCeu€HHasi MnUpamMuja. OIDJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBuibHbBIE
MHOT'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUbHAs NUpPaMU[a; MpPaBUIbHAs TPEYrojibHas MHUpPaMHIA W TPaBUIIbHBIN
TeTpa3p; KyO. IlpencraBieHne o mpaBWIBHBIX MHOIOIPAHHHUKAX: OKTa’3p,
nonexkasap v uxkocasap. CeueHnst npu3Mbl U MAPAMHUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOU,
IJIOCKOCTH. DJIEMEHThI CAMMETPHUH B TUpaMHUJIaX, MapaJyIeIenuIeax, IPaBUIbHBIX
MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIBL.
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TMPHU3MBI,
IUIONIa/1b OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM pu3Mbl. [Lnomans
OOKOBOIl TOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBHOM NHpaMuabl, Teopema o
Ionaan yceu€Hnou mupaMubl. [loastue 06 06béme. OObEM TUPAMUIBI, TIPU3MBI.

[TonoOnuble Tena B mpocTpaHcTBE. (COOTHOIIEHUS MEXKIY IUIOMIASIMU
HOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX TEIL.

11 KJIACC

Tesia Bpamenust

Hunuaapuyeckas IIOBEPXHOCTb, oOpazyroriue HWIMHIPUYECKON
MOBEPXHOCTH, OCh UMJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3ywolas MU OCh; IUIONMIAJb OOKOBOM U MOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromyue KOHHYECKOW MOBEPXHOCTH, OCh H
BEPIIMHA KOHUYECKOM MOoBEepXHOCTU. KOHYC: OCHOBaHUWE U BEpIIIMHA, 00pa3yroIIast
U OCh; TUIOIIA/Ib OOKOBOMU 1 MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue
U BBICOTA; OCHOBAHUS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AUAMETpP; IUIOMATb MOBEPXHOCTH C(hepsl.
B3aumnoe pacnonoxxenue chepbl U IUIOCKOCTH; KacaTellbHasi MIIOCKOCTh K cdepe;
10 b CepHI.

N3o0pakeHne e BpallleHus Ha MI0CKOCTH. Pa3BEépTka UIMHIpPA U KOHYCA.

KoMOuHatuu Ten BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIN
okoiio cepsl; cepa, BiucaHHasi B MHOTOTPAaHHUK, WK TEJIO BpallCHUSI.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienuiena u ciaenctsus u3 He€. OO0bEM WIMHIPA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[TongoOuble Tena B mpoctpaHcTBE. (COOTHONIEHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJI.

Ceuenus munHApa (MapajuieabHO U NEPIEHANKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapannenbHOe OCHOBAHUIO U IPOXO/SIIEE YEPE3 BEPIINHY), CEUCHHUS Iapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockocT U B mpoctpancTBe. CloKeHNe U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kclio. PaznoxkeHne BeKTopa Mo TpEM HEKOMIUTAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACUCTBUM ¢ BekTopamu. lIpsMoyronbHas cucrema
KoopauHaT B mnpocTpaHcTBe. Koopauuatel BekTopa. [lpocreifiive 3amaun B
KOOpAMHAaTaX. YTol MeXIy BekTopamu. CKalIpHOE MPOU3BEIEHUE BEKTOPOB.



Brruncnenne yrioB Mexay NMPSAMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PEIICHUHU FT€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHUS MPOTPAaMMBbI y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHICKOrO 0O0IecTBa, TMPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYD, SIBJICHUH,
OpoUeayp TpaxIaHCKOro oOuiecTBa (BBIOOpPHI, OMNPOCHl WU TMp.), YMEHHEM
B3aUMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUICKOM TpaXAaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY U HACTOSIIIEMY POCCUIICKOM MaTEMATHKH, [IECHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ATUX JOCTIKCHHM B JPYyrux HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUSA, OATHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMIPUMEHEHUEM JTIOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOT'O BKJIaa B IOCTPOCHHUE YCTOWMUMBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYAash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUH, PACCYKICHUHN; BOCTPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKue 3HaHUs B
MHTEpEecax 370pOBOro U 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (30pOBOE MHUTaHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U
OTZIbIXa, peryJisipHas punyeckas akTUBHOCTB); (U3UYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CHOPTHUBHO-03J0POBUTENBHON IESITENbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
paziuuHbiM  cepam  MPOPECCUOHATILHOW  JIESITEIbHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW M e MPUIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccud W peaM30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIHOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30oBaHUIO U



caM0oOOpa30BaHUI0 HA MPOTSHKEHUM BCEW >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1ady MaTeMAaTUUYE€CKON HAITPaBIEHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, TMOHUMAHHEM BIIASHHUS
COIMATbHO-?KOHOMUYECKUX IMPOIIECCOB HA COCTOSHUE MPUPOJHOM M COLMATBLHON
Cpenbl, OCO3HAHHEM TIJ00aJbHOTO  XapakTepa HSKOJOTHYECKUX MpooJieMm;
OpHEHTallMell Ha TMPUMEHEHHE MAaTeMaTHUYeCKHX 3HAHWM JJIs peuieHusl 3ajay B
00J1aCTH OKPY>KAIOLIEH CPEIbl, INITAHUPOBAHUS TOCTYINKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JIJISI OKPYIKAIOIIEH CPEBI.

IleHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOW MPAKTUKH, [MOHUMAaHUEM
MaTeMaTU4YEeCKOM HAyKHW Kak c(epbl 4eIoBEYECKOW MAesiTeIbHOCTH, JTamnoB €&
pa3BUTUS M 3HAYUMOCTH JJII PA3BUTHS IUBWIM3ALUM;, OBJIAJCHUEM S3bIKOM
MaTEMaTUKH M MaTEeMaTHYECKOM KYJIbTYpOHl KaK CpPEICTBOM IIO3HAHUS MUpAa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYI0 M MCCIEAOBATEIbCKYIO AESATEIbHOCTh
WHJMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCTNEUAMU.

1)  Vuusepcanvnvlie  noznasamenvHvle  Oeticmeus, — 0Oecnedusarom
Gdopmuposanue 60a308blX KOSHUMUBHBIX NPOYECco8 obyuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUS — OKpYycaowe20  Mupa,  NpuMeHeHue  JO0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue 1ecTBUs:

e BBIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKUA MAaTEMaTUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHUN MEXAY TMOHATUAMH, (OPMYITUPOBATH
ONIpENCIICHUS]  TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIA  TPHU3HAK
KJaccu(uKanuy, OCHOBaHUSA s OOOOIIEHHWS U CpPaBHEHUs, KPUTEPHUH
MIPOBOJIMMOT0 aHAIHN3A;

e BOCIpPUHUMATH, (opMynupoBaTh U  NPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPKICHHSIX;
npenyiaraTh KPUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEH M MTPOTUBOPEUHA;



e JIeNaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

e TIPOBOJAWTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEMaTHYCCKUX
YTBEPKJEHUN (MpsIMbIE U OT TMIPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHUS Y BBIBOJIBI;

e BBIOMpATH CHOCOO pelieHus y4dyeOHOM 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauboNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble uccienoBaTeabCcKue 1eiicCTBUS:

e HCIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIONIHE MPOTHUBOpPEUUE, MpodIemy,
yCTaHAaBIMBaTh HWCKOMOE W  JaHHOe, (OpMHUpOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJIUTH CaMOCTOSATENLHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTO
O0BEKTa, SBJICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SIBIICHUSIMH, ITPOIICCCAMU;

e CaMOCTOSITENIbHO ()OPMYITUPOBATH OOOOIICHUS W BBHIBOJBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WUCCIEAOBAHMS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000O0IIECHUIA;

e TMPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE TNPOIleCcca, a TaKKe BBIABUTATH
MIPENATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmueii:

e BBIABIIATH AeHUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAMMBIX JJISI OTBETA Ha
BOIIPOC U IS pEICHUs 3a1a4H;

e BbIOMpaTh UH(OpPMAIMIO U3  UCTOYHUKOB  DPA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYpUPOBaTh MH(POPMAIIHIO, MPEACTABIATh €€ B Pa3NUYHbIX (opMax,
WUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaAEKHOCTh uHbOopMaIuu o CaMOCTOSITENTHHO
c(hOPMYITMPOBAHHBIM KPUTEPHSIM.

2)  VHhueepcanohvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneyusarom

cPopMUpPOBaAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUUXCS.

OO0menue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
U LeTIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOAY PELICHUS
3a71a4, KOMMEHTHPOBATh MOIYYCHHBIN Pe3ybTar;

B X07/1€ 00CY>KAeHUS 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYK/1aeMOU TEMBI,
npoOJIeMBbl, pelIaeMoi 3a/1auu, BbICKAa3bIBATh UJIEH, HAllEJIEHHbIE HA TTOUCK
pEILlIEHUs; COIMOCTABIATh CBOM CYXIEHHS C CYXKIECHUSMHU JpPYTUX
YYaCTHUKOB AHANiora, OOHApYXMBAaTh PAa3IMYME U CXOJCTBO TMO3WIUH; B
KOPPEKTHOH popme (HopMyTHUpOBaTh Pa3HOTIIACHS, CBOM BO3PAXKEHHUS,
OpEICTaBIsATh  pPe3yNbTaThl  pEIIeHHs  3aJadyd,  OSKCIEPUMEHTA,
MCCIIEJIOBAHMS, IPOCKTA; CAMOCTOSITENILHO BRIOUPATH (pOpMAT BBICTYILUICHHUS
C y4€TOM 3aj]]au pe3eHTaluy U OCOOCHHOCTEN ayUTOPUH.

CorpyaHuyectBo:

MOHKMMATh M UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHIHOW U HHIUBUAYATbHOU
paboThl MpH pElIeHUH Y4YeOHBbIX 3aJlay; MPUHUMATH L€JIb COBMECTHOMN
NeSTEeNbHOCTH, IJJAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paboThl,
pacnpenensite BHIbI paboOT, JOroBapUBaThCHA, OOCYKIaTh NpoOIecC U
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKHUX JIFO/ICH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYKIeHUsA, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» M WHBIE); BBINOJHATH CBOI YacTb padOThl U
KOOPAMHUPOBATh CBOU JIEHCTBUS C IPYTMMHU YJI€HAMH KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMIMIA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

3) Vnusepcanvnule pezynamusnbie oeticmausi, obecneuusarom popmuposanue

CMBLCIIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCHIU.
Camoopranusanus:

COCTaBIIATH IJIAH, AITOPUTM PELIEHUS 3a]]a4H, BBIOUpaTh CIOCO0 perieHus
C y4€TOM HMEIOIITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOM
uHpOpMaIUH.

CaMOKOHTPOJIb:

BJIQ/JIETh HAaBBIKAMHM IIO3HABATENbHON peQueKCHH KaK OCO3HaHUsA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MTPOLECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLiECcCa U pe3yibTaTa
pelIeHns MaTeMaTUIEeCKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB IIPY PELLICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAWJACHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBACHATH
IIPUYUHBl JTOCTHMKEHHUS WIM HENOCTHKEHMS DPE3YJIbTATOB JEATEIBHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MPsAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS W3 HHUX MpPHU PEHICHUU
reOMETPUYECKUX 3a1a4.

OmnepupoBaTh NOHATUSAMU: MAPATIICIBHOCTh U MEPIICHINKYISIPHOCTD MPSMBIX
U IUIOCKOCTEMN.

KnaccudpuimpoBaTe B3aUMHOE paCIONIOKEHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd ABYTPAHHOTO YIia,
peOpo BYrpaHHOrO yrja; JMHEWHBIM Yroj ABYIpaHHOrO YIJia; rpajlycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHHMK, BBIMYKIBI W HEBBITYKIBIN
MHOT'OTPaHHHMK, JIEMEHTHI MHOTOTpaHHUKA, IPABUIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHHMKOB (IMpaMuia; NpU3Ma,
OPSIMOYTOJIbHBIN MapajuiesienuIes, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHHKH,  BbIOWpass ~ OCHOBaHUS [T
K1accuuKanuy  (BBIMYKJIblE W HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBUIbHBIC
MHOT'OIPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, apaljiesIeueabl).

OmnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEU€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, UCTIONB3YSl METO/I CIIEOB.

CtpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJENOB, BBINOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHH3Y.

Pemate 3amaun Ha HaAXOXKIACHHE TEOMETPUIECKUX BEIMYUH MO 00pas3Iam Win
aJropuT™MaM, MPHUMEHSS W3BECTHBIC AaHAJIUTUYECKHE METOAbl NpU PEUICHUU
CTaHIAPTHBIX MAaTEMaTHYECKHX 3a/1ad Ha BBHIYMCIECHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MTPSIMBIMHU.

Pemiate 3amaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHH 110 00pas3iaM il
aNIropuTMaM, TPUMEHSS U3BECTHbIE AaHAJUTHUYECKUE METONbl TMpPU PElICHUU
CTAaHIAPTHBIX MAaTEMaTHYECKHX 3a/Jad Ha  BBIYUCIEHHUE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy MpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbraucasate 00bEMBI U IIOLIAAN MOBEPXHOCTEH MHOT'OTPAHHUKOB (TpU3Ma,
nupaMuza) C IpuMeHeHUueM (HOPMYIT; BEIYUCIATh COOTHOIICHHS MEKTY TUIOIIAIIMU
MIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAaHHHUKOB.



OneprpoBaTh NOHATHAMM: CUMMETpPUS B NPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CHMMETPHUU; LEHTP, OCh U IUNIOCKOCTh CUMMETPUU (DUTYpPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHPOPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUTypax, NPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

[IpumensTh reomeTpuueckue (GakThl s pEHICHUs] CTEPEOMETPUYECKUX 3a/1ad,
IIPEAIIONIAraOIINX HECKOJIBKO IIAr0B PELUIECHUS, €CJIA YCJIOBUS IPUMEHEHUS 3a]1aHbI
B SIBHOU (hopme.

[IppumensaTs  mpocTeWIIMe NpPOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoauTH HpUMEPB MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOIE H
YKWU3HM, PACIIO3HABATH IIPOSIBIEHNE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IprMeHATE MOMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE IIOHATHS B TNIPOLIECCE IOUCKA PELICHUS
MaTeMaTUyecKu CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIEN0BaTh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BAaHUEM TE€OMETPUUECKUX MOHIATHI U TEOpEM, anmnapara aareOppl; pemarb
IPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MOHSATUAMU: IWIMHAPUYECKAs TOBEPXHOCTh, 00pa3yroliue
WIMHIPUIECKOMN MOBEPXHOCTH; LIMIIMHP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrome
KOHUYECKOHM TTOBEPXHOCTH, KOHYC; c(hepruueckasi TOBEpXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHSITH CITOCOOBI TTOJTYYEHHUSI TEJI BPAIICHHUS.

KnaccudunmpoBats B3auMHoOe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHITUSIMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJOS, BHICOTA IIAPOBOrO CJIOf;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIANM  TOBEPXHOCTEH T  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh MOHATUSIMU: MHOTOIPAaHHUK, BIUCAHHBIN B C(hepy U OMMCAHHBIN
okoJ10 cdepsl; chepa, BIMCaHHAS] B MHOTOTPAHHUK WJIU TEJIO BPAIICHUS.

BbIYuCISITh COOTHOILICHUSI MEXIY TUIONIAJSIMU MOBEPXHOCTENH U 00bEMaMU
NMOI00HBIX TEll.

N3o0paxkath u3zydaeMble (QUTYphl OT PYKH U C TNPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrITIONHATH (BBIHOCHBIC) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAICHU.



W3BnekaTp, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE OEHUCTBUSA CIOKEHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJAIO0T.

[IpuMeHATh paBUIiIO NapajuleIenuneaa.

OnepupoBaTh NOHATHAMU: JE€KAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMHU, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIsIpPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 1O JABYM
HEKOJUIIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPABHEHHEM B JICKapTOBOM CUCTEME KOOPAMHAT.

[TpumensaTs reomeTpudeckue GakThl AJis pEIICHUs CTEPEOMETPUUYECKUX 3a/1aY,
IIPEATIONIAraOIIMX HECKOJIBKO IIarOB PELIECHHUs, €CJIA YCIOBUSA IPUMEHEHMS 3a1aHbI
B IBHOU (hopme.

Pemats mpocreimne reoMeTpuyecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemlatp 3amaum Ha [I0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIEHHW H
HAXO0XJAEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WIH aJirOpUTMaM, MPUMEHSIS
WU3BECTHBIE METOBI IPU PELICHUN CTAHAAPTHBIX MATEMAaTUYECKUX 3a4a4.

[IppMensaTs mpocTEWInIMe NpPOrpaMMHBIE  CpPEACTBA UM BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBomuTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOIE H
YKU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATE MONMYyYEHHBIE 3HAHMS HA IPAKTUKE: AHAIU3MPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIC IIOHATHS B IIPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4YecKu CGHOPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh pealbHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB H TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
1 BBenenwne B crepeoMeTpuio 10 0 0
) IIpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 0
[TapanienbHOCTb NPSMBIX U IIJIOCKOCTEN
3 HepneHnmiyﬂﬂpHocn, HPSMBIX U 12 0 0
IJI0CKOCTEN
4 VYTIibel MeXAY IPSAMBIMH U IIJIOCKOCTSAMU 10 1 0
5 MHororpaHHUKH 11 1 0
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 0
7 IloBTOpEHME: CEUEHMUsI, PACCTOSHUS U YIJIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KosanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Tena Bpamenus 12
O0BEMBI TEN 5 1
BekTopb!l 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06061IEeHKE, 7 1
cUcTeMaTHh3alus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbLHBIE
Bcero P
padoTsbI

IIpakTH4eckue
padoThI

Jlara
H3Y4eHM s

DJICeKTPOHHBIE
mudpoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE MIOHATHUS CTEPEOMETPHUU:
TOUKa, IIpsiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuia nzodpaxxeHus
Ha PUCYHKaX: U300pakeHUsl MJIOCKOCTEH,
NapaijIesIbHbIX IPSIMBIX (OTPE3KOB),
CEpEeAMHBI OTPE3KA

IlonsTus: MepeceKaromuecs rmiIoCKoCTH,
nepeceKaromuecd nmpamasd 1 rnioCKOCTb

TlonsTus: MEPECCKAOIMECH IMIOCKOCTH,
NepeCCKaromuecsd nmpamasd 1 rnioCKOoCTb

3HaKOMCTBO C MHOTOT'paHHUKaMHU,
M300paKeHNe MHOTOIPaHHUKOB Ha
PUCYHKAaX, Ha MPOEKIIMOHHBIX YepTEeKax

HauanbHbie cBefieHus o Kyoe u
NIApaMU/JIe, UX Pa3BEPTKU U MOJEIIN.
Ceuenust MHOIOTPaHHUKOB

HauanbHble cBefieHus 0 KyOe u
NUPaMUIE, UX Pa3BEPTKU U MOJEIIN.
CeueHust MHOTOTPaHHUKOB




[TonsiTue 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CJICICTBUSA U3 HUX

TToHsiTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH H CICACTBHS U3 HUX

TloraTne 00 akCMOMATHYECKOM
MIOCTPOCHUH CTEPEOMETPHH: AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX

10

[oHsiTHE 00 AKCHOMATHYECKOM
MOCTPOSHUH CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

11

B3anMHOe pacnoyioxKeHHUE IPSIMBIX B
IIPOCTPAHCTBE: NIEPECEKAIOIINECS,
NapajulelIbHBIC U CKPELIUBAOLINEC
MIpsIMBIE

12

[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: NapaljIeIbHbIE IPSMbIE
B [IPOCTPAHCTBE; NapaAJJIEIBHOCTD TPEX
MPSMBIX

13

[TapamienbHOCTB NPSIMBIX U TUIOCKOCTEH
B IIpocTpaHcTse: [lapannenbHocTh
IPSIMON U TUIOCKOCTH

14

Vel ¢ COHAITpaBJICHHBIMH CTOPOHAMHA

15

Yroa Mexay NpsIMbIMHU B IPOCTPAHCTBE

16

Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

17

[TapannenbHOCTh MIIOCKOCTEM:
rapasuiesIbHbIE TUIOCKOCTH




18

CsoiicTBa napaJjiIeJIbHBIX MIOCKOCTEH

19

[IpocTerinre mpocTpaHCTBEHHbBIE
(GurypHI Ha MIOCKOCTH: TETPadIp, KyO,
napa’suiesenure

20

[TocTtpoeHue ceuenuit

21

[Toctpoenue ceuenuit

22

KonTponbhas padora o teme "[Ipsimbie
U TUIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTb MPSMBIX U IJIOCKOCTER"

23.11.2023

23

[TeprieHAMKYASAPHOCT NPAMOUN 1
IUIOCKOCTH: IIEPIIEHINUKYIISIPHBIE IIPSIMBIE
B IIPOCTPAHCTBE

24

25

[IpsiMble napaienbHble U
NEPIEHINKYIIIPHBIE K ITIOCKOCTH
[IpsiMble mapasnenbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

26

[Ipu3Hak neprneHAuKYIIpHOCTH MPSIMOI
U TIOCKOCTH

27

[Ipu3Hak nepneHauKyIIpHOCTH NPAMOU
U IUIOCKOCTH

28

Teopema 0 IpsIMOi EPIIEHAUKYISIPHOU
IJIOCKOCTH

29

TeopeMa o npsMON NepNEHANKYISIPHON
IJI0CKOCTH

30

Teopema 0 IpsIMO EPIIEHAUKYIISIPHOU
IJIOCKOCTH




31

[lepnieHaUKyNAp ¥ HAKJIOHHBIE:
paccTosiHie OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOMN J0 MIIOCKOCTH

32

[lepnienaguKymsp U HaKJIOHHBIE:
paccTosiHuE OT TOYKHU 10 IUIOCKOCTH,
paccTOssHUE OT MPSIMOMU 110 IIIOCKOCTH

33

[lepnieHauKYyNSIp U HAKIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
paccTossHUE OT MPSIMOMN 710 IIIIOCKOCTH

34

[leprieHaUKYNSIp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 MIIOCKOCTH

35

VYTIuIbl B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSIMOM U TUIOCKOCTBIO

36

JIByrpaHHbIi yroJ, JUHEHHBINA Yol
JBYTPAHHOTO yTiia

37

JIByrpaHHBII yroJl, JUHEHHBIA yrOj
JBYTPAHHOTI'O yIJIa

38

[TeprieHANKYISAPHOCTD MIOCKOCTEM:
MPU3HAK NEPHEHIUKYIISIPHOCTH ABYX
IUIOCKOCTEMN

39

[lepneHauKyIsIPHOCTD MJIOCKOCTEH:
MPU3HAK NEPICHANKYISIPHOCTH IBYX
IJIOCKOCTEN

40

[lepneHquKyIsApHOCTD MJIOCKOCTEM:
MIpU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41

Teopema o Tpéx nmeprneHAuKyIsIpax




42

TeopeMa 0 TpEX nepHeHAUKYIApaAx

43

Teopema o0 TpE€X NepHeHANKYIAPaAx

44

KonrponsHas paboTa 1o remam
"[lepneHIUKYISPHOCTD MPSIMBIX U
mockocTer" ¥ "YTIIbl MEXKAY IPSIMBIMU
U TUIOCKOCTSIMH"

16.02.2024

45

[lonsiTHE MHOTOIPAaHHKMKA, OCHOBHBIE
3JIEMEHThI MHOTOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKA

46

[Ipusma: n-yrospHas npusma; rpaHu 1
OCHOBaHUS IPU3MBI; IpsiMasi U
HAKJIOHHAS PU3MBbI; OOKOBAs ¥ MMOJIHAS
MOBEPXHOCTH MPU3MBbI

47

[Tapannenenunen, NpsiMOYroJIbHBII
napaJijiesienunes U ero cBoiicTaa

48

[Tupamupa: N-yronbHas nupammuaa,
I'paHU U OCHOBaHME MHPaMHJIbl; OOKOBas
U TI0JIHAsl IOBEPXHOCTD MMPAMUJIBL;
IpaBWIbHAA U yceu€HHas MUpaMuaa

49

[IpaBrIbHBIE MHOTOTPAHHUKHU: IOHSITUE
MPaBUJILHOTO MHOTOI'PAHHUKA;
NpaBUJIbHAS MPU3MA U IIPABUIIbHAS
NUpaMUA; IPpaBUIbHAS TPEYTrOJIbHas
MUpaMujia U TPaBUIIBHBINA TETpadaAp; KyO

50

HpeIICTaBJIeHI/Ie O IIpaBUJIBHBIX
MHOT'OTrpaHHUKAX: OKTa3Ap, JOACKAIAP U
HKOCasap.




CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, ITPSIMOH,

o1 IJIOCKOCTHU. DJIEMEHThl CHMMETPHH B 1 0 0
MUpaMUIax, Mapaiesenunenax,
MPaBUIIBLHBIX MHOTOI'paHHHUKAX
Beruncienue 31eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, TUaroHaIH, 1 0 0
YTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 MIOJTHOM HOBCpXHOCl:'I/I NPSIMOI IPU3MBI, 1 0 0
IUTONIA/(b OCHOBaHMH, TEOpeMa O
OOKOBOI TIOBEPXHOCTH MPSMON TIPU3MEI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MIOBEPXHOCTH MPABUIIBHOM MUPAMUJIBI, 1 0 0
Teopema o IJI0Iaau OOKOBOM
MOBEPXHOCTH YCEUEHHON TTHPAMHUIBI
55 Kontposnbnas pabota o teme 1 1 0
"MHororpaHHuku" 04.04.2024
56 [Tonsitue 06 06BEMe 1 0 0
57 O0BEM upamMuIbI 1 0 0
58 O0BEéM TUpaMuIbI 1 0 0
59 O0béM UpamMuIbI 1 0 0
60 O0BEM TUpaMUIBI 1 0 0
61 O0BEM IpU3MBI 1 0 0
62 O0BEM npu3MBI 1 0 0
63 O0BEM IPU3MBI 1 0 0
64 Kontpoinbnas padota o teme "OO0bEMBI 1 1 0
MHOTOT'paHHUKOB" 07.05.2024




65

[ToBTOpenue, 06061IEeHNE
cucrematuzanus 3Hanuil. [loctpoenne
CEYEHUN B MHOTOI'PAHHUKE

66

[oBTopenue, 06001IEeHNE
cucTeMaTu3anys 3HaHui. Berancinenue
PACCTOSIHUIA: MEXKIY IBYMSI TOYKAMH, OT
TOYKH 10 HpﬂMOﬁ, OT TOYKH 0
TUIOCKOCTH, MEXK/Y CKPCIIBAOLIMMUCS
IpsAMBIMUA

67

Hrorosas koHTposibHas paboTa

16.05.2024

68

[ToBTOpenue, 06001EeHNE
cucTemMaTu3aIys 3HaHui. Beraucienue
YTJI0B: MEXAY CKPEIMBAOIIUMUCS
MPSIMBIMU, MEXAY IPSIMOI 1
IJTIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXY MJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3Y4eHU S

DJIEeKTPOHHBbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl

Cdepa u map: ueHTp, paauyc, 1nameTp;
TUTONIATb TTIOBEPXHOCTH ChEephI

B3anmuoe pacnionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; momaas cheps

N3o06pakenne cdepsl, mapa Ha
miockocT. CeyeHus mapa

Hunuuapuyeckasi MOBEPXHOCTb,
oOpa3yrolye IUIMHIPHIECKON
MOBEPXHOCTH, OCh IIHJIMHIPHUIECCKOM
MMOBEPXHOCTHU

Hunmuaap: ocHoBaHUS 1 OOKOBAst
MOBEPXHOCTh, 00pa3yroias u ockh;
UIOIIAaAbs OOKOBOU M MOJHOMI
MMOBEPXHOCTHU

N300paxkenne nuamHapa Ha MIOCKOCTH.
Pa3Béprka nununapa. Ceyenus
LWIMHIPA (IUIOCKOCTBIO, apajuleIbHON
WIH NIEPIECHNUKYISPHON OCU
HATUHIPA)

KoHnnyeckast noBepxHOCTb,
o0pasyrolre KOHUN9eCKOn




IMMOBCPXHOCTHU, OCh U BEPIINHA
KOHHYECKOM IMOBEPXHOCTHU

Konyc: ocHOBaHue u BeplIMHAa,
oOpa3yromas U 0Ch; IIOMAIL OOKOBOIA
U TIOJIHOM MOBEPXHOCTHU

VYceu€HHblil KOHYC: 00pa3yronme u
BBICOTA; OCHOBAaHUA U OOKOBas
[IOBEPXHOCTh

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca
(TUTOCKOCTHIO, TMapaJuIeIbHON
OCHOBAHHUIO, U MJIOCKOCTHIO,
IIPOXOJALIEH Uyepe3 BEPLIMHY)

11

12

KomOunarnus ten BpameHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
ctepsr; chepa, BicaHHas B
MHOTOTPaHHHK WIN B TEJIO BPAILEHUS

13

[Moustue 00 00bEMe. OCHOBHBIE
CBOIiCTBa 00BEMOB T

14

O06BEM UIMHAPaA, KOHYCa

15

O06BEéM mapa u miomags cheps

16

[TonoGHbIe Tena B IPOCTPAHCTBE.
CoOTHOIICHUST MEKIY TUTOMIAISIMA
MOBEPXHOCTEH, 00BEMAMU ITOTOOHBIX
TeN

17

KoHnTtponbHas padoTa o temam "Tema
BpanieHus" u "Oo6wvembI Ten"




BeKTop Ha IIJIOCKOCTHU U B

18
MIPOCTPAHCTBE

19 CrnoxeHre ¥ BEIYUTaHHE BEKTOPOB

20 YMHOK€HnEe BEKTOpa Ha YHUCIIO
PaznoxxeHune BekTopa 1o Tpém

21 HEKOMIUIaHApHBIM BekTOpam. [IpaBuiio
napaiesienumnea
Pemenune 3ama4, CBI3aHHBIX C

22 IIPUMEHEHNEM IIPABUJI AEUCTBUM C
BEKTOpaMH
[IpsMoyronpHas cucTteMa KOOpIuHaT B

23 npoctpancTBe. KoopanHAThI BEKTOpA.
[Tpocreiimue 3agauu B KOOpAMHATAX

24 VYron mexay Bekropamu. CKansipHoe
NPOM3BEICHNE BEKTOPOB

o5 Bbruncnenue yrioB Mexy IpsMbIMUA U
TUIOCKOCTSIMHU

26 KoopanHaTHO-BEeKTOPHBIN METOT TIPH
peIIeHNH TeOMETPUUECKUX 3aau
KonTtponsHast paboTa mmo teme

27 "BeKTOpsl M1 KOOPIMHATHI B
npocTpaHcTBe"
[ToBTOpeHue, 0600IIEeHNE 1

08 cucreMaTu3anus 3HaHuil. OCHOBHBIE
Gurypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

29 [ToBTOpEeHME, 0000IIEHNE 1

cucremMarn3anus 3ganii. OCHOBHBIE




burypsl, GaxThl, TEOPEMBbI Kypca
IUTAHUMETPUH

[ToBTOpenue, 0600IIEHNE 1

30 CHCTeMaTH3allys 3HaHUH. 3amaun 1
IUTAHUMETPHH U METOJIbI UX PCIICHHUS
[ToBTOpEeHme, 0600IIEHNE 1

31 cucTeMaTr3arys 3HaHH. 3a1a4n 1
IUTAHUMETPHH U METOJIbI UX PEIICHHS
[ToBTOpenue, 06001IeHNE 1

39 cucremarnsalys 3HaHuii. OCHOBHBIE 1
burypsl, pakTel, TEOPEMBI Kypca
CTepEOMETPUHU

33 Hrorosast KoHTpOJbHAS paboTa 1

34 [ToBTOpenue, 060061IeHNE U 1
CHCTEMATH3AIMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa 1 Hayajia MaTeMaTHYECKOro aHallu3a, FeOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byry3oB B.®., Kagomies C.b. u

npyrue, AxkimonepHoe oomiectBo «M3narensctBo «lIpocBerenuer

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
JI. C. ArtanacsH, B.®. byry3os, C.b. Kagomuesa u np. ['eomerpust. YueOHUK 1151
10-11 kmaccoB o6meo0pa3oBaTeNbHBIX yupekaeHU. ba3oBbiil U MPOPHIbHBIII

ypoBeHb. Mockaa. [Ipocsenienne.2011r.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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