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IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS IPOTPaMMbl y4eOHOTO IIpeamera
«MaremaTuka» XapakTepu3yIOTCS:

I'paxxpanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOM MOZUIIMU 00yYarOIIErocs: Kak aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HA POCCHUUMCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBICHUH,
NporeAyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHI M IIp.), YMEHHEM
B3aUMOJICHCTBOBATh C COLUMUAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHM C UX
(GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM TpaKIaHCKON UASHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOILICHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB M POCCHMCKON MaTEMATUYECKOM IIKOJIBI,
K MCIIOJIb30BAaHHMIO ATHUX JOCTHIKEHHUUM B JAPYTHX HayKax, TEXHOJIOTHAX, cdepax
AKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATHUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKHU U IESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTUYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aa4, PEIICHUMN, paCCYKICHHUHN; BOCIPHUMYNUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

cOPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHSTh MaTeMaTUYeCKHe 3HAHHUS B
MHTEpecax 3J0pOBOTr0 M 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHU U
OTIIbIXa, peryiisapHas GU3NIecKasi akTUBHOCTD); (PU3HMUECKOTO COBEPIICHCTBOBAHMUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYHy, OCO3HAaHWEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  cepam  mpodeCCHOHANBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
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Oynymeld mpodeccu H peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO M
caM000pa30BaHUI0 Ha TPOTSHKEHWHW BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYSCKHUX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

JKO0JIOrHIeCKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO JKOJOTUYECKONH KYJIbTYPhI, MOHUMAHWEM BIIHSHHUS
COIMAJIBHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSIHHE MPUPOTHON U COIMATLHOM
CpeIbl, OCO3HAaHHEM TJIOOAJIBHOTO XapakTepa OSKOJOTHYSCKHUX IMpoOIIeM;
OpHEHTaleld Ha TPHUMCHCHUE MaTeMaTHYCCKUX 3HAHUH JUIA PEIICHHS 3a7ad B
00J1aCTH OKPYIKAIOIICH Cpebl, INTAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX BO3MOKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH U  OOIIECTBEHHOM MpPaKTUKWA, MOHUMAaHUEM
MaTeMaTUYECKOW HAyKh Kak cQepbl YeIOBEUYECKOM MESITEIbHOCTH, ATaloB €&
pa3BUTHUS W 3HAYMMOCTH JUIsl Pa3BUTUS LUBUJIM3ALMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM W MaTEeMaTHUYeCKOW KyJbTypoll KaK CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U MCCIEIOBATENbCKYIO JESITEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie pe3ysibTaThl OCBOCHUS MPOrpamMMbl yd4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vhuusepcanomuvie  nosmasamenwvuwvle  Oeticmeus, — 0becnevusarom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJcaowe2o  Mupa,  NpuMeHeHue  J102UYEeCKUX,
UCcne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

*  BBIABJISITh U XapaKTEPU30BaATh CYIIECTBEHHbIC MIPU3HAKA MAaTEMaTUUECKHUX
OOBEKTOB, TOHATUN, OTHOUICHWUH MEXKIY IOHATHIMH; (OPMYIUPOBATH
OTpEJICICHNs] ~ TOHSATUHN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyu, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIpUHUMATh, (opMyaupoBaTh U  NpeoOpa3oBbIBATH  CYXKJICHHUS:
YTBEPAUTENbHBIE U OTpULIATEIbHBIC, E€AMHUYHbIC, YACTHbIE U OOUIUE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTeMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrs B (aKTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;
npeaiaraTh KPUTEPUU JUIsI  BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOATENILHO JIOKa3aTeNbCTBA  MAaTEMaTUYECKHUX
YTBEPKJIEHUM (MPsSMBbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CMoco0 perieHus: yueOHOM 3ajmauu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEILICHUS, BBHIOMpPATh HauboJee MOAXOIAIIMNA ¢ Y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUA:

WCITOJI30BaTh BOTIPOCHI KaK MCCIIENOBATEIBCKHA WHCTPYMEHT ITO3HAHUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpodIIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  TUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO pPe3ybTaTam
MPOBENEHHOTO HAOJIOECHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKE BBIIBUTATh
MIPENTNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISIBIIATDH Je(hUUThl HHGOPMAIINH, TAHHBIX, HEOOXOANUMBIX JJI OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;
BBIOMpaTh ~ WHGOPMAIIMI0O W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,
CTPYKTYpPHPOBaTh MHPOPMAIIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;
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2)

OILICHUBATh HaJIEKHOCTD uHpopMaru 1o
CaMOCTOATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

Yuusepcanonvie  KOMMyHUKamueHvle  Oelicmeus,  o0bOecneduusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OVUATOUUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ JOPMYIIUPOBATH CY>KIEHHUS B COOTBETCTBUH C YCIOBUSIMHU
U LIeJIIMH OOIIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1a4v, KOMMEHTHUPOBATh TIOJyYeHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOU TEMBI,
poOJIeMBI, perIaeMoi 3a/1a4uM, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pElIeHUs; COMOCTABIATh CBOM CYXKJIECHHS C CYXACHUSMH JPYTHX
YYaCTHUKOB JHUajiora, oOHapy>KMBaTh Pa3IiMuhe€ U CXOJACTBO TMO3UIIUI; B
KOPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaTbl  PEIICHWS  3aJayd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, POEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3CHTANHU U OCOOCHHOCTEHN ayTUTOPHH.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHON U MHANBUYIbHON
paboThl MpU peUIeHUU YYEOHBIX 3a/ay; MPUHUMATh 11€Jb COBMECTHOM
NEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3AIMI0O COBMECTHOW  paloThlI,
pacmpenenarb BUAbl padOT, JIOrOBAPUBATHCS, OOCYXKIaTh MpPOLECC H
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIAeHMS, OOMEH MHEHU,
«MO3TOBBIE TITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JISUCTBHUSI C APYTUMH WICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOET0 BKJajga B OOMMH MNPOAYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

3) Ynusepcanvnuie pecynisamusenuvie oeticmaus, obecneuusarom opmuposanue

CMbBICIIOBbIX YCMAHOBOK U HCUZHEHHBIX HABBLIKOB TUHHOCNIU .

Camoopranusanus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHHS 3a]1a4H, BEBIOUPATh CITOCO0 pEIIeCHUs
C y4éTOM HMEIOIIMXCSI pPEeCypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUHN C y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATENHLHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
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BJIAJETh CIIOCOOAMHU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelIeHrs MaTeMaTUYECKOM 3a/1auu;

*  MPEABUAETH TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IPU PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJECHHBIX OIIHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

« OIEGHUBATh COOTBETCTBUE pE3yJbTaTa WEIM U YCJIOBHUSIM, OOBICHATH
MPUYUHBI JOCTUKEHUS WIM HEJOCTHXKCHHS pPe3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCUOMBI CTEPEOMETPUM W CIEACTBUS M3 HHUX IPU PELICHUU
reOMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUAMU: NAPAJUICIBHOCTD U NEPIEHANKYIIIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccudpummpoBaTe B3aUMHOE pacloiOKEHHE MPsIMBbIX U IUIOCKOCTEM B
IIPOCTPAHCTBE.

OmnepupoBaTh NOHATUSAMU: JBYTPAHHBIN YToJl, TPaHu JBYTPaHHOI'O yTia, peopo
JBYTPAHHOIO yrja; JMHEWHBIA yroa JBYI'PAaHHOIO yIJIa; TIpaaycHas Mepa
JBYTPAHHOTO yrija.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIbIA M HEBBIIYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHMKOB (NUpaMKIa; TNpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccupunmpoBate  MHOTOIpaHHUKH,  BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKAaUUU (BBIIYKJIblE M HEBBINTYKJIbIE MHOTOTPAaHHUKHU; IpaBUIbHbIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE PU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBIACHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CrpouTh c€4eHNsI MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIITOIHSTH (BBIHOCHBIE)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEpXY, COOKY,
CHM3Y.

Pemars 3ajaun Ha HaX0XKJIEHUE TEOMETPUUECKUX BEJIMYMH M0 00pa3laM Wiu
aIrOpuTMaM, NPUMEHSSI HW3BECTHbIE AHAIUTHUYECKHE METOJbl MPU PEHICHUU
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CTaHAAPTHBIX MAaTEMaTHYECKUX 33Ja4 Ha BBIYMCIICHHE PACCTOSHUN MEXIY IBYMs
TOYKaMH, OT TOYKM JO IPsAMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NTPSMBIMU.

Pemarp 3aaun Ha HaX0XKJIEHUE FEOMETPUUECKUX BEJIMYMH 10 00pa3laM Win
QNrOpUTMaM, NPUMEHSAS W3BECTHBIE AHAJUTUYECKHUE METOABl IPU PELICHUH
CTAaHJAPTHBIX ~MAaTEMAaTHYECKMX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPSIMBIMH, MEXIy NPSIMOM M  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boeruancnsate 00bEMBI U TUIOIIAIN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMUJa) C IPUMEHEHHEM (POPMYJI; BBIYUCISATH COOTHOILIEHUS MEXKAY IO IMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMHU: CHUMMETPHUs B IIPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, mnpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (UTYypax, MPEICTAaBICHHYIO Ha yepTexax U
pUCYHKaX.

[TpumeHsTh TeomMeTpruyecKue (PaKkThl IS PELICHUs] CTEPEOMETPUUYECKUX 3a]1a4,
IIPEANOJIAraloINX HECKOIBKO IAr0B PELICHU, €CIIU YCIOBHS IPUMEHEHUS 3a1aHbl
B IBHOU (popme.

[IpumeHaTH IPOCTENIINE [IpOrpaMMHBIE cpeacraa u
AIEKTPOHHOKOMMYHHMKAIIMOHHBIE CHUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a/1ay.

[IpyBOINTE NpHUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyallud W TIPUMEHATh HW3YYEHHBIE IIOHATHS B NPOLIECCE IOUCKA PELICHUS
MaTeMaTHYeCKd C(HOpPMYIMpPOBAHHOW MpPOOJIEMBbI, MOJEIUPOBATh peasbHbIC
CUTyallud Ha S3bIKE TE€OMETPHUM, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUHN U TEOpEM, allrapaTa anreopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh TOHATHSIMU: IMIHHAPUYECKAs MOBEPXHOCTh, OOPA3YyIOIIHNE
UJIUHAPUYECKON MMOBEPXHOCTH; ITUIMH/IP; KOHUYECKas IOBEPXHOCTH, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).



OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpaIllEHUsI.

KnaccuduimpoBats B3auMHOE pacnosioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTa, BBHICOTA
CErMEHTA; IIAPOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOSA, BBHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Bbruncnsate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEW Tel  BpaIICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopMy.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BIUCAHHBIN B cpepy U ONUCaHHBIH
okoJ10 cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BpaIllEeHHUS.

BbIYUCIIATE COOTHOIICHUST MEXKIY IUIOMIAAsIMU MOBEPXHOCTEN U 00BEMaMuU
MOJIOOHBIX TEJI.

N300paxxkarh u3ydyaemble (GUTYpPhl OT PYKH M C TNPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TNIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢duryp: BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUA.

W3Bnekatb, WHTEPOPETUPOBATH U MPeoOpazoBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha yepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBITIONHATE  JTEUCTBHUSI  CIOKEHHMSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHsATh MpaBUIIO MapajuIeICIUIIEA.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKaJISIPHOE MTPOU3BEIEHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIpHOE IPOM3BEIECHHE, pAaCKIAIbIBaTh BEKTOpP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[IpumeHsTh reoMeTprueckue GakThl JJIsl PEIICHHUS CTEPEOMETPUUYECKHX 3a/a4,
MPEANOJaralouX HECKOJIbKO IaroB PeIIeHUs, €CIU YCIOBUS TPUMEHEHUS 33JaHbI
B sIBHOU (popme.

Pemate  mpocreimme  reoMETpUYECKME — 3aJayd  HAa  NPUMEHEHHE
BEKTOPHOKOOPJAMHATHOI'O METO/IA.



Pematsp 3aJa4u Ha J0Ka3aTCJIbCTBO MATCEMAaTHYCCKHUX OTHOILICHUW M
HaX0XXACHUC I'COMCTPHUUCCKUX BCIUWYHUH I10 06pa3uaM WJIK aJirOpUTMaM, IIPpUMCHA
HN3BCCTHBIC MCTOABI ITPU PCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a14a1.

[IpumeHATH IpOCTEMNIINE IpOrpaMMHBbIE CpeAcTBa "
AIEKTPOHHOKOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a/1ad.

[IpuBOIMTH NpPHUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYyYEHHBbIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W IPUMEHATb HW3YYEHHBIC IIOHATHS B IPOLIECCE IOUCKA PELICHUS
MaTeMaTHYeCKd C(HOPMYITHPOBAHHOW MPOOJEMBI, MOJECIUPOBATh pEabHbIC
CUTyalldd Ha $3bIKE TE€OMETPUM, HCCIEAOBATh ITOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHSATUHN U TEOpEeM, arlrapaTa ainreopbl; penarhb
MPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHUEM T€OMETPUUECKUX BEITNYUH.

COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEPEOMETpHM. TOYka, IpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHUYECKOM MOCTPOEHUU CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPUH U CIICCTBUS U3 HUX.

B3anmHOe pacnosioeHne NpsIMbIX B IPOCTPAHCTBE: IEpPECEKarolInecs,
MapajuleNibHble M CKpeluBaromuyecss npsaMble. [lapannenbHOCTh MPSAMBIX U
IUDIOCKOCTEH B  IIPOCTPAHCTBE: IApajuIeNIbHbIE IIPSAMBIE B IPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPSMBIX; MAPAJUICIBHOCTh NPSIMOM M INIOCKOCTH. YIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMHM; yTOJ MEXKAY TMpPAMBIMU B THPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJlIeIbHbIE INIOCKOCTH; CBOMCTBA NTapajuIe/IbHBIX
miockoctei. [Ipocreiime nmpocTpaHCTBEHHbIE PUTYPBI HA TIIOCKOCTH: TETPAdIp,
Ky0, mapajuiesienunen; NOCTPOCHUE CEUCHU.

[leprieHIUKYIJISIPHOCTh NPSIMOM M INIOCKOCTH: NEPHEHAUKYISPHBIE MIPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NapaJUICIbHbIE W NEPHEHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTA MPSIMOM U TUIOCKOCTH, TEOpeEMa O NPsIMOM
MEPIIEHAUKYJIIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YrOJI MEXKAY IPSAMOU U
IJIOCKOCTBIO;  JABYIPAHHBIM  YIroOJI, JIMHEMHBIM yrojd JABYTPAHHOIO  yIvia.
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[lepneHANKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH 0 TUIOCKOCTH, PACCTOSTHUE OT
PsIMOM 10 MJIOCKOCTH, MPOEKIUsT (PUTYphl HA TUIOCKOCTh. [leprneHIuKyaspHOCTD
IJIOCKOCTEH: MPU3HAK MEPICHANKYISIPHOCTH NBYX IUIOCKOcTel. Teopema o Tpéx
NEePHeHANKYIIApaXx.

MHororpaHHuKHu

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BHIITYKJIBIC U
HEBBITTYKJIbIC MHOTOTPAaHHUKH; pa3BEpTKa MHOTOrpaHHHKA. [Ipu3ma: N-yrompHas
pU3Ma; TPaHU U OCHOBAHUS NPU3MBI; MIpsiMasi U HAKJIOHHAs MPU3MbL, OOKOBas U
MOJTHAS MOBEPXHOCTh MPU3MBI. [Napannenenunen, IPSIMOYTOJIbHBIN
napajuielienunea U ero coictBa. [Impamuma: N-yrojgpHas mupamuia, TPaHU M
OCHOBaHHE MUPAMHUJIBI; OOKOBAs U MOJTHASI TOBEPXHOCTh TUPAMHUIBI; TPaBUIbHAS U
yceu€HHas MNHpaMujia. OJEMEHThl TMpuU3Mbl M nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHUKU: TIOHSATUE MPABWJIHBHOTO MHOTOTPaHHUKA; MpaBUJIbHASA MPU3MA U
nmpaBWibHAS THpaMuia; NpaBWIbHAS TPEYrojibHAS TMHpPaMUA W TPaBUILHBIN
teTpa’dap; kyO. IlpeacTtaBieHwe O TNPaBWIIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noeKadap u ukocadap. CeueHus MpU3Mbl U TUPAMUIBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIHHO TOYKH, IMPSIMOM,
IJIOCKOCTH. DJIE€MEHThI CHMMETPHUH B TUPaMUIaX, Mapajuiefenuneax, IpaBuibHbIX
MHOTOTpaHHHUKAX.

Bbluncienre 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, [MaroHald, YIJbl.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPSAMOW MPHU3MBI,
TJI0IIAh OCHOBAHUH, TeOpeMa 0 O0KOBOM MOBEPXHOCTU NPSIMOU npu3Msl. [Lnomanb
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH TMPABUILHOW THUpaMHUABI, TEOpeMa o
1o yceu€HHou mupamuasl. [lorstue 06 06béme. OO0BEM MUpaMUIBI, TIPU3MBL.

[TomoGubie Tema B mpoctpaHcTBE. COOTHOMIICHUS MEXAY TUIOMIAASIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust

[nnuHaapuyeckas ITOBEPXHOCTB, oOpasyroiue HMAJIMHIPUIECKON
MOBEPXHOCTH, OCh MWIMHAPUYECKON mNOBEepXHOCTH. LlWimMHAp: OCHOBaHHS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh; IUIOMAAhL OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroIfe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHOoCcTU. KOHYC: OCHOBaHME U BepIInHA, 00pa3yroIast
Y OCh; IJIOIIA/Ib OOKOBOM U MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.
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Chepa u map: ueHrp, paauyc, IUaMeTp; IUIOIAb MOBEPXHOCTU CQEpBI.
B3auMHoe pacnosoxxeHue chepbl U MIOCKOCTH; KacaTelabHasi IUIOCKOCTh K cepe;
IJI01Ma/1b CEephl.

N306paxenne Tea BpallleHHus Ha TUIOCKOCTH. Pa3BépTka mumuHapa 1 KoHyca.

KoMOuHanuu Ten BpaiieHuss 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONMCAHHbBIN
okoJio cdepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK, WJIH TEJIO BPAIIICHMUS.

[Tonsitue 06 06BEMe. OCHOBHEIE CBOMCTBA 00BHEMOB Ten. Teopema 06 00BEME
PSIMOYTOJILHOTO MapasuieNienuiiea u cneAcTBus u3 He€. O0bEM HUIUHAPA, KOHYCA.
O0BEM mapa u wiomanb cQepsl.

[Tomo6upie Tema B mpocTpaHcTBE. COOTHOIICHUS MEXAY TUIOMIAISIMHU
MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuenus munHApa (MapauiesIbHO U EPIEHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOIAIIEE Yepe3 BEPILINHY ), CEUEHUS 1Iapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha muiockocTy U B mpocTpaHcTBe. Cll0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa HA 4ucio. Pa3noxeHne BekTopa no TpéM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIPAaBWJI JEUCTBUM C BeKTopamu. lIpsimoyronsHas cucrema
KoOpauHaT B mnpoctpaHcTBe. Koopaunatel Bekropa. IIpocreiimme 3anaum B
KOOpJMHATax. YToa MexAy BeKTopamH. CKalsIpHOE NPOU3BEIAEHUE BEKTOPOB.
Briuncnenne yrioB MexAy OpsIMBIMU U TUIOCKOCTSIMH. KoOpIHHATHO-BEKTOPHBIN
METOJI IIPU PELICHNH F€OMETPUYECKHX 3a/1a4.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u
n/n TeM NPOrpaMMbl Beero Konrpoabnsie | Ilpakruyeckne
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10
[TpsiMble U MIIOCKOCTH B
5 MIPOCTPAHCTBE. 12 1
[TapamienbHOCTD MPSIMBIX U
IJIOCKOCTEN
[leprieHIUKYIAPHOCTD MPSIMBIX U
3 IJIOCKOCTEN 12
4 Vsl MeXAy NPsSMBIMU U 10 1
TUIOCKOCTSIMU
5 MHororpaHHUKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpeHue: ceuenus, 4 1
PacCTOSIHUS U YTIIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[MPOT'PAMME
11 KUIIACC
KosnnyectBo 4yacos
HaumeHnoBaHue pa3jesioB u
Ne ni/m
TeM MPOrpamMMblI Beero Kontpoabubie | IlpakTuyeckue
padoThI padoThI
1 Tena Bpamenus 12
2 OO0BEMBI TEN 5 1
3 BekTopbl 1 KOOpIMHATEI B 10 1
MPOCTPAHCTBE
[ToBTOpenue, 06061IeHNE,
4 CUCTeMaTH3aIusl 3HAaHUH 7 1
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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