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Conep:xkanue y4e0HOro npeamera

10 KVIACC
IIpsiMmble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE OHATUA cTepeomeTpuu. Touka, npsimasi, IOCKOCTb, MpocTpaHcTBO. [lonsaTue 06
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3auMHoOe pacnosnoxeHue NpsiMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, ITapATLIEIbHbBIE U
CKpeuBaromuecs npsamslie. IlapamienbHoCTs NpAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NIapAJLICIIbHbIC
MPsIMBbIE B IPOCTPAHCTBE; MAPALIEIBbHOCTh TPEX MPSAMBIX; MAPATUIEIBHOCTD IPSIMOM U INIOCKOCTH.
VYIIIBl C COHANPABIEHHBIMU CTOPOHAMU; YTOJI MEXKAY IPSIMBIMU B IIpocTpaHcTBe. [lapaienbHoCcTh
IIJIOCKOCTEM: mapaJijiesibHble IIJIOCKOCTH; CBOMCTBA NapajliesbHbIX I1ockocTel. [IpocTeiimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPAdp, KyO, Mapauieenumne/T; MOCTPOSHHE CeUCHHM.

[lepnenauKyISIPHOCTD NPSAMOM U IUNIOCKOCTHU: MEPIEHUKYIISIPHBIE IPSIMbIE B TPOCTPAHCTBE,
IIPSIMBIE MapAJUICIIbHBIE U IEPIIEHANKYIIAPHBIE K IIJIOCKOCTH, PU3HAK NEPIEHANKYIIPHOCTH IPAMON U
IJIOCKOCTH, TEOpPEMA O MPSAMOM NEPHEHANKYISIPHON IIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YTOJ MEXIY
IIPSIMOM M TNIOCKOCTBIO; IBYTPAHHBIA YTOJ1, IMHEWHBIN yroJl IBYIpaHHOro yria. Ilepnenaukyisap u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTHU, PACCTOSIHUE OT IPSIMOM J10 TNIOCKOCTH, MPOEKLIUS
¢burypsI Ha MWIOCKOCTb. [lepreHANKYIIPHOCTD MIIOCKOCTEH: MPU3HAK EPIEHINKYISIPHOCTH ABYX
mockocteil. Teopema 0 TpEX MeprneH uKyIsIpax.

MHOrorpaHHUKHU

[loHsiTHE MHOTOIrPAaHHUKA, OCHOBHBIE AJIEMEHThl MHOIOTPAHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE
MHOI'OTPaHHUKH; pa3BEPTKA MHOTOIpaHHMKA. [Ipu3Ma: N-yroyipbHas npusMa; rpaHd 1 OCHOBAHUS
MIPU3MBI; IpsIMast ¥ HAKJIOHHAsl IPU3MbI; OOKOBas M MOJIHAsS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
MIPSIMOYTOJIBHBIN MapajuIeIenuIle]] U ero cBoicTBa. [lupamuaa: N-yroiapHas nupaMuia, TpaHu U
OCHOBaHHE MUPaMHM/JIbl; OOKOBAs U MOJIHAs TOBEPXHOCTh MUPAMU/Ibl; IPaBUIIbHAS U yCeUEHHAsS
nupamMuia. IEeMEHThI IPU3MbI U upamuibl. [IpaBuibHbIE MHOTOTPAHHUKH: TIOHATHE MPABUIBLHOTO
MHOT'OTPaHHUKA; MPAaBUJIbHAS MPU3Ma U MPaBUIbHAS MUPAMK/IA; IPABUIIbHAS TPEYToJIbHAs TUpamMuaa
U IPaBWIBHBIN TeTpasp; KyO. [IpeacraBnenue o npaBUIbHBIX MHOTOTPAaHHHUKAX: OKTadp, 10AEKad P
n ukocadip. CeueHus NpyU3Mbl U TUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, IPSMOM, TNIOCKOCTH.
DneMEeHTh CHMMETPUH B IMpaMUax, NapajuieenuIenax, IpaBUIbHbBIX MHOTOTPAHHUKAX.
Brruncienue 251eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTHU U MOJIHON MOBEPXHOCTH NMPSIMOM MPU3MBI, IO/ Ib OCHOBaHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTHU NPsIMOM Ipu3Mbl. [11011as 60K0BOM MOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHON
MUPaMHJIBI, TEOpeMa O TUToIIaau yceu€HHoU nmupaMusl. [Torstre 06 06béMe. O0BEM mupaMubl,
IIPU3MBL.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTY IJIOLIA MU TOBEPXHOCTEH,
00BEMaMU MOJO0HBIX TEIL.

11 KJIACC
Tesna Bpamenus

[MunuHapuyeckas MoBEPXHOCTb, 00pa3yolliye HUIHHIPUUECKON TOBEPXHOCTH, OCh
WIMHAPUYECKOM MoBepXHOCTU. LIMIuHIp: OCHOBaHMS U OOKOBast MOBEPXHOCTh, 00pa3yroIas 1 OCh;
IUI0IIAab OOKOBOH M NOJTHOHN MOBEPXHOCTH.



Konnueckasi moBepXHOCTb, 00pa3ylolie KOHMYECKOW MOBEPXHOCTH, OCh U BEPUIMHA
KOHHMYECKOM MmoBepXxHOocTH. KOHYC: OCHOBaHME U BEpIIMHA, 00pa3yrolIas U OCh; IO Ib OOKOBOH 1
MOJTHOM TIOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIole U BHICOTa; OCHOBAHUS 1 OOKOBast
MTOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AuameTp; MIONaab NOBEPXHOCTH cephl. Bzaumuoe
pacnosoxeHue cepsl U MIIOCKOCTH; KacaTellbHas IJI0CKOCTh K cdepe; Mmomaab chepsl.
N300paxkeHue Ten BpalleHus Ha TIOCKOCTH. Pa3BEpTka muiImHaApa v KOHyca.

Kom6unanmu ten BpamieHusi 1 MHOTOrpaHHUKOB. MHOTOTpaHHUK, ONMCaHHBINA 0K0JI0 cepsl; chepa,
BITMCaHHAsl B MHOTOTPaHHUK, WM TEJIO BPALICHHUS.

[Tonsitue 06 06béMe. OCHOBHBIE CBOKCTBA 00BEMOB Tell. TeopeMa 006 00bEME IPSIMOYTOJILHOTO
napaiesienunesa u ciueacTeus u3 He€. O0bEM nunuHapa, Konyca. O0BEM mapa u iomaab chepsl.

[Tono6usie Tena B mpoctpancTBe. COOTHOLICHUS MEXKIY TUIOLIAIIMU TOBEPXHOCTEH,
00bEMaMU MOTOOHBIX TEII.

Ceuenus mumHApa (MapaiesbHO U MEPIEeHAUKYIISIPHO OCH), CEYeHHsI KOHYyca (MapauiebHOe
OCHOBAHUIO U MPOXOSIILEE YEpPE3 BEPILIUHY), CEUCHUS 11apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexkTop Ha ninockoctu U B npoctpaHcTBe. ClI0)KEHHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uyncio. Pa3nokeHne BeKTopa 1o TpéM HeKOMILTaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3anay, CBI3aHHbIX C IPUMEHEHUEM IIPABUII AEUCTBUN C BEKTOPAMHU.

[IpsimoyronbHas cucTeMa KoopAuHAT B ipocTpaHncTBe. Koopaunate! BekTopa. [Ipocreiimine
3aJlauM B KOOpJMHaTaX. YTroyl Mexay Bekropamu. CkalsipHOE IPOU3BEIEHUE BEKTOPOB. Briunciienne
YIJI0B MEXAY IPSIMBIMU U TIIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBII METO/ ITPH PEILICHUN
reOMEeTPUUYECKUX 3ajau.

Ilnanupyemble pe3yJIbTAThI OCBOCHHS Y4e0OHOT0 MpeaMeTa

JIMYHOCTHBIE Pe3yJbTAThI 0CBOEHHS POrpaMMbl YueOHOT0 IpeameTa «MareMaTrkar
XapaKTEepU3YOTCH:

I'paxxnanckoe BocnuTanue: CQOPMUPOBAHHOCTD IPAXAAHCKON MO3UIIUHN 00yYaroIerocs Kaxk
aKTUBHOTO M OTBETCTBEHHOI'O YIEHA POCCUHCKOT0 0OIIEeCTBa, MPEICTABIEHUEM O MaTEMAaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JINYHBIX CTPYKTYD, SIBICHUH, IPOLEYp I'PaxkaaHCKOro o0LiecTBa
(BBIOOPBI, OMPOCHI U TIP.), YMEHUEM B3aMMO/IEHCTBOBATh C COLIMATBHBIMA HHCTUTYTAaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U Ha3HAYCHHEM.

IMaTpuoTnyeckoe BocnuTaHue: CHOPMUPOBAHHOCTH POCCHICKOM Ipa’kaaHCKOM
MJICHTUYHOCTH, YBAXKEHUS K POIUIOMY U HACTOSIEMY POCCUNCKOW MaTEMATHKH, IEHHOCTHBIM
OTHOIIEHUEM K TOCTHXKEHHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaT€MaTU4YECKOM LIKOJIBI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHUH B IPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMHUKH.
JyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHHUA: OCO3HAHUE TYXOBHBIX LIEHHOCTEN POCCUNCKOr0O HAPOa;
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEACHMS, CBI3aHHOTO C IPAKTUYECKUM
IIPUMEHEHHUEM JOCTHKCHUN HAYKU U IE€ATEIBHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOI'O BKJIA/1a B
MIOCTPOEHHUE YCTONYUBOIO Oy IyIIETro.

JcTeTHYEeCKOe BOCIIUTAHNE: S)CTETUYECKUM OTHOLLIEHUEM K MUPY, BKIIFOYAsl SCTETUKY
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTeMaTU4ECKUM acCIlleKTaM Pa3JIMYHbIX BUJ0B UCKYCCTBA.

®uznyeckoe BocuTaHue: cHOPMHUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTHUECKHEe 3HAHUS B
MHTEpecax 370poBOro u 0e30macHoro o0pasa *KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3JI0pOBBIO (3I0pPOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXXUM 3aHITUN U OTAbIXA, PETyNIApHas
¢du3nyeckas akTHUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATHIX CIIOPTUBHO-
037JOPOBUTEIIBHOM IESATENBHOCTBIO.

TpynoBoe BocmuTaHMe: TOTOBHOCTh K TPYY, OCO3HAHUEM IIEHHOCTHU TPYJIOTIOOUS; HHTEPECOM K
pa3anuHbIM cepam npodecCHOHaTBHON AeSITeNbHOCTH, CBA3aHHBIM C MaTeMaTHKOM U e
MPUIIOKEHUSIMHU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymiel npodeccun 1 peaan3oBbIBaTh



COOCTBEHHBIE )KU3HEHHBIE TIaHBl; TOTOBHOCTHIO M CITOCOOHOCTHIO K MaTEMAaTHYECKOMY 00pa30BaHMIO
1 caM000pa30BaHUIO HAa MPOTSHKEHUN BCEH JKU3HH; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUH
[IPaKTUYECKUX 3a]]a4 MaTEMaTUUECKON HalpaBJIECHHOCTH.

JK0JIOTHYECKOe BOCIIUTAHUE: CHOPMUPOBAHHOCTH KOJIOTUYECKON KYJIbTYpPbI, IOHUMaHUEM
BJIUSIHUS COLIUAIbHO-PKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOM CPEbl,
OCO3HaHHEM TTI00aIbHOrO XapaKTepa 3KOJOTHYECKUX MPOo0iieM; OpueHTaIlel Ha TPUMEHEHHE
MaTeMaTHYECKUX 3HAHUH JUIS PELICHHS 33a]a4 B 00JIACTH OKPY)KAIOILIEH Cpe/ibl, TNIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUN JUIsl OKPYKArOLIEH Cpeibl.

LleHHOCTH HAYYHOI0 MO3HAHUSA: C(HOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH, TOHUMAHUEM MaTEeMaTHYeCKON
HAYKU Kak c(epbl YeIIOBEUECKON AEATEIbHOCTH, 3TANIOB €€ pa3BUTHUS M 3HAUUMOCTH JIJISl pa3BUTHUS
LMBWIA3ALMH; OBJIAICHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOUN KYJIbTYPOU KaK CPeICTBOM
[IO3HAHUS MUPa; TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYIO M UCCIIEN0BATENBCKYIO 1EATENBHOCTh
WHJMBHUIyaJIbHO U B TPYIIIIE.

MeTanpeaMeTHbIE Pe3YJIbTAThI OCBOSHHS IPOrPAMMbI yU4eOHOTO IIPEIMETa
«MareMaTHKay XapaKTepU3YIOTCS OBIIQJICHUEM YHUBEPCAITbHBIMU MTO3HABATEIIEHBIMU
JCHUCTBUSME, YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMU JCHCTBHUSIMH, YHHBEPCATHHBIMU
PETYJIATUBHBIMU JICHCTBUSMHU.
1) Yuusepcanvrvie nosnasamenvuble oeticmsus, obecneuusarom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C80eHUe MEMOO08 NOZHAHUSL OKPYHCAIOUe20 Mupa,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX ONepayuil, yMeHull pabomams ¢ uHpopmayuet).
Ba3oBble 1oruueckue geiicTBUA:
® BBISIBIISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MIPU3HAKA MATEMAaTHUECKUX OOBEKTOB, IIOHITHH,
OTHOIICHUN MKy MOHATUSAMU; (POPMYIUPOBATH ONPECIICHUS OHITHI; YCTAHABIIUBATh
CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIMH, OCHOBAHUS JJIsl 0000IEHHS U CPAaBHCHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;
® BOCIPHUHHUMATh, GOPMYIUPOBATh U MPEOOPA30BBIBATE CYKICHHS: YTBEPAUTEIBHbIC U
OTpHIIATENIbHBIC, CTUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE,
® BBIABISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M ITPOTUBOPEUUS B (haKTax,
JTAaHHBIX, HAOJTFOICHUSAX M YTBEPKJICHUSX; TIPEIaraTh KPUTCPUU JIJIST BBISIBIICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;
® J[eNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JISTYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIOYeHNH, YMO3aKIIIOUSHUH TI0 aHAJIOTHH;
® TPOBOJIUTH CAMOCTOATEIHHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIECHUH (MIPSMBIE U OT
MIPOTUBHOTO), BEICTPAUBAThH apTyMEHTAIUIO, TIPUBOAUTH IPUMEPHI U KOHTPIIPUMEDPHI;
000CHOBBIBATH COOCTBEHHBIC CYXKJICHHSI M BHIBOJIBI;
e BBIOMpATH CIOCOO perieHus: yueOHOM 3a71aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSTENIbHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble nucciegoBaTebcKue 1eHCTBUS:
®  ICIIOJIb30BAaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT NO3HaHUs; POPMYITHUPOBAThH
BOTIPOCHI, (PUKCHUPYIOIINE POTUBOPEUHE, IPOOIIEMY, yCTaHABIMBATH HICKOMOE U IaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;
® MPOBOJUTH CAMOCTOATEIHHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEI0BAHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00BEKTa, SIBICHUS, IIPOIECcCa, BHISIBICHUIO
3aBUCHMOCTEN MEXIy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;
®  CaMOCTOSTENEHO (hOPMYTUPOBATh 0OOOIICHNS M BRIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOICHNSI, HCCIIEIOBAHUS, OIICHUBATH JIOCTOBEPHOCTH TOJTYYEHHBIX PE3YIhTaTOB, BEIBOJIOB
H 0000IIEHNI;
® TIPOTHO3UPOBATH BO3MOXKHOE PAa3BHUTHUE MPOIECCA, a TAKXKE BBIABUTATH MTPEIOIOKEHHS O €r0
Pa3BHTHU B HOBBIX YCIIOBHSIX.
Padora ¢ unopmanmeii:



®  BBIABIATH AepUIUTH HHYOpPMAIINK, JTAHHBIX, HEOOXOUMBIX JIJIsl OTBETA HA BOMIPOC U JIJISt
pellIeHus 3a/1auH;

e BpIOMpATh HH(POPMAIUIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO PA3ITMYHBIX BUIAOB U (HOpM
MIpe/ICTaBJICHHUS;

® CTPYKTYpHUPOBAaTh HH()OPMAIHUIO, IPEJICTABIAT €€ B PA3IUUHBIX (POPMax, WILTIOCTPUPOBATH
rpaduyuecKy;

® OIEHUBATh HAJIEKHOCTH HH(POPMAIUH 110 CAMOCTOSITEFHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvhvie KOMMYHUKAmMUHbIE Oelicmeusl, 06ecneuusaiom chopmupo8anHoCms COYUATLHBLX
HABbIKOG 00YYAIOUUXCAL.
OO01menmne:

® BOCIPHUHHUMATH U (HOPMYITHPOBATH CYXICHUS B COOTBETCTBHHU C YCIOBHIMH U EISIMHU
O0IIeHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHChMEHHBIX
TEKCTax, J1aBaTh MOSICHEHHUS 10 X0y PEIIeHUs 3a/1a4l, KOMMEHTHPOBATh MOTYyYEHHBIN
pe3yibTar;

e B Xx0Jie OOCYXKJeHHs 33/1aBaTh BOIIPOCHI 10 CYIIECTBY O0CYKIaeMON TeMbl, IPOOIEMBI,
pelaeMoii 3a1a4u, BbICKAa3bIBATh UJIEH, HAIICJICHHbBIE HAa TOUCK PEIICHHUSI; COITOCTABISATH CBOU
CYXKIIEHUS C CYXKJICHUSMH IPYTUX YIaCTHUKOB JHAJIOra, OOHApY>KUBATh Pa3INYNeE U CXOJICTBO
MO3UIUI; B KOPPEKTHOM hopme HopMyIHpoBaTh pa3HOTTIACHS, CBOU BO3PAKEHUS;

® TIPEICTaBIATH PE3YyJIbTATHI PELICHUS 33]aUH, SKCIIEPUMEHTA, UCCIICIOBAHNUS, TIPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BHICTYIUICHHUS C yU4ETOM 3a1ad MPE3CHTAIUU U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

® TIOHMMATbh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHIYaIbHON paboTHI IpU
peneHnn yueOHBIX 3a/1a4; IPUHUMATh [1€1b COBMECTHOW JAEATENbHOCTH, INIAHUPOBATH
OpraHM3aII0 COBMECTHOM paboThl, paclpeaensTh BUAbI padoT, JOTOBAPUBATHCS, 00CYKAATh
MPOIIECC U pe3yibTaT padOThl; 0000IIATh MHEHUS HECKOJIBKUX JIIOJICH;

® y4acTBOBATh B IPYMIOBLIX (hopMax paboThl (00CykIeHUsI, 0OOMEH MHEHUMN, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIMOJIHATH CBOIO YaCTh paOOTHI U KOOPJAMHUPOBATH CBOU JICHCTBUS C
JIPYTUMH YIEHAMH KOMaH/Ibl; OIICHWBATh KQ4eCTBO CBOETO BKJIAJIa B OOIIUI MPOIYKT IO
KpUTEpUsiM, cHOPMYINPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvuvie pecynsmusnsle deiicmeus, obecneuusaiom Gopmuposanue cMulci08blX YCMAHOB0K
U HCUBHEHHBIX HABLIKOG TUUHOCTU.
Camoopranu3anusi:

®  COCTaBIATH IUIaH, AITOPUTM PEUICHUS 33/1a4H, BBIOUPATh CIIOCO0 PEIIeHHUs C YIETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(DOpMALINKL.

CaMOKOHTPOJIb:

® BJAJETh HAaBBHIKAMH MTO3HABATEIBHON peIIEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH 1
MBICITHTEIBHBIX TPOIIECCOB, UX PE3YNIBTATOB; BIAJIETh CTIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIlecca U pe3yibTaTa pelleHuss MaTeMaTUYeCcKoi 3a/1a4u;

® MPEABHUJCTH TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH TP PEIICHUH 3314, BHOCHUTH
KOPPEKTHBHI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TaHHBIX, HAWIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

® OIICHWBATh COOTBETCTBHE PE3YJIbTaTa IENN U YCIOBHIM, OOBSICHATH PUIHHBI JOCTIKEHUS
WJIH HETOCTHIKCHHUS PE3YIIbTaTOB JESITEIbHOCTH, HAXOIUTH OIINOKY, 1aBaTh OI[CHKY
IPUOOPETEHHOMY OTIBITY.

IIpenmeTrHbie pe3yabTaThl
10 KJIACC
e OnepupoBaTh NOHATUSAMU: TOUKA, IPsSIMas], IJIOCKOCTb.



IIpuMeHATH aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PELIEHUN F€OMETPUYECKUX
3a1ad.

OnepupoBarh NOHATUAMU: NAPAILIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH.
KnaccudunupoBaTs B3aMMHOE PACHOJI0KEHHUE MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
OmnepupoBaTh MOHATUSMHE: IBYIPAaHHBIN YrOJI, TPAaHH JBYIPAHHOTO yIiia, peOpo ABYTPaHHOTO
yriia; JMHENHBIN Yrojl ABYTPaHHOTrO yIvia; TpagyCcHas Mepa JBYI'PaHHOIO yIJIa.

OnepupoBarh NOHATUAMHU: MHOIOIPAHHUK, BBITYKJIBII U HEBBIYKJIBI MHOTOIPAaHHUK,
JJIEMEHTbl MHOTOI'PAaHHUKA, IIPABUJIbHBI MHOTOTPAHHUK.

PacriozHaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IIMpaMHIa; IPU3Ma, PSAMOYTOIbHBIN
napaiesienumne, Kyo).

KnaccuuuupoBaTb MHOIOIpaHHUKH, BEIOUPAs OCHOBaHUS 11 KIacCU(PUKALMK (BBITYKIIbIE U
HCBBITYKJIBIC MHOT'OT'PAHHUKU, ITPABUJIBHBIC MHOTOI'PaHHUKHW; IPAMBIC 1 HAKJIOHHBIC ITPU3MBI,
napasJiesIeuIe Ibl).

OHepI/IpOBaTB MOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCHCHNEC MHOT'OI'PAHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHH, UCTIONB3YSI METO/] CIIE/IOB.

CTpOI/ITI) CCUCHUS MHOTOTPaHHHUKOB MCTOAOM CJIC/IOB, BBIIIOJIHATH (BI)IHOCHI)IG) IINIOCKHEC
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemiate 3a1aun Ha HAXOXKI€HUE TEOMETPUYECKUX BEJIMUMH 110 00pa3liaM WU ajJropuTMam,
IIPUMEHSISI U3BECTHBIEC AHAIMTUYECKUE METO/IBI IPU PEIIEHUH CTaHJAPTHBIX MAaTEMATUYECKUX
3aJ4a4 Ha BBIYHCIICHUC paCCTOﬂHI/Iﬁ MCKAY ABYMA TOYKaMH, OT TOUYKHU O HpﬂMOfI, OT TOYKH OO
IJIOCKOCTH, MEXKIY CKPEIIHUBAIOIIUMHUCS IPSIMBIMHU.

Pemarsn 3aa4u Ha HaXO0XICHHUEC I'COMCTPUICCKHUX BCIIMYMUH 110 06pa3uaM WK aJiropuTMam,
IMPUMCEHAA U3BCCTHBIC AHAIUTUYCCKHUEC METOJbI ITPU PCIICHUHN CTAHAAPTHBIX MAaTCMAaTUYCCKUX
3aJ1a4 Ha BBIUNCJICHUE YTJIOB MEXKIY CKPEIHUBAOIIUMHUCS IPSIMBIMHU, MEXKY IPSIMON U
IIOCKOCTBIO, MCXKY IINIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB.

Bbruuciate 00bEMBI U IUIONIA/IM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIPHU3Ma, MUpaMHJIa) C
pUMEHEHHEM (POPMYIT; BEIYUCIATH COOTHOIICHHS MEXKTy IO IIMH TOBEPXHOCTEH,
00bEMaMU 1O0OHBIX MHOTOI'PaHHUKOB.

OHepI/IpOBaTI) MOHATUAMU: CUMMETPUA B IPOCTPAHCTBE; HCHTP, OCh U IIJNIOCKOCTh CUMMCETPHUU
LIEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(OPMAIIHIO O POCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

[IpumensTh reomeTprueckue (HakThl AJIs PELICHUs] CTEPEOMETPUUECKUX 3aad,
MIPEATOJIAraloMX HECKOJIBKO IIaroB PEIIECHUs, €CIU YCIOBUS IPUMEHEHNS 3a/1aHbI B SBHOU
dopme.

[IpuMeHATH npocTeire NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3aa4.

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U XKU3HU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATH MOTyYEHHBIE 3HaHUS HA NIPAKTHKE: aHAJTM3UPOBATh PEAIBHBIC CUTYAllUU U
IMPHUMCEHATH U3YYCHHBIC ITOHATHUA B IPOUECCCE MMOUCKA PCIICHUA MAaTEMATHYCCKHU
copMyIHpPOBaHHON MPOOIEMBI, MOJICIMPOBATh PEAJIbHbIE CUTYAIlUH Ha SI3bIKE T€OMETPHH,
HCCIEA0BAaTh NOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM I€OMETPUUECKUX MIOHATHI U TEOPEM,
anmapara anreOpbl; pemaTh MPaKTHUYECKUe 3a/1a41, CBI3aHHbIE C HAX0XKICHUEM
reOMETPHUICCKUX BCIINYHH.

11 KJIACC

OnepupoBarh NOHATUAMH: IUIUHAPUYECKAs TOBEPXHOCTh, 00pa3yIolue IUINHAPUIECKON
MOBEPXHOCTH; IIHUJIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolre KOHMUECKOH MOBEPXHOCTH,
KOHYC; c(hepuueckasi IOBEPXHOCTb.

Pacnio3HaBath Tena BpameHus (LUIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJNl BPALICHHUS.



e KiaccuguuupoBars B3aMHOE pacnoiokeHre ChEphl U MITOCKOCTH.

e OmnepupoBatrh MNOHATHUAMMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOI0 €05, BHICOTA IIIAPOBOTO CJIOA; IIAPOBOM CEKTOP.

e Brruncnars 00bEMBI U TUIONIAIM TOBEPXHOCTEH TE BpaIlEHUs, TEOMETPUIECKUX TEI C
MpUMEHEHHEM (DOPMYIL.

e OnepupoBaTh NOHATUSMU: MHOTOTPAaHHUK, BIMCAHHBIN B C)epy U OMUCAHHBIN OKOJIO chepbl;
cdepa, BlicaHHas B MHOTOTPAHHUK UJIU TEJIO BPAIllCHUS.

¢ BrIHCIATH COOTHOMIEHUS MKy TUIOMIAISIMUA TOBEPXHOCTEH U 00BEMAMHU MTOT00HBIX TEI.

e U3oOpaxkaTh n3ydaemMbie (GUTYPBI OT PYKH B C TPUMEHEHUEM IIPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

e BrinonHATh (BRIHOCHBIC) MIIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUTYp: BUT
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TEJl BpAIICHUSI.

e 3BiekaTh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(DOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, NpeACcTaBICHHYIO Ha YepTEKaxX U PUCYHKAX.

e OmnepupoBarh MOHATUEM BEKTOP B MPOCTPAHCTBE.

e BbINOJHATH AEUCTBUSA CI0KEHUS BEKTOPOB, BBIYMUTAHHUS BEKTOPOB U YMHOKEHUS BEKTOpPA HA
9HCII0, 00BSCHATh, KAKUMH CBOMCTBAMH OHU 00J1aJ1al0T.

e [IpumeHsATH MpaBUIIO MapajlieNenuIea.

e OnepupoBarh MOHATUIMHU: IEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MO1YJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJl MEXAY BEKTOPAMHU, CKAIIPHOE
MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.

e HaxoauTe cymMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEKY BEKTOPAMH,
CKQJISIPHOE MPOU3BEICHUE, PACKIIAbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

e 3a1aBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

e [IpumensaTs reomerpudeckue GaKThl Uil PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4,
MpEeANoJaraloluX HECKOJIBKO 11aroB PeLeHUs, €CIU YCI0BUS IPUMEHEHHUS 3a/1aHbl B SBHOU
dopme.

e Pemars npocreiime reoMeTpuuecKue 3a/1a4yi Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

e Pemrars 3a/1a4n Ha 10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUI U HaX0XKICHUE
T€OMETPUUYECKHUX BEJTMYUH 0 00pa3IiaM WM allfOpUTMaM, IPUMEHSISI U3BECTHBIE METO/IbI MPU
pelIeHNH CTaHAAPTHBIX MATEMATUYECKUX 3aa4.

e [IpuMeHsTH NMpocTElIe NPOrpaMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHbIE
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

e [IpuBoauTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U )KU3HU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

e [IpuMEHATH MOJyYEHHBIE 3HAHUS HA NIPAKTUKE: aHAJIM3UPOBATH PEaJIbHbIE CUTYAllUU U
IIPUMEHATH U3YUEHHBIE TOHATHS B IIPOLIECCE ITIOUCKA PELIEHUS] MATEMATUYECKU
chopMyTUPOBaHHOM MPOOIIEMBI, MOJIETUPOBATH PeaTbHbIC CUTYAIlUU Ha S3BIKE TEOMETPHH,
HCCIIEI0BATH TOCTPOECHHBIE MOJIENIH C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX TTOHATUIN U TEOPEM,
amnmapara ajareOphl; pemiaTh NPakTHUYEeCKUE 3a]]a4H, CBI3aHHBIEC C HAXOXKICHUEM
reOMETPUYECKUX BEIUYHUH.

TemaTn4yeckoe NJIaHNPOBaHUE TeOMETPHS

10 kiace
Ne Hazpanue paznena (Tembl) Kon-Bo | Ilpaktuue | sjieKTpoHHbIE (LM (POBHIE)
n/ 1 JacoB CKHE, o0pa3oBaTe/ibHBIE pecypcChl
naboparop
HBIE,
KOHTPOJIb

HBIC




paboTHI,
IKCKYPCHH
U T.JI.

BBenenue B crepeoMeTpuio

10

https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-
collection.edu.ru/catalog/rubr/
?subject[0]=17

[IpsimMbIe U MIIOCKOCTH B
npoctpanctse. [lapannensHocTh
NPSAMBIX U INTIOCKOCTEH

12

https://math-ege.sdamgia.ru/
https://fipi.ru/

http://school-
collection.edu.ru/catalog/rubr/?

subject[0]=17https://math-

ege.sdamgia.ru/

https://fipi.ru/
http://school-
collection.edu.ru/catalog/rubr/
?subject[0]=17

[lepnieHqUKyYISIPHOCTD NPSMBIX U
IJIOCKOCTEN

12

https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-
collection.edu.ru/catalog/rubr/
?subject[0]=17

Vsl MeXAy NPSMBIMU U
IIJIOCKOCTSIMU

10

https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-
collection.edu.ru/catalog/rubr/
?subject[0]=17

MHororpanHuKu

11

https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-
collection.edu.ru/catalog/rubr/
?subject[0]=17

OO6BEMBI MHOTOI'PaHHUKOB

https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-
collection.edu.ru/catalog/rubr/
?subject[0]=17

[ToBTOpEHUE: ceueHus, pacCTOSAHUS
U YTJIbI

https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-
collection.edu.ru/catalog/rubr/
?subject[0]=17

OBLIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68



https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
https://math-ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17

TemaTHYecKoe NJIAHUPOBAHHE TeOMeETPHS

11 kaace
Ne HasBanue paznena (Tembl) Koi-Bo | Ilpaktnue | ss1ekTpoHHBbIE (LM(POBbLIE)
/1 Jacos CKHE, o0pa3oBaTejibHbIE PeCypchbl
naboparop
HBIE,
KOHTPOJIb
HBIC
paboThl,
9KCKYPCHH
U T.J.
1 Tena BpaieHus 12 1
2 OOBEMEBI TE S 1
3 BekTopsl u KoOpIMHATHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpEHHE, 0000IICHUE, 7 1
CHUCTEMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB 34 4

I10 ITPOTPAMME
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