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INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJbTAaThl OCBOCHHS IMPOTrpaMMbl ydeOHOTro mpeaMera «MaTemaTHKay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCUMCKOIrO OOIIECTBa, NMPEACTABICHUEM O MaTEMaTHMUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYp, SBICHHH, MPOLEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTHKCHHM B IPYTrUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcPOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAyKu W JesTebHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOWMYHMBOTO OYIYIIETO.

JCTEeTHYECKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaT€MAaTHYECKUM acCIEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

cOpMUPOBAHHOCTBIO YMEHMSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas duznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3INYHBIM
chepam npodeccnoHaNbHOM JEeSTeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO Ha TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHUN NTPAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAaIPaBICHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBIO HKOJIOTUYECKON KYNbTYPhl, MOHUMAaHUEM BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUTs pelIeHus 3a1ad B 00JacTU OKpYKaIoLel Cpelibl, MIaHuPOBAHUS
MOCTYINKOB U OLIEHKH UX BO3MO>KHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOIO NO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYeCKON HayKu Kak chepbl
YEJIOBEUYECKOUN NeATEeNIbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUSl LIMBWINA3AIUY;
OBJIQJICHUEM $S3bIKOM MAaT€MaTHUKW W MAaT€MaTUYeCKOW KyIbTYypOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISATH MPOEKTHYIO U HCCIEA0BATENIbCKYIO JIEATEIbHOCTh
WHJIMBHUIyaJIbHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yIbTaThl OCBOCHUS IMPOrpaMMBbl ydeOHOTOo mpenMeTa «MaremMaTukay
XapaKTEpPU3YIOTCS  OBJIQJCHUEM  YHUBEPCAJIBHBIMU  NO3HAGAMENbHLIMU  OeliCmEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCATIbHLIMU — Pe2YTISIMUSHbIMU
oelcmeusmu.

1) Yuueepcanrvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 Mupa,
npuUMeHeHUe 102UYeCKUX, UCCLe008ameNbCKUX Onepayul, yMeHull pabomams ¢ uHgopmayuet).

Ba3oBble jornyeckue neicTBus:

® BbBIABJIATL U XapaKTCPHU30BATh CYHICCTBCHHBLIC NPHU3HAKW MAaTCMATUUYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHWH MEXIy HMOHSTUSIMH; (HOPMYIHPOBATH ONPENEICHUS NOHSTUM;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JJIsi 0000IIeHUS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG; YCJIIOBHBIC;

® BBIABJIATH MATEMATHUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3H U IMIPOTUBOPCHUUS B Q)aKTax,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX U YTBCPXKACHUAX, MNpEaiaraTb KPUTCPUH JIA BBIABJICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

® JCJIaTh BBIBOJABLI C MCIIOJIB30BAHUCM 3aKOHOB JIOTUKHU, JCAYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOU€HUH 110 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSTEIILHO J0Ka3aTeIbCTBA MATEMATHICCKUX YTBEPKACHUN (TIPAMBIC
U OT TPOTHBHOIO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOJUTH TMPUMEPHl U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

e BBHIOMpaTh crmoco0d pemeHus y4eOHOW 3anaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIOUpaTh HanboJiee MOAXO MMM ¢ y4ETOM CaMOCTOSATENBHO BbIICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMy, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (GOpMUPOBATh THIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECJOBAaHUE IO
YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, IPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHU;

® [IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTaTh MPEINOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

® BBIABIATH JehUIUTHI WH(OPMAIIUH, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIICHUS 3a/1a4H;

e BpIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIW3UPOBATh,
CUCTeMAaTU3UPOBATh U HUHTEPIPETHUPOBATH WHMOPMAIIMIO PA3NUYHBIX BUIOB U (hopm
MIpe/ICTaBJICHHUS;

® CTPYKTypuUpoBaTh HWHQPOpPMAIUIO, TPEICTaBIsITH €€ B  pPa3IUYHBIX  QopMmax,
WJLTIOCTPUPOBATH TpadUIeCKH;

® OIEHMBATh HAAEKHOCTh HH(OpPMALMK IO CAMOCTOSITENHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.



2) VHnueepcanvivie KOMMYyHUKamMueHole Oelicmeus, 00ecnevusaom c@hopmuposanHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCAL.
Oo0menne:

BOCIPUHUMATH M (POPMYIHPOBATH CYXKJIEHHS B COOTBETCTBUHU C YCIOBHAMHU M LEISAMU
OOIICHHUsA; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS [0 X0y pelleHus 3a/1a4l, KOMMEHTHUPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

B X07I¢ 00CYKJICHHS 33a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBbI, TPOOIEMBI,
peliaeMoi 3ajaud, BbICKA3bIBaTh UJEH, HAICJIEHHbIE HAa TIIOMCK PEILEHUs;
COMOCTAaBJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHMBaTh PazIMune U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Popme GopMyarpoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPEJICTaBIATh PE3YNIbTaThl PELIeHUs 3a7auu, IKCIEPUMEHTA, UCCIeI0BaHUs, IPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUIEHHMS] ¢ YYETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyannuecTBo:

MIOHMMAaTh M HMCHOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAMBHIYaIbHOU pPabOTHI
IpU pelIeHuH Yy4eOHbIX 3ajJad; MNpPUHUMATh LEJdb COBMECTHOW JesTeNbHOCTH,
IUIAaHUPOBATh OpraHU3allMI0 COBMECTHOM paboOThl, pacmpenensTb BHAbI padoT,
JIOTOBapUBaThcs, OOCYXKJaTh MpoOlLleCC U pe3ynbTaT paboThl; 0000IIaTh MHEHHUS
HECKOIBKHUX JIFOJIEH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUN, «MO3TOBBIE
HITYPMb» M HHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YJICHAMU KOMaH/Ibl; OLICHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIMH
IPOIYKT 1O KPUTEPUAM, CPOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHUSL.

3) Vuusepcanvnoie pecynamuensvle oeticmaus, obecneuusarom Gopmuposanue CMoliClo8bIxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanms:

COCTaBIIATH IJIaH, AJITOPUTM PELICHUS 3aJaul, BHIOMpPATh CIIOCOO pelIeHUs ¢ Y4ETOM
UMEIOLIUXCA PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUpPOBaTh U
KOPPEKTUPOBATh BapUAHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIa/IeTh HAaBbIKAMM IIO3HABATENIbHOM pe(IeKCMM KaK OCO3HAHUS COBEpLIAEMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaTOB; BIJAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI Ipoliecca M pe3ylbTaTa pPELIeHHUs MaTeMaTH4ecKOon
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HalJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE pe3yJlbTaTa LEJIM U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTMDKEHUS] WJIM HEJIOCTH)KEHUSI Ppe3YyNbTaTOB JEATENbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OHCpI/IpOBaTB MOHATUAMU: TOYKA, IIpAMast, IIOCKOCTb.
HpI/IMCHHTL AKCUOMBI CTCPCOMETPUUN U CICACTBUA U3 HUX IIPU PCIICHUU I'COMCTPUICCKUX

3agad.

OnepupoBaTh MOHATUSMH: MAPAJUICTBHOCTh M MEPHEHIUKYISIPHOCTh MPSMBIX U
IJIOCKOCTEMN.



KnaccugunupoBaTs B3aMMHOE PacIONIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATUSMU: JBYTPaHHBIM Yroj, TpaHU JABYI'PAaHHOTO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBIN YroJl ABYTPAaHHOTIO YIJIa; IpaJycHas Mepa JBYTPAHHOIO yIJa.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH MHOTOI'PAaHHHK,
3JIEMEHTHI MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOI'PAaHHUKOB (MHMpaMuja; Mpu3Ma, MpsSMOYTOIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMA JUIS  KJIACCH(UKAIUU
(BBITTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKH; TPABHJIbHBIE MHOTOTPAHHUKH; MpSIMbIE U
HAKJIOHHbIE IPU3MbI, TapaJlIeIICUIIE b ).

OnepupoBaTh NOHATUAMU: CEKYIIas NIOCKOCTb, CE4EHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLMIIBI TOCTPOEHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIEJI0B.

Crpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemars 3amaun Ha HaxXOXIEHME TE€OMETPUYECKHMX BEIMYMH MO oOpasuam Hiu
QIropuTMaM, IMPUMEHSS HW3BECTHHIE AHAJUTHUYECKUE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ady Ha BBIYHUCICHHE PACCTOSHUNM MEXAY JBYMS TOYKAMH, OT TOYKH JO
MPSIMOM, OT TOYKHU JI0 MJIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOoXKIEHHE TE€OMETPUUYECKHMX BEIMYMH MO o0pa3laM WiH
aIropuTMaM, IMPUMEHSS W3BECTHbIE AaHAJIUTHUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIUYMCIEHHE YIJI0B MEXAY CKpPEUIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMON U TJIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U MIJIOLIAANM TOBEPXHOCTEW MHOTOTPAaHHHUKOB (MIpU3Ma, MHUpaMuia) ¢
IpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOILEHHMS] MEXIy IJIOWAAiIMU IOBEPXHOCTEH,
00bEéMaMK OJIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MNOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh
CUMMETPHH; LEHTP, OChb U MNIOCKOCTh CUMMETPHUH (PUTYPBI.

N3BnekaTs, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

IIpumensaT reomerpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUYECKUX — 3ajad,
IIPEIIOJaralIiiX HECKOJIbKO IIaroB pELICHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh npHUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJE M  KU3HH,
pacrio3HaBaTh MPOSIBICHNE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh NOJyYEeHHBbIE 3HAHWUSA HA NpaKTHKE: aHAJM3UPOBATh PEAbHbIE CUTYallUH U
IPUMEHATh  M3y4YE€HHBbIE TOHATUA B  IpollecCe IIOMCKAa pELICeHHs  MaTeMaTHYeCKU
c(OpMyJIUpPOBaHHONW MPOOJIEMBl, MOJIEIUPOBATh pEalbHbIE CUTYyallUd HA S3bIKE I'€OMETPHH,
UCCIIeIOBaTh MOCTPOECHHBIE MOJIENH C HCMOJb30BAaHUEM I€OMETPUYECKHX MOHATHH U Teopem,
anmnapara anredpbl; perars IpakTHYeCKUe 3aauk, CBSI3aHHbIE C HAXOXKAEHUEM IeOMETPUUYECKUX
BEJIMYUH.

11 KJIACC

OmnepupoBaTtb MOHSTUAMMU: LWIAHIPAYECKAs MIOBEPXHOCTb, oOpazyromnue
LHWIMHAPUYECKOHN MOBEPXHOCTH; WINHAP; KOHUYECKas OBEPXHOCTb, 00pazyromne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruecKasi HOBEPXHOCTb.

Pacnio3HaBatk Tena BpaieHus (IMIIMHAP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOJIYYEHHUS TEJl BPALLICHHS.

KnaccugumupoBaTb B3aUMHOE pacoyioxkeHne cepbl U MI0CKOCTH.



OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
LIapOBOM CJIOH, OCHOBAaHHUE IIAPOBOT0 CJIOS, BBICOTA LIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Beruncnsate 00BEMBI U TUIONIAM TOBEPXHOCTEH TEN BpAIICHUS, TCOMETPUUECKUX TN C
pUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OMHMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbruncnsaTe COOTHOLIEHHSI MEXIY IUIOIIAIIMU IMOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TeN.

N3o0paxaTs u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30oBbIBaTh MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (Urypax, MPeJICTaBICHHYIO HAa YEPTEKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInosHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YMCII0, OOBSACHAThH, KAKUMHU CBOMCTBaAMH OHU 00JIaatoT.

[IpuMeHATH MpaBWIIO NapAIIIENIEUIEAA.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOPAMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxomuts cymMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA Ha YHCIIO, YIOJl MEXIY BEKTOPaMH,
CKaJISIpHOE TIPOU3BEICHIE, PACKJIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IVIOCKOCTh YPABHEHHEM B ICKaPTOBOM CHCTEME KOOpPJHMHAT.

[IpumensaTh reoMerpuyeckue (axkTbl s PELICHUS CTEPEOMETPUYECKUX  3ajad,
IIPEAIIONIAralONINX HECKOJIBKO IIArOB PEIICHUs, €CIU YCIOBUSA NPUMEHEHHUS 3aJaHbl B SBHOU
dbopwme.

Pemats npocreiinme reoMeTpUYECKUe 3a1a4d Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
METO/a.

Pemare 3agaunm Ha [OKa3aTeNbCTBO MATEMAaTHYECKUX OTHOLICHMM M HAXOXKICHHE
reOMETPUYECKUX BEJIMYMH 10 00pa3laM WM alropuTMaMm, IPUMEHssl U3BECTHbIE METOJbl IpU
PEILIEHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3aa4.

IIpumeHATh HMpOCTEHIINE NMPOTpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PEIIEHUHU CTEPEOMETPUUECKHX 3a1a4.

IIpuBoauTe mIpUMEpPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEM B TIPUPOAEC M JKU3HH,
pacrno3HaBaTh POSIBJICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IpuMeHATs NOJIydeHHBIE 3HAHUS HA NPAKTUKE: aHAJIW3MPOBATh PEAJIbHBIE CUTYyallUU U
IIPUMEHATh  U3YYEHHBIE TIOHATHA B IIpollecCE€ IOMCKA  PELIEHUS  MaTeMaTHYeCKU
c(OpMyJIMPOBaHHONW MPOOIEMBl, MOJIEIUPOBATh pPEAIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUYECKUX IOHATHN U TEOpEM,
anmapara anreopsl; perarb IpakTHYeCKUe 3aJjaul, CBSI3aHHbIE ¢ HaX0KJICHUEM I'€OMETPHUECKUX
BEJINYMH.

COJEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsiMmble U JIOCKOCTH B NPOCTPAHCTBE

OcHoBHbIE IOHATHUS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTb, TpocTpaHcTBO. [loHsTHE
00 akCHOMaTHYeCKOM TMOCTPOECHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIEJICTBUSI U3 HUX.

B3anMHoe pacrnonioxkeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMNECs, NapaieIbHbIe U
cKpenuBawmuecs: npsmbie. [lapannenbHOCTh MNPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
napajuieNibHble TpsSMble B MPOCTPAHCTBE;, MAPAIEIBHOCTh TPEX MPSIMBIX; MapaieTbHOCTh



IpsIMOM M IJIOCKOCTU. YTJbl C COHAINPaBJICHHBIMU CTOPOHAaMU; yroJl MeXAy NpsSMbIMU B
npoctpanctBe.  [lapaymienbHOCTh  IJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX m1ockocTei. [Ipocreiimue npocTpancTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadp,
KyO, mapajsieNenue]; IOCTPOSHUE CeUCHUH.

[lepneHUKYISIpHOCTh  MPSMOM M IJIOCKOCTH:  MEPIEHAUKYISPHBIE MpsIMbIE B
IIPOCTPAHCTBE, IpPAMbIE MapajUleibHble U MEPHEHAUKYISIpHblE K IUIOCKOCTH, IpU3HAK
NEPIEHIUKYJIIPHOCTA IPSAMOM M INIOCKOCTH, TeOpeMa O MPSIMOW INEpPHEHIAUKYJIAPHOU
IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: YroJl MEXIY HpSMON U IIOCKOCTBIO; IBYTPaHHBIA Yro,
JIMHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukyinsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IUIOCKOCTH, PpAcCTOSIHUE OT NPsSIMOM A0 IUIOCKOCTH, HpPOEeKUus (QUIypbl Ha IJIOCKOCTb.
[lepneHIUKyYIAPHOCTD IJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX IulockocTell. Teopema
0 TPEX MEPIECHAUKYIISIPAX.

MHOrorpaHHMKH

[lonsaTe MHOTOTpaHHWKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAHHUKA, BBIMYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOTOTpaHHUKA. [Ipu3ma: N-yrojbHas Mpu3Ma; rpaHu
Y OCHOBAHMS MIPU3MBI; MPsSMasi ¥ HAKJIOHHAS TPU3MBbI; OOKOBAas ¥ MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunes, NpsMOYroJIbHBIN Mapaijenenunes U ero cpoiicrsa. Ilupamuaa: Nn-yronbHas
MUpaMuia, TPaHW W OCHOBAaHWE MHpaMUIbl, OOKOBas W TOJHAS TOBEPXHOCTh ITHPAMU/IBI;
MpaBWJIbHAsT W yceu€HHAs TMHpaMua. OJIEMEHThl MPU3MbBl W THUpaMuasl. [IpaBuibHbBIE
MHOTOTPaHHUKH: TIOHITHE MPaBUJILHOTO MHOTOTPAHHHKA; MPaBWJIbHAS MPHU3Ma W MpaBUIbHAsS
NMpaMuia; NpaBUiIbHas TPEYrojbHas MUpamMuaa U MpaBMIIbHBIN TeTpasap; kyO. [IpeacraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, HoJeKa’ap M ukocadap. CeueHus Opu3Mbl U
MMUPaAMUIBI.

CummeTpust B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DNeMEHThl CHMMETPUH B IUpaMuAax, Napajienenuneaax, IpaBuiIbHbIX MHOTOTPaHHUKAX.

Brruncienue aeMeHTOB MHOTOTPAHHHUKOB: p&Opa, auaroHanu, yribl. [lnomans 60xkoBOi
MOBEPXHOCTH M TOJHOM TOBEPXHOCTH MPSAMOW MNPHU3MBbI, IUIONIaJb OCHOBAaHMI, Teopema o
OOKOBOM IMOBEPXHOCTH MPSAMOUN mMpu3Mbl. Ilnomaas OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
MpaBUWJILHONW TUpaMUbl, TEOpeMa O Iulomaan yced€éHHoM mmpamunabl. [lonstre o6 oOBnEMe.
O06BEM nupamMuibl, MPU3MBI.

[TogoGuble Tena B mpocTtpaHcTBe. COOTHOLICHHSI MEXAY IUIOMIAIIMU IOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEl.

11 KJIACC

Tesa BpanieHust

[Hunuuapudeckass MOBEPXHOCTb, 0Opa3yrolue IWIMHAPUYECKOH IOBEPXHOCTH, OCh
LHWIMHAPUYECKOH noBepxHocTH. LIMmuHap: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3youias 1
OCb; IUIOIA/Ib OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 0Opa3yroline KOHMYECKONH IOBEPXHOCTH, OChb M BepIIMHA
KOHMYECKOW noBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, oOpasyouias M OCh; IUIONIA]b
OOKOBOW M TMOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3yrolle M BbICOTA; OCHOBaHMS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: uLeHTp, paauyc, TUaMeTp; IUIOIIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacrionoxxenue chepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Iomaas chepsl.

N306pakeHue Ten BpalleHHs Ha MII0CKOCTH. Pa3BépTka MIMHApa U KOHYca.

KomOuHamumu Ten BpalleHHs U MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONHCAHHBIN OKOJO
cdepsl; cdepa, BOUCaHHAS B MHOTOTPAHHUK, UM TEJIO BpAILlEHUS.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaienenunena u ciueactBus u3 He€. O0bEM HMiIMHApa, KoHyca. OO0BEM
1apa M miomazb chepsl.



[Tonobusie Tema B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMu TOOOHBIX Tell.

Ceuenus mwmHIpa (MapauieibHO W TNEPHEHAUKYJISPHO OCH), CEYEHHUs KOHyca
(mapasienbHO€ OCHOBAHUIO U MPOXOJISIIEe Yepe3 BEPIUINHY), CEUSHUS 1apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bextop Ha muiockocTy U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaay, CBA3aHHbIX ¢ IPUMEHEHUEM IIPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHar B mpocrtpaHcrBe. Koopaunatel Bekropa. IIpocreimue
3aauyd B KOOpJAMHATax. Yrojd Mexay BekTopamu. CKalsipHOE€ HpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexIy OpSMBIMU U INIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpU
pELIeHNH T€OMETPUUECKUX 3a/1a4.

TemaTn4yeckoe NIAHUPOBAHUE C YYETOM NMPOIrPaMMbl BOCIIUTAHUS

10 reoMeTpUuM

Temarnueckoe mnanupoBanue mo reomerpun mis 10-11-ro kimacca coOCTaBI€HO C ydeTOM
pabouell mporpaMmbl BoCUTaHusl. BocnuTaTenbHbIN MOTEHIIMAT JTaHHOTO Y4eOHOTO TMpeaMeTa
o0ecreunBaeT pean3alyio CIASAYIONUX IIEJIEBBIX MPUOPUTETOB BOCIUTAHUS OOYJAIOIIMXCS
COO:

1.Co3nanue OnarompuATHBIX YCIOBHM Ui TPUOOpPETEHHS OIBITa, CAMOCTOSITEIHLHOTO
MpUOOpEeTEeHUsT HOBBIX 3HAHUI, MPOBENCHHS HAy4YHBIX HCCIEIOBAHUM, OMbITA TMPOECKTHON
NeSITeIbHOCTH.

10 xknace (2023-2024 ropn)

Neni/n Ha3Banue pa3nesa, TeMbl, IJIaBbI Oo01ee norp
KOJIN4eCTBO 0P
4acoB

1 BBenenue B crepeomeTpuro 10 POII
Hudoypox

2 [Ipsimbie u iockoctu. [lapamieasHOCTh 12 POII
MPSIMBIX U TUIOCKOCTEMN. Hupoypox

3 [lepneHIUKyYIAPHOCTD MPSMBIX U MIIOCKOCTEN 12 POII
Hudoypox

4 VYribl MeXy NPSAMBIMU U TJIOCKOCTSIMU 10 POII
Hudoypox

5 MHororpaHHUKH 10 PO
Hudoypox

6 OO0beMbl MHOTOTPAaHHUKOB 8 PO
Hudoypox

7 [ToBTOpEHue, 06001EeHNE 6 PPIII
Hudoypox
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