MyununnunanbsHoe Gr01keTHOE 0011€00pa3oBaTeIbHOE YUPeKICHHE -
OpmeHckas cpeaHsis 061eo6pa3oBaTe/bHasi HIKOJIA
uMeHu nodta H.H. /lenncoBa Beironnuckoro paiiona Bpsinckoii o6/1actu

Brmmucka

U3 OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMBbl OCHOBHOT'O 00IIIET0 00pa3oBaHuUs

PACCMOTPEHO
MO yuwureneit MmaremaTuku u
€CTECTBEHHOHAYYHBIX HAyK
ITpoTokox Ne 1
ot 28.08.2023

COI'JTACOBAHO
3aMECTHUTENb JUPEKTOPA I10

YBP
Adanaceena E.B. éjé7 —

28.08.2023

YTBepRK /a0
JIApEKTOP LIKOIIBI
/° - ApTiIgXoBa
ITpuka3 Ne 7Z or 29.08.2023

Pabouas nmporpamma

yuebHoro mpenmerta «I'eoMeTpusy

JUIs cpeHero odmiero oopa3oBaHus

Cpox ocBoenust: 2 roga (¢ 10 mo 11 kmace)

y

/Bbinucka BepHa

|- AnpekTop : ﬁ | ApTioxoBa H.W.

2023

CoctaButenb: TokmaKkoBa A.H.




MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTro Kypca «I'eomeTpus» 6a30BOro ypoBHs JJIsi 00Yy4aIOLIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHHIA,
NOPEIbABISEMBIX K MaTeMaTH4ecKoMy OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUA.
Peanu3anus  mporpamMMbel  00eCHeUMBAeT  OBJIAJCHHE  KJIIOYEBBIMM  KOMIETEHIMSMH,
COCTABJIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIIOCTHOCTh
OOMIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YUaIOIIHXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TE€OMETpUHM Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHHS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpeIMETHBIX M MPEIMETHBIX Ppe3yJIbTaToB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (OpMHPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONM T'PAaMOTHOCTH, W3Y4YEHHs APYTrUX YUeOHBIX JUCIIMILIUH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEACTABICHUM O CYHIIHOCTH U TMPOUCXOXKIECHUU
TreOMETPUYECKUX aOCTpaKUnii, COOTHOIIEHUH PEabHOTO U WICATbHOTO, XapaKTepe OTPaKEHHS
MaTE€MaTU4YeCKON HAayKOM SIBJICHUH U IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAyK W pOJIM MaTeMaTU4YeCKOro MOJEIMPOBAHUS B HAyYHOM TIO3HAHMM M B TIPaKTHKE
crocoOcTByeT (OPMHPOBAHHIO HAy4YHOTO MHPOBO33PEHUS YYallUXCs, a TakKe KauecTB
MBIIICHHS], HEOOXOAUMBIX JUTS a[alTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcst ogHUM K3 0a30BBIX TPEJIMETOB HAa YpPOBHE CPEIHETO OOIIero
o0Opa3oBaHMs, TaKk Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHUs KakK AMCIMIUIUH €CTECTBEHHO-
HAyYHOW HANpPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllieHHE, (GopMHUpyeMOe MNpU H3YyYEHUH OOYYaroIIMMHUCA HMOHSITHUHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IEMOYKH JIOTUYECKUX YTBEPXKICHUH B XOJ€ peIICHUS
FEOMETPUUECKUX 3a/lay, YMEHHE BBIABUTaTh U OIMPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl MPHU PEIICHUWH 3a7ad €CTeCTBEHHO-HAy4YHOTO IMKIJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
obnacTsx AesTenbHOCTH YenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU U MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBbITHS, (hOopMa OTpa)KeHHs OKpYXKAloIEero MHupa,
YCIOBHE  YCHEIIHOTO TIO3HAHWUS M aKTHUBHOTO MPeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSICT pa3HbIe BUABI YI€OHOH U TPYIOBOM
NeSITeIbHOCTH, SBISIETCA OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, NMO3TOMY aKTyajJbHa
3agavya (GopMHupoBaHUS Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIAHOCTHU
00pa3HOTO MBIIUIEHUS — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHUYECKON
JEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Lenb ocBoeHus mporpaMMsel yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE 00y4eHUs
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T'€OMETPHUECKUX 3HAHUH U
NeHCTBUH, CTIEU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHMUs 110
CHEIHUATBHOCTSM, HE CBA3aHHBIM C IPHUKJIAIHBIM HCIIOIB30BAHUEM T€OMETPHHU.

[Iporpamma mo reomeTrpuu Ha 0a30BOM YpOBHE NpeIHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHeW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJAHEHHIl Ha YPOBHE OCHOBHOI'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOKHBI OCBOUTH
o0Imiye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON T€OMETPUM U HEOOXOIUMbIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
Ooee ri1yo0Ko, €clii B JaJIbHEHIIeM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npoQeCCUOHATIBHOM 1eATEIbHOCTH.

JlocTirkeHHe 1elTd OCBOEHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHBIMU 3a7auaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBJSIOTCS:

e (opMuUpOBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTypsl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILKUM MUPOM;

e (opMuUpOBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaxX BpAILIEHUS Kak o
BR)XHEHIINX MAaTEMAaTUYECKUX MOJIENAX, MO3BOJISIOIINX OMMUCHIBATE U U3y4aTh Pa3HbIE
SBJICHUSI OKPYKAIOLIET0 MUPA;

e (opMupOBaHHME YMEHHs paclo3HaBaThb Ha 4YEpTEXax, MOACIAX M B PEaTbHOM MHpE
MHOTOTPaHHUKU U TeJa BpaIlCHHUS,;

e OBJIQJICHWE METOJAaMHU pEUICHHs 3aJad Ha IOCTPOEHHS Ha HU300paKEHMSIX
IIPOCTPAHCTBEHHBIX (QUTYD;

e (opmHupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU IMOHSITUSIMH O MHOI'OIPAaHHUKAX U
TeJax BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (OpMUpOBAaHHE yMEHUS
IPOBOJIUTH  HECIOKHBIE  JIOKAa3aTeNIbHBIE  pACCY)KICHMS B  XOJI€  peIICHUs
CTEpPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEpKAHUEM;

e pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM AaKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUHN, KpUTUYHOCTH MBILIUICHUS;

e (opmupoBaHue (DYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: yMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX OHATUN, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKU3HEHHBIX CUTYAIMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
IPOSIBICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMYIMpPOBAaTh HUX Ha S3bIKE
reOMETpUM M  CO3J1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
FEOMETPUUYECKUH ammapar Juid pelIeHUusT PaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
UHTEPIPETUPOBATh U OLICHUBATh ITOJYYEHHbIE PE3YJIbTATHI.

OTnu4uUTeNbHOM 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpC CTEPEOMETPUU

B HayaJle €ero U3yueHHUs 3ajay, pellaeMblX Ha YPOBHE MWHTYWTHUBHOIO IIO3HAaHUS, H
onpeAenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 U IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
IPOILIECCOB, MOTUBUPYET K JAJIbHEHIIEMY U3YUEHHIO ITpeIMeTa.

[Ipeamourenne OTAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOU
NesTeNIbHOCTH. Pa3BuTHE NPOCTPaHCTBEHHBIX IMPEACTaBICHUM y ydalluxcsi B Kypce
CTEpEOMETPUH MIPOBOJUTCA 32 CUET PEelICHHs 337a4 Ha CO3/laHHe MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOPO Ha HArJISAHOCTh, & OEPUPOBAHUE O0Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOIO COJIEPIKaHNUS.

OcHoBHblE copepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kaccax:
«MHororpanHuku», «lIpsMbie U MI0CKOCTU B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPaHCTBE». DOPpMUPOBAHUE JTOTMUYECKUX YMEHUN paclpeesnsieTcsi He TOIbKO



10 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOOydeHWs Ha YpPOBHE CpemHEero oOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueit mporpamMMsl, pacipeaesIEHHBIM 0 ToAaM 00y4eHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOBl  OBJAICHUE TI'EOMETPUYECKMMH TOHATUSMH W  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJCAOBATCIIbHO W INOCTYIATCIBHO, C COGHIOI[GHI/IGM npuHOUIIa MPEEMCTBCHHOCTH, ‘-ITO6I>I
HOBBIC 3HAHHWS BKIIFOUAJIUCH B OGH.[y}O CUCTCMY I'COMCTPUUCCKUX HpeIICTaBJICHI/Iﬁ 06yqa101unxc;1,
pacmmpsisi 1 yriayousis e€, o0pas3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a aBa roga ooyuenus - 102 yueOHbIX daca.



COJEPXAHME YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIE OHATHUS cTepeoMeTpun. Touka, mpsiMasi, IIIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHOe pacrnosnokeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, apalleIbHble U
cKpemuBampmuecss npsamsle. llapannenbHOCT MNpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMH CTOPOHAMM; Yrojdl MEXIy MNpPSMBIMH B
npoctpancTBe.  I[lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTel. [IpocTeiire mpocTpaHcTBeHHbIE PUTYphI HA MJIOCKOCTHU: TETPadIp,
Ky0, mapaJuieNienumnen; moCTPOCHUE CEUCHU.

[lepneHauKynsipHOCTh  OPSIMOM M IUIOCKOCTHU: NEPIEHIUKYJSpPHbIE MpsSMblE B
IIPOCTPAHCTBE, MpsMbIE NapauleIbHblE M MNEPHEHIUKYISAPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U IJIOCKOCTBIO; JABYTPaHHBIM yTroJl,
JMHENHBINA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH O
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTU ABYX IUI0ocKocTel. Teopema
0 TPEX MEPNEHIUKYIAPaX.

MHoOrorpaHHuKHu

[lonsiTHE MHOTrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOIPDAaHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HAKJIOHHAsI IPU3MbI; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBL.
[Tapannenenunen, NpsMOYTOJbHBIN Mapajjienenunea U ero cpoicrsa. Ilupamuaa: n-yromapHas
NUpaMujia, TPaHU M OCHOBAaHUE NUPaMUJbl; OOKOBask M TMOJHAS MOBEPXHOCTh MNHPAMUIbL;
NpaBUjbHAasl W YyCEUEHHas MUpaMUJa. OJIEMEHThl Mpu3Mbl M nupamuibl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: MOHSITHE NPAaBUIBHOTO MHOIOIPAHHUKA; MpPaBWIbHAS MpU3Ma U IpaBUIIbHAs
NMpaMK/JIa; MpaBUiIbHAs TPEYroibHasl UpaMKia U IpaBUIbHBIN TeTpasap; kyO. Ilpencrasnenue
O MpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jap, JoJeKa’ap M ukocadap. CedeHus HpU3MBI U
MUPaMUIBbL.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napajuieienuneaax, IpaBuibHbIX MHOITOTPAHHUKAX.

Boruncnenue 3neMeHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yrisl. [lnomaas 60koBoit
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM MPU3MBI, IJIOLIAAb OCHOBAHUW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHOW mnupamuibl. [loHstne 06 0OBEMe.
O0bEM nupamMu/ibl, MPU3MBIL.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.



11 KIIACC

Tesia BpaleHnus

HunuHaapuyeckas OBEPXHOCTb, oOpasytomue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMJIUHIPUYECKON MOBEpXHOCTU. [lunmuHap: ocHOBaHUs U
OOKOBasi TMOBEPXHOCTH, oOOpasyiomas W OCh, IUIOMAah OOKOBOW U IOJTHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3ylolue KOHUYECKOW MOBEPXHOCTU, OCh U
BepIIMHA KOHUYECKON moBepxHocTu. KoHyc: ocHOBaHUWE U BeplinHa, o0pasyromas
U OCh;, IUIOMAAh OOKOBOW W TIOJHOW TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasyrolire 1 BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: ueHrp, paaumyc, ITuaMeTp; IUIOLIAAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacrnionoxeHue cepbl U MIOCKOCTH; KacaTeabHas IUIOCKOCTh K cdepe;
IJI0111a/1b CHEPHI.

N300pakeHne Ten BpallleH!s Ha MI0CKOCTH. Pa3BépTka LMIMHApa U KOHyca.

KoMmOunaiuu Ten BpallleHUss W MHOTOTPAHHUKOB. MHOTIOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHMK, WU TEJO
BpALCHUS.

[Tonsatue 00 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 00 00bEMeE
IpsIMOYTOJIBHOTO Mapajuiesienuinena v cieactsus u3 He€. OObEM IWIMHIpA,
koHyca. O0BEM 11apa U miomaasb cheph.

[Tono6ubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUJIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJI.

Ceuenuss nwiMHapa (MapajvyieibHO W MNEPHEHAUKYISIPHO OCH), CEUCHUS
KOHyca (mapajijielbHO€ OCHOBAHHMIO W MPOXOJSIIEe YEepe3 BEpIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHcTBe. CIOKEHNE U BHIYUTAHHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4Kciio. PaszioxkeHue BEeKTopa mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBWJ JEUCTBUM C Bekrtopamu. lIpsmoyronbHas cucrema
KoopauvHaT B mpoctpaHcTBe. Koopaunarel Bektopa. llpocrenmme 3agaum B
KOOpJIMHATax. YToyl MexIy Bekropamu. CKalsipHOE NpPOU3BEACHHE BEKTOPOB.
Brruncnenue yrioB MeXIy IpsSIMBIMUA M TUIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIN
METOJ] IPU PEIICHUH T€OMETPUUYECKUX 3aau.



IIVIAHUPYEMBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHHUS MpOrpaMMbl yueOHoOro mnpeamera «MaTemaTHKa»
XapaKTEepPU3YIOTCSA:

I'paxxnanckoe BocnuTaHue:

c()OPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3WIHMHU OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEeMaTHUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH, NpOIEAyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMUATHHBIMA WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHHUEM.

IIaTproTHYeckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPayKIAHCKOW MIACHTUYHOCTH, YBKEHHUS K MPOILLIOMY
M HACTOSIIEMY POCCHUMCKOW MATEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSAM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOM MAaTEMAaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTrO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM TPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYUBOTO OyIYILIETO.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYas OCTETUKY  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKICHUN; BOCIPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jInvyHbIX BUOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSATh MaTeMaTHYeCKue 3HaHUsS B HHTEpecax
3I0pOBOTO M 0Oe30macHoro oOpasza KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHUe, cOAaTaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (u3nueckas
AKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUSA, MPU 3aHATUSX CIOPTUBHO-0310POBUTEIIHLHON
JIEATEIBHOCTBIO.

Tpynosoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; MUHTEPECOM K pPa3IuYHBIM
chepam mpodhecCHOHANBLHOM AESITENbHOCTH, CBSI3aHHBIM C MaTEMAaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSDKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEIICHUH IPAKTUYECKUX 33]]a4 MAaTEMaTUYECKON HAIIPaBICHHOCTH.

IKO0JI0rH4eCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIbTYphbl, TMOHUMAHWEM BIHUSHUS COIUATBHO-
SKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
I00ANFHOTO — XapakTepa JKOJOTHMYECKUX  MpoOJiieM; OpUEHTAllMeil Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU NJIs1 pEeHIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpeipl, MIIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCJIEACTBHUM JJISI OKPYKAIOIIEN CPEIbI.

LleHHOCTH HAYYHOI0 MO3HAHUA:



C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAYKU M OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
4eJI0BEYECKOM JIEATEIIbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYUMOCTH JUIS Pa3BUTHS LUBUIM3ALINY;
OBJIQJICHUEM SI3BIKOM MAaTEeMAaTHKH M MaTEeMaTH4eCKOH KYJIbTypOll KaK CPEICTBOM ITO3HaHUS
MHUpa; TOTOBHOCTBIO OCYHIECTBISTh TPOCKTHYID M HCCIEIOBATEIbCKYIO JIESTEIHLHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MIPOrpaMMbI yaeOHOTO TipeameTa «MaTemaTukay
XapaKTepU3YIOTCS  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUSAMU,  YHUBEPCAIbHOIMU — PecyIsmUHbLMU
OelcmeusIMu.

1) Vuusepcanvhvle noznasamenvmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00VHaArOWUXCcsi (0CBOEHUE MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npuMeHeHue 102U4eCKUX, UCCIe008amelbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBble joruyeckue aeicTBus:

e BBIBISTH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB,
MIOHSATHUH, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYyITHUpPOBATH OINpPEICIICHUS MOHSITHH;
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KiIacCH(DHUKAIINN, OCHOBaHHS JJIsi 0000IICHUS
Y CpaBHEHUs, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

e BOCIPHHHMATH, (DOPMYIIHPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

e  BBIIBIIITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHS B (haKTax,
TAHHBIX, HAOMIOJACHHUSX W YTBEPXKACHUSAX; Ipeaaratb KPUTEPHH JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

e JIeNaTh BBIBOJIBI C HMCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOUeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSTEIHHO JJOKA3aTEIbCTBA MATCMAaTHUCCKUX YTBEPKACHUH (TIPsSMbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOIAUTH TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KIICHUS U BBIBOJIBL;

e BBIOMpATh CIOCOO pelIeHus y4eOHOW 3a7auM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BEIOUpaTh HANOOJIee MOIXOAAIINA ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBaTebcKue 1eCTBUSA:

e HCIONB30BaTh  BONPOCHI  KaK  HCCIENOBATENbCKHI  MHCTPYMEHT  IO3HAHUS;
(GOopMyIIHPOBaTH BOMPOCHI, (DUKCHUPYIOIIME TPOTHBOPEUYHUE, MPOOIIEMY, YCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATH CBOIO TIO3HIIHIO,
MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaThudecKoro oObeKTa, SBICHHS, Tpollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00BEKTaMH, SBIICHUSMH, IIPOIIECCAMHU;

e  CaMOCTOATENHHO (OpMyaUpOBaTh OOOOIICHUS W BBIBOJABI 1O pe3yjbTaTaMm
NpOBEAEHHOTO HAOTIOJACHMS, UCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U O0OOIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOXKHOC pa3BUTUEC IPOLECCCA, a TAKKEC BbIABUIaTh MPCAIIOIOKCHUA
0 €I'o Pa3sBUTHUHU B HOBBIX YCJIOBUSAX.

Pabora ¢ nnopmanmeii:

BBIBIIATH AeOUIHUTH MH(POpMANNH, TaHHBIX, HEOOXOJUMBIX JUIS OTBETa HA BOIPOC U
JUISL pEILICHNS 33/1a4H;

BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pA3JIMYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUIOB U (OpM
Ipe/ICTaBICHNUS;

CTPYKTYpHPOBaTh HMH(OpMANNIO, TPEACTABIATH €€ B  Pa3sNUYHBIX  (opmax,
WITIOCTPUPOBATh IpadUuECKy;

OLIGHUBATh HAAEKHOCTh MH(OPMAIMM IO CAMOCTOATENBHO C(HOPMYyIHPOBAHHBIM
KPHUTEPHUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHDBLE OCliCMEUs, 00ecneuusarom coopmuposaHHoCmsb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo01enue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSMH U LEIAMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
IUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUs 331a4u, KOMMEHTHPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYKJIEHHsI 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI TeMbI, IPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELICHUS;
COMOCTABJISITh CBOU CYXKIEHUS C CYXACHHUAMHM JpYrMX YYacTHUKOB JHMAaJIOra,
00Hapy>KUBATh Pa3IMuMe U CXOJCTBO MO3UIHI; B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEICTABIIATh PE3YJIbTAThl PEIICHUS 3alauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajqad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHun4ecTBo:

NOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAaHAHON M MHIMBUAYaJIbHOW pabOThHI
Opyd pelIeHUuH Y4YeOHBIX 3a/a4y, NPUHUMATh IIeJb COBMECTHOW JIEATEIbHOCTH,
IUIAHUPOBAaTh OPraHMU3allMI0 COBMECTHOM paboThl, pachpenensarTb BHABI padoT,
JIOTOBAapMUBAThCS, OOCYXKJaTh IMPOLIECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIIOJIeH;

y4acTBOBaTh B IPyNIoOBBIX (hopmax padoTsl (00CyKaeHHs, 0OOMEH MHEHUH, «MO3TOBbIE
LITYPMb» W UHBIE); BBINOJIHATH CBOK 4YacTb pabOThl U KOOPAUHHPOBATh CBOU
JeMCTBUSA C IPYTHMU YWIEHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOET0 BKJIaJa B 00U
HOPOAYKT 10 KPUTEPUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlClo8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranmn3anus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3aJ]auH, BBIOUPATh CIIOCO0 peIIeHus ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIaJACTh HaBbIKaMH MMO03HaBaTEIILHOM pe(i)neKcm/I KaK OCO3HaHUA COBCPHIACMBIX
I[eﬁCTBHﬁ U  MBICIIMTCIBHBIX HPOHECCOB, HUX PE3YJIbTATOB; BJIAACTDH criocodoamu



CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpolecca M pe3yibTaTa peuieHHs MaTeMaTH4ecKOil
3a/1a4u;

e MpEeABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 3a7aud, BHOCUTb
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH NPUYMHBI
JOCTIDKEHUSI WIIM HEIOCTMIKECHHUSI PE3Yy/IbTaTOB JEATEIIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

OrniepupoBaTh NOHATUSMU: TOUKA, MPAMasi, INIOCKOCTb.

[IpuMeHSTh aKCMOMBI CTEPEOMETPHUH U CJICJICTBHS U3 HUX MPU PEIICHUUA TE€OMETPUUYECKUX
3a7a4.

OnepupoBaTh TMOHATHSAMH: TMApaUICIbBHOCTh M MEPICHIUKYISIPHOCTh TPSAMBIX U
IUIOCKOCTEH.

KiaccudunmpoBars B3anMHOE pacIofi0KEHUE PSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSIMH: JBYTPAHHBIH YroJ, TpaHW JBYTPAHHOTO YyIya, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YroJl ABYTPAaHHOTO yTJjia; TpaaycHas Mepa JIBYrPaHHOTO yIJia.

OniepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPAaHHUK,
AJIEMEHTHhl MHOTOTPaHHUKA, TPaBUIILHBIN MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHHMKOB (TTUpaMHia; MPU3Ma, MPSIMOYTOIbHBIN
napasuiesienurnes, Kyo).

KnaccudunupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS Ui KjaccUUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TPaBUJIbHBIE MHOTOTPAaHHUKH, TMpPSMbIE |
HAKJIOHHBIC MPU3MBI, ITapaJLICICITUIICIBI).

OnepupoBaTh NOHATUAMU: CEKYyLIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSCHATD MPUHIIUATIBI TOCTPOSHUS CEYCHUH, HCTIONIB3YsI METOJ CJICIOB.

Ctpouth CeueHHs] MHOTOTPAHHUKOB METOIOM CJIEIOB, BBITIOJHSTH (BHIHOCHBIC) TUIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXIEHHE TEOMETPUYECKHUX BEJIMYMH MO o0pa3nam Huiu
aIropuTMaM, NPUMEHSS H3BECTHBIE AHAIUTHYECKHE METOAbl TMPHU PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYMCICHUE DPACCTOSHUN MEXAY IBYMS TOYKAMU, OT TOUYKH IO
NPsIMOM, OT TOUKH /10 TUIOCKOCTH, MEXKY CKPEIIUBAIOUIUMUCS MPSMBIMHU.

Pemate 3amaun Ha HaXOXKJICHHE T'E€OMETPHUECKMX BEJIWYMH 1O olpasmaMm Hiu
aqropuTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYECKUX 3a/l1ad Ha BBIUMCIICHUE YTJIOB MEXKIY CKPEIIUBAIOIIUMUCS MPSMBIMHU, MEXITY
MPSIMOM M MIIOCKOCTBIO, MEKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIOMIAAN TOBEPXHOCTE MHOTOTPAHHHUKOB (MIPU3Ma, MHpaMua) ¢
npuMeHeHueM (OopMyJ; BBIYUCIATH COOTHOIICHHS MEXKAY IUIOMAISIMUA IMOBEPXHOCTEH,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CHUMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H IIJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPHI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCcKux GUrypax, MpeJCTaBICHHYIO Ha YepTekKaxX U PUCYHKaX.

[IpumensTe reomerpuueckue (akTbl JUIS PELICHUS CTEPEOMETPUYECKHUX  3ajad,
NPEIOIArafoIIuX HECKOJBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHATH HpoCTEHIIME NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKA[MOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUCCKHX 3a/1ad.

[lpuBOAWUTH TpPUMEpPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TIPUPOAC U IKH3HH,
pacrio3HaBaTh MPOSBIICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[IpuMeHATH MONy4YEHHBIE 3HAHMSA HA IIPAKTUKE: aHAJIU3UPOBATH PEABHBIE CUTYallUd U
MMPUMCHATH HU3YUCHHBIC IIOHATUA B mponecce IIOHUCKa pelIcHuA MaTeMaTHN4YCCKHN
cOpPMYITHPOBAHHOW TPOOIEMBI, MOACITHPOBATH pPEATbHbIC CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNU C HCIIOJIb30BAaHHEM T'€OMETPHUYCCKUX TOHSATHH U TEOpEM,
amnmapara aireOpsl; peniaTh NPakTUIECKUe 3a/1a4H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUECKUX
BCIIMYHH.

11 KIIACC

OnepupoBatb MOHSTUSMU: UIHHIpUYECKast MMOBEPXHOCTb, oOpa3ymoiue
WIMHPUYECKON MOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKOM
MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

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

OOBSCHATH CITOCOOBI MOTyYEHUS Tell BpallleHusl.

KnaccuduimpoBaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOIl CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
IapOBOM CJIO, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIOIIAIM MOBEPXHOCTEH TeNl BpallleHUs, TEOMETPUUYECKUX TEJ C
npUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy M OMHCAHHBII OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK UJIU TEJIO BPAIlIEHUS.

BbluncnsaTe COOTHOLIEHUS MEXIY IUIOMIAIIMU MOBEPXHOCTEH M 00bEMaMU IMOJIOOHBIX
Te.

N300paxarh u3yyaemble (UTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTBHIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (pUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpallleHusl.

W3Brekarb, UHTEPIPETUPOBATH U MPEOOPa30BBIBATH MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, NpeiCcTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE AEHCTBUS CI0XKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHHSI BEKTOpA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHU 00JIa1a10T.

[IpuMeHATh paBUIIO MapasuIeICNIIE A,

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEKIY BEKTOPAMHM, CKaJspHOE
IPOM3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.



HaxoauTh cyMMy BEKTOPOB M MPOM3BEACHHE BEKTOpA HA YMCIIO, YTOJI MEXKIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3anaBarh IOCKOCTh YPABHEHUEM B JICKAPTOBON CHCTEME KOOPAMHAT.

[lpuMeHATh TeOMeTpUYecKHe (aKThl IS PEUICHUS CTEPEOMETPUYECKUX  3ajad,
HPENOJIAraroluX HECKOJIBKO IAroB PEIICHUs, eCH YCJIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiiine reoMeTpHUUSCKUE 3a]aUi HAa TIPUMEHEHHUE BEKTOPHO-KOOPMHATHOT'O
MeTo/a.

Pemare 3agauu Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOMICHUN W HaXOXICHHE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WM aJirOpuTMaM, NpUMCHASA U3BCCTHBIC MCTOJLI ITPU
PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKHX 3a/1ay.

[IpuMeHATh MPOCTEHIINEe MPOrPAaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1a4.

[IpuBoguTe mHpuUMEpPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE U KHU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE.

[IpuMeHATh TOJy4CHHBIC 3HAHHMS Ha MPAKTHKE: aHAIW3UPOBATh PEalbHbIC CHTYalldd H
NPUMEHATh M3YYCHHbIE TIOHATHS B  TIpOIECCE TMOMCKA  PEIICHHS  MaTeMaTHYECKH
chopMyITUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIC CUTyallUd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKIX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4vecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
wn NporpaMMb1 Bcero Kontpoabusbie IIpakTuueckue 06pa3oBATEIBHbIC
padoTsbI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIOCKOCTH B MPOCTPAHCTBE. 12 1
[MTapannenbHOCTh MPSMBIX M IIIOCKOCTEH
3 HepneHJJmimepHOCTb HPSIMBIX U 12
IIOCKOCTEH
4 VYTIubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YTJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpouabusie IIpakTuueckue (wipp )

MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE

padoTshI padoThI
pecypchl

Tena Bpamenus 12

OO0BEMBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpenue, 06001IECHNE, y 1

cUCTEeMaTH3aIlus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuna nzo0paskeHus Ha pUCYHKaAX:
n300pakeHHs IIIOCKOCTEH, MapauienbHbIX
IpSIMBIX (OTPE3KOB), CEPENHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

Koan4yecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchbl

TlonsTus: TMEPECCKAOIHNECA IIIOCKOCTH,
MEPECCKAOIHNECA MpAMast U MJIOCKOCTh
3HaKOMCTBO C MHOT'OTpaHHUKaMU,

H306pa)KCHI/IG MHOT'OTPaHHUKOB Ha PUCYHKAX,
Ha NPOCKIMUOHHBIX YCPTEKaAX

HavaneHele cBeieHus 0 KyOe U mupamMuae, ux
pa3BépTkH U Mojenu. CedeHus
MHOTOTPaHHUKOB

HavaneHbie cBeieHns o0 Kyde U mupamMuae, ux
pa3BépTku u Mozenu. CeueHus
MHOTOI'PaHHUKOB

[TonsTre 06 aKCHOMAaTUYECKOM TTOCTPOCHHH

CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJICJICTBHS M3 HUX

TonsTHE 06 AKCHOMATHYECKOM TTOCTPOCHUH
CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH U
CJICJICTBUS M3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

9 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

10 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX
B3aunmHoe pacronoxeHue npsiMbix B

11 IIPOCTPAHCTBE: NEpeceKaroImecs,
napajJieNibHbIe M CKPEIINBAIOLIHECS
PsIMbIE
[TapanmiensHOCTh MPSMBIX U MJIOCKOCTEH B

12 MPOCTPAHCTBE: MapauIeNbHbIE MPSIMbIC B
[IPOCTPAHCTBE; NapauIeIbBHOCTh TPEX
TIPSIMBIX
[TapaniensHOCTh MPSMBIX U IIIOCKOCTEN B

13 npoctpancTse: [lapamiensHOCTh MpsAMOi U
IUIOCKOCTH

14 VYTIIbI ¢ COHAMPaBICHHBIMU CTOPOHAMU

15 VYros Mexay NpsAMBIMU B IIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapanienbHOCTh MIIOCKOCTEM:
napaiebHbIe TUIOCKOCTH

18 CaolicTBa nmapauieIbHBIX TIOCKOCTEN
[Ipocreiimue MpocTpaHCTBEHHBIC (GUTYPHI

19 Ha TUTOCKOCTH: TETPadp, KyO,
napasuieNenumne/

20 [Toctpoenue cedeHunit

21 [TocTpoenue ceuenumii




22

Konmpononaa paooma Nel no meme
"IIpamsle u nrockocmu 6
npocmpancmee. Ilapannensnocms
npamvlx u njaockocmei"

23

[IepnieHIUKYIAPHOCTD NPAMOU U
IIJIOCKOCTH: MIEPIICHIUKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE

24

25

[IpsimMble napasenbHble U
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH
IIpsiMble mapasienbHbie U
NEPIEHAUKYIISAPHBIE K IITIOCKOCTH

26

IIpu3Hak nepneH UKy pPHOCTH IPSIMON U
IUIOCKOCTH

27

28

IIpu3HaK neprneHUKyJISPHOCTH NPSIMOM U
IUIOCKOCTH

Teopema o psIMON EPIEHAUKYISIPHON
IUIOCKOCTH

29

TeopemMa 0 npsAMON NEPHEHIUKYISAPHON
TUIOCKOCTH

30

31

Teopema o psIMON NEPIIEHAUKYIISIPHON
TUIOCKOCTH

HCpHCH,I[I/IKyJ'IHp 1 HAKJIOHHBIC: paCCTOSIHUC OT

TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMON
JI0 IIJIOCKOCTH

32

IleprienquKyNIsSIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JIO TIOCKOCTH, PACCTOSIHHUE OT IPSIMOU
IO TUIOCKOCTH

33

[lepnienauKysp 1 HAKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTHU, PACCTOSTHUE OT MPsIMO
JI0 IUIOCKOCTH




[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUNIOCKOCTH
35 VYTI1bl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U INIOCKOCTBIO
36 JIByrpaHHBIN yroJl, TMHEHHBIN yroa
JBYTPaHHOIO yria
37 JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yria
[IeprieHAMKYISAPHOCTD INIOCKOCTEN:
38 NPU3HAK MEPIECHANKYISIPHOCTH JBYX
IJIOCKOCTER
[TeprieHIUKYJIAPHOCTD MIIOCKOCTEM:
39 NPU3HAK MEPIIEHANKYISIPHOCTH BYX
IUIOCKOCTER
[IepnieHIUKYISAPHOCTD INIOCKOCTEMN:
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN
41 Teopema o Tp€x nmepneHAUKYISIpax
42 Teopema o Tp€x nmepneHaUKYISIpax
43 TeopeMa 0 TpEX nmepneHAUKYIIApax
Koumponvuasn paboma Ne2 no memam
44 "I[lepnenOuKynApHoCmb RPAMBIX U
niaockocmeir” u "' Yenot mexcoy npamvimu u
naockocmamu"
Ilonsarue MHOTr'OrpaHHuKa, OCHOBHBIC
45 OJICMCHTBI MHOTOI'paHHHKA, BBIITYKIIBIC U

HEBBIITyKJIble MHOTOTPAaHHHUKH; pa3BEPTKA
MHOTOTPaHHUKA




46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu 1
OCHOBAHUSA IIPU3MBI; IIpsIMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, IpsMOYTrOJIbHbBIN
napauiesIenue] 1 ero CBOMCTBa

48

49

50

51

[Tupamupa: N-yroypHas NupamMuia, rpaHy U
OCHOBaHUE MUPaMUJIbl; OOKOBasl U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; [IPABUIIbHASL U
yCeuy€HHas nupaMuIa

[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NpPaBUIIBHOTO MHOTOTPAaHHUKA; ITPAaBUIIbHAS
npu3Ma 1 npaBuJibHasA NUpaMHuaa,
[paBUJIbHASA TPEYrojbHasA MUpaMuia U
MPAaBWIBHBIN TeTpasip; KyO
[IpencraBiaenue o NpaBUIbHBIX
MHOT'OT'paHHHMKAaX: OKTa31p, JOJAEKadJIp U
HKOCAdIP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
napauiCIcIuIcaax, nmpaBUJIbHBIX
MHOI'OI'paHHHUKaXx

52

Berrunciienue 371eMEHTOB MHOTOTPAaHHHKOB:
pEOpa, TuaroHaiu, yribl

53

[Tnomaas 60KOBOM MOBEPXHOCTH | ITOJTHOM
MMOBEPXHOCTHU MPSIMOM TPU3MBI, TIIOIIA b
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMOI MPU3MBI




[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITHPAMH/IBI,

>4 TEopeMa O TUIOIIAIH OOKOBOH MOBEPXHOCTH L
YCEYEHHOM MUPAMUIBI
55 Konmpononaa paboma Ne3 no meme 1
"Muozocpannuku'
56 [TonsiTre 06 06BEME 1
57 O0BEM TUpaMu bl 1
58 O0bEM nupamMuIbI 1
59 O0BEM TUpaMu bl 1
60 O0BEM mupamMuIbI 1
61 O0BEM TPU3MBI 1
62 O06BEM IPH3MBI 1
63 O0BEM ITPU3MBI 1
64 Koumponsnan paboma Ned no meme 1
"00vémbl MHOZOZpAHHUKO0E"
[ToBTOpenwue, 06001IeHNE cucTeMaTH3aIUs
65 3Hanuid. [TocTtpoeHne cedenuii B 1
MHOTOTPaHHHKE
[ToBTOpEeHue, 06001IEHNE
cucTeMaTHu3alys 3HaHUH.
BrruncneHnre pacCTOSHAN: MEXKIY
66 JBYMSI TOUKaMHU, OT TOYKHU 10 1

MPSIMOM, OT TOYKH J0 TIIOCKOCTH,
MEXKY CKPEIIMBAIOIIMMHUCS
PSMBIMU




67

Hmozoseaa konmpoavnaa paboma
Ne5

68

[ToBTOpEeHue, 00001IEHNE
cHCTeMaTH3allus 3HAaHHH.
Brranciienue yrioB: MexLy
CKPEIIMBAOIIUMIUCS TTPSIMBIMH,
MEXKy IPSIMOM U IIIIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YIIIOB MEXITY
TUTOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, IMameTp;
IO/ TOBEPXHOCTH Cepsl
Bsaumnoe pacrnonoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanyecTBo 4yacoB

Bcero

KonTpoabHubie
padoThbI

IIpakTHyeckue
padoTbI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

[unuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUIUHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHI/IH)IPH‘I@CKOﬁ
IIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIIA s OOKOBOM M IIOJHOM
MTOBEPXHOCTH

N300paxkeHre NUINHAPA HA MIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIHHIPA (TDI0CKOCTRIO, MapaieTbHON
WJTH TIEPTIICHIUKYISIPHOM OCH IMITMHPA)
Konundeckas moBepXHOCTh, 00pa3yromiue
KOHUYECKO MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIKHA,

8 oOpasyromas 1 0Ch; IO, OOKOBOM H
TTOJTHOW MTOBEPXHOCTH
VY ceuéHHbI KOHYC: 00pasyronue u

9 BBICOTA; OCHOBAaHHSA X OOKOBas
MTOBEPXHOCTh
N3o0pakeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApAIIICITEHOM
OCHOBAHUIO, U TNIOCKOCTHIO, TTPOXOIATICH
yepes BEPIINUHY)

11 KoMmb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpasHukK, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WX B TEJIO BPAILCHUS

13 Ilonsarue 06 00bEMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEI

14 O06bEM UIHHApa, KOHyCa

15 O06BEéM mapa u riomazb chepbl
[TonoOHEBIE TENa B IPOCTPAHCTBE.

16 CoOTHOIICHUS MEXKTY TUTOIIAISTMH
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI

17 KonrtponbHas padora no temam "Tena
BpamieHus" u "O0bembI Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYMTAHNE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenune BekTopa 11o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaenenumnena

22

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsimoyronbHas cucrema KOOpJHHAT B
npoctpanctse. KoopanHaThl BEKTOpA.
[Ipocreiimne 3axa4n B KOOpAUHATAX

VYron mexnay Bekropamu. CkalsspHoOe
IIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mex1y NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOI ITPU
pELIEHUHN T€OMETPUYECKUX 3a1a4

KonrtponbHast pabota o Teme "BekTopbl
U KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEeHNE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenme, 0600MIIEHNE U
cucremMarn3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOpPEMBbI Kypca
TUTAHUMETPUHI

30

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3aIMs 3HAHUNA. 3a1a4yn
MJIAHUMETPUHU ¥ METOJIBI MX PEIICHHS




[ToBTOpeHME, 0600IIEeHNE 1

31 cUcTEMAaTH3anys 3HAaHUN. 3a1a4yun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 00600IIEHNE U
39 cucTeMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEPEOMETPUHU
33 HToroBas KOHTpOJIbHASA paboTa 1 1
34 [ToBTOpEeHME, 0000IICHNE U 1
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHaJIN3a, TEOMETPHS.
I'eometpus, 10-11 knaccewl/ Atanacsia JI.C., bByty3oB B.®., Kagomues C.b. u

Apyruc, AKHHOHepHOG O6HICCTBO ((HBI[&TGJ'IBCTBO ((HpOCBeHIGHI/Ie»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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