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NMOACHUTEJIbHASA 3ANMUCKA

Paboyass nporpamma y4ebHoro kypca «[eomeTpusi» 6a30BOro YpOBHS OIS
obyvarowmxcsa 10 -11 knaccos paspabotaHa Ha ocHoBe denepasnbHOro
rocyfapcTBeHHOro obpasoBaTenbHOro cTaHgapTa cpegHero obLero o6pasoBaHus,
C Y4ETOM  COBPEMEHHbIX  MUPOBbIX  TpeboBaHWMW, NPegbABASEMbIX K
MaTemaTnyeckoMy o06pasoBaHuiO, W Tpaguuuin  POCCUACKOro 0bpas3oBaHuS.
Peanusauusa nporpammbl o6ecrneynmBaeT OBfafeHMe KIHYEBbIMY KOMMETEHLNSAMN,
COCTaBMAWMMM OCHOBY [Af11 CamMoOpasBUTUS U HENpepbiBHOMO 06pa3oBaHus,
LEeNOCTHOCTb OOLLEKYNLTYPHOroO, JINYHOCTHOMO U MNO3HaBaTESIbHOro  pPasBUTUSA
JINYHOCTK OByHaroLLMXCS.

LEJN N3YHEHUSA YHEBHOIO KYPCA

BaXHoCcTb y4yeBHOro Kypca reoMeTpunm Ha YpoBHe cpegHero o6Liero
obpasoBaHuss O6ycfioBneHa MPaKTUYEeCKON 3HAYMMOCTbIO MeTanpegMeTHbIX W
NPEOMETHbIX Pe3ynbLTaToB OOYyYEeHUS reoMEeTpUM B HanpasfieHUN NNYHOCTHOMO
pasBuTUa  obyyvaromxcs, (opMMpoBaHMa  (OYHKLUMOHANbHON MaTtemMaTU4eCcKom
rPamMOTHOCTN, U3YYEHUS OPYrux y4ebHbIX AancumninH. Passutmne y oby4arolmxcs
NpPaBWbHbIX MPEACTABNEHNA O CYLHOCTU U MNPOUCXOXAEHUN TFEOMETPUYECKNX
abCcTpakumii, COOTHOLLUEHUN pPeanbHOro W NOeanbHOro, XapakTepe OTPadKeHWUs
MaTeMaTM4eCKON HayKon SBMEHUA U MpPOLEeCCOB peanibHOro Mupa, MecTe
reOMEeTPUN B CUCTEME HAyK U PO MaTeMaTM4eCKOro MOAENMPOBAHNA B HAy4YHOM
NO3HaHUN 1 B NPaKTUKe cnocobCTBYET POPMUPOBAHNIO HAYHHOrO MUPOBO33PEHUS
yYalmxcd, a TakXe KadeCTB MblWfeHnsi, Heobxoaumbix pAns agantaumm B
COBPEMEHHOM OOLLIECTBE.

leomeTpusa siBnseTca ogHMM M3 6a30BbIX NPEOMETOB Ha YPOBHE CpedHero
obuero ob6pas3oBaHus, Tak Kak obecrneymBaeT BO3MOXHOCTb WU3Y4YEHUS Kak
ONCUUNINH eCTECTBEHHO-HAYYHOW HanpaBneHHOCTU, Tak U NyMaHUTapHOM.

Jlorndeckoe MblwneHne, dQopMupyemoe npuv usdyyvyeHUn oby4arowmmMmcs
NOHATUNHbLIX OCHOB FrEOMETPUN 1 MOCTPOEHUN LLEEMNOYKN STOFMYECKUX YTBEPXKOEHUI B
XOO€e pPeWeHna reoMeTpUYecKUX 3afady, YMeHue BbigBuraTb W onposepratb
rmnoTesbl HenocpencTBEHHO NCNoNb3yTCSA npuv peLeHnn 3agay
€CTeCTBEHHO-HAy4YHOro UuKsa, B YaCTHOCTU U3 Kypca (hU3NKWU.

YMeHMe OpUeHTUPOBATLCA B NPOCTPAHCTBE UrPaeT CYLLECTBEHHYIO POSb BO
BCEX 06NacTsax AesaTenbHocTn 4Yenoseka. OpueHTauus 4enoBeka BO BPEMEHU U
NnPoOCTpaHCTBE — HeobXxoAMMoOe YCNoBME €ro couuanbHOro 6biTns, dopma
OTPaXKEHNA OKpY>KaloLllero Mupa, YcnoBue YCnewHoro MO3HaHWs U akTMBHOMo
npeobpasoBaHna  pgencrtsutenbHoctn. OnepupoBaHne  NPOCTPAHCTBEHHbIMU
obpasamun 06bEAVHSET pasHble BUAbl Y4eOHON 1 TPYLOBON AEATENBHOCTU, ABNSETCS



OO0HUM 13 NPO(ECCUOHANIBHO BaXHbIX Ka4yecTB, MO3TOMY akTyasbHa 3ajada
dopmupoBaHna y  oOy4aloLMXCA  MPOCTPAHCTBEHHOrO0  MbIWEHUS  Kak
pPasHOBUOHOCTM OOPasHOro MbIWAEHUS — CYLEeCTBEHHOrO KOMMOHEHTa B
NoAroTOBKE K MPaKTUYECKON OeATENIbHOCTU NO MHOMMM HanpasSieHUSIM.

Llenb ocBoeHusi nporpamMmmbl y4ebHOro kypca «leomeTpmsa» Ha 6Gas30BOM
ypoBHe O06y4eHna - obueobpas3oBaTeflbHOE W OOLUEKYNbTYpPHOE passuTue
obyyvaroLmxcs Yyepes obecrneveHne BOSMOXXHOCTN NPUOBPETEHNSA U UCMONb30BaHNSA
CUCTEMATUNYECKNX MTEOMETPUYECKNX SHAHUIN N OENCTBUI, CNELNUYHbBIX reOMETPUN,
BO3MOXXHOCTW YCMELWHOro npogosmkeHnsi o6pas3oBaHus no cneuvanbHOCTAM, He
CBSI3aHHbIM C NPUVKaAHbIM UCMOL30BaHWEM FrEOMETPUN.

Mporpamma no reomeTpum Ha 6a30BOM YPOBHE MpegHasHadeHa s
oby4aloLnXcs cpegHen WKOSbl, HE UCMbITbIBABLUMX 3HAYUTENbHbIX 3aTPYAHEHNA Ha
YPOBHE OCHOBHOro o6uero obpasoBaHus. Takum obpasom, oby4varolimecsa Ha
6a30BOM YPOBHe A0/MKHbI OCBOUTHL O6LLME MaTeMaTU4YeCKe YMEHNS, CBA3aHHbIE CO
cneunduKon reoMeTpum U HeobxoanMble ONS XKU3HU B COBPEMEHHOM OOLLeCTBe.
Kpome 3Toro, OHM UMEKT BO3MOXXHOCTb N3Y4UTb rEOMETPUI0 6onee rnyboko, ecnm
B [JanbHeWWeM BO3HUKHET HEeOOXOAMMOCTb B TEOMETPUYECKUX 3HAHUSX B
npodeccrnoHanbHoOnM AesaTeENbHOCTH.

LJocTmxeHne uenn OCBOEHMS MporpaMmbl O6eCrneymBaeTCs peLleHnem
COOTBETCTBYOLMX  3apad. [lpyopuTeTHbIMM  3afad4aMy  OCBOEHUSI  Kypca
«[eomeTpumn» Ha 6asoBomM ypoBHe B 10— 11 knaccax sBnsioTcs:

e (opmMmupoBaHne nNpeacTaBneHNss O TreoOMeTPUM Kak 4YacTu MUPOBOM

KYNbTYPbl 1 OCO3HaHME eé B3aMMOCBSA3M C OKPY>KatoLLMM MUPOM;

e (opmMmupoBaHne rNpeacTaBneHns O MHOrorpaHH1Kax 1 Tenax BpalleHns Kak
O BaXKHENLWMX MaTemMaTudecKux MOAENsX, MO3BOASIOLWINX ONUCbIBaTb U
N3yyaTb pasHble ABMEHUSA OKPY>XKaloLero Mnpa;

e (opmMUpOBaHME YMEHUA pacrno3HaBaTb Ha 4YepTekax, MOAensax u B
peanbHOM MUPE MHOMOrPaHHUKN 1 Tena BpaLLeHuns;

e OBMafeHne MeTofamMu peLLeHns 3afadq Ha NOCTPOEHUSA Ha N30BPaXKeHUsX
NPOCTPaHCTBEHHbIX UrYp;

e (opmMupoBaHne YMeHUsI OnepupoBaTb OCHOBHbIMW  MOHATUAMM O
MHOrorpaHHMKax u Tenax BpaleHns 1 X OCHOBHbIMW CBONCTBaMU;

e OBMafeHNe  anropuTMamm  peLUeHNs  OCHOBHbIX  TWMOB  3ajav;
dopMupoBaHne  yMeHUsi NPOBOOUTb  HECNOXHble  AoKasaTesibHble
paccy>XOeHns B XOAe pelleHns CTepeoMeTpUYecKMX 3apjady U 3agay C
NPaKTUYECKUM COLepXKaHNEM;

® pasBUTNE MHTENNEKTYasNIbHbIX N TBOPYECKUX CMOCOBHOCTEN 06Yy4alOLLMXCA,
Nno3HaBaTeSIbHON aKTUBHOCTW, WUCCNEeAoBaTeNbCKUX YMEHUN, KPUTUYHOCTU
MbILLNIEHUS;



e (bopmupoBaHue PYHKLNOHANTbHOW MPaMOTHOCTU, PENeBaHTHON reoMeTpUN:
YMEHne pacnosHaBaTb NPOSBEHNS FreOMETPUHECKNX NMOHATUIA, OOGBEKTOB 1
3aKOHOMEPHOCTEN B peasibHbIX >XXU3HEHHbIX CUTyauuax U nNpu U3yYeHuu
APYrnx  y4ebHbIX  MPEegMeToB,  MPOSBAEHWS  3aBUCUMMOCTEN U
3aKOHOMEpPHOCTEN, (hOPMYNMPOBaTb MX Ha A3blKe reOMeTPUN 1 Co3haBaTb
reoMeTpuyeckme Mopgenn, rMpPUMEHSTb OCBOEHHbI FEeOMETPUYECKINI
annapar ans peLueHus NPaKTUKO-OPUEHTUPOBAHHbIX 3apau,
NHTEPNpPeTUPOBaTb N OLEHMBAaTb NOSIyYeHHble peaynbTaThl.

OTnnunTenbHOM OCOBEHHOCTLIO MPOrpamMmbl ABASIETCA BKIOYEHUE B KypcC
CTEPEOMETPUN B Ha4ase ero n3y4eHns 3agad, pellaemMbix Ha YPOBHE MHTYUTUBHOIO
NO3HaHWA, N onpedenéHHbiIM 0bpas3oM OpraHu3oBaHHas paboTa Hag HUMW, YTO
CNOCOGCTBYIOT  Pas3BUTUIO  JNIOMMYECKOr0 U MPOCTPaHCTBEHHOIO  MbILUIEHNS,
CTUMYNNPYET NPOTEKAHNE UHTYUTUBHBIX MPOLECCOB, MOTUBMPYET K AasibHenwemMy
N3y4eHnto npegmeTa.

MpegnoyTeHne oTaaétcs HarNsAHO-KOHCTPYKTUBHOMY MeToAdy OOy4eHus, TO
€CTb TEOpeTUYECKME 3HaAHMS UMEKT B CBOEM OCHOBE YYBCTBEHHOCTb
npegMeTHO-NPaKTUYEeCKOM AEeATENbHOCTN. Passutune NPOCTPaHCTBEHHbIX
npeacTaB/ieHN Yy yYalLMXCcs B Kypce CTepeoMeTpMM NPOBOLAUTCA 3a CHET peLLeHns
3aja4 Ha cosfjaHne MpPOCTPaHCTBEHHbIX 06pa3oB M 3agad Ha onepupoBaHue
NPOCTPaHCTBEHHbIMK Ob6pasamn. CosgaHve obpasa NPOBOAMTCA C OMOPON Ha
HarnNsgHOCTb, a onepupoBaHne o6pa3oM — B YCIIOBUSIX OTBfIEYEHMS OT HarnmsagHOCTH,
MbICSIEHHOIO N3MEHEHNS €r0 UCXOAHOIO COAEPXKAaHUS.

OcHoBHblE copepXkaTefibHble nuHUN Kypca «feometpumn» B 10-11 knaccax:
«MHororpaHHnkmn», «lpsmMble U NAIOCKOCTN B MPOCTPaHCTBe», «lena BpaLleHus»,
«BekTopbl U KoopAMHaTbl B NpOCTpaHCcTBe». DopMUpoBaHNE NIOTMYECKNX YMEHWN
pacnpegensieTcs He TONMbKO Mo cofep XaTesibHbIM JINHUSAM, HO 1 NO rogam oby4eHus
Ha YpOBHe cpefHero obLiero o6pasoBaHust.

CopepxxaHne o6pa3oBaHUs, COOTBETCTBYIOLLEE MpeaMETHbIM pe3ynbTatam
OCBOEHMsi paboyeil nporpamMmbl, pacrnpenenéHHbiM Mo rogam  obyyeHus,
CTPYKTYpPYpPOBaHO TakumM 006pa3oM, 4YTOObl OBMafieHWe reoMETPUYECKNMN
NMOHATMSAMWN N HaBblKaMX OCYLLECTBMANOCh MocnefoBaTesibHO U NocTynaTesibHO, C
CcoOnoAeHNEM NPUHLUMNA NPEEMCTBEHHOCTN, YTOObI HOBblE 3HaHWUS BKKOYaNUCH B
OoOLLYy0 CUCTEMY TFEeOMETPUYECKUX MPEACTaBNeHNn OBy4YaloLWMXCH, pacumpsasa u
yrnybnas e€, o6pasysi MPoOYHbIE MHOXXECTBEHHbIE CBA3W.

MECTO Y4YEBHOI'O KYPCA B YHYHEBHOM IMJIAHE

Ha usyyeHne reometpumn otBoamTca 2 4aca B Hegento B 10 knacce n 1 4yac B
Hepento B 11 Knacce, Bcero 3a Apa roga oby4deHus - 102 y4ebHbIx Haca.



COLEPXAHMUE YHEBHOI'O KYPCA
10 KJTACC

MpsiMmble N NNOCKOCTU B NPOCTPaHCTBE

OcHOBHble  MOHATUA  cTepeoMeTpun.  Todyka, npsMasd,  MAOCKOCTb,
NPOCTPaHCTBO. [loHATME 06 akCcUoMaTu4eCcKoM MOCTPOEHUN CTEPEOMETPUN:
aKCVIOMbl CTEPEOMETPUN U CNEACTBUS U3 HUX.

B3anmHoe pacnonoxxeHne npsaMbiX B MNPOCTPAHCTBE: MNepecekaroLmecs,
napannefibHble 1 CKpewmBalowmecs npamble. [lapannenbHOCTb MNpPAMbIX  ©
MNOCKOCTEN B MNPOCTPAHCTBE: NapasnfefbHble MpsiMble B MPOCTPaHCTBE;
napannefsibHoCTb TPEX MPSAMbIX; NapannefsibHOCTb NPSAMON U MNOCKOCTU. Ybl C
COHanpasfiEHHbIMA  CTOPOHaMW; yron Mexay npsMbiIMU B NPOCTPAaHCTBE.
[MapannenbHOCTb NNIOCKOCTEN: NapanfnenbHble NIOCKOCTN; CBONCTBA NapannenbHbIX
nnockocTten. pocTenume NpPoCTPaHCTBEHHbIE (PUIYpPbl HA MAIOCKOCTU: TeTpasagp,
Ky6, napannenenunen; NOCTPOEHNEe CEYEHWNN.

[MepneHgnKynapHOCTb NPSIMON U MAIOCKOCTU: NEPNEHOUKYNSPHbIE NPsSMbIE B
NPOCTPaHCTBe, MpsiMble napannesibHble 1 NeprneHauKynspHble K MJ0CKOCTH,
NPU3HaK nNepneHanKynsapHOCTU MpPAMOM U MJIOCKOCTW, Teopema O MpAMOu
nepneHANKynsapHON MAOCKOCTU. YrMbl B MPOCTPaHCTBE: Yron Mexny npsMon n
NJOCKOCTbBIO; ABYrPaHHbIA Yron, MMHENHBIN Yyron AByrpaHHoro yrna. MNepneHgukynsp
N HaAK/IOHHbIE: PaCCTOSIHME OT TOYKM [O MSIOCKOCTU, PacCTosiHME OT MNPSIMOA [0
NNOCKOCTN, NPOEKUMs urypbl Ha NAOCKOCTb. [NepneHanKynsapHOCTb MIOCKOCTEN:
NPU3HaK  NepneHauMKyNspHOCTM  ABYX  MnockocTein. Teopema O  Tpéx
nepneHanKynspax.

MHororpaHHuUKu

[MOHATNE MHOrorpaHHNKa, OCHOBHbIE 3NIEMEHTbI MHOIOrPaHHUKa, BbINyKIble U
HeBbINYK/ble MHOFOrpPaHHWKW; pasBépTka MHororpaHHuka. [lpmnama: n-yrosibHas
npu3mMa; rpaHn 1 OCHOBaHUA NPU3Mbl; NPAMas U HakIOHHaA NPU3Mbl; 6okoBasi U
nonHas NoBepxHOCTb NpK3MbI. [apannenennnen, NPSAMOYronbHbIN Napannenenunesn,
n ero ceoncTea. lNupamuga: n-yronbHas nupammnga, rpaHn 1 oCHoBaHue nupamMmuabl;
60oKOBasi 1 NonHas NMOBEPXHOCTb NMpamMuibl; NpaBuibHaa U ycedyéHHas nupammnga.
OnemMeHTbl Npuambl 1M nupamugbl. [1paBunbHbIE MHOMOrPaHHUKW:  MOHATUE
NPaBuUbHOrO MHOrOrpaHHWKa; npaBuibHaa MpuaMa 1 npasBufibHas nupamuga;
npasunbHaa TpeyrofbHas nupaMmmnga u NpasBuibHbIn TeTpasap; Ky6. lNpeacrtasneHve
O npaBWfbHbIX MHOrOrpaHHMKax: OKTasap, Aonekasgp u ukocasgp. CedeHus
NPW3Mbl U NMpamMuabl.

CummeTpuss B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKMK, MPSAMOWN,
NNOCKOCTU. DNEMEHTbI CUMMETPUM B NnpaMmngax, napannenenunenax, npaBuibHbIX
MHOrOrpaHHuKax.



BbluncneHne onemMeHTOB  MHOrorpaHHMKoB: péb6pa, AaunaroHanu, Yribl.
Mnowans O6OKOBOM MNOBEPXHOCTU W MOMHOW MOBEPXHOCTM MPSMOA  NPU3Mb,
nnowiagb OCHOBaHW, TeopemMa O OOKOBOW MOBEPXHOCTM MNPSIMOW  MPU3MbI.
lMnowanb 60KOBOM NOBEPXHOCTU N MOBEPXHOCTU NPaBuiibHOW NupamMugbl, Teopema
O nnowapn yceyéHHonm nupamugbl. MoHsaTMe 06 o6béMe. O6BLEM nupamngpl,
NPU3Mbl.

MopobHble Tena B npocTpaHcTBe. COOTHOWEHNS Mexgy naowaasMmu
NoBEepXHOCTEN, 06 bEMaMm NOQOGHbIX Ten.

11 KJIACC

Tena BpaweHus

Unnnngpunyeckas NOBEPXHOCTb, obpasyouime LMINHOPUYECKON
NOBEPXHOCTU, OCb LIMHAPUYECKON NOBEPXHOCTU. LiunnHap: ocHoBaHus n 6okoBas
NOBEPXHOCTb, 06pasytoLLas 1 OCb; nnoLaabs 60KOBOW 1 NOHOM NOBEPXHOCTM.

KoHunyeckass noBepXHOCTb, 06pasylolmne KOHMYECKON MOBEPXHOCTU, OCb U
BEpLUMHA KOHNYECKOWN NOBEPXHOCTN. KOHYC: OCHOBaHME 1 BEpLUNHA, 06pasytoLas n
OCb; nnowanb 60KOBOW M MOMHON MOBEPXHOCTU. YCEYEHHbIN KOHYC: 06pasyroLme n
BbICOTa; OCHOBaAHUS 1 6OKOBasi MOBEPXHOCTb.

Cdepa u wap: ueHTp, paguyc, anameTp; nnowanb NOBEPXHOCTU cdepbl.
B3anmHoe pacnonoxxeHune cdepbl U NIOCKOCTU; KacaTenbHas NioCKOCTb K cepe;
nnowanb cgepsbl.

N3o06paxkeHne Ten BpalleHust Ha NnockocTu. PassépTka uunmHgpa n KoHyca.

KombuHauumm Ten BpalleHnst 1 MHOrorpaHHNKoB. MHOrorpaHHuK, onmcaHHbIN
OKONO chepbl; cdepa, BNUCaHHass B MHOMOrPaHHWK, v TeNo BpaLLeHus.

MoHsTne 06 o6beéme. OCHOBHblE CBOMCTBa 06BEMOB TenN. Teopema 06 06bEMe
NPSMOYrofibHOro napannenenvnega wn cnegctena n3 He€. O6bEM umnvHApa,
KoHyca. O6bEM wapa n nnowans cdepsobl.

MopobHble Tena B npocTpaHcTBe. COOTHOLWEHMS Mexay naowansamm
NoBEpPXHOCTEN, 06 bEMaMm NOLOGHbIX Ten.

CeyeHnsa umnuHgpa (napannenbHo U NepneHAnKYNSPHO OCK), CeYEHNsT KOHyca
(napannenbHOe OCHOBAHUIO 1 NPOXOoAsLLEE YepPe3 BEPLUNHY), CEYEHNS Lapa.
BekTopbl 1 KOOpAUHaTbI B NPOCTPaHCTBE

BekTop Ha nnockoctn 1 B NpocTtpaHcTBe. CnoXkeHne 1 Bbl4nTaHNE BEKTOPOB.
YMHOXeHMe BeKTopa Ha 4ucno. PasnoxxeHue BekTopa no TPEM HeKOMMIaHapHbIM
BekTopam. [lpaBuno napannenenunepa. PeweHne 3apad, CBA3a@HHbIX C
NPYMEHeHneM npaBun OencTBuini ¢ BekTopamu. [lpsiMoyronbHas cuctema
KoopguHat B npocTpaHcTBe. KoopguHatel BekTopa. [lpocTenwune 3apjayn B
KoopauHatax. Yron wmexay Bektopamu. CkanspHoe npou3BeAEHNE BEKTOPOB.



BbiuncneHne yrnoB mexgy npsiMbiMU 1 MIOCKOCTAMU. KoopanHaTHO-BEKTOPHbIN
METO/, NPV PEeLLEHNN FrEOMETPUYECKIMX 3afaY.

NNAHUPYEMBIE PE3YJIbTATDI

JINYHOCTHDbIE PE3YJIbTATbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MNpOrpamMmbl  y4eb6HOro npeameTa
«Maremartnka» xapakTepusyrTcs:

Mpa)xpaHckoe BoCnUTaHMe:

ChOPMUPOBAHHOCTLIO MPaXKAAaHCKON NO3ULUK 06YyHaloLLEroca Kak akTMBHOIo
N OTBETCTBEHHOINO 4YfleHa POCCUNCKOro o6LwiecTBa, NpencTaBleHMEM O
MaTeMaTM4ecKnX OCHOBax (YHKUMOHMPOBAHNA pPa3NU4YHbIX CTPYKTYP, SIBNEHUN,
npouenyp rpaxpnaHckoro obuwectsa (Bbl6Opbl, OMNPOCbI W NpP.), YMEHWEM
B3aMMOAENCTBOBATb C COUMANbHbIMWA  MHCTUTYTaMu B COOTBETCTBUM C  UX
byHKUMAMN 1 HA3HAYEHNEM.

MaTpunoTuyeckoe BocnuTaHue:

ChOPMUPOBAHHOCTBLIO POCCUNCKOWN MPaXKAAHCKON NOEHTUYHOCTU, YBaXKEHUS K
NPOLLIOMY N HACTOSILLLEMY POCCUNCKON MaTemMaTuKn, LLEHHOCTHbIM OTHOLLEHMEM K
OOCTUIXKEHMSIM POCCUNCKNX MAaTEMATUKOB N POCCUINCKON MaTteMaTn4eCKOM LIKONbI, K
NCNONb30BaHUIO 3TUX AOCTWKEHUW B APYrux Haykax, TexHonorumsax, cdepax
9KOHOMUKMN.

JAyXOBHO-HPaABCTBEHHOro BOCNUTAHUSA:

OCO3HaHnemM AYXOBHbIX LLleHHOCTeEN POCCUINCKOro HapoAaa;
ChOpPMUPOBAHHOCTBID  HPABCTBEHHOrO  CO3HAHUS, 3TUYECKOro  MOBEOEeHUs,
CBSI3@HHOIO C MPaKTU4ECKNM MPUMEHEHNEM OOCTVKEHUIA HAYKMN N OEATENbHOCTLIO
YYEHOIro; OCO3HaHMEM JINYHOIO BKaaa B NOCTPOEHME YCTONYMBOrO ByayLLUero.
dcTeTn4yeckoe BOCNUTaHMe:

9CTETUYECKMM OTHOLLUEHMEM K MUPY, BKOYAs 3CTETUKY MaTemMaTuyecKunx
3aKOHOMEPHOCTEN, O6BHEKTOB, 3a4a4, PeLUeHNiA, PacCy>XAEeHNN; BOCNPUNMYNBOCTHLIO
K MaTemMaTU4YeCKMM acrneKkTam pasnnyHbiX BUOOB MCKyCCTBa.
dunsunyeckoe BocnuTaHume:

C(hOpMMPOBAHHOCTBIO YMEHUS MPUMEHSITb MaTeMaTuyeckue 3HaHus B
NHTepecax 340pOoBOro n 6e3onacHoro obpasa >n3Hu, OTBETCTBEHHOIO OTHOLLEHUS
K CBOEMYy 3[40POBbIO (340pOBOE NMuUTaHMe, cH6anaHCUPOBAHHbLIA PEXNM 3aHATUA
oTabiIXa, perynsapHas pusnyeckas akTMBHOCTb); (h3N4eCKOro CoBepLLUEHCTBOBaHMS,
NPV 3aHATUAX CMOPTUBHO-0340POBUTENIBHON OEATENBHOCTLIO.

TpyaoBoe BocnuTaHue:

FOTOBHOCTbIO K TPYyAYy, OCO3HaHMEM LEHHOCTU TPyLonobus; MHTEPECOM K
pasnnyHbiM  cdepam  NpoMeCcCUoHanbHON  AEATENIbHOCTW,  CBA3aHHbIM  C
MaTteMaTuKon 1 €€ MNPUNOXXEHNSIMN, YMEHMEM COBepLUaTb OCO3HaHHbIN BbIGOP



oygywen npodeccum un peanu3oBbiBaTb COOCTBEHHbIE >KW3HEHHbIE MMNaHbl;
FOTOBHOCTbKO UM CMOCOOGHOCTbID K  MaTeMatnd4eckomy O6pas3oBaHUIO U
CaMoO0b6pPa30BaHNIO Ha MPOTSXKEHUN BCEW >XU3HW; FOTOBHOCTBIO K aKTUBHOMY
Yy4acCTuMIO B peLUEHNN NPaKTUYECKUX 3af4a4 MaTeMaTn4eCcKon HanpaBieHHOCTH.
dKonorm4yeckoe BocnutaHue:

CHOPMUPOBAHHOCTBLIO  3KONOMMHYECKON  KYNbTYpPbl, MOHUMaHWEM  BAUSHUSA
couManbHO-3KOHOMMYECKMX MPOLLECCOB Ha COCTOSIHME MPUPOAHON M coumasibHOMN
cpedbl, OCO3HaHMEM [NobanbHOro  Xapakrtepa 9KONOrMYecknx npobnewm;
opueHTaumen Ha nNpUMEHEHNE MaTeMaTUYeCKUX 3HaHWUW ONS peLleHns 3apad B
06nacTu OKpy>XatoLen cpenpbl, NIaHNPOBaHNS NOCTYMNKOB U OLEHKN NX BO3MOXXHbIX
nocneacTBu AN OKPY>KatoLen cpenbl.

LleHHOCTN Hay4YHOro NO3HaHUA:

ChOPMUPOBAHHOCTBID MUPOBO33PEHNA, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO  pas3BUTUS  HaykMn U OOLECTBEHHOW  MPaKTUKW,  MOHUMaHUEM
MaTeMaTM4eCKOM HayKn KakK cepbl YenoBe4YeCKOW LOesATeNbHOCTW, 3TanoB eé
pasBUTMS W 3HAYUMOCTM ONs PasBUTUS  UMBUNU3AUUK; OBNafgeHNEM A3bIKOM
MarteMaTMku 1 MaTeMaTM4eCKOW KyNnbTypon KakK CPEACTBOM MO3HaHMS MUPa;
FOTOBHOCTbIO OCYLUECTBNATL MPOEKTHYIO W UCCNEeAoBaTenbCKylo OeATeNbHOCTb
NHONBMAOYanbHO 1 B rpynne.

METAMNPEAMETHbIE PE3YJIbTATbI

MeTanpegMeTHble pe3ynbTaTbl OCBOEHMS MPOrpaMmbl y4e6HOro npegmeTa
«Maremartunka» XapakTepusytTcs oBnageHnem YHMBEpCanbHbIMU
Nno3HaBaTe/IbHbIMU LenicTBrsMM, YHUBEPCaibHbIMU KOMMYHUKaTUBHbIMU
LAENCTBUSIMU, YHUBEPCAlTbHBIMU PETYASTUBHBIMU EACTBUSIMU.

1) YHuBepcasbHbie no3HaBaTe/IbHble  [EVICTBUS, obecrie4ynBaroT
¢opmmpoBaHne 6a30BbIX KOrHUTUBHbLIX [POLECCOB Oby4arLmxcs (ocBoeHune
MeTo[0B MO3HaHUSI  OKpyXKaroLyero  Mupa;  MNPpUMEHEHNE  JIOMNHYECKUX,
vceneqoBaTebCKUX ornepaunn, yMeHn pabotatb ¢ MHGOopMaLmnen).

Ba3oBble nornyeckue gencrevs:

® BbLISBMATb N XapakKTepu3oBaTb CYLLECTBEHHbIE NPU3HAKN MaTteMaTU4eCcKmnx
OOBEKTOB, MOHATUW, OTHOLWIEHWA MeXOy MOHATUSAMU; (OPMYNNpoBaTb
onpegeneHnss  MNOHATWW;  YCTaHaBnMBaTb  CYLWECTBEHHbIM  MPU3HaK
Knaccugukaumn, OCHoBaHUS ONA 0600LEHNA U CpaBHEHUS, KpuUTepuu
NPOBOANMOIO aHanNn3a;

e BOCNpVHMMAaTb, GOopMynuMpoBaTb U NpPeobpasoBbiBaTb  CY>XAEHWUS:
yTBEpAUTENIbHbIE U OTpUuaTeNbHble, €OVWHWYHbIE, YacTHble U O6Luue;
YCNOBHbIE;



® BbLIABMATL  MaTeMaTuyeckme  3aKOHOMEPHOCTH, B3aMOCBA3N U
npotueopednsa B aKTax, [OaHHblX, HaOMOAEHNAX W YTBEPXOEHUAX;
npegnaratb KpUtepun aNng BbisiBIEHNS 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNIA;

e [enaTb BbIBOAbl C WUCMNOSb30BaHNEM 3aKOHOB JIOrUKW, AEQYKTUBHbLIX W
NHOYKTUBHbIX YMO3aKOYEHNI, YMO3aKIIIO4YEHNI NO aHanoruu;

e NpoBOAUTL CaMOCTOSATENBHO JokasaTenbcTBa MaTeMaTnyecKmx
yTBEPXXAEHNIA (NPsSIMblE M OT NPOTMBHOIMO), BbICTpPamBaTb aprymeHTauuto,
npUBOOUTL NPUMEPbI U KOHTPNpUMEPbl; OOOCHOBLIBaTb COOCTBEHHbIE
CY>XAEHMS N BbIBOAbI;

e BblbupaTb CNocob pelleHnss y4ebHOM 3apadn (CpaBHMBaTb HECKOSbKO
BApUaHTOB PpPELUEHMs, BblIOMpaTb HaMbonee noOaxXooAWmMn C  Y4ETOM
CaMOCTOSITENBHO BblAENEHHbIX KPUTEPUEB).

BasoBble nuccneposartenbCKue AeNCTBUS:

® 1CNONb30BaTb BOMPOCHlI KakK UCCNegoBaTeNlbCKUN MHCTPYMEHT MO3HaHWUS;
dopmynupoBatb BOMPOCHI, (UKCUpyoWwue npoTuBopeydne, npoobnemy,
yCTaHaBnuMBaTb  WCKOMOE U  [aHHoe, (opmMupoBaTb  rMnoTesy,
aprymMeHTMpoBaTb CBOK NO3ULNI0, MHEHNE;

e MpoBOAUTH CaMOCTOATENBHO CNNaHNPOBaHHbIV 9KCMNEPUMEHT,
nccnegoBaHMe NO  YCTAHOBMEHUIO OCOBGEHHOCTEN MaTemMaTu4eckKoro
00beKTa, $BMEHNS, MPOLECCA, BbISABNEHUIO 3aBUCUMOCTEN  MexXay
ob6beKTaMu, SBAEHNSMU, NpoLeccamu;

® CaMOCTOSATENbHO hopMynnpoBaTb 0606LLEHNS N BbIBOAbLI MO pe3yfnbraTtam
NpoBeOEHHOro HabnoaeHns, UCCNeqoBaHus, OueHuBaTb LOCTOBEPHOCTb
NOSyYEHHbIX Pe3ynbLTaToB, BbIBOAOB U 0606LLEHN;

® [POrHO3MpoBaTb BO3MOXHOE pasBuUTME MpoLecca, a TakXe BblaBUraTb
NpPeanosioXKeHNS O ero PasBuUTM B HOBbIX YC/IOBUSIX.

Pa6oTa ¢ nicopmayuen:

® BbIABNATL AeuULMTbl MHOPMaLUA, aHHbIX, HEOOXOOUMbIX O OTBETa Ha
BONPOC 1 NS peLleHns 3agadu;

e BblbupaTb  WMHpOPMAUMIO U3  WUCTOYHUKOB  PasfiMYHbIX  TUMOB,
aHanM3npoBaTtb, CUCTEMATU3NPOBAaTb N NHTEPNPETMPOBATL MH(pOopMaLuio
pasnuyHbIX BUOOB U (hOpPM MpeacTaBeHns;

e CTPYKTypupoBaTb UHOPMaLUIO, NPEACTaBNATb €€ B pasnyHbixX hopmax,
NNACTPUPOBATh rpaduyecku;

® OueHMBaTb HaO&XHOCTb NHopmMayun no CaMOCTOSATENBbHO
chopMynMpoBaHHbLIM KPUTEPUSIM.

2) YHuBepcasbHble  KOMMYHUKaTUBHbI€  [EViCTBUS,  obecre4ynBaroT

ChopMUPOBaHHOCTb coUmasibHbIX HaBbIKOB 00yYaroLLNXCSI.



O6uweHue:

e BOCNPVHMMAaTb N (OPMYNIMPOBATb CY>XOEHUS B COOTBETCTBUM C YCOBUSMN
N LUensMmn obLeHnst; ACHO, TOYHO, FPaMOTHO BblpaXkaTb CBOK TOYKY 3PEHUS
B YCTHbIX W MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHMS MO XOAy PeLleHus
3afayn, KOMMEHTUPOBATb MONYYEHHbIN Pe3ynLTarT;

e B Xofe 06CyXAeHus 3agaBaTb BOMPOCHI MO CyLLEeCTBY 06CYy>X4aeMOn TEMb,
npobnemsl, peliaemMon 3agayu, BbiCKasbiBaTb Ugen, HauesneHHble Ha MOUCK
peLleHns; COrMocTaBnATb CBOM CYXOEHUS C CYXAEHUSMU  Opyrux
y4aCTHMKOB Auasnora, obHapy>XumBaTb pasnuymMe M CXOACTBO MO3vUMA; B
KOppPeKTHOW (hopme (hopMynnMpoBaThb pasHoriacus, CBO BO3PaXKEHNS;

e [peacTaBnsTb pesynsTaThl peLleHns 3agayn, 9KCMepuMeHTa,
nccneqoBaHus, NPOeKTa;  CaMOCTOATENbHO  BblbMpaTb  opmar
BbICTYMNIEHNA C YH4ETOM 3aaay npe3eHTauum n 0CO6eHHOCTEN ayguTopui.

CoTpyaHu4ecTBO:

e MOHMMaTb M UCNONb30BaTb NPeuMyLLecTBa KOMaHAHOW U NHOVBUAYaNbHON
paboTbl MpPU pelleHnn Yy4ebHbIX 3apad; MPUHUMAaTb LeNb COBMECTHOW
[EeATENbHOCTW,  MNAaHUPOBaTb  OPraHU3auuio  COBMECTHOW  paboThl,
pacnpegenaTb Buabl paboT, goroBapuBaTbCs, OOCYyXOaTb Mpouecc u
pes3ynstaTt paboThbl; 0606LWaTh MHEHUS HECKOMbKNX NOAEN;

e y4yacTBOBaTb B rpynnoBbiX hopmax paboTbl (06Cy>XAeHNA, OOMEH MHEHUIA,
«MO3roBble LWTYPMbl» W WHbIE); BbINOMHATL CBOKO YacTb pPaboTbl U
KOOPAMHNPOBaTb CBOW [[EWUCTBUS C  APYrUMU  YneHamMu  KoMaHgpl;
OLEeHMBaTb Ka4yeCcTBO CBOEro BKaga B OOWMA MPOOYKT MO KpUTEpUSM,
ChOpMYyNUPOBaHHBIM YyHaCTHUKaMn B3aMOLENCTBUS.

3) YHuBepcasbHbie perynsTtuBHble [eVCTBuS, 06ecrednBaroT (hopMupoBaHme

CMbICJIOBbIX YCTAHOBOK U XKU3HEHHbIX HaBbIKOB JINYHOCTH.
CamoopraHusauus:

e COCTaBMATb NnaH, anropuT™M peLleHns 3agadn, BblbnpaTb CNocob peLueHns
C YY4ETOM MMEIOLLMXCS PECYPCOB 1 COBCTBEHHbBIX BOSMOXXHOCTEN,
aprymMeHTUpoBaTh U KOPPEKTUPOBATb BapUaHTbl PeLLEHUN C Y4ETOM HOBOW
NHpopMauunn.

CaMOKOHTpOJIb:

e BfadeTb HaBblkaMy MO3HaBaTeNbHOW pedieKCUN Kak OCO3HaHUs
coBepLUaeMbIX OENCTBUA U MbICIUTENbHbBIX MPOLECCOB, UX PE3YynbLTaToB;
BnageTb cnocobamn CaMOMnpoOBEPKM, CaMOKOHTPOSA npouecca U
pesynbrarta peLeHns MaTeMaTn4eckon 3agayu;

e peaBuaeTb TPYOHOCTU, KOTOPbIE MOIYT BO3HUKHYTb MNPU peLleHnn 3aaadn,
BHOCUTb KOPPEKTUBbI B OEATENbHOCTb HA OCHOBE HOBbIX OOCTOATENLCTB,
AAaHHbIX, HAWAEHHbIX OLUNOOK, BbIABNEHHbLIX TPYAHOCTEN;



® OleHMBaTb COOTBETCTBME pe3ynbrata uenm wun YyCnoBuLM, OOBACHATb
NPUYNHBbI OOCTUMXXEHUA WNN HEOOCTVMXKEHUNA pe3ynbraTtoB OeATesIbHOCTH,
HaxogunTb 0LIJI/|6Ky, 0aBaTb OLUEHKY np|/|o6peTéHHomy onbITY.

NMPEAMETHBDBIE PE3YJIbTATbI
10 KJIACC

OnepupoBaTb MNOHATUSAMU: TOYKa, NPAMast, NIOCKOCTb.

MPUMEHATL akCMOMbl CTEPEOMETPUN W CNEACTBUS U3 HUX MNPU pPeLleHnn
reoMeTPUYECKNX 3agau.

OnepupoBaTb MOHATUAMU: NapanfienbHOCTb U NePNEeHONKYNAPHOCTb NPAMbIX
N NIOCKOCTEN.

KnaccunduumpoBaTbe B3aMHOE pPacnofioXXEHNE MpPsSIMbIX M MNIOCKOCTEN B
NpPOCTpaHCcTBe.

OnepupoBaTb NOHATUAMU: ABYrPaHHbIA Yros, rpaHn ABYrpaHHoro yrna, peépo
OBYrPaHHOro yrna; JvHEWHbIM yroa ABYrpaHHOro yrna; rpagycHas wmepa
ABYrpaHHoro yrna.

OnepupoBaTb MOHATUSAMW: MHOFOMPaHHUK, BbINYKMbIA W HEBbINYKJSIbIA
MHOIOrpPaHHMK, 31IEMEHTbl MHOIOrpPaHH1Ka, NpPaBUbHbI MHOIOrPaHHKK.

PacnosHaBaTb OCHOBHble BMAbl MHOrOrpaHHWKOB (MMpamMuga; npusma,
NPSIMOYrofibHbIN Napannenenunesn, Kyo).

KnaccudguumposaTtb MHOIOrpaHHUKN, BblOMpas OCHOBaHWs ans
Knaccudpmkaumm  (BbiMyKble U HEBbINYK/ble  MHOIMOrPaHHWKKW;, NpaBUJibHbIE
MHOIOrpPaHHVKW; MPSAMble N HAKTOHHbIE NPU3MbI, Napannenenuneasbl).

OnepupoBaTb MNOHATUSAMN: CEKYLLLASA MNIOCKOCTb, CE4YEHNE MHOMOrPaHHNKOB.

O6bACHATL NPUHUMMNBI MOCTPOEHNST CEYEHNIA, UCNONb3Ysl METOA CNENOB.

CTponTb CeYeHNsa MHOrorpaHHNKOB METOAOM CNeAoB, BbIMOMHATL (BbIHOCHbBIE)
NIOCKME YepTeXM N3 PUCYHKOB MPOCTbIX OOBLEMHbLIX Uryp: BUL CBEPXY, COOKY,
CHU3Y.

PelwaTb 3aga4n Ha HaxoxgeHne reoMeTpuyecKnx BeNMYnH no obpasuam munm
anroputMam, TMpPUMEHSS W3BECTHble aHanuTM4YecKne MeToObl MNpu  peLueHnn
CTaHOAPTHbIX MaTeEMaTMYECKMX 3aday Ha BbIYMCMEHME PACCTOSHUIA MexXay OBYMS
TOYKaMu, OT TOYKN OO NPAMON, OT TOYKM A0 MIIOCKOCTU, MEXY CKpeLBatoLLMMNCSA
NPSIMbIMA.

PelwaTb 3agayn Ha HaxoXXAeHNe reOMETPUYECKMX BEMMYUH NO obpasuam munm
anroputMam, TMpPUMEHSS UW3BECTHble aHanuTMyYeckue MeTodbl Mpu  peLueHnn
CTaHOAPTHbIX  MaTtemMaTudecKux 3aga4 Ha  BblMUCAIEHWE  YITIOB  MexXay
CKpelmBalowuMnNcs  NpsMbIMK,  MeXAy nNPsSMON U MNOCKOCTbIO,  MexXay
NOCKOCTAMU, ABYrPaHHbIX Yrf0B.



Bbluncnate 06bEMbI U NAowWaan NOBEPXHOCTEN MHOMOrPaHHMKOB (Mpu3ma,
nupammaa) ¢ NPMMeHeHneM (opmMyn; BblYNCAATb COOTHOLLEHMS MEXAY NAoLaasMm
noBepxHoCTen, 06bLEMaMM NOgO6HbLIX MHOMOrPaHHNKOB.

OnepupoBaTb MOHATMAMW: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb U
NJOCKOCTb CUMMETPUN; LEHTP, OCb U MNIOCKOCTb CUMMETPUM PUTYPbI.

N3enekaTtb, npeobpasoBbiBaTb W UHTEPNPETMpPOBaTb MHGOPpMauno o
NPOCTPAHCTBEHHbIX FEOMETPUYECKUX urypax, NpefacTaBfeHHYI0 Ha 4YepTexax u
PUCYHKax.

MpuUMeHATb reoMeTpuyeckne (akTbl LS pPeELIeHUs CTepPeOMETPUYECKMX
3aga4, npegnonararoLlmMx HECKOMNbKO LAaroB peLlUueHns, ecnv yCcnoBusa rnpuMeHeHus
3afaHbl B IBHOW (hopME.

MpumeHaTb npocTtenme nporpaMmmMHble cpencrea n
9N1EKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPU  PELLUEHUN CTEPEOMETPUHECKMX
3agav.

MpuBooMTb MpUMEpPbl MaTeMaTUYECKMX 3aKOHOMEPHOCTEN B npupoge u
>KN3HW, pacno3HaBaTb NPOSABMEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

[MpuUMeHATb Mony4YeHHble 3HaHUSA Ha MNpaKTUKe: aHanM3npoBaTb peasibHble
cutyaumm M NPUMEHATb U3Y4YeHHble TMOHATUSA B MNpouecce Mnoucka peLleHus
MatemMatnyeckn CcOpPMYyIMPOBaHHOM MpPo6nemMbl, MOLENUPOBaTb peasibHble
cuTyaumm Ha A3blke reoMeTpuu, WuccnegoBatb MOCTPOEHHble MOoAenu C
NCMNONb30BAaHNEM FEOMETPUYECKNX NMOHATUIA 1 TEOPEM, annapaTa anrebpbl; pelaTb
npakTuyeckue 3agayu, CBA3aHHbIE C HAXOXKAEHNEM reOMETPUYECKNX BESINYH.

11 KJIACC

OnepupoBaTb MNOHATUAMMK: LMAMHOPUYECKask MNOBEPXHOCTb, Ob6pasytoLne
LVUNVHAPUYECKOW NMOBEPXHOCTU; LUNVMHAP; KOHNYeCKas NoOBEPXHOCTb, obpasyome
KOHMYECKOW NOBEPXHOCTU, KOHYC; chepmnyeckasi MOBEPXHOCTb.

PacnosHaBaTtb Tena BpawieHus (WNuHAP, KOHYC, cdepa u wap).

O6BbACHATL CNOCO6bI NONYYEHNS TeN BPaLLEHNS.

KnaccudpuumpoBaTb B3aMMHOE pacronoxxeHne cepbl U MIOCKOCTH.

OnepupoBaTb MNOHATUSMU: LLAPOBOWN CErMeHT, OCHOBaHME CEermMeHTa, BbiCoTa
CEermMeHTa; LIapoBOWN CNOW, OCHOBaHWME LUAPOBOroO Crosi, BbiCOTa LLUAPOBOro CJOS;
LLIapOBOW CEKTOP.

Bbiuncnate 06bEMbI M nnowagu NOBEPXHOCTEN  Ten  BpalleHus,
reOMETPUYECKINX TEN C NPUMEHEHNEM hopMyI.

OnepupoBaTb NOHATUAMW: MHOIFOrPaHHMK, BANCaHHbIA B chepy 1 ONMCaHHbIN
OKOJMOo chepbl; cdepa, BNUCaHHass B MHOMOrPaHHUK UAn TeNO BpaLLEeHus:.

BbluncnaTe COOTHOLIEHNA MexXAy nnowagsaMym MoOBEPXHOCTEN M O6bEMaMU
NnoJoOHbIX Ten.



N3o6paxaTb wudyydaemble GuUrypbl OT PyKM W C NPUMEHEHWEM MPOCTbIX
YEePTEXKHbIX MHCTPYMEHTOB.

BbINONHATL (BBIHOCHBIE) MIOCKUE YEPTEXM N3 PUCYHKOB MPOCTbIX O6BEMHbIX
duryp: Bug ceepxy, CO0OKy, CHU3Y; CTPOUTb CEHEHUS TeN BpaLLEeHWs.

N3BnekaTtb, uHTepnpeTupoBatb W npeobpasoBbiBaTb MHGOPMaUNO O
NPOCTPAHCTBEHHbBIX FEOMETPUYECKUX DUrypax, NPeaCcTaBNEHHYIO Ha 4YepTexax u
PUCYHKax.

OnepupoBaTb NOHATMEM BEKTOP B MPOCTPAHCTBE.

BbINONHATL OENCTBUS  CMOXKEHUST BEKTOPOB, BblYUTAHUS BEKTOPOB WU
YMHOXXEHNS BEKTOPA Ha YNCNO, OOBACHSATb, KaKMI CBOMCTBaAMWN OHN 06n1aaatorT.

[MpymeHaTb Npasuio napannenenvnena.

OnepupoBaTb NOHATUAMU: OeKapTOBbl KOOPANHATLI B NPOCTPAHCTBE, BEKTOP,
MOAyYSlb BEKTOpa, PaBEeHCTBO BEKTOPOB, KOOpPAWHATbI BEKTOpa, Yron Mexay
BEKTOpaMM, CKanspHoe Npon3sefeHne BEKTOPOB, KOIMHEAPHbIE 1 KOMMIaHapHbIe
BEKTOPbI.

HaxoguTb CymMMy BEKTOPOB N MPOU3BELAEHME BEKTOPA HA YMCNO, Yron Mexay
BEKTOpamMu, CKansipHoe npou3BedeHne, packnagpiBaTb BeKTOp MO  OBYM
HEeKONMIMHeapHbIM BEKTOPaM.

3apaBaTb NJIOCKOCTb YpaBHEHNEM B AEKAPTOBOW CUCTEME KOOPAMHAT.

MpuMeHATb reomMeTpuyeckne ¢akTbl AN PeELeHNs CTepeoMeTPUYECKNX
3aga4, npegnonararolmx HECKOMNbKO LWAroB peLUueHns, eCriv yCnoBus npuMeHeHus
3afaHbl B sBHOW (hOpMe.

Pewatb  npocTeiiwmne  reomeTpudeckne  3afjadn  Ha  NPUMEHEHue
BEKTOPHO-KOOPOWHATHOro MeTofa.

PewaTb 3agayn Ha [pokasaTeflbCTBO MarteMaTu4eCKuxX OTHOLUEHUA WU
HaxXoXXAeHNe reoMeTpUYecKuX BenuymnH no obpasuam nnv anroputMam, NpuMeHss
N3BECTHblE METOAbI NPW PELLUEHUN CTAaHOAPTHbIX MaTeMaTUYECKMX 3a0au.

MpumeHaTb npocTtenme nporpaMmMHble cpencrea n
3NEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPW  PELLUEHUN CTEPEOMETPUYHECKMX
3agau.

MpuBooMTb MNpUMEpPbl MaTeMaTUYECKMX 3aKOHOMEPHOCTEN B Mpupoge u
>KN3HW, pacno3HaBaTb NPOSABEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

MpUMEHATb NOoNyYeHHble 3HAHWSA Ha MNPaKTUKe: aHanM3npoBaTb peasibHble
cutyaumm M NPUMEHATb U3Y4YeHHble TMOHATUSA B MNpouecce Mnoucka peLleHus
MatemMatnyeckm CcOpPMYyNMPOBaHHOMW MpPob6nemMbl, MOLENUPOBaTb peasibHble
cuTyaumm Ha A3blke reoMeTpuu, WCCefoBaTb MNOCTPOEHHble Mogenn ¢
NCMNONb30BAaHNEM MEOMETPUYECKNX NMOHATU 1 TEOPEM, annapaTa anrebpbl; pelaTb
npakTUyeckue 3agayu, CBA3aHHbIE C HAXOXKAEHNEM reOMETPUYECKNX BESINYH.



TEMATUYHECKOE MNJIAHUWPOBAHUE

10 KJIACC
KonuyectBo 4acoB OneKTPOHHbIe
Ne HaumeHoBaHue paspenos u (uncpoBsblie)
n/n TeM NporpaMmbl Bcero KoHTponbHbie MpakTu4eckue o6pasoBaTesibHble
paboTbl paboTbl pecypcbi
1 BeepneHune B cTepeomMeTpuio 4 0 0
MpsaMble n NOCKOCTY B
o NMPOCTPaHCTBE. 18 5 0
MapannenbHOCTb NPSAMBIX U
MIOCKOCTEN
3 nepI'IeH,D,I/IKijHpHOCTb NPSIMbIX 18 1 0
1 NJIOCKOCTEN.
4 MHororpaHHuKum 15 1
5 O6bEMbI MHOrOrPaHHKOB 1
6 NTorosoe nosTopeHne 1
OBLLEE KOJTMYECTBO YACOB IO 68 6 0
MPOIrPAMME
11 KJIACC
KonuyectBo yacoB OneKTpOHHbIe
Ne HaumeHoBaHue pa3genos u (undpoBble)
n/n TeM nporpaMmmbi Beero | KOHTPONbHbIE | TlpakTudeckne | ,qoa30patenbHbIE
pa6oThbl paboThbl pecypcbi
Tena BpawieHus 14 0 0
2 O6bEMbl TEN 5 1 0
3 BekTopb! 1 koopAnHaTLI B 9 1 0
NMPOCTPaHCTBE
4 MNoBTOpEHNE, 0606LLEHNE, 6 ’ 0
cucTemMaTmsaunsa 3HaHUM
OBLLEE KOJTMYECTBO YACOB IO 34 3 0

MPOrPAMME




NMOYPOYHOE NMNNAHUPOBAHUE

10 KJNTACC
KonuyectBo Yyacos ONeKTPOHHbIE
Ne uncpoBblie
n /-n Tema ypoka Bcero KoHTporsbHble MpakTuyeckne | o6pasoBaTesnbHbie
pa6oThbl pa6oTbl pecypchbl

MpenmeT cTepeoMeTpum

2 AKCHOMbI CTEPEOMETPUMN 1
3 HekoTopble cneacTenst U3 akCUOM 1
4 HekoTopble cnepgcTems n3 akCuom 1
5 MapannenbHble NpsMble B 1
NPOCTPaHCTBE
6 MapannenbHOCTbL NPSAMON U ’
NJOCKOCTH
PelweHune 3apa4 no teme
7 "MapannensHOCTb NPSAMbIX, MPSAMOIA 1
N nnockocTn"
8 CkpelymBatoLmecs npsimbie 1
9 Yrnbl ¢ coHanpasfeHHbIMM 1
CTOpPOHaMK. Yron Mexgy npsmMbiMu
Yron mexnay npsimbiMu. PelueHune
10 3agad rno teme "B3anmHoe ’
pacrnonoXeHune nNpsimMbix B
npocTpaHcTee"
lMoBTOpEHME N cucTEMaTM3aLms
11 mMaTtepuana no teme "B3anmHoe ’
pacrnonoXeHne nNpsiMbix B
npocTpaHcTee"
KomnnekcHas npoBepoyHast padota
12 1 1
Ne1
AHann3 KOMrMIeKCHOM NpPoBEPOYHO
13 paboTbl. [NapannensHoCTb 1
NJOCKOCTEMN
14 CeoncTBa napannenbHbixX 1
MJIOCKOCTEMN
15 PellieHune 3agay no teme y
"[NapannenbHoCTb MNOCKOCTEN"
16 TeTpasgp 1
17 Mapannenenunep, 1
18 3afaym Ha NOCTPOEHME CeYEHNI 1
19 3agaym Ha NOCTPOEHME CeYeHNI 1
20 3agayn Ha NOCTPOEHME CEYEHWIN 1




I'IosTopeHme n cncreMaTn3auusa
mMartepunana rno teme

21 -
"MNapannensHOCTb MNNOCKOCTEN.
TeTpasagp v napannenenvneq”
KoHTponbHast paboTa no Teme

22 KomnnekcHas nposepo4yHasi paboTa
Ne2
AHann3 KOMMNIeKCHON NPoOBEPOYHON

23 paboTbl. [lepneHanKynspHble
npsiMble B NPOCTPaHCTBE

o4 MepneHanKynspHble NpsiMble B
npocTpaHcTee. PelleHre 3apad

o5 MpuaHak nepneHanKynspHOCTH
NPSMOW 1 NJIOCKOCTH
PelweHue 3apay no teme

26 "MNepneHanKynsapHOCTb NPAMON U
nnockoctn"

PelueHne 3apay no teme

27 "TepneHanKynsspHOCTb NPSIMON U
naockoctn"

28 PaccTosiHue oT TOUYKM A0 NAOCKOCTU

29 Teopema o Tpex nepneHanKynapax

30 Yron mexgy npsiMoii U MNOCKOCTLIO
PelueHne 3apay no teme

31 "MNepneHanKynsap 1 HaknoHHas. Yron
Mexay NPsIMON U NIOCKOCTLIO"
PelieHne 3apgay no teme

32 "TNepneHanKynsap 1 HaknoHHas. Yron
Mexay NPsIMO U NIOCKOCTbIO"

33 [ByrpaHHbIn yron

34 Mpr3Hak nepneHguKynspHoOCTU
NJIOCKOCTEN

35 PelwieHne 3aga4

36 MpsiMoyronbHbIV Napannenenvneq n
ero CBoicTea

37 PelueHne 3apay no teme
"MNpsiMoyronbHbIl Napannenenvneq
lMoBTOpEHME 1 cucTeMaTulaums

38 mMaTepuana no Teme

"TNepneHanKynApHOCTb MPAMbIX 1
njockocten"




nOBTopeHI/Ie n cncrteMaTn3auuns
Martepuana no teme

39
"TNepneHanKynsapHOCTb NPAMbIX U
njockocTen”
KomnnekcHas nposepoyHas pabota

40
Ne3

41 AHann3 KOMrMIEKCHON NPOBEPOYHO
paboTbl. [ToHATNE MHOrOrpaHHuKa

42 MNpuama

43 Mnowanb 60KOBOI MOBEPXHOCTU
NpuU3mbl

44 KoHTponbHas paboTa no temam
PelwieHne 3aga4 no teme "lpnama”

45 PelueHne 3agay no teme "Mpusma”

46 Mupamnga. NMpaBunbHasa nupamuga

47 MNnowanb 60KOBOWN 1 MOMHOM
NOBEPXHOCTY Nupamugbl
PelleHune 3agay Ha HaxoXXaeHne

48 nnoLaan 60KOBOW U MOMHON
MOBEPXHOCTY NMUpamMngbl

49 YcedeHHasa nupamnga

50 PelueHue 3apay no teme
"Mupamnga"

51 CummeTpus B MpoCcTpaHcTBe

52 MpaBunbHbIE MHOrOrPaHHNKK

53 ONeMEHTbI CUMMETPUN NPaBUIbHbIX
MHOIOrpPaHHNKOB
lMoBTOpEHME 1 cucTemMaTuldaums

54 marepwvasna rno reme
"MHororpaHHukm"
KoHTponbHasa pabota no teme

55 KomnnekcHasi npoBepoyHas paboTa
Ne4
AHann3 KOMMIeKCHoON NPOBEPOYHO

56 paboTbl. [oHATME 06bEMA
MHOrorpaHHuKa

57 O6beM NpuU3MbI

58 PelleHune 3agay Ha HaxoXXaeHne
ob6bema NpU3mbl

59 PewieHne 3apgay no teme "O6bem
npu3mbl"

60 0O6beM NUpamngbl

61 PelieHne 3apgay Ha HaxoxxaeHne

ob6bema nmpammgbl




PeweHne 3agay no teme "O6bem

62 "
npamupbl

lMoBTOpEHME 1 cucTemaTuldaums
63 mMaTepuana no teme "O6bembl
MHOFOrpaHHMKoB"

KoHTponbHasi paboTa no Teme
64 KomnnekcHasa npoBepo4yHas paboTa
Ne5

I'Ipome>KyTqua;| arrectauuda B

65 dopmate EIMS

lNoBTOpPEHME, 0606LLEHNE
cucTeMaTmsaumns 3HaHU.

66 [NoBTOpPEHME MO TeMe "B3anmHoe
pacnonoXeHne nNpsmbix n
nnockocrten"

lNoBTOpPEHME, 0606LLEHNE
cuctemaTumlaums 3HaHnn. AHanm3
67
lNoBTOpPEHME MO TEME
MapannenbHOCTb NPSIMbIX U
nnockocrten"

KOMIMIEKCHOW NPOBEPOYHON paboThl.

MoBTOpeHne, 0606LLeHNE
cuctemartmsaunsi 3HaHu.
MNoBTOpEHME No Teme
"MHororpaHHnkm"

68

OBLLEE KOJINYECTBO HYACOB MO
NMPOrPAMME

68




11 KJIACC

KonuyectBo yacoB

OnNeKTPOHHbIE

Ne Toma ypoka K n uucdposBblie
n/n y Beero OHTp60.rIbele paKT;I‘-IGCKI/Ie 06pasoBaTENbHbIE
pa6oTbl paboTbl pecypchi
1 MoBTOpEHne No Teme «OKpPY>KHOCTb» 1
5 LinnmHpgpryeckas nOBEpXHOCTb, 06pasytoLLme LUINHAPUYECKON 1
NMOBEPXHOCTW, OCb LUIMHOPUYECKON MOBEPXHOCTU
3 LmnuHap: ocHoBaHWst 1 60KoBasi MOBEPXHOCTb, 06pasytoLLas 1 1
OCb; nnowaab 6GOKOBOW 1 NOIHON NOBEPXHOCTU
N3obpaxkeHne umnuHapa Ha naockocTu. PassépTka umnmHgpa.
4 CeyeHus umnuHgpa (N10CKOCTLIO, NapanieibHOWM 1nn 1
NepneHZNKYIAPHON OCU LNIMHEPA)
5 KoHu4eckas noBepxHOCTb, 06pasyoLLe KOHNYECKON ’
NMOBEPXHOCTW, OCb U BEPLUMHA KOHNYECKOW MOBEPXHOCTH
6 KoHyc: ocHOBaHMe 1 BepLUMHa, 06pasytoLlas U oCb; NnoLlanb 1
OOKOBOW 1 NOJIHON NMOBEPXHOCTU
7 YceuéHHbIl KOHYC: 06pasytoLLe 1 BbICOTa; OCHOBaHUSA 1 1
60KoBasi MOBEPXHOCTb
N3obparkeHne KoHyca Ha nfockocTu. PasBépTka KoHyca.
8 CeyeHust KoHyca (MNOCKOCThLI0, NapasnenbHON OCHOBAaHWIO, U 1
NJOCKOCTbIO, NPOXOAsLLEN YEPe3 BEPLUUHY)
9 Cdpepa v Wwap: ueHTp, paguyc, guameTp; naowaab NoBepXHOCTH 1
chepsbl
TpeHnpoBo4Has paboTta B hopmare EIN9
10 1 1

11

B3anmHoe pacnonoxeHue cdepbl U NNOCKOCTN; KacaTenbHas
NJ0CKOCTb K chepe




N3o6paxkeHne cepebl, Wapa Ha nnockocTtu. CedeHuns wapa

12

13 | KombuHaumsa Ten BpatleHns 1 MHOrorpaHHNKOB

14 MHororpaHHuK, OnmMcaHHbIn oKoso cdepsbl; cepa, BNncaHHasa B
MHOIrOrpaHHVK Ui B TENO BpaLleHus

15 | MNMoHsATMe 06 06béme. O6BEMBI TEN

16 | O6BbEM uunMHapa, KoHyca

17 O6bém wapa n nnowagp chepbl

18 lMopo6Hble Tena B npocTpaHcTBe. COOTHOLLEHUSA MexXay
njowansMm NoBEPXHOCTEN, 06bEMbI NOAOBGHbIX TeN

19 KomnnekcHasa nposepoyHas paboTta no temam "Tena
BpaweHusa" n "O6bembl Ten"

20 | BekTop Ha NnocKoCcTu 1 B NPOCTPaHCTBE

21 CnoxeHne 1 BblYNTaHNE BEKTOPOB

29 YMHOXeHMe BEKTOpa Ha Y1Cno

o3 Pasno>keHue BekTOpa no TpéM HEKOMMIaHAPHbIM BEKTOPAM.
[MpaBuno napannenenunega

o4 PelieHune 3apgay, cBA3aHHbIX C MPUMEHEHNEM MPaBW SEVCTBIN
C BEKTOpamu

o5 MpamoyronbHas cuctema KoopaMHaT B MPOCTPaHCTBe.
KoopgnHaTtbl BekTopa. NpocTeiuve 3agadv B KoopgnHaTax

26 | Yron mexpy BekTopamu. CkansipHoe NpousBefeHne BEKTOPOB




27

BbluncneHue yrnos Mexay npAamMmbiMn 1 NNOCKOCTAMU

KoopanHaTHO-BEKTOPHbIV MEeTo, NpY peLleHnm

28 1
reoMeTpuyecknx 3apay

29 lMpomexxyTo4Has aTrectauns B popmare EIM9 1

30 lMoBTOpPEHNE, 0606LLEHNE U CUCTEMATU3ALNS SHAHWIA. 1
OcHoBHble hurypel, hakTbl, TEOPEMbI Kypca MnaHuMeTpum

31 lMoBTOpEHNE, 0606LLEHNE U CUCTEMATN3ALNS SHAHWIA. 1
OcHoBHble hurypbl, hakTbl, TEOPEMbI Kypca MnaHuMeTpum

32 MoBTOpeHne, 0606LLEHNE N cUCTEMAT3AUMNSA 3HaHMI. 3agayn 1
NIaHUMETPUN 1 METOAbI UX PEeLLIEHUS

33 MoBTOpeHne, 0606LLEHNE N cUCTEMATU3AUMNSA 3HaHMI. 3agayn 1
NIaHUMETPUN U METOAbI UX PELLEHUS

34 lMoBTOpEHNE, 0606LLEHNE U CUCTEMATN3ALNS 3HAHWIA. ’

OCHOBHbIE (huUrypbl, hakTbl, TEOPEMbI Kypca CTEPEOMETPUN

OBLLEE KOJINYECTBO YACOB I10 MNMPOIrPAMME

34
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