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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYaOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepaibHOrO roCyAapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIBSBISIEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, M TPATUIMKA POCCHICKOTO OOpa30BaHMSI.
Peamuzanust  mporpamMmbl  o0ecrieUyMBAeT — OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
06H.[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU 06yan0Luchs1.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
0o0y4yeHMsI T€OMETPUH B HAlpaBIEHUU JIMUHOCTHOIO Pa3BUTHs OOyyaromuxcs, (OpMHUpPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4eOHBIX IMCHUILIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUYECKUX aOCTpaKLUii, COOTHOIIECHUH PEabHOIO U UJEATbHOI0, XapaKTepe OTpPaKeHHs
MaTeMaTHYeCKOM HayKOH sSIBICHHH U MPOLIECCOB pPealbHOr0 MUpA, MECTE F€OMETPUH B CHCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB HA YPOBHE CpEIHEro OO0ILero
o0pa3oBaHUs, TaK KakK OOecleYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUINH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAapPHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO MWK, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHHe OpHUeHTHPOBAThCS B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesTeTbHOCTH 4YenoBeka. OpHEeHTalusl YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOTO OBITHS, (opMa OTpaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPYI0BOM
NEeSITeIbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY akKTyalbHa
3amada (GOPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
necTBUH, crienu(pUUHBIX TEOMETPUH, BO3SMOXKHOCTH YCIIEHITHOTO IPOI0JKEHUsT 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma 1o reoMeTpur Ha 0a30BOM YpOBHE NpEAHA3HAYCHA U OOYYaIOIIHXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJHEHHH Ha YPOBHE OCHOBHOTO
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obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Iye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHU U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yO00KO, €clii B JalibHEHIIeM BO3ZHUKHET He0OXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTYyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX ONMMUCHIBATH M U3y4aTh pa3Hble
SIBJICHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaAX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHATHUSMH O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU  ammapaT s pelleHus MPaKTUKO-OPUEHTHUPOBAHHBIX —3aad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle €ero U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeneN€HHbIM 00pa30M OpraHu30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenne OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjad Ha OINEPUPOBaHUE NPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepaTenbHble JuHUM Kypca «['eomerpunm» B 10-11 kjaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpameHus», «Bekropsr n
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KOOPJAWHATHI B TIPOCTPAHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacrpeiessieTcs He TOJIBKO
o COACPXKATCIbHBIM JIMHUAM, HO H IIO TOJaM 06yquI/151 Ha YPOBHC CPCOHCTO OGU.[CFO
o0OpazoBaHusl.

Conepxanre 00pa3oOBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMMBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TAaKUM 00pa3oMm,
YTOOBI OBJIaACHUC TCOMECTPUICCKUMU IIOHATUAMUA u HaBbIKaMH OCYLICCTBJIAIOCH
MOCJIEI0BATENIBHO W IOCTYNATENIBbHO, C COOJIIOJICHHMEM IPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAIMCH B OOIYI0 CUCTEMY I'€OMETPUYCCKHUX TPEACTABICHUH 00yJYarouXcs,
pactupsisi 1 yriayousisi e€, o0pasys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpeOMeTpUH. Touka, mpsiMasi, JI0CKOCTh, MpocTpaHcTBo. [loHaTue
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE: MepeceKarolrecs, napauieibHble U
CKpelmuBawomuecs npsaMble. [lapamiensHOCTh OPSIMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieNibHbIe TMPSMbIE B TMPOCTPAHCTBE; MapaJIENIbHOCTh TPEX NPSMBIX; MapalieTbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HpPSIMBIMH B
npoctpaHcTBe. [lapanienbHOCTh  TUIOCKOCTEW:  TapajuielibHble  IJIOCKOCTH;  CBOMCTBA
napaJuieNbHBIX TUIocKkocTei. [IpocTeiime mpocTpaHnCcTBEHHBIE PUTYPHI HA MIIOCKOCTH: TETPAdIpP,
KyO, Mmapajuiesenumes; NocTpoeHNe CeUeHuil.

IlepneHUKYISIpHOCTE  IPSAMOM M IJIOCKOCTH:  INEPIEHIUKYJSPHBIE IpPSIMBIE B
MMPOCTPAHCTBE, TIIPAMBIC TMAPAJJICIBHBIC W TMNCPICHAUKYIAPHBIEC K IIJIOCKOCTH, IPHU3HAK
NEePHNEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YTOd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYTPAaHHBIA YIOI,
JIMHENHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, pPAacCTOSHUE OT NpsIMOM J0 IUIOCKOCTH, MpoeKuus (GUrypbl Ha IJIOCKOCTb.
[leprieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TpEX MEPNEeHIUKYISApaXx.

MHororpaHHuKHu

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE OJJIEMEHTHI MHOTOTPAaHHUKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas nmpusma; rpaHu
N OCHOBAHUS MPU3MBI; IIPSAMad U HAKJIOHHAA IIPU3MBI; OOKOBas M IMOJIHAA IMMOBEPXHOCTH ITPU3MBEI.
[Tapannenenunesn, nNpsMOYTONbHBIM Mapaienenumnen U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupaMua, TPaHU U OCHOBAaHUE NHUPaMUIbI, OOKOBas W TOJHAS TMOBEPXHOCTH MHUPAMHUJIBI;
npaBuUJIbHasA U yCC‘—IéHHaﬂ nupamMujaa. OJIEMEHTEI Ipu3Mbl W TMHUpPaMHUOBI. HpaBI/IJ'IBHBIe
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MHOTOTPaHHHMKH: TOHSATHE MPABUIBHOIO MHOIOIpaHHMKA; MpaBUJIbHAs NMpPU3Ma U NpaBUIbHAS
nUpamMy/Ia; MpaBUIIbHAS TPEYrojibHasi MUpaMUa U MPaBUIbHBIA TeTpasap; ky0. [IpencraBnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jap, JoJeKa’aAp M ukocayap. CedyeHus HOpuU3Mbl U
IUPaMUJIBI.

CuMmmeTpust B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIbHO TOYKH, HIPAMOMN, IIIOCKOCTH.
DJeMeHTHl CHMMETPUH B MIUPaMHJIaX, apajljieNenuIeax, NPaBmiIbHbIX MHOTOTPaHHUKAX.

Brruncienue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHainu, yrisl. [lmomans 60koBoi
IIOBEPXHOCTU M IOJHOM IOBEPXHOCTH HPSAMOM IpHU3MbI, IUIOIIAJb OCHOBaHWM, Teopema o
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
NpaBWIBHON MUPaMUIbI, TEOpeMa O IUIOMAAM yced€HHoi mupamuabl. [lonstue o6 oOBEMe.
O0bEM nupamMuibl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOLIAJIMH ITOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

11 KJIIACC

Tena Bpamenust

[lwmHapudeckass MOBEPXHOCTh, OOpa3ylolue IMIMHAPUYIECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKOH MoBepXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konudeckasi MOBEpXHOCTh, OOpa3yroOIIFe KOHWYECKOW IMOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyc: OocHOBaHME M BepUIMHA, 00pa3yroomas W OCh; IUIONIAIh
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas IIIOCKOCTh K cdepe; Mmiouanb chepsl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BEpTka UIMHAPa U KOHYCA.

KomOuHammu Ten BpalieHuss U MHOTOIPAaHHUKOB. MHOTOTpPaHHUK, ONHCAHHBIM OKOJIO
cthepsl; chepa, BOUCaHHAs B MHOTOTPaHHUK, WJTU TEJIO BPAIICHHS.

[Tonsitue 00 oOBEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00bEME
OpSMOYTOJIBHOTO Mapajuienenunena 1 ciaeactBus u3 He€. O0béM mmimHApa, KoHyca. OO0BEM
I1apa u miomaab chepsl.

[Tonobubie Tena B mpocrpaHcTBe. COOTHONIEHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMHU TOJIOOHBIX TEJI.

Cevennss uMAMHIApa (MApauieIbHO U TMEPHEeHAMKYISIPHO OCH), CEYeHHMsS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJAIIEe Yepe3 BepIINHY), CEUeHHUs I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocTH U B ipocTpaHcTBe. ClI0KEHUE U BEIUNTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napayenenunena. Pemenne 3anad, CBsI3aHHBIX ¢ IPUMEHEHUEM TIPaBUIT IEHCTBUN C BEKTOPAMH.
[IpsmoyronbHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopaumuaTsl BekTopa. Ilpocreiimme
3aJaud B KOOpJAMHATaX. YTol Mexay Bekropamu. CKalsipHOE NpPOU3BEACHUE BEKTOPOB.
Bbruuciienre yriaoB Mexay TMPSMBIMH U TUTOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOM IPH
pEIICHHH T€OMETPHUECKUX 3a7ad.



INIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE PpEe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTepU3yIOTCS:

Fpamaﬂcxoe BOCIIMTaAHHUC:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHUN, NPOLEAYp TPakJaHCKOTO o0OIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM.

HanI/IOTI/I‘leCKoe BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPpaXKIAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
M HACTOSIEMY POCCHUMCKOW MAaTeMaTUKH, UEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIMTAHUA:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3STHUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITENIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOMUYMBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKHM  OTHOLIEHHWEM K  MHPY, BKJIIOYas O3CTETUKY  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKICHUN; BOCIPUUMYUBOCTHIO K
MaTeMaTUYECKUM aCIIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

C(i)OpMI/IpOBaHHOCTI)IO YMCHUA NPUMCHATbH MATEMATUYCCKHUEC 3HAHHUA B HHTEPECAX
3A0pOBOI0 H 6C3OH3CHOFO 06p333 JKU3HHU, OTBCTCTBCHHOI'0O OTHOIICHHA K CBOCMY 3O0POBBLIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTI/IBHOCTB); (I)I/I3I/I‘{eCKOI‘O COBCPUICHCTBOBAHUSA, ITPU 3aHATUAX CHOpTI/IBHO-O3I[Op0BPIT€J'IBHOI>i
JCATCIIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; MUHTEPECOM K pPa3IUYHBIM
chepam npodeccroHaTbHON NEeITeTbHOCTH, CBS3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHHUSIMU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOp OymyIei npodeccuu U pean30BbhIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTreMaThdeckomy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKHM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PEIICHUH PAKTUISCKUX 3a7]a4 MAaTeMaTHIeCKOW HAPaBICHHOCTH.

JK0JIOru4YecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphbl, TMOHUMAHHWEM BIHUSHUS COIUATBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSTHHE TPUPOJHONW W COIMAIBHOW Cpeabl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa dKOJOTMYECKUX  MpoOJieM; OpUEHTaluel Ha  MpUMEHEHHe



MaTeMaTUYeCKUX 3HAHUU JUIsl pelIeHHs 3ajad B 00JacTU OKpY’Kalolled cpelibl, MIaHuPOBaHUs
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

HCHHOCTI/I HAYYHOI'O IO3HAHUSA:

cpOpMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOLIECTBEHHOW NMPAaKTHKH, TOHUMAHUEM MaTeMaTH4eCKOW HAayKH Kak cepsl
YeJIOBEUYECKON JEATEIBbHOCTH, ITANOB € pa3BUTHS M 3HAYMMOCTH JUIS PAa3BUTHS LUBHIM3ALIUY;
OBJIAICHUCM A3BIKOM MATCMAaTHUKHN H MaTeMaTHYEeCKOMN KYJIBTypOI;'I KakK CpCcACTBOM I1O3HAHUA
MHpa; TOTOBHOCTBIO OCYIICCTBISITH IPOCKTHYID M HCCICIOBATEIBCKYIO JESTEIbHOCTD
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHbIe pe3yiabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTro npeaMera «MaremMaTrukay
XapaKTepU3YIOTCS  OBJAQJCHHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  Oelicneusmu,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yasMUEHbIMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble JJornueckue aeicTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHUMATH, (DOPMYIIMPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpHUIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

® BBIABIIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HMCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUM (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHuss y4eOHOUM 3amaud (CpaBHHUBATh HECKOJIbKO BApHUaHTOB
pelIeHus, BEIONpaTh HanOoJIee MOIXOSMIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

Ba3oBhbIe uccieaoBareJabCKHeE AeiicTBUA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS,
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOJIeMy, YCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IMO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBICHHS, Tpollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00OBEKTaMH, SBICHUSMH, IIPOIIECCAMHU;
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® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yiabTaTaM
POBEAEHHOTO HAOIIOACHMS, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATh MPETOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUISL PEeUIeHHUs 3a1auu;

e BbIOMpaTh UHGOPMALMIO U3 HCTOUYHUKOB PA3NIMYHBIX THIIOB, aHAJIM3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUIOB U (HOpM
NPEICTaBIICHNUS;

® CTPYKTYpUpPOBaTh HMH(POPMALUIO, TPEACTaBIATH €€ B pa3IuyHbX (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

® OIICHWBaTh HAJAEKHOCTH HMHPOPMALUHU 10 CAMOCTOSITEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vhusepcanvnvle KOMMYyHUKAmMuUeHble Oeticmsus, 00ecneuusarom c@hopmupoeanHoCcms

COYUANBHBIX HABLIKO8 00YYAIOUUXCA.

OOwmenne:

® BOCIPHUHUMATH U (HOPMYIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUAMH U IEISIMHU
oOlIeHus; SCHO, TOYHO, T'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTaT;

e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMO TEMBI, TPOOJIEMBI,
pemaeMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TIOUCK PEUICHUS;
COMOCTABJISATH CBOU CYXKICHHS C CYXACHHUAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
oOHapy>KUBaTh pa3INyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyIupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKCHHUS,

® [IPEICTaBIATH PE3yJbTaThl PEIICHHs 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHUs, TPOEKTa;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHS € Y4E€TOM 3a7ad IMPE3CHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyaHu4ecTBo:

® [IOHMMAaTh M WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHONW W WHIWBUAYAJIBHOW pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATENbHOCTH,
IUIAaHUPOBaTh OPraHM3alMI0 COBMECTHOM paboThl, pachpeneisaTb BHIbI pPadoT,
JIOTOBAapHUBAThCS, OOCYXJaTh MpOLECC M pe3ylnpTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX opmax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
MITYPMBI» W WHBIE); BBHIOJHATH CBOI YacTh pabOTBl W KOOPAWHUPOBATH CBOU
JIEMCTBUS C IPYTUMU WICHAMHU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
IPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue CmvlCio8bix

YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTIU.

Camoopranuzamnus:



®  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHs 3a]1a4, BBIOMPATh CIIOCO0 PElIeHus C yuEToM
HMCIONIUXCA pECYPCOB U COOCTBEHHBIX BO3MO)KHOCT€ﬁ, APTrYMCHTUPOBATh U
KOPPCKTHUPOBATH BAPpHUAHTHI peH_ICHI/Iﬁ C y‘léTOM HOBOM I/IH(bOpMaI_II/II/I.

CaMOKOHTPOJIb:

® BJIaJCTh HaABBIKAMH MO3HaBaTEeILHON peCI)JICKCI/II/I KaK OCO3HaHHUA COBCPHIACMBIX
HeﬁCTBHﬁ U  MBICIIMTCIBHBIX IIPOOECCOB, HUX PE3YIbTATOB, BJIAACTh crocodamMu
CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpomecCa HU pe3ylibTaTa PCIICHUA MaTeMaTH4IeCKOM
3a7a4mu;

® MPCABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BOBHHKHYTH IIPpH PCUHICHUH 3ada4d, BHOCUTH
KOPPCKTHUBBI B ACATCIIBHOCT HAa OCHOBC HOBBIX OGCTOHT@J’IBCTB, JAaHHBIX, HaﬁﬂeHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OLCHHMBATb COOTBETCTBHEC PpE3yJibTaTa LCIUW MW YCIOBUAM, OOBACHATH IMPUYNHBI

JOCTHIKCHUS WJIM HCAOCTUXKCHUA PE3YJIbTATOB ILCHTCHBHOCTI/I, HaxXoaUuThb OIHI/I6Ky,
JaBaTh OLEHKY NPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, IPsAMasi, JIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHH U CIEJCTBUS M3 HUX MPHU PELICHUH I€OMETPUUYECKUX
3aj1ad4.

OnepupoBaTb MNOHATUSIMM: NAPAUIETBHOCTh M NEPIEHAUKYJISPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccugunupoBats B3auMHOE pacnoI0kKeHHe MPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JIBYTPAHHOIO yTJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; FpaaycHas Mepa JIByTpaHHOIO yrJa.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIA W HEBBIMYKIBI MHOTIOIDAaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BUBI MHOTOTPAaHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOIbHBIN
napaiesieume1, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUSA I KiaccU(UKaLUU
(BBINYKJIbIE M HEBBITYKIblE MHOTOTPAHHUKHU; TPaBHJIbHbIE MHOTOTPAHHUKHU; MpsMble U
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIE/Ibl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4eHNE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUYECHH, UCTIONIb3YSI METOJI CIIE/IOB.

CrpouTh ceueHHs] MHOTOIPAaHHHKOB METOJOM CJIEJO0B, BBIMOIHATH (BBIHOCHBIE) IJIOCKUE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUI CBEPXY, COOKY, CHU3Y.

Pemars 3amaun Ha HaxOXJAGHHE TEOMETPUYECKHX BEJIMYMH 10 oOpaslaM WiIH
QIrOpuTMaM, INPUMEHAS HU3BECTHBIE AHAJUTHUUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTEeMaTUYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOUKH N0
NPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEX1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemarp 3amaun Ha HaXOXJACHHE TEOMETPUYECKHMX BEIMYMH 10 oOpaslaM WIn
QIropuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHM CTaHAApTHBIX



MaTeMaTHYECKUX 3a][ad Ha BBIYHCICHHE YTJIOB MEXIY CKPEUIMBAOIIUMUCS MPSIMBIMH, MEKIY
MPSIMOM U TNIOCKOCTBIO, MEXTY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnsate 00bEMBI U TIIOMIAANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (GOpMyJ; BBIYHCISATH COOTHOIICHHUS MEXIY IUIOMAASMUA TTOBEPXHOCTEH,
00BEMaMu TIOOOHBIX MHOTOIPAaHHHUKOB.

OnepupoBaTh TOHITHSIMH: CHMMETPUS B MPOCTPAHCTBE; IICHTP, OCh W IIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEIKAX U PUCYHKAX.

[IpumensTh reoMerpuueckue (aKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIOJIATAOIINX HECKOJBKO IIIarOB PEHICHUS, €CIIM YCIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHsTh TpOCTEHIIME TPOTPAMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUYCCKHX 3a]1ad.

[TpuBOIUTE, TpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTCH B MPUPOAC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHSTh TOJMYYECHHBIC 3HAHWS HA MPAKTHKE: aHAIM3HPOBATH pEabHBbIC CUTYAIMH |
NPUMCHSTh HM3YyYEHHBIC TIOHATHS B  MPOIECCe TOWCKAa  PEIMICHUS  MaTeMaTHYEeCKH
c(OpMYyJIMPOBAHHON MPOOIEMBI, MOICIUPOBATH PEATLHBIC CUTyallMd Ha SI3BIKC TCOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIIOJIb30BAHHEM I'€OMETPUYCCKUX TMOHSATHH U TEOPEM,
ammapara areOpbl; peniath NPakKTHYECKHUE 3aauu, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPUICCKHX
BCJIMYMH.

11 KVIACC

OnepupoBatb MOHSTUSMU: LHWIMHIpUYECKas MTOBEPXHOCTb, oOpa3ymoiue
LWIMHIPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

PacnioznaBaTh Tena BpaueHus (LUIMHIDP, KOHYC, chepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccudumupoBars B3auMHOE pacioiiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIApOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS], BBICOTA LIAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM TOBEPXHOCTEH TeN BpAalll€HUs, T€OMETPUUYECKUX TEN C
npuMeHeHueM (Gpopmyi.

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

BbuncnsTh COOTHOIIEHMS] MEXAY IUIOMIAJMU MOBEpXHOCTEH M 00bEMaMu MOJOOHBIX
Te.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINOMHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUJT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BpaAILlCHHUS.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.
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BBITIOTHATE TEHCTBUS CIIOKCHHUSI BEKTOPOB, BEIUMTAHUS BEKTOPOB M YMHOXCHHS BEKTOpa
Ha YUCJI0, OOBICHATH, KAKMMU CBOMCTBAMH OHHU 00JI1aJaf0T.

IIpuMeHATh IpaBUIIO MapasuIeIICIUIIE A,

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrojd MEXKIY BEKTOPAMH, CKaJISpHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI.

HaxomuTth cymMMy BEKTOPOB M TIPOU3BEIICHUE BEKTOpA HA YUCIIO, YTOJI MEXKIy BEKTOPAMH,
CKaJIIPHOE TPOM3BEICHUE, PACKIIaIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[TIpumensTh reoMerpudeckue (AKTBl I PEIICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIU YCIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOU
dbopwme.

Pemate mpocteiiime reoMeTpuYecKue 3a/1aul Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemate 3amaur Ha JI0Ka3aTeIbCTBO MAaTEMATHUYCCKHUX OTHOIICHHMH M HAXOXJICHHUE
FCOMETPHUYCCKHUX BEIUYHMH 10 00pa3liaM WM aJrOpUTMaM, IPUMEHSS U3BECTHBIC METOJbI MPHU
pCIIEHUHN CTaHIAPTHBIX MaTEMATHUYCCKHX 3a7ay.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKIX 3a]1a4.

[TpuBOUTL, TpHUMEpPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEH B MPUPOAC M IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHATU3UPOBATHh PEAJbHBIC CUTYAIlMH U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCE IOUCKA PEIICHHS  MaTeMaTHYECKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
HCCIICIOBATh TMOCTPOCHHBIC MOJEIU C HCIOJb30BAHUEM TI'€OMETPHUYCCKHUX IOHATHH M TEOpPEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKHUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM IeOMETPHUICCKIX
BEJIUYMH.

OueHka 10CTHXKEeHUA

Bujanl oleHOYHBIX 10 ka 11 ka
npouenyp

Kontpoannas pa6ora 12 8
CamMocTosiTeJILHAs 18 21
paboTta

MaTteMaTHYeCKH I 1 -
AUKTAHT

3auér - 2

Kpamkoe 00606uiennoe onucanue npogepouHvix paoom.

ba3oBrblii ypoBeHb TectoBble 3agaHus

(40%) (3aKkpBITOrO THTIA BEIOOP OAHOTO OTBETA, YCTAHOBUTH COOTBETCTBHE)
PenponykTHBHBIE 331aHUS

IloBbIICHHBIIH TecroBble 3aganus (OTKPHITOrO THIIA)

ypoBeHb (40%) TBopueckuie 3ajaHus, 3aJJaHNs] «HAWU OINIHOKYY.

Bricokmii ypoBeHb TBopueckue 3a1aHus

(20%) 3a/1aHusl OBBIIICHHOW CIIO)KHOCTH
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Cucmema ouenku

OneHka

O0001IeHHOE ONTHCAHUE PerIaMeHTa MPoBeIeHus1 padoT

OueHKa NUCbMEHHLIX KOHMPOIbHLIX PAOOH N0 MAmeEeMAmuKe.

CTaBHUTCS, €cii paboTa BBHIMOJIHEHA MOJHOCTHIO; B JIOTHYECKHX DPACCYXKICHHAX U
000CHOBaHUM PEIICHUSI HET MPOOEIOB U OMIMOOK; B PEIICHUN HET MaTEMaTHYCCKUX
omuO0K (BO3MOXHA OJIHA HETOYHOCTb, ONKCKA, KOTOpas HE SIBISCTCS CICICTBUEM
HE3HaHWS WM HETIOHUMAHUA y4eOHOTO MaTeprana).

Ouenka ycmHblX 0meemos no mamemamure.

CTaBHTCS, ecIi 00yJaroluiics MOJTHO PACKPbUI CONlepKaHue Marepuana B o0bEMe,
MPEeIYCMOTPEHHOM MPOrpaMMO M yYCOHWUKOM; W3JIOXKWJI MaTepHan TPaMOTHBIM
SI3BIKOM B ONPECIEHHONW JIOTHYECKOW IMOCIIEIOBATEILHOCTH, TOYHO HCIIONB3YS
MaTEMaTHYECKYH) TEPMHHOJIOTUIO M CHUMBOJIMKY; MPABUIILHO BBHITIOIHHI PUCYHKH,
YepTeXH, TpaduKH, COMYTCTBYIOIIME OTBETY; MOKa3al YMEHHE HWILIIOCTPUPOBATH
TEOPETUYECKUE TOJOKEHUSI KOHKPETHBIMU TMPUMEPaMH, TPUMEHSATh WX B HOBOM
CUTyalluld 1IpA  BBIIOJHCHUH TIPAKTUYCCKOIO 3aJaHUA; IMPOACMOHCTPHUPOBA
YCBOCHHE paHee M3YYEHHBIX COIyTCTBYIOIIMX BOMPOCOB, C(HOPMUPOBAHHOCTH U
YCTOMYMBOCTh HCIONB3yeMbIX TIPU OTBETE YMCHMM W HABBIKOB; OTBeYal
CaMOCTOSITETIbHO, 0€3 HABOJSIIUX BOMPOCOB Yy4YHTENS. BO3MOXHBI OIHA-IBE
HCETOYHOCTU IIpU OCBCHICHHWU BTOPOCTCIICHHBIX BOIIPOCOB WM B BbIKJIAaJKaX,
KOTOPBIC YUCHHK JIETKO UCTIPABIII MOCIIC 3aMEYaHUS YUUTEIS.

Ouenka nucbMeHHbIX KOHMPOIbHbIX PAOOM NO MamemMamuxke.

CTaBUTCSI, €Clii paboTa BBIMOJIHEHA MOJIHOCTHIO; HO 00OCHOBAHUE ILIATOBY PEIICHUS
HEJIOCTaTOYHO; OIyIIIeHa OJJHA OLINOKa Uit 2-3 HeouéTa B BBIKIAIKAX, PUCYHKaX,
yepTekax Wiu rpadukax.

Beimonaenne Bcex 6a30BBIX 3aJaHUI U OTHO 3a/1aHKE MTOBBIIIEHHOTO YPOBHS WIIN
BBICOKOT'O YPOBHSI.

Ouenka ycmHblx 0meemos no mamemamuxe.

CTaBUTCS, €CIH OTBET yJOBJIETBOPSET B OCHOBHOM TPeOOBAaHMSIM HA OLEHKY «5», HO
nopru 3TOM HUMECT OJUH U3 HEAOCTATKOB: B H3JIOXKCHHU JOITYHICHBI HeGOJ'H)IHI/Ie
mpoOesbl, He WMCKa3MBIIME MAaTeMaTHUECKOE COJICpKAHWUE OTBETa, HCIpPABICHHbBIE
MOCJIe 3aMEYaHMs YYHTENs; JOMyIIeHbI 1-2 Hemouyéra NMpH OCBEIICHUH OCHOBHOTO
COACPKaHUA OTBETA, UCIIPABJIICHHBIC ITIOCJIC 3aMCYaHUA YUUTCIIA, JONYIICHbI OHH/I6K3
win Ooyee JBYX HEIOUYETOB NPH OCBEIICHHH BTOPOCTEIICHHBIX BOIPOCOB WIIM B
BBIKJI]IKaX, JIETKO MCIPABICHHBIC MTOCIIE 3aMEUaHNs YIUTEIIS.

Ouenka nucbMeHHbIX KOHMPOILHBIX DAOOH N0 MAMEMamuKe.

CTaBUTCS, €CIH JOMYIICHO OoJjiee OXHOW oOmuOku wiu Oojee 2-3 HEIOuETOB B
BBIKJIQ/IKAX, YepTexax Wi rpadukax, HO 0Oydarommics obmamaer 00s3aTebHBIMU
YMEHUSIMH 10 TIPOBEPSIEMOI1 TEME.

Ouenka ycmHblX 0meemos no Mamemanuxe.

CTaBUTCS, €CIM OOYYalOUIMHCS HEMONHO WIM HEMOCIeI0BaTeNbHO PACKPBLT
colepkaHHWEe MaTepuaja, HO TMOKa3zaj oOmiee TOHMMaHHe BOOpoca U
MIPOJAEMOHCTPUPOBATl ~ YMEHUs, JOCTATOYHbIE JJIs  JAajbHEHIIEro  yCBOCHHMS
porpaMMHOro Matepuana (ompenenéHHsle «TpeboBaHMAMH K MaTeMaTHYECKOM
MOJrOTOBKE YYAIIUXCS»); €CIH y OOYYarolerocs MMEIHCh 3aTPYAHECHUS WIA UM
ObuIM  JOMyIIEHBl OMIMOKM B  ONPEACICHUMH  IOHATHH,  HCIIOJIb30BaHUU
MaTeMaTHYECKOH TEPMHUHOJIOTHH, YepPTEXaxX, BBIKJIAJKaX, WCIPABICHHbIC IOCIe
HECKOJIbKUX HaBOJSAIIMX BOMPOCOB YYHTEIS; €CIU OOYUYAIONIMHCS HE CIPaBHICS C
MPUMEHEHNUEM TEOPHH B HOBOW CHTYallMH MPH BHIMOJIHEHUN PAKTHYECKOTO 3a1aHHs,
HO BBITIOJHUI 33JlaHUsI 0053aTEIBLHOIO YPOBHS CJIOKHOCTH MO AaHHOH TeMe; eciu
o0yyJaromuiics MpU 3HAHUH TEOPETHUECKOTO MaTrephalia IMoKa3all HeJOCTATOYHYIO
c(OpPMHUPOBAHHOCTH OCHOBHBIX YMEHUH M HABBIKOB.
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Ouenka nucbMeHHbIX KOHMPOIbHBIX DAOOM N0 MaAMeMamuKe.

CTaBUTCS, €CIIA B pabOTE TOMYIIEHBI CYIIeCTBEHHBIEC OTUOKH, BEISIBUBIIIHE, YTO
oOyuJaromuiicst He ooagaet 00s3aTeIbHBIMU YMEHHUSIMH I10 TAHHOW TEeME B TTOJHON
Mepe WU ecii paboTa MoKasaja MOJHOE OTCYTCTBUE Yy 00y4aroIerocs
00s13aTeIpHBIX 3HAHUN ¥ YMEHHIA TI0 ITPOBEPsIeMON TeMe U 3HAYNTENbHAS YacTh
PpaboTHI BHITIOTHEHA HE CAMOCTOSITENBHO.

Ouenka ycmHblX 0meemos no mamemamuxe.

CTaBUTCS, €CIM OOYYaIOUIMHCA HE pacKpbll OCHOBHOE COAEp)KaHHe Yy4ueOHOTo
MaTepuana; OOHApyKWJ He3HaHWE WIM HEMOHWMaHWe OoJblmeld wian Hamboiee
BOXHOW 4YacTH y4eOHOro MaTepuana; JOMyCTHJ W HE WCHPaBWI Jaxe IOCIe
HaBOJSIIUX BOMPOCOB YYHMTENS OMIMOKM B ONPEACICHUM TOHITHH, MpU
WCTIONF30BAaHUM MaTeMaTHYeCKOW TEPMHHOJIOTHH, B PHUCYHKax, 4YepTekax WIn
rpadukax, BBIKJIAIKaX; €CIH OOyYaromMiCs OOHAPYXWJI TIOJHOE HE3HaHWE |
HEMOHUMAaHUE M3y4aeMOT0 yueOHOTro MaTepualia Wik He CMOT OTBETHTh HU Ha OJUH
13 MTOCTABJICHHBIX BOMIPOCOB MO0 N3YYEHHOMY MaTepHaly.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsmmyecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (mudposbie)
Kontposabnbie | IIpakTudeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTejbHbIE
padoTsI padoTbI
pecypchl
1 BBenenue B crepeoMeTpuio 10 1
9 [IpsAMbIe U MIIOCKOCTH B TPOCTPAHCTRBE. 12 1 1
ITapannensHOCTh OPSMBIX U IIOCKOCTEN
3 HepneHz[HlfynﬂpHOCTL HPSAMBIX U 12 1
TIOCKOCTEN
4 VYIIbl M@Ky IPSAMBIMU U IITIOCKOCTSIMU 10 1 1
5 MHororpaHHUKH 11 1 1
6 OO0BEMBI MHOTOTPAaHHHKOB 1 2
7 [loBTOpeHue: ceueHus, paCCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 7
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11 KIIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumenoBanme pa3aesioB 1 TeM (uudposbie)
KonTposabHbie IMpakTHyeckne
NMpoOrpamMMmsl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypcbl

Tena BpameHus 12 1

OOBEMBI TN 5 1 1

BexTops! 1 KOOpAUHATEHI B IPOCTPAHCTBE 10 1 2

[ToBTOpeHme, 0600IIeHNE, CHCTEMATH3AIHS 7 1 1

3HaHUMI
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 5
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KoJsnyecTBo yacos DJIeKTPOHHbIE
n/n Tema ypoka KonTpoabubie Aara tupposLie
Bcero U3y4yeHust o0pa3oBaTteIbHbIE
padoThI pecypeb
OCHOBHBIE MTOHSTHUS CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTh, MPOCTpaHCTBO. [IpaBuna
M300pakeHUs Ha PUCYHKAX: H300PaKEHUS 1
TUIOCKOCTEH, MapajlieIbHBIX MPSIMBIX
(0Tpe3KkoB), CepeMHBI OTpe3Ka
[MousTHS: IepeceKarouecs MI0CKOCTH, 1
nepeceKaronecs npsamas u IIOCKOCTh
[onsaTus: nepecekaroIuecs IOCKOCTH, 1
nepeceKaroIrecs npsmast U II0CKOCTh
3HAaKOMCTBO C MHOTOI'paHHUKaMH, U300paxeHne
MHOT'OI'PaHHUKOB HA PUCYHKaX, Ha 1
MPOEKIMOHHBIX YePTEKAX
HauanbHble cBeneHust 0 KyOe U mupamue, ux 1
pa3BEépTku u Mojenu. CedeHrss MHOTOTPAaHHUKOB
HauanbHeie cBeieHns o Ky0Oe v upamu/e, ux 1
pa3BEpTKU 1 MoaenH. CeueHus] MHOTOTPaHHHUKOB
[lonsaTne 00 akCHOMAaTHYECKOM MTOCTPOCHUHU
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH H 1
CJICJICTBUS M3 HUX
[MonsTHE 00 aKCHOMATHYECKOM MTOCTPOCHUT
CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH H 1

CJIICACTBHUA U3 HUX
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TlousiTie 00 aKCHOMATHYECKOM IMOCTPOCHUHU

9 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH H
CJIEZICTBUS U3 HUX
[lonsaTue 00 akCHOMAaTHYECKOM IIOCTPOCHUHU

10 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH H
CJIEZICTBUS U3 HUX
B3aumMHoe pacnionoxeHue NpsMbIX B

11 MIPOCTPAHCTBE: TIEPECEKAIOIINECS,
napauieNbHble U CKPEIIUBAIOIINECS MPSIMbIC
[MapannenbHOCTh NPSMBIX U THIOCKOCTEH B

12 IPOCTPAHCTBE: MapajjieJbHbIe IPSIMbIE B
MPOCTPAHCTBE; NapAJIIETbHOCTh TPEX
IPSAMBIX
[MapannenbHOCTh NPSMBIX U THIOCKOCTEH B

13 npoctpancTse: [lapannensHOCTh NpsAMON 1
TUTOCKOCTH

14 VIl ¢ COHANPaBIECHHBIMY CTOPOHAMU

15 Yoy Mexay NpsIMBIMH B IPOCTPAHCTBE

16 Yoy Mexxay NpsIMbIMH B IPOCTPAHCTBE

17 ITapaniensHOCTb MIIOCKOCTEM:
napauiebHbIe TIOCKOCTH

18 CBoiicTBa mapanenbHbIX TOCKOCTEH

19 [Ipocreiimue npocTpaHcTBEHHBIE (QUTYPHI HA
TUIOCKOCTH: TETpasAp, KyO, mapajuienenunesn

20 [MocTpoenue ceueHnit

21 ITocTpoenune ceuenuit
KonTponbHas pabora o teme "IIpsiMbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE.

ITapamiensHOCTh IPSMBIX U TIIOCKOCTEH"
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[lepnenIuKynApHOCTD NPSMON U TIIOCKOCTH:

23 MEPIEeHINKYJIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Ipsimble mapannenbHble U
NEePHIECHIUKYIISIPHBIE K MIJIOCKOCTH

o5 IIpsimble mapaienbHbIe U
MEePIEeHANKYISPHBIE K MIIOCKOCTH

26 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOM U
IUIOCKOCTH

27 IIpu3Hak neprneHIuKyIsIPHOCTH OPSIMON U
IUIOCKOCTH

28 TeopeMa 0 npsAMON NEPIEHAUKYISIPHON
TUIOCKOCTH

29 Teopema 0 npsAMON NEPIEHIUKYISIPHON
IUIOCKOCTH

30 TeopeMa 0 npsAMOl NEPHEHIUKYISIPHON
TUIOCKOCTH
[leprieHanKySp ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT
HPSAMOM 0 MIIOCKOCTH
[leprieHanKySp ¥ HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 MIIOCKOCTH
TlepnienaAuKysip ¥ HAKJIIOHHBIE: PACCTOSHUE

33 OT TOYKH J0 TUIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 IIIOCKOCTH
TlepnienaAuKysip ¥ HAKJIIOHHBIE: PACCTOSHUE

34 OT TOYKH J0 TUIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 IIIOCKOCTH

35 VTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPsAMOH

" INTOCKOCTBIO
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JIByrpaHHbIi yrou, TMHEHHBIN yrom

36 JIByTPaHHOTO yIJia

37 JIByrpaHHbIi yrou, TMHEHHBIN yrom
JIBYTPaHHOTO YIJIa

38 IlepnieHIUKYISIPHOCTh TUIOCKOCTEHN: MpU3HAK
MEPNEeHIUKYIIPHOCTH JBYX IIIOCKOCTEH

39 [lepneHuKyIApHOCTH MIIOCKOCTEH: MPU3HAK
MEPIEHIUKYIIIPHOCTH ABYX IIOCKOCTEN

40 IleprieHIUKYISIPHOCTh TUIOCKOCTEH: MpU3HAK
MEPIEHINKYIIIPHOCTH ABYX IIOCKOCTEN

41 Teopema o TpEX nmeprneHANKYIAPax

42 Teopema o TpEX nmeprneHANKYIIPax

43 Teopema 0 TpEX MePHEHANKYIIAPAX
Kontposbnas pabota no Temam

44 "TlepneH IUKYISIPHOCTH MPSIMBIX U
TuIockocTed" u "YTIIbl MeXAY NPSIMBIMH U
IJIOCKOCTSIMU"
IlonsTHE MHOTOTpaHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPaHHUKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOTOIPaHHUKH; Pa3BEPTKA
MHOTOTPaHHUKA
IIpu3ma: n-yronpHas mpu3Ma; rpaHy U

46 OCHOBAHUS MPU3MBI; IPsIMasi U HAKJIOHHAs
NpU3MBL; OOKOBasl U TIOJHAS TOBEPXHOCTh
MIPU3MBI

47 ITapamienenunen, NpsMOYIroJbHbII
TapaJuIesIeTuIIe ] U €ro CBOWCTBA
[Iupamuna: N-yroiasHast MUpamMuIa, TPaHd U

48 OCHOBaHHUE NMUPaMUJIBL;, OOKOBAs U MOJIHAS

IOBEPXHOCTH IMUpaMUbI; IIpaBUJIbHAA U
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49

50

yCceu€HHas MMpaMua

[IpaBWIbHBIC MHOTOTPAHHUKH: ITOHITHE
MPAaBWJILHOTO MHOTOTPAHHUKA; MTPABIIIHLHAS
MpU3Ma U MPaBUIIbHAS TUPAMHUIA;
MpaBIIbHAS TPEYTOJbHAS MUPaMUIa U
MPABIIILHBINA TETPAdIP; KyO
[IpencraBienne o MPaBUIBEHBIX
MHOTOTPaHHUKAX: OKTadp, TOAEKa AP U
HKOCadIp.

51

52

CumMMeTpus B TPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIILHO TOYKH, IPSIMOM, TUIOCKOCTH.
OneMeHTbl CHMMETPHUH B TUpaMUAAX,
napajleenune1ax, IpaBUIbHbIX
MHOI'OIPaHHHUKAX

BbrurciieHie 3J1eMEHTOB MHOTOIPAHHHKOB:
pE€Opa, TMaroHaJ, yriibl

53

[Tnomaap 60KOBOI MOBEPXHOCTH U TIOJTHOM
MTOBEPXHOCTH MPSMOU TIPU3MEI, TIJIOIA b
OCHOBaHUi1, TeopemMa 0 OOKOBOH
IIOBEPXHOCTH IPSIMOU MTPU3MBIL

54

[Tnomanb 6OKOBOI MOBEPXHOCTH H
MOBEPXHOCTH MPAaBUIbHON TUPaAMHUIbI,
Teopema O IIOMAaAN OOKOBOI MOBEPXHOCTH
yCeUEHHON MUpaMUIbI

55

56

Kontponbnas pabota no teme
"MHororpaHHukn"

TTousarue 00 00BEME

57

O06béM TupaMus!

58

O0BEM TUPAMHUITEI

59

O0BEM nupaMubl

i
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60 O0BEM upaMuIbl 1
61 O0BEM TTPU3MBI 1
62 O0BEM IIPHU3MBI 1
63 O0BEM IIPHU3MBI 1
64 Kontponsnas padota o teme "OOBEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHue, 0600IICHNE CUCTEMAaTH3aLUS
65 3Hanuid. [locTpoeHne ceueHnit B 1
MHOTOTpaHHUKE
[ToBTOpeHue, 0600IIeHNE CUCTEMaTH3aLUs
3HaHUI. BrluuciaeHue paccTOSIHUM: MEXITY
66 JIByMsI TOYKaMH, OT TOYKH JIO TIPSMOM, OT 1
TOYKH JI0 TUIOCKOCTH, MEXKITY
CKPEIIUBAIOIINMHCS TPSIMBIMU
67 Hrorosas koHTpOIbHAs paboTa 1
[ToBTOpeHue, 0000IIEeHNE CHCTEMATH3ALHS
3HAHWU. Beruucnenue yrios: Mexay
68 CKPEIIHBAIOIUMHUCS TIPSIMBIMU, MEXITY 1
NPSIMOM U IJIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YIIJIOB MEXTY IIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo yacoB

KonTpoabubie

Bcero
padoTsI

Jlara
U3YyYeHHUS

DJIeKTPOHHBIE
uudpossie
o0pa3oBaTebHbIE

pecypcsi

Cdepa u map: 1HeHTp, paguyc, IMaMeTp;
IUIOIIA b TOBEPXHOCTH Chepbl
Bzaumuoe pacrionoxenue chepbl 1
IUIOCKOCTH;, KacaTelbHas INIOCKOCTb K
cdepe; miomaab cheps

N3zobpaxenue chepsl, apa Ha MIOCKOCTH.
CeueHus mapa

[{uuHApHYECKas MOBEPXHOCTb,
o0Opa3ymIiue MWIHHAPHICSCKON
MOBEPXHOCTH, OCh IIHJIHMHAPHICCKON
MOBEPXHOCTH

Hunuaap: ocHOBaHUS U OOKOBas
MOBEPXHOCTH, 00pa3yromast ¥ 0Ch; IJIOIIAAb
OOKOBOI1 1 TTOJTHOW TTOBEPXHOCTH

N3obpaxenne MUIMHAPA HA TUIOCKOCTH.
PazsépTra numuaapa. CedeHus MIIUHIpA
(TITOCKOCTHIO, TTApaANIIEIEHON MITH
MIEPIICHIUKYIISIPHON OCH IIMITUH/IPA)
Konudeckast moBepXHOCTh, 00pa3yroIye
KOHHYECKOH TTOBEPXHOCTH, OCh M BEpIITHHA
KOHHYECKON OBEPXHOCTU

Konyc: ocHOBaHuE 1 BepiInHa,
o0pazyrolas 1 0ck; IIoa s> OOKOBOH U
IIOJIHOM ITOBEPXHOCTH

VY ceuéHHBIM KOHYC: 00pa3yolIne 1 BHICOTA,;
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OCHOBAaHHMS U OOKOBas IMOBCPXHOCTDH

N3006pakeHne KoOHyca Ha IIIOCKOCTH.
Pa3Béprka xonyca. CeueHus KOHyca

10 (TTOCKOCTHIO, TTAPAIIICIIEHOW OCHOBAHUIO, H
IJIOCKOCTBIO, MMPOXOIAIICH Yepe3 BEPIIUHY)

1 KoMmOuHanus Ten BpaeHus u
MHOTOTPaHHUKOB
MHoOTOTpaHHHK, ONTUCAHHBIA 0KOJI0 C(hepHl;

12 cdepa, BIUCAaHHAS B MHOTOI'PaHHUK WX B
TEJO BpallleHUs

13 [Tonstue 06 06bEMe. OCHOBHBIC CBOMCTBA
00BEMOB Te

14 O0BéM muIIMHApa, KOHYCa

15 OO0BéM 1m1apa u wiIomaas cheps
[TogoOHBIEC TeNa B IPOCTPAHCTBE.

16 CooTHOLIEHUS MEXAY TUIOLIAAsIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEIT

17 Kontponbhas pabora o temam "Tena
Bpamenus” u "O0bembl Ten"

18 BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE

19 Cr0oXeHUe U BBIYUTAaHUE BEKTOPOB

20 YMHOKEHHE BEKTOPA Ha YHCIIO
Pasnoxenue BekTopa 1o Tpém

21 HEKOMIUTaHAPHBIM BekTopaM. [IpaBuio
napajuiesenuesaa

99 Pemenwue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM
MpaBUJI IEUCTBUM C BEKTOpaMU

23 [IpsimoyroibHas cCUCTEMa KOOPAUHAT B

MMPpOCTPAHCTBC. KOOpI[I/IHaTI:I BCKTOpaA.
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HpOCTGﬁLHHC 3aa4u B KoopAuHaTax

24

25

26

Yron mexay Bektopamu. CKasipHOE
MIPOM3BEIEHNE BEKTOPOB

Brruncnenne yrioB Mex Iy NpsSMBIMA U
IIOCKOCTSIMH

KoopanHaTHO-BEKTOPHBIN METOI MPHU
pELICHUU TeOMETPUUECKUX 3a/1a4

27

28

29

30

31

KonTposnbHas pabora o teme "BekTopsl u
KOOPAHMHATHI B IPOCTPAaHCTBE"

[ToBTOpenwue, o0o0IIeHNE U
cucremMaruzanyst 3HaHNi. OCHOBHBIC
¢burypsl, QaxTbl, TEOPEMBbI Kypca
TUTAHUMETPUHN

[ToBTOpenwue, o0o0IIeHNE U
cucremMaruzanyst 3HaHNi. OCHOBHBIC
¢urypsl, QaxTel, TEOPEMBI Kypca
TUITAHUMETPUHU

[ToBTOpenwue, obo0IICHNE U
cucTeMaTH3aIya 3HAaHUH. 3amaun
IUIAHUMETPHUH U METOJIBI MX PEIICHHS
[ToBTOpenwue, obo0IIEeHNE U
cucTeMaTH3aInsa 3HAaHUH. 3amaun
IJIAHUMETPHH U METOJIbI X PEIICHHS

32

33

34

[ToBTOpenue, 0600MICHNE U
cucreMmaruzanus 3HaHui. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepeoMeTpHUn

HroroBas KOHTpOJIbHAaA pa60Ta

[ToBTOpenwue, o0o0IICHNE U
cHCTeMaTH3aIs 3HaHUH
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OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka.l'eomerpus,10-11: yaed. ayis o61meo0pa3oBat. yupekIeHHi: 6a30BbINA U
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