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COJEPXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTEpEOMETpUU. Touka, mpsiMas, IMJIOCKOCTb, MPOCTPAHCTBO.
[TonsTe 00 aKkCHOMAaTHUYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3anmHoe pacnosokeHue IpsAMBIX B IIPOCTPAHCTBE:  IIEpPECEKaroluecs,
IapajulesIbHble U CKpelMBaromuecs npsamMsie. 1lapamienbHOCTh NPAMBIX U INIOCKOCTEN B
IPOCTPAHCTBE: MapaJuIeNIbHbIE NPSAMBIE B IPOCTPAHCTBE; MMAPAJUIEIBHOCTh TPEX NMPSMBIX;
NapaJJIENBHOCTh HPSMOW M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMH; YIOJI
MEXAY IpsAMBIMH B IPOCTpaHCTBE. llapainenbHOCTh IUIOCKOCTER: IapajuleibHbIC
IJIOCKOCTH; CBOMCTBA MApAJUIENbHBIX IUIOCKOCTEH. [Ipocreimme mpoCTpaHCTBEHHbIE
(urypsl Ha MJIOCKOCTH: TETPA3AP, KyO, mapajuiesenuIe]; MOCTPOEHUE CEUCHH.

IleprieHIUKYISAPHOCTh NPSIMOM UM IUIOCKOCTH: MEPIEHAUKYIISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IPSAMBIC IapajuIe/IbHbIE U IEPIECHIMKYJISIPHBIE K IUIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOPEMa O NPSIMOM NEPNEHIMKYJSIPHOU
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJI MEXKAY IPSMOM M IUIOCKOCTBIO; JBYTPAaHHBIN
YTOJI, TMHEWHBIN YTOJI ABYTPAHHOTO yria. [leprneHanKysip 1 HaKJIOHHBIE: PACCTOSIHUE OT
TOYKHU 1O IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM O IJIOCKOCTH, MPOEKUMsl (PUrypsl Ha
IJIOCKOCTh. [IepneHauKyIApHOCTh IUIOCKOCTEW: INPU3HAK IEPIEHAUKYISPHOCTH JBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHOrorpaHHUKHU

IloHATHE MHOIOIrpaHHMKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHMKA, BBIINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAHHMKH; pa3BEPTKA MHOTOrpaHHuka. Ilpusma: n-yrosnpHas npusma;
rpaHd U OCHOBAaHMS NPU3MBI; MpsMas M HAKJIOHHAs IPU3MbI; OOKOBas W IMOJIHAs
IIOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, NpsAMOYTOJBHBIA MAPAJIIEIENUIIE] H €r0
cBoiicTBa. [lupamuaa: N-yrojapHas nupaMuja, TpaHd U OCHOBaHUE NMUpaMubl; OOKOBas U
[0JIHAs TIOBEPXHOCTh IHPAMU[bI; IPaBUJIbHAS M YCEUEHHAs NUpamMuAd. DJIEMEHTHI
npu3Mbl M nupamuabl.  [IpaBuibHBIE MHOTOIpaHHMKH: IIOHATHE IPABUIIBHOTO
MHOTOTPAaHHMKA; IIpaBWJIbHAS MNpHU3Ma W NpaBWIbHAs MNHPAMHAA; IPaBUIbHAs
TpeyroJibHasi Mupamuaa W NpaBWIbHBINA TeTparap; KyO. IIpencraBienrue o mpaBUIIbHBIX
MHOTOTPAaHHMKAX: OKTA3Ip, AOJAEKa’Ap U UKocaraAp. CedeHus MpU3Mbl U TUPAMUIBI.

CummeTprss B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, HPSIMOU,
IJIOCKOCTH. ODJIEMEHTBl CHMMETPUH B NHUPAMMIAX, NapajUIesICIHIENax, NPABHUIbHBIX
MHOT'OTPaHHHKAX.

Boluucienue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [Lmomanb
OOKOBOI MOBEPXHOCTU U TOJTHOW MOBEPXHOCTU MPSMOMN MPHU3MBI, TUIOIIAh OCHOBAHHUIA,
TeopeMa 0 OOKOBOI MOBEPXHOCTH IPsAMOM mpu3Mbl. [lmomaas 60KOBOIM MOBEPXHOCTH U
IIOBEPXHOCTU NPAaBUJIBHOW IMHPAMHUIABI, TEOpeMa O IUIOLIAAM YCEUYEHHOW NHMpPaMUJBI.
[Tonsitue 00 06bEMe. OOBEM TUPAMUIbI, TPUIMBI.



[TonoOuble Tema B mpoctpaHcTBe. COOTHOIIEHHS  MEXIy  IUIOHIAIIMU
MOBEPXHOCTEH, 00bEMAaMU MOTOOHBIX TEN.

11 KITACC

Tesa Bpamenus

Hunuuapuyueckas: MOBEpXHOCTh, 00pa3yIolue IMIMHIPUIECKON MOBEPXHOCTH, OCh
MUWIMHAPUYECKOM ToBepXHOCTH. LlumuHap: ocHoBaHMA W OOKOBasi MOBEPXHOCTH,
oOpa3yrolas 1 0Cb; IJIOMAAb OOKOBOW U TOJHOW MOBEPXHOCTH.

Konuyeckass MOBEpXHOCTh, OOpa3ylOlIME KOHMYECKOH TMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM nmoBepxHocTH. KOHyC: ocHOBaHME U BepIlIMHA, 00pa3ylomas 1 OCh;
oAb OOKOBOM M MOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yolIie U BhICOTA;
OCHOBaHMS U OOKOBas IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IIOLIaaAb MTOBEPXHOCTH cepbl. B3aumuoe
pacnoJioxkeHue cepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cepe; momaas cepsl.

N3o00pakenue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KoMOuHanuu Tten BpalieHuss MU MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsatue 06 o0bEme. OcCHOBHBIE CBOWCTBAa 00BEMOB Tell. Teopema 00 00bEME
MPSAMOYTOJIBHOTO TapajUielenuneaa u cieactsus u3 He€. OO0bEM LUIMHApPA, KOHYCA.
O0bEM mIapa u wionaab cQepsl.

[logoOupie Tema B mpocTpaHcTBe. COOTHOLIGHHUS  MEXKAY  IUIOIIAISIMU
MOBEPXHOCTEN, 00BEMAMU MOJOOHBIX TEN.

Ceuennsa umnuHApa (MapajuielbHO U MEPHEHAUKYJISIPHO OCH), CEYEHUs KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILUHY ), CEUCHHUs 1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocty U B mpocTtpaHcTBe. CIIOKEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasznokeHue BEeKTOopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpaBuino napamnenenunena. Pemienue 3amay, CB3aHHBIX C NMPUMEHEHHEM
IIpaBWJI JCUCTBUM C BeKTOpaMHu. IIpssMOyroJibHas cucrema KOOPAUHAT B IIPOCTPAHCTBE.
Koopaunater BekTopa. IIpocreimme 3agauyn B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMMU.
CkansipHoe TPOU3BEJICHHE BEKTOPOB. BbBIUUCIEHHE VYIJOB MEXKIY MNOpsIMBIMA U
m10ckocTsIMU. KoOopAMHATHO-BEKTOPHBIN METOJT TPU PELIEHUU T€OMETPUUECKUX 3a4a4.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE  PE3yJNbTaThl  OCBOEHHUS  MPOTPpaMMBl  y4eOHOro  mpeaMera
«MareMaTrka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON TMMO3UIMHA OOYYAIOIIETOCS KakK aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHAa POCCHICKOro OOIIECTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX
OCHOBax (D)YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOUEAYP TPaXITAHCKOIO
oOmecTBa (BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO POCCHMCKON TpakIaHCKOW WIESHTUYHOCTH, YBAXKCHHUSI K
IOPOILLIOMY W HACTOSIIEMY POCCHICKOW MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCHMCKUX MAaTEMaTUKOB W POCCHUHCKOM MAaTEMAaTHYECKOM IIKOJBI, K
HCTIOJIb30BAHUIO ATUX JIOCTUXKEHUM B IPYTMX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUHCKOr0 Hapoja; cHopMHpPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, JTUYECKOrO IMIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHHII HAYKHM M JEATEIBHOCTHIO YYEHOr0; OCO3HAHUEM JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUPY, BKJIIOYasg OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHHM, PacCy>KIEHUH; BOCHPUUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3jIMyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MAaTEMATHUYECKUE 3HAHUS B HMHTEpecax
3I0pOBOTO M 0Oe3omacHOTo oOpasza »HW3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO  (370pOBOE THUTaHWE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATHM W OT/bBIXA,
peryispHas ¢pu3nuYecKasi akTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHSATHUAX
CIIOPTUBHO-03/IOPOBUTEIILHOM JEATEIBLHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIOOUs; HWHTEPECOM K
paznuyHbIM chepaM podecCHOHANBEHOM IeITeTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U e
NPUIOKECHUSIMUA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiier mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC J>KHU3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAHHMIO HAa TMPOTSIKECHUU BCEH KU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTU4eCKOU
HaIpaBJIEeHHOCTH.

JKO0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTUUECKON KYJIbTYPhl, HIOHUMAHUEM BJIUSHUS COIIUATBHO-
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAJIBHOM CpEJbl, OCO3HAHUEM



r100ambHOTO  XapaKTepa 3KOJOTHYECKHX NpoOJieM; OpHEHTAlMe Ha MpPUMEHEHHUE
MaTEeMaTHYECKUX 3HAaHWM MJi1 peuieHus 3agad B 00JacTh OKpY’Kaloled cpeabl,
IUIAHUPOBAHUS IIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX ITOCJIEICTBUM MUl OKpPYXKarOLIEH
CpEIBbl.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLICCTBEHHOW MPAKTUKU, TOHUMAHHEM MaTEeMaTHUECKON HAayKH Kak
cdepbl YeIOBEUECKON NEATENbHOCTH, TAOB €€ pa3BUTHUS U 3HAYMMOCTHU ISl Pa3BUTHS
UUBUJIM3ALMN; OBJAJACHUEM SI3bIKOM MATEMaTUKM W MaTEMaTHYECKOW KyJIbTYpOH Kak
CPEACTBOM  TIO3HAHMS  MHUpPA; TOTOBHOCTBIO  OCYLIECTBIIATH  IPOEKTHYK) U
HCCIIEIOBATENIbCKYIO JEATEIIBHOCTh UHANBHIYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3ysibTaThl OCBOEHHUS IMporpaMmbl  y4eOHOTro IpeaMera
«MaremaTuka» XapaKTEpU3YIOTCS OBJAJACHUEM YHHBEPCAIBHBIMU MO3HABATEIbHBIMHU
NEUCTBUAMH, YHHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU JI€UCTBUSIMH, YHHBEPCAIbHBIMU
PEryJISTUBHBIMU ACHCTBUSMHU.

1) VYHuBepcaibHbIC TMO3HABaTeJbHBIE JICHCTBUS, oOecrieunBaroT (popMupoBaHUe
0a30BbIX KOTHUTUBHBIX IPOLECCOB OOyyaroumxcs (OCBOGHHE METOJOB IO3HAHUS
OKPYKAIOIEr0o MUpa; NPUMEHEHUE JIOTHYECKHUX, UCCIEA0BATEIbCKUX ONEpalnid, YMEHUN
paboTtath ¢ nH(popmManuen).

Bba3oBble Jlornyeckue AeiicTBUA:

eBBISIBIAITH M XapAaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKM MaTE€MaTHYECKHUX
OOBEKTOB, MOHITUHA, OTHOIIEHUH MEXAY HOHATUAMHU; (OPMYJIHUPOBATH OINpPEACICHUS
NOHATUN; YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALUU, OCHOBAHMS IS
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJUMOIO aHAIMU3A;

*BOCIIPUHUMATH, (OPMYJIUPOBATH MU MPEOOPA30BBIBATH CYXKACHHS: YTBEPAUTEIIbHbIE
U OTpULIATEIbHbIC, €IMHUYHbIC, YACTHBIE U OOIINE; YCIOBHBIE;

*BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOPEYMS B
(akTax, NaHHBIX, HAOMIOACHUSIX U YTBEPKIACHUSAX; Mpejiaratb KpUTEPUH JJIs1 BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

eJICJIaTh BBIBOJIBI C UCMOJb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIFOYEHHU M, YMO3AKIIFOUEHUN 110 AaHAJIOTHH;

*[IPOBOJIUTH CAMOCTOSITEJIBHO J0KAa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUMN
(OpsiMble ¥ OT MPOTHUBHOTO), BBICTpaMBaTh AapryMEHTAIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BHIBOJbL;

eBBIOMPATHh CIOCOO pelIeHUus y4eOHOW 3a7aud (CpaBHHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BbIOMpaTh HauOoJiee MOIXOIAMIMA C Y4ETOM CAMOCTOSTEIHHO BBIACIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBareabcKkue 1eHCTBUA:



eHCIIOJIb30BAaTh  BOMPOCHI KAk HCCJIENOBATENIbCKUM HMHCTPYMEHT  IO3HAHUS;
dbopMynHpoBaTh BOMPOCHI, (PUKCUPYIOMIME MPOTUBOPEYHE, MPOOJIEeMy, yCTaHABIMBATH
HCKOMOE U JIaHHOE, (POPMUPOBATH THIOTE3Y, ApTyMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

*[IPOBOJIUTh CAMOCTOSITEILHO CIJIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEAOBAHHE I10
YCTAaHOBJICHHIO OCOOEGHHOCTEH MaTreMaTuueckoro oObeKTa, SBJIEHUs, IMpollecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SIBIICHUSIMU, TIPOLIECCAMU;

¢CaMOCTOSITENIBHO  (pOPMYIUPOBAaTh OOOOLICHUS U BBIBOJBI IO pE3yJibTaTaM
POBEIEHHOTO HaOJIO/ICHUsI, MCCIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOIYYEHHBIX
PE3ybTaTOB, BHIBOJOB U 0000IIEHNUI;

e[IPOTHO3MPOBATh  BO3MOXHOE pa3BUTHE TMpollecca, a TakKe BbIIBUTaTh
MIPEIMOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBUSX.

Pabora c nuHpopmanueii:

*BBISBIIATH JeDUIMTHI HHGOPMALIMH, JTAaHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOIPOC
U JIJIA pEIICHUS 3a]1a4H;

eBBIOMpATh HMH(POPMAIMIO W3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3HPOBaTh W HHTEPIPETHPOBATH WHMOPMALUIO PA3IUYHBIX BUIOB U (Hopm
IIPE/ICTaBIICHNUS,

eCTPYKTYpUpOBaTh HWHGOPMAIMIO, TMPEACTaBIATh €€ B pa3IUYHbIX (HopMax,
WUTIOCTPUPOBATH TpadUuecKy;

*OIICHUBATh HAAEKHOCTh HH(POPMAIMH IO CAMOCTOSTENHHO CHOPMYINPOBAHHBIM

KPUTEPUSIM.
2) YHuBepcalibHbIE KOMMYHUKATHUBHbBIE JIEHCTBUS, 00€eCIIeYnBaOT
c(hOPMHUPOBAHHOCTH COLIMATHHBIX HABBIKOB 00YUYaIOIINXCS.
OOmenue:

eBOCIIPUHUMATHh W (POPMYTHUPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBHSIMH H
[EJIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOKO TOYKY 3pPEHHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHUS MO XOAY PEIIeHUs 3a/Jadyd, KOMMEHTHPOBATH
IIOJIyYE€HHBIN PE3YJIbTAT;

eB XO0/I€ OOCYXICHHMS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBl,
MpoOJIeMBI, perIaeMoi 3aJadyu, BHICKA3bIBaTh HJCH, HAIICIICHHBIE HA TOWCK PCEIICHUS;
COTIOCTaBIIATh CBOM CYXJEHUS C CYXKICHHUSIMH JPYrMX YYaCTHUKOB JIMAJIOTa,
oOHapy>XUBaTh Pa3jIM4Me€ M CXOJICTBO TO3UIMH; B KOPpEeKTHOU (opme (popmMynupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

e[IPE/ICTABIATh PE3YJbTAThl PEIICHUS 3aJayd, DSKCIEPUMEHTa, WCCIeIOBaHNUA,
MPOEKTa; CAMOCTOATEIHHO BHIOMPATh (POpMAT BHICTYIUICHUS ¢ YIETOM 3a7a4 MPE3CHTAIIUN
¥ 0COOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBO:

*[TOHUMATh M WCITOJIH30BaTh MPEUMYIICCTBA KOMAHJHONW M WHIANBUIYaJIbHONH pabOThI
IIPY pEIICHUHN yU4eOHBIX 3a/1a4; MPUHUMATH 11eJTb COBMECTHOH JESITCIIBHOCTH, TIAHUPOBAThH
OpraHM3AIMI0 COBMECTHOW paboThl, paclpenensTh BUABI padoOT, JIOrOBapUBaThCH,
00CYX1aTh MPOIIECC U Pe3yIbTaT pabOThI; 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;



ey4yaCTBOBaTh B TPyHNoBbIX (opmax padoTsl (0OCyXkAeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbDY U UHBIE); BBIIIOJIHATH CBOIO YacTh PAOOTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C JPYTMMM 4Yj€HaMH KOMaHJbl; OLEHUBATh KauyeCTBO CBOETO BKJIaJa B OOLIMH
OPOAYKT IO KPUTEPHSIM, CPOPMYIHMPOBAHHBIM YyUaCTHUKAMU B3aUMOJECHCTBHUS.

3) VYHuBepcanbHbIC PperyJsiTHBHBbIE [CHCTBUS, OOcCIeUYnBAIOT (OPMHUPOBAHKE
CMBICTIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBHIKOB JINYHOCTH.

Camoopranusanus:

*COCTABJIATH IUIAH, AITOPUTM PELIEHUS 3a/1a4H, BBIOMPATh CIIOCOO PEIIEHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb:

eBI3JICTh HABBIKAMHU I103HABATEIBHOU pe(diekcud Kak OCO3HAHMS COBEPIIAEMBIX
JNEHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, MX pe3yJbTaTOB; BIALETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3yibTara pPELICHUS MaTeMaTHYeCKON
3a/1a4H;

e[IPEIBUJICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh NpPH pEUICHUH 337auH,
BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

*OIICHUBAaThb COOTBETCTBHE pe3yJbTaTa LEAH M YCJIOBUAM, OOBSICHATH HPUUYUHBI
JTOCTHKCHHS MM HETOCTIDKEHHUST PE3yIbTaTOB JIEATEIHHOCTH, HAXOUThH OLINOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI
10 KIIACC

OnepupoBatTh MOHITUSMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpyMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX NPH PEIICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSIMU: TAPAUICTBHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U
IJIOCKOCTEHN.

KnaccuduimpoBarb B3aMMHOE  pacloiOKE€HUE TMPAMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUSAMH: JABYTPAHHBIA YTOJ, TpaHU JABYTPAaHHOTO YIjia, pedopo
JIBYTPAHHOTO YIJIa; JIMHEWHBIA Yrojl JBYI'PAHHOIO YIJIa; TpagyCcHas Mepa JBYTPAHHOTO
yria.

OnepupoBaTh  MOHATUSIMUA:  MHOTOTPAHHUK,  BBINYKJIBIA W HEBBITYKJIbIA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh ~ OCHOBHBIE  BHUJbl ~ MHOTOIPAHHUKOB  (NMHpaMujaa;  MpU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienumnen, Kyo).

KnaccudunmpoBaTh MHOTOrpaHHUKH, BBIOMpasi OCHOBaHHS IS KiIacCU(DUKALIUU
(BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKHU; MPaBUJIbHBIE MHOTOTPAHHHUKHU; TPSIMBIE U
HAaKJIOHHbBIE MPU3MBI, HapaJUICIEIUIIE/Ibl).



OnepupoBaTh NOHATUAMHU: CEKYILasA MJIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH MPHUHIIUIIBI TOCTPOEHUS CEUEHUH, UCIIONb3Ysl METOJI CIIEIOB.

CrpouTh ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTBIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxXOXJACHHE TEOMETPUYECKMX BEIMYMH IO oOpasuaM WiIu
aNropuT™Mam, MPUMEHSSI U3BECTHBIE aHATMTHYECKUE METOJIbI MPU PEIICHUH CTAHIaPTHBIX
MaTE€MaTUYECKHX 33/a4 Ha BBIUHUCICHUE PACCTOSIHUI MEXAY JBYMS TOUKAMH, OT TOUKH 10
OpsIMOM, OT TOYKHU A0 TUNIOCKOCTH, MEX1Y CKPEIIMBAIOIIMMUCS IPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXJAEHHE TEOMETPUYECKMX BEJIMYUH IO oOpasuaM WU
aNropuT™Mam, MPUMEHSSI U3BECTHBIE AaHATMTHYECKUE METOJIbI MPU PEIICHUH CTAHIAPTHBIX
MaTE€MaTUYECKHX 3aJlad Ha BBIYMCICHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCS HPSIMBIMH,
MEXy MPSIMOM U IIIOCKOCTBIO, MEXK]TY INIOCKOCTSIMHU, ABYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI M IUIOLIAM TOBEPXHOCTEM MHOIOTPAHHUKOB (IIpU3Ma,
nupaMpja) ¢ MNPUMEHEHHEM (QOpPMYJ; BBIUUCIATH COOTHOIIEHMSI MEXIY IUIOLIAAsIMU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh NOHATHUSAMHU: CUMMETPHS B IPOCTPAHCTBE; LEHTP, OChb U IUIOCKOCTh
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekatb,  mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH  HHPOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UIYypax, MNPEJCTABICHHYI0 Ha YepTekax M
pUCYHKaX.

[IpumensaTh reomeTpuyeckue (akTbl A1 PEUICHUS CTEPEOMETPUYECKUX 3ajad,
[PEANONAaraloliuX HECKOJIbKO IIaroB PEILICHUs, €CJIIH YCIOBHUS NPUMEHEHHUS 33JaHbl B
saBHOU (opme.

[IpumensaTh IIPOCTENIINE IIPOIPAMMHBIE cpeacraa u JJIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBoaUTH MpUMEpPHl MATEMATUYECKHX 3aKOHOMEPHOCTEW B TPHUPOAE U KHU3HH,
pacno3HaBaTh MPOSIBIECHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS HAa NIPAKTUKE: aHAJIM3UPOBATh PEAJIBHBIE CUTYallUN
U TNPUMEHSTh HW3YYEHHBbIE IMOHATUS B IMPOIECCE IMOUCKA PEIICHUS MaTeMaTUYECKU
chopMynMpoBaHHON TPOOJEMBbI, MOJICIUPOBATh pEajbHbIE CHUTyalldd Ha SI3bIKE
Ir€OMETPUHN, HUCCIEN0BATH IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHUEM TI'€OMETPHUUYECKHUX
HNOHATUH W TeopeM, ammapara ajreOphl; peniarb NPaKTUYECKUE 3ajaud, CBSA3aHHBIE C
HAXO0KIECHUEM T€OMETPUUECKUX BEIMYHH.
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OnepupoBaTh  MOHATUSAMM:  IWJIMHIpPUYECKAas  IMOBEPXHOCTh,  0Opa3yrolue
[UJTUHAPUYECKON TOBEPXHOCTH; UUIUHIP;, KOHUYECKAas MOBEPXHOCTh, 0Opasyromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KinaccudunupoBaTh B3auMHOE paciiosiokeHue chepbl U MIOCKOCTH.



OnepupoBarh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
CEerMEHTa; IapOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CJIOSA; APOBON
CEKTOp.

Boruucisate 00bEMBI U TJIOMIAU TOBEPXHOCTEHN TE BpallleHHsI, TeOMETPUUECKUX Tell
C IpUMeHeHUeM (HOopMyII.

OrnepupoBaTh NOHITUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B cPepy U ONMHUCAHHBIN OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

BbIYUCHAT, COOTHOILIGHHUS MEXIY IUIOMIAIMH TOBEpXHOCTe U 0o0OBEMaMu
MO00HBIX TEIL.

N300pakath uzydaembie GUTYPBI OT PYKH U C TIPUMEHEHUEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKME YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3Bnekath,  MHTEPHOPETHPOBATH U MNpeoOpa3oBbIBaTH  UHGMOpMAIUMIO O
MPOCTPAHCTBEHHBIX TeOMETpUUYECKuX (urypax, NPEACTaBICHHYI0O Ha uYepTexax u
PUCYHKAaX.

OrneprpoBatTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATh NEHUCTBUS CIO0XKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U YMHOXKECHUS
BEKTOpa Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00J1a/1af0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh MNOHATUSIMHU: JIEKAPTOBBI KOOPAWMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY BEKTOpPAMH,
CKaJISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOpPOB M NPOHU3BEICHHME BEKTOpPA HA YHUCIO, YIOJI MEXAY
BEKTOPAMH, CKAIIPHOE NPOU3BEICHUE, PACKIAABIBATE BEKTOP IO IBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT.

[Ipumensaty reomeTpuueckre QakTbl I PEHICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANONATalONIMX HECKOJBKO IIArOB PEIICHHMs, €CIM YCIIOBHS INPUMEHEHHUS 3aJaHbl B
ABHOU opme.

Pemate mnpocrermme reoMeTpUYeCKME 3aJayd  Ha I[PUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pematp 3amaun Ha [10Ka3aTeNbCTBO MAaTEMAaTHUYECKUX OTHOLICHUNW U HAXOXKJICHUE
reOMETPUYECKUX BEJIMUMH IO o0pasiiaM WM aJIrOpUTMaM, TPUMEHSISI U3BECTHBIE METO/IbI
MIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUYECKUX 3a/a4.

[IpumensTh MIPOCTEUIIINE IIPOrpaMMHBIE cpencraa 51 DJIEKTPOHHO-
KOMMYHHKAILIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY.

[IpuBOoaUTH MpHUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MNPUPOAEC U KU3HH,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUH B UCKYCCTBE.

[TpuMeHsTh TOTy4YeHHBIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBAThH pPEeabHbIC CUTYAIUU
W TPUMEHATh W3YYCHHBIE TNOHATHS B IIPOLECCE IMOMCKA PEIIEHUS MaTeMaTUYECKU
chOpMyTUPOBAHHONW TMPOOJIEMBI, MOJCIUPOBATH pPEATbHBIE CHUTyallMHM Ha SA3BIKE



Ir€OMETPUH, HCCIEA0BATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM TI'€OMETPUYECKUX
MOHATUM W TEOpeM, ammapara ainreOppl; pelarbh MPAKTUYECKUE 3a/1add, CBSI3aHHBIE C
HAXO0XKJICHUEM T'€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue KoanyecTBO 4acoB
Ne JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
pa3aeiioB U TeM Kourpoabuble IIpakTHyeckue
n/n Bcero pecypcbl
NPOrpamMMbl padoThI padoThbI
BBenenue B
1 a 10 https://resh.edu.ru/subject/lesson/4756/conspect/203541/
CTEPEOMETPHIO
[IpsiMbIe ¥ TUTOCKOCTH B
MIPOCTPAHCTBE.
2 poctp 12 1 https://resh.edu.ru/subject/lesson/6065/conspect/
[TapannenpsHOCTH
MPSAMBIX U ITIOCKOCTEHN
[lepneH UK YISIPHOCTD
3 PHCHAIIYIIAP . 12 https://resh.edu.ru/subject/lesson/4724/conspect/
MPSIMBIX U MJIOCKOCTEHN
y https://interneturok.ru/lesson/geometry/10-
III6I MEXKTY IPSAMBIMH U
4 Ay P 10 1 klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-
IIOCKOCTSIMU .
mezhdu-pryamoy-i-ploskostyu
5 MHororpanHuKu 11 1 https://resh.edu.ru/subject/lesson/6018/conspect/
6 O0BEMBI 9 1 https://interneturok.ru/lesson/geometry/9-klass/ob-
MHOTOTPaHHUKOB yom/mnogogranniki-vidy-mnogogrannikov-ob-yom
IToBTOpCEHME: CeueHNUs,
7 p 4 1 https://resh.edu.ru
PACCTOSTHUS U YTJIIBI
OBIIEE KOJIMYECTBO 68 5 0
YJACOB I10 ITPOI'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnesie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 Tesa Bpamenus 12 https://resh.edu.ru
2 OO6BEMBI TEN 5 1 https://resh.edu.ru
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru
4 [ToBTOpeHue, 06001IeHNE, 7 1 https://resh.edu.ru
cucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







