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COJEPKAHUE OBYUEHUSA
10 KJIACC

IIpsiMmble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeomeTpuu. Touka, mpsiMas, IUIOCKOCTb, IpocTpaHcTBO. lloHAtne 00
aKCMOMAaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnonokeHue NOpsMBIX B IPOCTPAHCTBE: IEPECEKAIOUIUECs, MapajljielibHble U
ckpernuBamomuecss npsimbie. [Ipu3Haku ckpemuBaOmuxcs MpsAMbIX. [lapamiensHOCTs TPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajljiesibHbIE MPSAMbIE B MPOCTPAHCTBE, MApajUIEIbHOCTb TPEX MPSAMBIX,
NapajuleIbHOCTh MPSAMOM M 1ulockocTH. [lapamienbHoe M LEHTpaiabHOE MPOEKTUPOBAHUE, M300paKeHUe
¢uryp. OCHOBHBIE CBOWMCTBA MapajuUICILHOTO TpoeKTHpoBaHus. M3o0pakeHue ¢Guryp B mMapauieabHON
MPOEKIUU. YTJIbl C COHANpPaBJICHHBIMU CTOPOHAMH, VYroJd MEXKIy TMNPSIMBIMH B TPOCTPAHCTBE.
[TapannenpbHOCTh TUIOCKOCTEW: MapaJyIEIbHbIE IIJIOCKOCTH, CBOMCTBA MapajUICNIbHBIX IHIOCKOCTEM.
[Ipocreiiime mnpocTpaHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH: TETpa’Jp, Mapajulesienunes, IMOCTPOECHUE
CEYECHHH.

[TepneHUKYISIPHOCTD MPSMON U TIJIOCKOCTH: MEPIIEHIUKYISIPHBIC TIPSMBIE B IPOCTPAHCTBE, MPSMBIC
napajuieJbHbIE ¥ TEePIEHAUKYISIPHBIE K IIOCKOCTH, MTPU3HAK MEPICHIUKYIIPHOCTH TPSIMON M TUIOCKOCTH,
TeopeMa O MPSAMOM MEPIEHANKYISIPHON IIIOCKOCTH. OpTOroHanbHOE NpoeKThpoBaHue. llepnennukymnsap u
HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOM J0 MIOCKOCTH, MPOEKIHs (PUTYPBI
Ha IJIOCKOCTh. [lepneHauKynspHOCTh IUIOCKOCTEH: MPHU3HAK MEePHEeHAUKYIIPHOCTH JBYX IUIOCKOCTEH.
TeopeMa o TpEX MepneHANKYISIPaX.

VYriael B MPOCTPAHCTBE: YrOJI MEXIY MPSAMOM M TUIOCKOCTBIO, JBYIPaHHBIA YroJ, JUHEUHBIA Yroj
JIBYTPaHHOTO yrijia. TpE€XrpaHHblii © MHOTOTpaHHbIE€ YIJibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPAHHOTO yrIjia.
CBoiiCcTBa IUVIOCKMX W JBYITPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB W CHHYCOB IS
TpEXTPAHHOTO YIJa.

MHororpaHHMKH

Bunbl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronapHas npusma, npsMas M
HAKJIOHHAsl TpU3MbI, OOKOBasg M TIOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, MOPSIMOYTOIbHBIN
napajuiesienuie] U ero cBorcrsa. Kparuaiiime myTd Ha MOBEPXHOCTH MHOTOTpaHHHKa. Teopema Dusepa.
[Ipoctpancreennas Tteopema Ilucdaropa. Ilupamuga: n-yronapHas nupamua, NpaBWiIbHAS U yceu€HHas
nupamuabl. CBoiicTBa péOep U OOKOBBIX I'paHed MpaBWIbHOW mupamuabl. [IpaBuibHBIE MHOTOTPAHHUKH:
MpaBUJIbHAs MPU3Ma U MPaBWIbHAS NHUPAaMUJA, I[PABWIbHAs TPEYroJibHas MHUpaMUJa WM IPaBUIIbHBIN
TeTpasp, Kyo. [IpencraBieHue o NpaBUIbLHBIX MHOTOIPAHHUKAX: OKTAdP, AOJCKAYAP U UKOCASIP.

Borunicnenue 91€eMEHTOB MHOTOTpAaHHHKOB: pEOpa, aAuaroHanu, yribl. [lnomans GokxoBoi
MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH MPSAMOW MPU3MBI, IUIONIA[b OCHOBAHHM, Teopema O OOKOBOi
MOBEPXHOCTU MpsAMOM mpu3Mbl. [1nomaas O0KOBON MOBEPXHOCTH M MOBEPXHOCTH MPAaBUILHOM MUPAMMU/IBI,
TeopeMa O IUIOIIAIM YCeUEHHON UPaMU/IbL.

CummeTpust B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM MPABUIIbHBIX MHOTOIPAaHHUKOB. CUMMeETpusl B
MPaBUIILHOM MHOTOTPAHHHUKE: CUMMETpUs Mapajuielenunea, CAMMETPHS IPABWIbHBIX IMPHU3M, CUMMETPUS
MPaBUIILHON TUPaMU/IBI.

BexkTopbl M1 KOOPANMHATHI B POCTPAHCTBE

[lonaTus: BeKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJIEBOTO BEKTOpa, BEKTOPbI
KOJUIMHEapHble, COHANpPABJICHHbIE U TMPOTHUBOIOJIOKHO HAINpABICHHbIE BEKTOpHL. PaBEHCTBO BEKTOPOB.
JIelCcTBUSI ¢ BEKTOpaMH: CIIO)KEHHE M BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXEHHUE
BeKTOpa Ha yucio. CBOMCTBa clokeHHUs] BEKTOpoB. CBOMCTBA YMHOXKEHUs BEKTOpa Ha 4ucio. [lonstue
KOMIUIaHapHbIE BeKTOpHhI. [Ipu3Hak koMiaHapHocTu TpEX BeKTOpoB. IIpaBuno mapamnenenunena. Teopema
O Pa3JIOKEHUU BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. [IpsMoyronbHasi cucteMa KOOpPJMHAT B



npocrpancTse. Koopaunarel Bekropa. CBs3b MEXAY KOOpIAMHATAMH BEKTOpA U KOOPAUHATAMM TOYEK. YTOII
Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
11 KJIIACC

Tena Bpamenust

[TonsTHS: UMIMHIpPHYECKAs MMOBEPXHOCTh, KOHHYECKAs MOBEPXHOCTh, cepuueckas MOBEPXHOCTH,
oOpa3yrommue moBepxHocTei. Tena BpaleHus: MWIHHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHuoe
pacronoxenue cepbl M MIOCKOCTH, KacaTeNlbHasi TUIOCKOCTh K cdepe. M300pakeHue Ten BpamieHHsl Ha
miockocTu. Pa3séprka mumuHapa u koHyca. CuMMeTpus cephl 1 mapa.

O0BéM. OcHOBHEIE CBOICTBAa 00BEMOB Teil. Teopema 06 00BEME MPAMOYTOIHHOTO TapaUICTISITUIIeIA
u cienctBus U3 He€. OOBEM NPSIMONM U HAKJIIOHHOW MPU3MBI, IMIIMHPA, IMpaMUIbsl U KoHyca. O0BEM 1mapa
U IIapOBOTO CErMEHTA.

KomOunanuu ten BpaimeHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BucanHas B MWIMHAP, OMHUCAHHAS OKOJIO
umnnHapa. [lepeceuenne cdepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miockoctsio. [lonstue
MHOTOTpaHHUKA, OTTUCAHHOTO OKOJIO cepbl, chephl, BIUCAHHON B MHOTOTPAHHUK HJIA TEJIO BPAILECHUSI.

[Inomaas NOBEpXHOCTH LMIIMHIIpa, KOHYCa, TuIoaas chepsl u e€ yacteil. [lonobue B nmpocTpaHCTBE.
OTtHoienue 00BEMOB, MIIOIAAeH noBepxHocTel Mogo0HbIX Guryp. [IpeoOpasoBanue nogo0us, FOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKIX METOJIOB.

[TocTpoenue ceyeHH! MHOTOTPAaHHUKOB W TeJI BpAIICHUSA: CEYEHMs] LMIMHApa (MapajulebHO H
MEPIEeHIUKYIIIPHO OCH), CEYeHMs] KOHyca (MapaiielibHble OCHOBAHUIO M IMPOXOJAIIME Yepe3 BEpUINHY),
CeueHUs I1apa, METObl MOCTPOCHUS CEUEHUN: METO/ CIIEZIOB, METO/l BHYTPEHHETO IPOEKTUPOBAHUS, METO
MepeHoca CeKyei mIoCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B poctpancTBe. Onepanuu Haj BeKTopamu. BekTropHoe ymMHOX)eHHE BEKTOpOB. CBoMCTBA
BEKTOpHOro yMHOXeHHs. [IpsMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTOpa.
Pasnoxxenue Bekropa o 6asucy. KoopinHaTHO-BEKTOPHBIN METOJ PU pPELUICHUH FT€OMETPHUUECKUX 3aa4.

JABHKeHHUs B MPOCTPaHCTBE

JIBwxkenust mpocTpancTtBa. OrtoOpakeHus. JIBwkeHuss W paBeHCTBO (uryp. OOmme cBoOWcTBa
NBUKEHUN. Byl ABMKeHUil: mapasuieabHbld EPEHOC, LIEHTPpalIbHAS CUMMETPUS, 3epKajibHasi CUMMETPHS,
MOBOPOT BOKPYT npsiMmoi. [IpeoOpazoBanus nomodus. [Ipsmas u cdepa Ditnepa.

IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OFIIETO OBPA3OBAHMUSI

JIMHHOCTHBIE PE3YJIbTATBI

1) rpaxkaaHcKoe BOCIIMTAHHE:

cOpPMHUPOBAHHOCTH T'PAKAAHCKON MO3UIMH 00YyUJarOMIErocs Kak akTUBHOTO U OTBETCTBEHHOT'O WiICHA
POCCHIACKOTO O0OIIIeCTBa, MPEACTABICHHE O MATeMaTHYeCKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3IHMUYHBIX
CTPYKTYp, SIBICHHH, TIPOLEAYpP TIPaKIaHCKOro oO0IIecTBa (BbIOOPBI, OMPOCBI W JPYroe), yMEHHE
B3aMMO/ICHCTBOBATh C COIMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (YHKIUSAMHU M Ha3HAYCHUEM,

2) NaTpUOTHYECKOE BOCIIUTAHHE:

C(OPMHUPOBAHHOCTh POCCUHCKOW TPa)KJAHCKOW WJACHTHUYHOCTH, VYBAXKEHHS K MPOIUIOMY H
HACTOSIIIEMY POCCHICKON MaTeMaTHKH, IECHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHICKHX MaTEMaTHKOB
U POCCHICKOI MaTeMaTU4eCKOM IIKOJIbI, UCTIOIb30BAHUE ITUX JOCTIIKEHHUH B IPYTUX HAYKaX, TEXHOJIOTHUSX,
cdepax S5KOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapoja, C(HOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO TOBEJCHHS, CBA3aHHOIO C MPAKTUYCCKUM IMPUMEHEHUEM JIOCTH)KCHUN HAyKU U
JeSTEITbHOCTBIO YUEHOTO, 0CO3HAHKE JINYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;



4) 3cTeTHYECKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsi AICTETUKY MAaTEMaTHIECKIUX 3aKOHOMEPHOCTEH, 00BbEKTOB,
3a/1ay, peHIeHUuM, pacCyXIEHUM, BOCHPUMMUYMBOCTh K MATEMAaTHYECKUM AacleKTaM pa3ju4yHbIX BHJIOB
HCKYCCTBA;

5) pusuueckoe BoCIUTAHME:

c(OPMHUPOBAHHOCTh YMEHHS TPHMCHSTh MaTeMAaTHYECKHWE 3HAHUS B HMHTEpecax 370pOBOTO U
0e3omacHOTO 00pasza >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE NHTaHUE,
cOaaHCHPOBAaHHBIA PEKHUM 3aHITHA W OTIbIXa, peEryispHas (U3WUecKas aKTHBHOCTB), (PHU3UUECKOE
COBEPILICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOMN JESTEIHHOCTHIO;

6) Tpya0BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYAy, OCO3HAaHUE IIEHHOCTH TPYAOJIOOHs, HWHTEpeC K pa3IuyHbIiM cdepam
npo¢eCcCHOHANBHOM JAESITEIIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOOp OymyIel mpodeccu U pean30BhIBaTh COOCTBEHHBIE JKM3HEHHBIE TIJIaHbl, TOTOBHOCTh
U CIMOCOOHOCTh K MAaTeMaTHUUYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HH,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MAaTEMaTHIECKOI HAPaBJICHHOCTH;

7) 3K0JI0THYECKOE BOCIUTAHNE:

c(hOpPMUPOBAHHOCTh SKOJOTUYECKON KYIbTYpPhl, MOHUMAHHE BIUSHUS COLUATBHO-DPKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHWE MPHUPOJHOM M COIMAbHOM cpedbl, OCO3HaHHE TJ00AJIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIeM, OpUEHTAIM Ha NMPUMEHEHHE MaTeMAaTUYeCKUX 3HAHWUW I pelIeHUs 3a/ad B
00J1aCTH OKpYXKaloleld Cpenapl, TUIAHUPOBAHUE TMOCTYIIKOB W OIEHKA WX BO3MOYKHBIX TIOCIICJICTBUN ISt
OKpYKarollenl Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
oOLIECTBEHHON MPAaKTUKH, MOHMMAaHUE MaTeMaTW4eCKOW HayKH Kak c(epbl YeJOBEUeCKOW AeATeIbHOCTH,
3TanoB €€ pa3BUTHUA W 3HAUMMOCTH [UIS Pa3BUTHS LMBWIM3ALMH, OBJAJCHUE S3bIKOM MaTEMaTUKU U
MaTeMaTH4eCKOH KyJIbTYpOl Kak CPEICTBOM IIO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUS

Ba3oBble JJornueckue neiicTBus:

BBISBJSITh M XapaKTEPHU30BaTh CYIIECTBCHHBIC IPHU3HAKKM MaTEMaTHYECKUX OOBEKTOB, TMOHSTHH,
OTHOIIICHUH MEXIY MOHATUSAMH, (GOPMYIUPOBATH ONpPEACICHUs MOHATHUN, YCTaHABJIWBATH CYIIECCTBEHHBIN
MPU3HAK KJacCU(DUKAIIMU, OCHOBAHUS JJIs 0000IICHUS U CPAaBHEHUS, KPUTESPHH MPOBOJUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIUPOBATh U IPEOOPA3OBBIBATH CY)K/ICHUS: YTBEPAUTEIbHBIC U OTPULIATEIIbHEIE,
€IMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISBJISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W NPOTHUBOpEYMs B (aKTax, JaHHBIX,
HaOIOJICHUSX U YTBEP)KJICHUSX, MIPEATarath KpUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUUIA;

JIeNaTh BBIBOJBI C  HCIOJB30BAaHMEM  3aKOHOB JIOTMKH, JEAYKTUBHBIX M  HWHAYKTUBHBIX
YMO3aKJIOUECHUH, YMO3aKIOUEHHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTelhCTBA MAaTEeMAaTHMUECKUX YTBEPXKACHUU (TMpsSMblE U OT
MPOTUBHOTO), BBICTPAMBATh ApPTYMEHTAIMIO, NPUBOIAUTH MPUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH
cOOCTBEHHBIE CYXKICHHS U BHIBOIBL;

BBIOMpATH CHIOCO0 pelieHrs yueOHOM 3a/1aun (CpaBHUBATh HECKOJILKO BApUAHTOB PEIICHUS, BEIOUPATh
HauOoJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIHHO BBIACTEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTelbCKHe JeiiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEAOBATEIILCKUN HHCTPYMEHT MO3HaHMSA, (JOPMYIHPOBATH BOMPOCHI,
¢buKcupyomue MnpoTUBOpeune, npobiaeMy, yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOpMUPOBaTH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUI0, MHEHMUE;

IIPOBOJUTH CaMOCTOSITENbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEJOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro OOBEKTa, SBJICHHSA, MPOIECCa, BBIABICHHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMU, SIBJICHUSMH, ITPOIIECCAMH,

CaMOCTOSTENIEHO  (OpPMYIHpOBaTH OOOOMIEHUSI H BBIBOJBI 10 pE3yJabTaraM MpPOBEAEHHOTO
HAOJIOIEHUs, HCCIIEJIOBAHUS, OIICHMBATh JIOCTOBEPHOCTh TIOJIYYEHHBIX pPE3yIbTaTOB, BBIBOAOB U
00001LIeHNIT;

[IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TAKXKE BBIIBUraTh IPEAINOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanueii:

BBISBJISITH A€(PHUITUTHI UHPOPMALIMHU, TaHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOTIPOC U JJIsL PEIICHUS
3aJ1auu;

BBIOMpaTh MHPOPMAILIMIO W3 UCTOUYHUKOB PA3IMYHBIX THUIIOB, aHAIIU3UPOBATH, CUCTEMATU3UPOBATH U
WHTEPIPETUPOBATh MHPOPMAIIUIO PA3IMYHBIX BUIOB U (hOPM MPE/ICTABIICHNUS,

CTPYKTYpUpOBaTh HMHGOPMAIMIO, TPEACTABIATh €€ B Pa3IMYHBIX (QopMmax, HILIIOCTPUPOBATH
rpaduiecky;

OIIEHUBATH HAAEKHOCTh HH(DOPMAITUH 110 CAMOCTOATEIEHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBIEC YHHBeEpCaIbHbIe Y4eOHbIe el CTBUA

Oowmenue:

BOCIIPUHUMATH U (POPMYIUPOBATH CY)KJIEHUSI B COOTBETCTBHUHU C YCIOBHSIMH U LEISIMHU OOILIEHUS, SICHO,
TOYHO, TPAMOTHO BBbIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy peleHus 3aa4i, KOMMEHTHPOBATh MOJTYYEHHBIN Pe3yNbTarT;

B X0/ie OOCYXJEeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbI, TPOOIEMBI, peIracMon
3aJlauM, BHICKA3bIBATh UJIEH, HAILIEJICHHbIE HA TIOMCK PEIICHMS], COMIOCTABISATh CBOU CY)KJIEHUS C CYXKJIEHUSIMU
JIPYTUX YYacTHHUKOB Juanora, oOHapyXHBaThb pazU4Me€ U CXOACTBO MO3MIMHA, B KOPPEKTHOHN (opme
(dbopMynTUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEICTaBIsATh  pe3yibTaThl  pELIeHUs  3aJadyd, OSKCIEPUMEHTa, HCCIEJOBaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (OpPMAT BBICTYIUIEHUS C Y4E€TOM 3a/ad IMpe3eHTAllMM M OCOOEHHOCTEH
ayJUTOPHUU.

PeryasiTuBHble YHUBEPCAJIbHbIE Yy4eOHbIE el CTBUS

Camoopranuszanus:

COCTAaBIIATh IUIAH, AJITOPUTM pEUICHHS 3a/Ja4yH, BBIOMPATh CHOCOO pelIeHHUs ¢ y4ETOM HMEIOIIUXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BAapUAHTHI PEIICHHUH ¢
y4€TOM HOBOU MH(OPMAIIHIH.

CaMOKOHTPOJIb, SMOIIHOHAJIBLHbBIH HHTEJUIEKT:

BIIQJIETh HAaBBIKAMU TIO3HABATENbHON peIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUNH U
MBICIIUTENBHBIX TPOIECCOB, UX PE3yIbTAaTOB, BIAJIETh CIIOCOOAMU CaMOMIPOBEPKH, CaMOKOHTPOJIS TMpoliecca
U pe3ysibTaTa pelieHus MaTeMaTUYeCKOM 3a/1auH;

NpEeABUAETh TPYAHOCTHU, KOTOPbIE€ MOTYT BOSHUKHYTh IIPU PELICHUHU 3a/1a4d, BHOCUTh KOPPEKTUBHI B
JesITENFHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJIECHHBIX OIMOOK, BHISIBICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yNabTaTa 1€ U YCIOBHSIM, OOBSICHITh MPUYMHBI JOCTHUKEHHUS WU
HEJOCTHKEHHSI Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OIITNOKY, JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATeJIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAMBUIYAIbHONW PabOTHI NPU PEIICHUU
y4eOHBIX 3a/lay, MPUHUMATh 1IeJTb COBMECTHOM NESITeTbHOCTH, TUIAHUPOBATH OPraHHU3AIMI0 COBMECTHOM



paboThI, pacrpenesiTh BUIbI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC M PE3yIbTaT pabOThl, 06001IATh
MHEHHS HECKOJILKUX JIIOJICH;
y4acTBOBATh B IPYNMNOBBIX (hopMax padoTel (0OCYk)AeHHS, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD) U

WHBIC), BBIMIOJHATH CBOIO YacTh paOOThI U KOOPAWHUPOBATH CBOM JCHCTBHS C APYTHMMH YWICHAMH KOMAH]IbI,
OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMN MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMU
B3aUMOJIEMCTBUS.

NPEJIMETHBIE PE3YJIbTATBI
K konmy 10 kiacca o0ydaromuiics HayInuTCs:

CBOOOJIHO OIEPHPOBATH OCHOBHBIMH TOHSATHSIMH CTEPEOMETPUHM TIPU pPEHICHHH 33134 |
MIPOBEJICHUN MAaTEeMaTHICCKIX PACCYKICHUM;

MIPUMEHSTh aKCHOMBI CTEPEOMETPHH M CIICJCTBHS U3 HUX MPH PEIICHUU T€OMETPUICCKHX 3a71a4;
KJIacCU(HUIMPOBATh B3aMMHOE pACHOJOXKEHHE TPSAMBIX B MPOCTPAHCTBE, IIIOCKOCTEH B
MPOCTPAHCTBE, IPSIMBIX H TJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOHO OTIEPUPOBATH TIOHATHUSMH, CBI3aHHBIMHE C YIJIAMH B MIPOCTPAHCTBE: MEXKIY MPSIMBIMHU B
MIPOCTPAHCTBE, MEXKTY MPSMO H MII0CKOCTHIO;

CBOOOHO OTIEPUPOBATH MOHSATHSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;

CBOOOIHO PACIO3HABATH OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB (ITPU3Ma, ITUpaMUIa, TPSIMOYTOJIbHBII
napajuienenumnesn, Kyo);

KJIacCU(PUITMPOBATh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JUTsI KJIacCH(DUKAIINH,

CBOOOHO OTIEPHPOBATH MOHATHAMHU, CBSI3aHHBIMHU C CEUEHUEM MHOTOTPAHHHUKOB TIOCKOCTBIO;
BBITIOJTHATH TTapaJUIebHOE, IEHTPATBHOE U OPTOTOHAILHOE TPOSKTHPOBAaHUE (PUTYp HA IIOCKOCTD,
BBITIOJTHATH N300paKeHUs GUTYp Ha IJIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBITOJIHATH (BHIHOCHBIE) IIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYHCIISATH TUIOIIAIU IOBEPXHOCTEN MHOTOTPaHHUKOB (TpU3Ma, MUpaMua), TEOMETPUUECKUX Te
¢ mpuMeHeHueM (HopMyIT;

CBOOOJHO OIEpPUPOBATh MOHATHSMH: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OCh M IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU QUTYPBI;

CBOOOJIHO ~ ONEpPUPOBATh TMOHSATUSMHU, COOTBETCTBYIOIIMMU BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HaJl BEKTOPaMU;

pelaTh 3a/1a4i Ha JOKA3aTeNIbCTBO MAaTEMAaTHUYECKUX OTHOUICHUM M HAXOXKJECHUE T€OMETPUUYECKUX
BEITUYMH, NIPUMEHSSI U3BECTHBIE METOJbl MPH PEUICHUH MAaTeMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U
BBICOKOTO YPOBHSI CII0)KHOCTH;

MPUMEHITh MPOCTEHUIINE MPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPH PEIICHUH CTEPEOMETPUIECKIX 3a/1a4;

U3BJIEKaTh, MPEOOpPa3OBbIBATh M HWHTEPIPETHPOBATH HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QPUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

MIPUMEHSTH MMOTY4YCHHbIE 3HAHUS Ha MIPAKTHKE: CPABHUBATh M aHATIU3UPOBATh PEalIbHbIE CUTYAIIHH,
NPUMEHSITh  W3YYCHHBIE TOHSATUS B  TMpollecce€  TMOMCKA  PElIeHUs  MaTeMaTU4YeCKU
chopMynUpOBaHHON TPOOIEMBI, MOJETUPOBATH pealbHbIE CUTYallMd Ha S3bIKE TEOMETPUH,
HCCIIEeIOBaTh MOCTPOCHHBIE MOJIENH C HUCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHATUH M TEOpeM,
amnmapata anreOphl, peraTh MPakKTUYECKUE 3a/1auM, CBSI3aHHBIE C HAXO0XIACHUEM TeOMETPHUYECKHX
BEJIMYMH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX OJTamax pa3BUTUS TEOMETPHH Kak COCTaBHOM dYacTu
¢dbyHIaMeHTa pa3BUTHS TEXHOJIOTUI.

K koniy 11 kaacca oOydaroniuiics HayaurTcs:



CBOOOZHO OIEpUPOBATh MOHATHAMH, CBS3aHHBIMH C LWIMHAPUYECKOH, KOHHYECKOH U
cepruuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI TOJTyYCHHUS

OTIEPHPOBATH TOHATHSMH, CBSI3aHHBIMHM C TEJIaMHU BpAIICHUS: LUJIMHIPOM, KOHYCOM, cepoit u
1apoM;

pacmo3HaBaTh Tela BpalieHus! (UIHHIP, KOHYC, cdepa u map) U OObSICHITH CIIOCOOBI OTy4SHUS
T€J BpALLEHMUS;

KJIaccu(pUIMPOBATh B3aUMHOE PaCIOiI0KeHne chephl 1 IIOCKOCTH;

BBIUMCIIATH BEJIWYMHBI 3JE€MEHTOB MHOTOTPAHHUKOB M T BpalleHUs, OOBEMBI W IUIOMIAAN
MOBEPXHOCTEH MHOTOTPAHHUKOB H TEJI BPALICHHS, TEOMETPUUYECKHX TEJ C MPUMEHEHHEM (HOpMYIT,;
CBOOOJTHO OMEpUPOBATH NOHATHUSIMH, CBS3aHHBIMM C KOMOMHAIMAMH TN BpAIICHUS U
MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIM B cdepy M OMHCAHHBIA OKoJO cdepsl, cdepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAICHHUS,;

BBIYMCIISATH COOTHOIIEHUS MEX1y IUIOLIaAIMH NTOBEPXHOCTEN U 00bEMaMHU 1TOJ0OHBIX Tel;
n300paxaTh H3ydaeMmble (UIYphl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEKU W3 PUCYHKOB
MPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPALLECHUS;
U3BJIEKaTh, WHTEPIPETUPOBATH U MNpPeoOpa3oBbIBaTh HMH(OPMAIMI0 O IMPOCTPAHCTBEHHBIX
reoOMeTpPHUECKUX (Urypax, MPeJCTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOOJHO ONIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSTE OTIEPAIlMK HaJl BEKTOPAMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JIEKApTOBOW CCTEME KOOP/IMHAT;

pelaTth reoMeTpUYecKue 3aJayd Ha BBIUHUCICHHE YIJIOB MEXAy MNPSAMBIMU U IUIOCKOCTSIMH,
BBIYMCIIEHUE PACCTOSIHUM OT TOYKM JO IIJIOCKOCTH, B I€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a IIPY PELICHUH;

CBOOOJHO OMEPUPOBATHh MOHITHSIMH, CBSI3aHHBIMU C JBUKEHHEM B MPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHUM;

BBITIOJIHATh M300pakKeHHWs MHOTOTPAHHUKOB M TeJ BpalleHHs MpU MapayieIbHOM MepeHoce,
LEHTPAIIBHOM CUMMETPHUHM, 3€pKaJIbHOM CHUMMETPUH, TMPU TOBOPOTE BOKPYr MPAMO,
npeoOpazoBaHus OI00MS;

CTPOUTH CEYEHHMsS] MHOTOTPAHHHKOB W TeNl BpAIICHUS: CEUYEHUS IUIMHApA (MapajyielibHO U
MEPIEeHIUKYIIAPHO OCH), CEYeHHs KOHyca (mapajielbHble OCHOBAaHUIO M IPOXOJAIIUE uepe3
BEpIIHHY), CEUCHHUS 11apa;

UCIIOJIb30BAaTh  METOJBI  MOCTPOEHHUS  CEUEHUI: METOJ  CJIEJ0B, METOJ  BHYTPEHHEro
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JI0Ka3bIBaTh TEOMETPHUECKUE YTBEPIKICHHUS,

MPUMEHSITh T€OMETpUYECKHe (PaKThl IS PEHICHHUS CTEPEOMETPHUECKUX 3aay, MPearoararomunx
HECKOJIBKO [IaroB PelIeHus], €CIIU YCIOBUS IPUMEHEHHUS 3a/IaHbl B SIBHOW U HEIBHOU (opMme;
pemaTh 3a7a4u Ha JOKa3aTeIbCTBO MaTEMAaTHUYECKUX OTHOIICHUH M HaX0KJCHHE T€OMETPHIECKUX
BEJIMYMH;

MPUMEHSTHh MPOTpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPHU PEIICHUU
CTEPEOMETPUYECKUX 3a]1ay;

MPUMEHSITh TOJNy4YeHHbIE 3HAHUS Ha TMpaKTUKE: CpPaBHMBATh, AaHATU3UPOBATh M OIIEHUWBATH
peanbHble CUTYyallMH, MPUMEHATh M3YUYeHHbIE TMOHATHUS, TEOPEMbI, CBOMCTBAa B Mpoliecce MoMcKa
pelIeHns MaTeMaTudecku c(hOpMyTUPOBAHHOMN MTPOOIIEMBI, MOJIEIUPOBATh pealbHbIE CUTYallUH Ha
A3bIKE T'E€OMETpPUH, MCCIE0BaTh IMOCTPOEHHBIE MOJIENIHM C HCIHOJIb30BAHUEM TI'€OMETPHUECKUX
MOHATHM ¥ TeopeMm, ammapara anreOpbl, pemarh MNPaKTUYECKUEe 3a/laud, CBSI3aHHBIE C
HaXO0KJICHUEM I'€OMETPUUYECKUX BEIINUMH;

UMETh TpEACTaBIEeHUS 00 OCHOBHBIX JTamax pa3BUTHUA TI'E€OMETPUM KaK COCTaBHOM YacTu
¢dbyHIaMeHTa pa3BUTHS TEXHOJOTHI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KVIACC
KoimyecTBo yacos Yu4er padoueii
DJIeKTPOHHbIE
NMPOrpaMMEI
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudpossie) porp
KonTposbHbIe IIpakTuyeckue BOCNIUTAHUA
n/n NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThl padoThI pecypenI (PIIB), kon u3
MO/1YJIfl
nporpammsl 3.4.
https://www.yaklass.ru/ 1,2,3,4.1,5.3,5.5, 5.6,
https://skysmart.ru 5.16,6.1,6.2,5.1,52,
1 Brenenue B ctepeomerpuio 23 1 https://uchi.ru 53,511,512,515
https://resh.edu.ru
https://www.yaklass.ru/ 1,2,3,4.1,53,55,
B3anMHOE pacroioKeHHe MpsIMbIX B https://skysmart.ru >13 517,54, 52 54,
2 p p 3} 1 https://uchi.ru 52,53,511,512,
TIpOCTPaHCTBE https://resh.edu.ru 515,5.16
https://www.yaklass.ru/ 1,2, 3,4.1,5.3,5.5,
[MapamieabHOCTh IPSIMBIX M TFIOCKOCTEH B https://skysmart.ru >13, 51764, 62 54
3 P P 8 https://uchi.ru 5.2,5.3,5.11,512,
TIpOCTPaHCTBe https://resh.edu.ru 515,516
https://mwww.yaklass.ru/ 1,2, 3,4.1,5.3,5.5, 5.6,
[TepneHMKyISPHOCTb IPSIMbIX U https://skysmart.ru 216,05, 02 5 52
4 PIICHA “y p p o5 httos://uchi.ru 5.3,5.11, 5.12, 5.15
IJIOCKOCTEHN B MPOCTPAHCTBE https://resh.edu.ru
https://mwww.yaklass.ru/ 1,2, 3,4.1,5.3,5.5,
https://skysmart.ru 513,5.17,6.1,6.2,51,
5 VYTuBl U pacCTOSTHUSA 16 1 https://uchi.ru 2-%5-53,12-11, 5.12,
https://resh.edu.ru St
https://www.yaklass.ru/ 1,2,3,4.1,53,5.5, 5.6,
6 MHororpaHHUKH 7 1

https://skysmart.ru

5.16,6.1,6.2,5.1, 5.2,



https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/

https://uchi.ru
https://resh.edu.ru

5.3,5.11,5.12,5.15

https://www.yaklass.ru/

https://skysmart.ru

1,2,3,41,53,55,
5.13,5.17,6.1,6.2,5.1,

BekTopsl B npocTpaHCcTBE 12 https://uchi.ru 2?55.53‘12.11' 512
https://resh.edu.ru i
https://www.yaklass.ru/ 1,2,3,4.1,5.3,5.5, 5.6,
https://skysmart.ru 516,6.1,62,51,52,

TloBTOpPEHN HUE U

OBTOpEHHME, 06obme ve 5 https://uchi.ru 5.3,5.11,512,515
CUCTEMATH3AINSA 3SHAHUN https://resh.edu.ru
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https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/

11 KJIACC

KoimmyecTBo yacos Yu4er padoueii
DJIeKTPOHHBbIE
NMPOrpaMMbl
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie) Porp
Ne n/n Kourpoasusie | IIpakTHueckue BOCIIMTAHUA
MPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypenI (PIIB), kon u3
MOYJISA
nporpammsl 3.4.
https://www.yaklass.ru/ 1,2,3,41,53,55,
https://skysmart.ru 5.6,5.16,6.1,6.2,51,
1 AHanuTndeckas reoMeTpust 15 1 https://uchi.ru 25553 511,512,
https://resh.edu.ru '
https://www.yaklass.ru/ 1,2,3,41,53,55,
[ToBTOpEeHnue, 06001IeHNE U i oI AL 0% O
2 p i m . 15 1 https://uchi.ru 92,53,511,512,
cUcTeMaTu3alus 3HaHUH https://resh.edu.ru 5.15,5.16
https://www.yaklass.ru/ 1,2,34.1,53,55,
https://skysmart.ru 5.6,5.16,6.1,6.2,51,
3 O0BEM MHOTOIpaHHHKA 17 1 https://uchi.ru 25553 511,512
https://resh.edu.ru :
https://www.yaklass.ru/ 1,2,3,41,53/55,
https://skysmart.ru 5.13,5.176.1,6.2,51,
4 Tena BpareHust 24 1 https://uchi.ru :';5'53’12'11' 512,
https://resh.edu.ru T
https://www.yaklass.ru/ 1,2,3,41,53,55,
I[1n01maau MOBEPXHOCTH B 00BEMEI ttps://skysmart. 05570, 00 98 5
5 IHan p 9 1 https://uchi.ru 5.2,5.3,511,5.12,
KPYTIIBIX T https://resh.edu.ru 215
https://www.yaklass.ru/ ; 123 35; ‘11.71’651.3‘652.5‘5 1
6 JIBIDKEHHS 5 1 https://skysmart.ru S e e

https://uchi.ru

5.2,5.3,5.11,5.12,
5.15,5.16



https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/

https://resh.edu.ru

[ToBTOpEeHue, 0600IICHNE 1
CHUCTEeMaTU3alus 3HAHUI

17

https://www.yaklass.ru/

https://skysmart.ru

https://uchi.ru
https://resh.edu.ru

1,2,3,41,53,55
5.6,5.16,6.1, 6.2, 5.1,
5.2,5.3,5.11,5.12,
5.15

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/

MPOBEPAEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Koxa . .
IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI 0CBOCHHUSI OCHOBHOM 00pa3oBaTe/IbHOM
NpoBepsieMoro
NPOrpaMMbl cpeiHero oo1ero 06pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHITUSIMU: TOUKA, IPSIMast, INIOCKOCTh
79 [IpuMeHSTP aKCHOMBI ~CTEPEOMETPHHM H  CIEACTBUS W3 HHUX TPH  pEIICHHH
' TreOMETPUIECKUX 33124
73 OmnepupoBaTh TOHATHAMH: TAPALIENFHOCT W TEPICHIUKYISIPHOCT  TPSMBIX U
' TUTOCKOCTEH
7.4 Knaccuguimpoats B3auMHOE pacioioKEeHUE MPSAMBIX U MJI0CKOCTEHN B IPOCTPAHCTBE
OnepupoBaTh MOHATHUSIMU: JABYI'PAHHBIM Yroji, I'paHU JBYTpaHHOro yria, pedpo
7.5 JBYTPAHHOI'O yrja, JIMHEWHBIA yroJl JIBYIPaHHOIO yria, TpagyCHas Mepa ABYTPaHHOIO
yria
76 OmnepupoBaTh MOHATUSMHI: MHOTOTPAHHUK, BHITTYKJIBIA M HEBBIITYKIIBI MHOTOTPAaHHHUK,
' AIIEMEHTHI MHOTOTPaHHHUKA, IPaBWIILHBIA MHOTOTPAHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BU/Ibl MHOTOI'PaHHUKOB (IIMpaMKJia, IpU3Ma, IpIMOYTOJIbHbIH
' napasuiesIenuIe 1, Kyo)
KnaccudunmpoBarh MHOTOTpaHHHMKH, BBIOWpass OCHOBAaHMSA Ui KJIacCH(HKAIIUU
7.8 (BBIMTYKJIbIE M HEBBIIMYKJIbIE MHOTOTPAaHHUKH, IPaBHIIbHbIE MHOTOT'PaHHUKH, TIPSIMBbIE U
HaKJIOHHBIE IIPU3MBI, TapaJIIeICIUIIEb])
79 OnepupoBaTh HOHATHAMHU: CEKYIIasl NIOCKOCTh, CE4EHUE MHOIOI'PAaHHUKOB
710 OOBACHATh NPUHLMIBI MOCTPOEHHS] CEUYEHHH MHOIOIPDaHHHMKOB, HCIOJb3Ys METOA
' CIEI0B
711 Ctpouth CeueHHMs MHOTIOIPAHHMKOB METOJIOM CJIEIOB, BBIIONHATh (BBIHOCHBIE)
' IUTOCKUE YEPTEXU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3agaun Ha HAXOXAEHUE TI'€OMETPUYECKUMX BEJIWYMH IO oOpasnaMm Wiu
QITOPUTMaM, HPUMEHSS U3BECTHbIE AHAINTHMYECKHME METOAbl IPU  peIIeHUH
7.12 CTaHJAPTHBIX MATEeMAaTUYECKUX 3a/ad Ha BBIUMCIIEHUE PACCTOSTHUM MEXIy IBYMs
TOUKaMH, OT TOYKU JI0 MPSIMOM, OT TOYKHUJO IJIOCKOCTH, MEXAY CKpPEIMBAIOIIUMUCS
IPSIMBIMU
Pemate 3agaun Ha HaxoXJAEHUWE T'E€OMETPUUYECKUX BEIMYMH IO oOpasuam HIu
QITOpUTMaM, TPUMEHSST U3BECTHbIC AHAJTUTUYECKME METOJbl TpU  PELIeHUU
7.13 CTaHJAPTHBIX  MaTeMaTH4YeCKMX  3ajad  Ha  BBIUMCIEHUE  YIJOB  MEXIY
CKPELIMBAIOIIUMUCS MPSAMBIMHU, MEXIY MPSIMON U IIOCKOCTBIO, MEXAY MIOCKOCTIMH,
JIBYIPaHHBIX YIJIOB
Bbraucnare 00bEMBI U IIIONIAIU TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MHpaMHJIa)
7.14 C TnpuMeHeHHeM (OpMyN, BBIYUCIATH  COOTHOUIEHHS  MEXKIy  IUIOLIaJsiMU

HOBerHOCTCﬁ, 00BEMaMu HO,[I06HBIX MHOT'OT'paHHHUKOB




OnepupoBaTh MOHATHSIMH: CHUMMETPHSI B IIPOCTPAHCTBE, LIEHTP, OCb U IUIOCKOCTb

715 CUMMETpPHH, LICHTP, OCh U IJIOCKOCTh CHMMETPHUHU (PUTYPHI
W3BnekaTs, peoOpa3oBHIBATH u UHTEPIIPETUPOBATH uHPOpPMALIUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpEACTaBICHHYIO Ha YepTeXax Hu
PHUCYHKax
[IpumensTe reomeTpuueckue (aKTbl Il pEmIeHUS CTEPEOMETPUYECKUX —3a/ad,
7.17 MIPEANOJIArarolUX HECKOJIBKO IIArOB PEUICHUs, €CIU YCIIOBHS IPUMEHEHHMS 3a/laHbl B
SBHOU (opme
718 [TpumMeHsTH MpOCTEHIIINE TPOTPAMMHBIE CPEJICTBA U HIEKTPOHHO -KOMMYHHUKALIMOHHBIE
' CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUUCCKUX 3a71ad
719 [IpuBoAMTH TIPUMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPHPOJE W IKU3HH,
' pacrio3HaBaTh NMPOSBICHUE 3aKOHOB T€OMETPHHU B HICKYCCTBE
[TpuMeHsTH MOTyYeHHbIE 3HAHUS Ha MPAKTHKE: aHAJTM3UPOBATh pealibHBIE CUTYAIlMH U
MPUMEHSATh W3YyYCHHBIE TOHSTUS B TIpOIlecCe TMOWCKAa pEIICHUS MaTeMaTHYeCKH
720 chopMyIUPOBAaHHON MPOOJIEMBbI, MOJIETUPOBATh peajbHbIE CHUTYyal[dd Ha S3BIKE
' TE€OMETPHUH, WCCIIEA0BATh IMOCTPOCHHBIE MOJIETH C HMCIIOJBb30BaHHEM T'€OMETPHYECKUX
MOHATHUH W TEOpEM, ammapara aureOpbl, penraTth MPaKTHYECKHe 3aJadi, CBS3aHHBIC C
HAXOXJICHHEM T'€OMETPHUYECKHIX BETTHUHH
11 KJIACC
Kon . .
IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTebHOI
TIPOBEPFEMOTO NPOrpamMMbl cpeHero ooumero oOpa3oBaHus
pe3yabTara
6 I'eomerpus
OnepupoBatb MOHSATUSIMU: HWINHpUYEcKas MIOBEPXHOCTb, obpazyroniue
6.1 UWINHAPUYECKONH MOBEPXHOCTH, LMIMHJP, KOHUYECKasl MOBEPXHOCTh, 00pa3yroline
KOHUYECKOH MOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaneHus (IUIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATD CIIOCOOBI MOTYYSHHUSI TEI BpaIlleHUs
6.4 KiaccuduimupoBaTh B3aMMHOE pacmoiokeHHe cepbl U INTOCKOCTH
6.5 OnepupoBaTh MOHATUSAMU: IAPOBON CETMEHT, OCHOBAaHHUE CETMEHTa, BBICOTA CErMEHTA,
' IapOBOH CIIOM, OCHOBAHHUE IIAPOBOT'0 CJIOS, BBICOTA IAPOBOTO CIIOS, IAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIOIIAIU TTOBEPXHOCTEH TEN BpallleHHsI, TEOMETPHUECKUX TEI C
' pUMeHeHHeM (hopMyI
6.7 OnepupoBaTh NOHATUSAMHI: MHOTOTPAHHHUK, BIIUCAHHBINA B cpepy U OMMCAHHBIN OKOJIO
' cdepsl, chepa, BIUCaHHAS. B MHOTOI'PAaHHUK WUJIH TEJIO BpaIleHUs
6.8 BbI4ncnaTh COOTHOMIEHUS MEX/Ty TUIOIIAIIMH MTOBEPXHOCTEN 1 00bEMaMU OJOOHBIX
' Tem
6.9 N306paxaTs n3ydaemble GUIYpbl OT PYKH U C MPUMEHEHHEM MPOCTBIX YEPTEKHBIX
' HUHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (puryp:




BHUJ] CBEPXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJI BPAIICHUS

W3Biekars, UHTEPIIPETHPOBATH u peoOpa3oBHIBATh nHpOpMaIIHIO 0
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (QUTypax, MPEACTABICHHYI0O Ha 4YepTexax u
pUCYHKAX
[IpumensaTs reomeTpudeckue (aKThl IS PENICHUS CTEPEOMETPHUYSCKUX — 3aj1ad,
6.12 MIPEITOJIATAIONINX HECKOJIBKO IIAroB PEIICHUs, €CJIH YCJIOBHS TIPUMEHEHUS 3a1aHbI B
SBHOU (opme
6.13 OrniepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEITIONTHATE IEHCTBUS CIIOKCHHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB W YMHOXKCHUS
' BEKTOpa HA YHUCII0, 00BSACHATh, KAKUMH CBOMCTBAMH OHU 00JIAA0T
6.15 [TpumeHATHh MpaBUIIO MapAJIIEIEIUIIENA PH CI0KEHUN BEKTOPOB
OnepupoBaTh NOHIATHUSIMH: JIEKAPTOBBI KOOPIUHATHI B TIPOCTPAHCTBE, BEKTOP, MOIYIIb
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTrOJd MEXKIY BEKTOPAMH,
CKaJSIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMITIAHAPHBIC BEKTOPHI
Haxomuth CyMMy BEKTOPOB W TIPOU3BEJICHHE BEKTOpPa HA YHCIIO, YroJl MEXKIY
6.17 BEKTOPAMH,  CKISIPHOE  NPOU3BEIEHWE,  PACKIAJIBIBaTh  BEKTOp IO  JABYM
HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3amaBaTh MUIOCKOCTh YpaBHEHHEM B JICKAPTOBOI CHCTEME KOOpAWHAT
6.19 Pemmare mpocteiimme reoMeTpudeckWe — 3ajadyd  HAa  NPUMEHEHHWE  BEKTOPHO-
' KOOPMHATHOTO METO/IA
Pemate 3amaun Ha 1OKAa3aTebCTBO MAaTEMaTHYECKHX OTHOIICHUM M HaXOXKJICHUE
6.20 TEOMETPUUYECKUX BEIWYMH IO OO0pa3laM WIH alropuTMaM, MPUMEHSsSI W3BECTHBIC
METO/IbI TIPH PEIICHUN CTaHIAPTHBIX MaTEMAaTHYECKUX 3a1a9
6.21 [IpuMeHsTh MpOCTEHIITINE MPOTPAMMHBIE CPEICTBA U SJEKTPOHHO-KOMMYHHKAITHOHHBIE
' CUCTEMBI TIPH PEIICHUHU CTEPEOMETPHUICCKUX 3a71a4
6.22 [IpuBoIUTE TPHMEpPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U JKU3HH,
' pacro3HaBaTh POSBIICHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE
[IpuMeHsTh MOSydYeHHBIC 3HAHUSI HA MPAKTHKE: aHATM3UPOBATh PEAIbHBIC CUTYallUH U
MPUMEHATh M3yYEHHBIC TOHATHS B MPOIECCE TOWCKA PEIICHUS MaTeMaTHYeCKH
6.23 chopMyIUpPOBAaHHON NPOOJIEMBI, MOJCIUPOBATh peajdbHbIC CHTyalldd Ha S3BIKE

ICOMCTpPUHU, HUCCICAOBATh IIOCTPOCHHBLIC MOJCIMU C HUCIIOJIB30BAHUECM I'COMCTPHUUCCKUX
MOHATUU U TCOPEM, allriapara anre6pbl, peuiaTtb MPAaKTHUYCCKUEC 3ada4li, CBA3AHHBLIC C
HaX0XKJACHHUEM I'COMCTPUYICCKUX BCIUYINH

ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COIePsKAHUS

Kon
7 I'eomerpus
71 OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MpocTpaHcTBo. IloHsATHe 00
' aKCMOMAaTHYECKOM MOCTPOSCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX
7.2 | B3auMHOe pacroyio)keHHe NpPSIMbIX B TPOCTPAHCTBE: IE€PECEKAIOIIUEcs, MapayiebHble U




cKpemuBamomuecss npsmele. [lapamienbHOCT, NPSAMBIX M IJIOCKOCTEM B IIPOCTPAHCTBE:
NapajuleIbHbIE IPSIMBIE B IIPOCTPAHCTBE, NTAPAJUIEIBHOCTD TPEX IPAMBIX, I1APAUICIBHOCTD PSIMON
U IUIOCKOCTU. YTIJIBIC COHAIIPABIECHHBIMU CTOPOHAMM, YroJl MEXAY INPSMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaAJIEIbHbIE IUNIOCKOCTH, CBOMCTBA MapalICIbHBIX IIOCKOCTEN.
[Ipocreiimme TpOCTpaHCTBEHHBIE (DUTYPHI HAa IUIOCKOCTH: TeTpa’ap, KyO, mapaiiencrnure],
IMOCTPOEHUE CEUEHUH

7.3

[lepneHMKYIAPHOCTE NPSIMOM M IIOCKOCTH: IEPHEHIAUKYJSAPHBIE IIpsSMbIE B IPOCTPAHCTBE,
IpsIMBIE ITApaJUICIbHBIE W INEPIEHAUKYISAPHBIE K IIOCKOCTH, NPU3HAK IEPIEHIUKYIIPHOCTH
IIPSIMOM U IUIOCKOCTH, TEOPEMA O MPAMOM NEPIEHAUKYIISAPHOMN INIOCKOCTH. YTIIBI B IPOCTPAHCTBE:
YroJl MEXAYy IPsMOM M IUIOCKOCTBIO, IBYTPAaHHBIA yroJj, JIMHEWHBIM YroJl JBYTPaHHOIO YIJia.
[IepnenuKyisip U HAKJIOHHBIE: PACCTOSHUE OT TOYKH A0 INIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
IJIOCKOCTH, MpOeKUMsl (Urypsl Ha MIOCKOCTh. [lepneHIuKynsapHOCTh IJIOCKOCTEH: MpU3HAK
MEPIEHAUKYIIIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyispax

7.4

[ToHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JE€MEHTHl MHOTOTPAaHHHMKA, BBINYKJIBIE U HEBBITYKJIbIE
MHOTOTpaHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrojpHas mpusma, TpaHU U OCHOBAHMS
NpU3MBl, TMpsMas W HaKJIOHHAs TpU3Mbl, OOKOBas W IIOJIHAsg IOBEPXHOCTb IPU3MBI.
[Tapannenenunen, MpsAMOYroJibHBIA Napajulesenunen U ero cpoiictBa. [lupammpa: N-yronpHas
nupaMuza, TpaHH W OCHOBaHWE NUPAMHJIbl, OOKOBask W TOJHAS MOBEPXHOCTh NHPaAMUIbI,
NnpaBWiIbHAasE U Yyceu€HHas NHUpaMuja. OJEeMEeHTbl Npu3Mbl M nupamuiabl. [IpaBuiibHbIe
MHOTOTPAaHHUKHU: TOHSATHE MPaBWJIBHOTO MHOTOTPaHHUKA, IMpaBWIbHAS NpU3Ma U IpaBUIbHAL
nupamuia, npaBuibHask TPEyroiabHas MUpaMuia U IpaBUIbHBIN TeTpasap, kyo. [Ipencrasnenue o
MPAaBUJIBHBIX MHOTIOTPaHHUKAx: OKTa’Ap, JOAEKa’ap W ukocadapyrue CedeHHs NpPU3MBI U
MApaMU bl

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, MIPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETpPUHU B TUPAMUIaX, apajuieienurnenax, IpaBUIbHbBIX MHOTOTPaHHUKAX

7.6

Brluncienue 5S7eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriael. Ilmomans OokoBOM
MOBEPXHOCTHU U MOJHON MOBEPXHOCTH MPSIMON MPHU3MBI, IIOLalb OCHOBAHHI, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U MOBEPXHOCTHU MPaBUILHOM
MUpaMHJIbl, TEOpEeMa O Ilouaau yceu€HHou nupamuel. [lonstue 06 o0béme. O0BEM mUpaMupl,
MIPU3MBI

1.7

[Tono6HbIe Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXIY IUIOIIAIIMHU MOBEPXHOCTEH, 00bEMaMu
0JI00HBIX TE

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IEPsKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IH,[[pI/ILIeCKaH IMOBCPXHOCTD, o6pa3y10u1He I_II/IJII/IH,Z[pH‘leCKOﬁ IOBCPXHOCTH, OCh
HHHHHﬂquCCKOﬁ IIOBCPXHOCTH. I_II/IJ'II/IHI[pZ OCHOBaHHS B OOKOBast MMOBEPXHOCTD, 06pa3y}01ua;1 )51
OChb, IJIoIIaab OOKOBOM U MOJIHOM IMOBEPXHOCTHU

6.2

Konnueckass mMoBepXHOCTb, 0Opasyrolie KOHUYECKOH IOBEPXHOCTH, OCh U BepIIHHA
KOHHYecKoi moBepxHocTH. KoHyc: ocHOBaHMe M BeplIuMHa, oOpasyromias U OCbh, IJIOLIA]lb
OOKOBOW M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opasyroliue M BHICOTA, OCHOBAHHS U
O0KOBasi MOBEPXHOCTh




Chepa wm 1map: UeHTp, paguyc, AUWAMETp, IUIOIAAb MOBEpXHOCTH cdepbl. B3ammuoe

6.3 pacrionoxxenue chepsl U IIIOCKOCTH, KacaTellbHas MII0CKOCTh K cdepe, miomans chepsl
6.4 N3o06pakenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka nMIMHpa U KOHYyca
6.5 KomOunanuu Ten BpaimieHus: ¥ MHOTOI'PaHHUKOB. MHOTOIpaHHHK, OMHCAHHBIA OKOJIO C(epsl,
cdepa, BMcaHHAst B MHOTOT'PAaHHUK, WX TEJIO BPALICHHS
[onsitue 06 06BEMe. OcHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 00 00bEME TPSIMOYTOJILHOTO
6.6 napajuiesenunesna u ciaeactsus u3 He€. O0bEM muiuHApa, KoHyca. O0bEM IMapa U IUIOMIAb
cepsr
6.7 [Tono6usIe Tena B mpocTpancTBe. COOTHOMICHUST MEXKAY TUIOMIAASIMU IOBEPXHOCTEH, 00BbEMaMu
' HO0J00HBIX TEJ
6.8 Ceuenus mumuHApa (TapaJuIeTbHO U MEPIICHNKYIISIPHO OCH), CEYEeHUs KOHYyca (TapajuieIbHOe
' OCHOBAHHMIO U TIPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS Iapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. CIOXKEHHWE W BBHIYUTAHHWE BEKTOPOB. Y MHOKCHHE
6.9 BEKTOpa Ha 4ucio. Pa3nokeHue BekTopa MO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napaenenunena. Perenne 3amay, CBA3aHHBIX C MPUMEHEHHEM TIPABUIT JCHCTBUI ¢ BEKTOpAMH
[IpsmoyronpHas cucrema koopauHar B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocreiimme
6.10 3aJayd B KOOpAMHATaX. YTOl MeXAy BekTopamu. CKalsipHOE TPOHM3BEICHHE BEKTOPOB.

Brruucnenue yrioB mMexay NpsMBIMU U IDIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIA METOJ NpHU
pEeLIeHNN TEOMETPUYECKUX 3a7a4

INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbLHOM ITPOT'PAMMBI CPEJTHET'O OBIIIETO
OBPA30OBAHUA

Kon

NpoBepsieMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUA K MPEIMETHBIM Pe3y/JibTATAM 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CPeJHEro o01ero 0oOpa3oBaHus

Bnanenne Meromamu J10Ka3aTeNbCTB, aIrOPUTMAMM pELICHMs 3a/1ad; YyMEHHUeE
¢dbopMynupoBaTh M ONEPUPOBATH MOHATUSAMM: OIpElesIeHHe, aKCHOMa, TEOpeMa,
CIIEZICTBHE, CBOWCTBO, IPHU3HAK, [I0KA3aTEIbCTBO, PABHOCHUIIbHBIE (DOPMYIHUPOBKH;
IPUMEHATh MX; YMeHHe (QOpMyIUpoBaTh OOpaTHOE M  HPOTUBOIMOJIOXKHOE
YTBEP)KJCHHUE, IPUBOAUTH NpPUMEpPbl M KOHTPIPUMEPBI, HCHOJIb30BATH METO[
MaTeMaTU4YEeCKON MHAYKIMH; IPOBOJUTH JOKA3aTeNIbHbIE PACCYKJICHUS MIPU PELICHUU
3aJa4, OLIEHUBATh JIOTUYECKYIO MPABUIIBHOCTb PACCYXICHUH; YyMEHHE OINEpHUpOBaTh
MOHATUAMM: MHOKECTBO, IIOJMHOKECTBO, OIEpallMM HaJ MHOXECTBAMH; yMEHHUE
HCIOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIM ammapar Juisi ONMCAHMsI PpEeaJIbHBIX
MPOLIECCOB M SIBJIEHUIH U TP PEUIeHUWH 3a/ad, B TOM YHCIE M3 JAPYTrUX y4eOHBIX
NIPEIMETOB; YMEHUE ONEpUPOBaTH MOHATUAMU: rpad, CBA3HBIN rpad, IepeBo, LUK,
rpa¢ Ha IIOCKOCTH; YMEHHUE 331aBaTh U OMUCHIBATh I'padbl Pa3IMYHBIMU CIIOCO0AMH;

HCIIOJIb30BAaTh rpaq)m IIpu pCIICHUHU 3a1a4

YMmenue ONICpUPOBATL TMOHATHAMU: HATYPAJIBHOC YHCJIO, HCJIO0C YHCIIO, CTCICHL C




LEIBbIM II0KA3aTeeM, KOPEHb HATypallbHOW CTEIEHH, CTEIEHb C pPaldOHAIbHBIM
MoKa3aTeNieM, CTENeHb C JICHCTBUTENBHBIM IOKa3aTeNeM, JIorapu(mM ducia, CHHYC,
KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO YHMCJIA, OCTATOK II0 MOJIYJII0, PALMOHAIBHOE
YUCIJIO, UPPALMOHAIIBHOE YHUCJIO, MHOXECTBA HATYPAIBHBIX, LIEJIBIX, PALMOHAIBHBIX,
JNEUCTBUTEIIBHBIX YKCEIl; YMEHHE UCIOJIb30BATh MPU3HAKU JIEIUMOCTH, HAUMEHBIINN
o0mmii nenuTens 1 HauMeHblee o0Iee KpaTHOe, allrOpuT™M EBKIMIa MpH pemeHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMHU INO3ULHMOHHBIMM CHCTEMAMH CUHCIICHUS;, YMEHHUE
BBIIIOJIHATh BBIYMCIIEHUE 3HAYEHHUI U NpeoOpa3oBaHMs BBIPaXEHUN CO CTENEHSIMU U
aorapupmamMu, TpeoOpazoBaHUs JPOOHO-PAIMOHAIBHBIX  BBIPAKEHUH; yMEHHUE
OTepUpOBaTh TMOHATHUSAMU: TOCIEA0BATEIbHOCTh, apU(pMeTHUecKas Mporpeccus,
reoMeTpuuecKas nporpeccusi, 06CKOHEYHO yObIBaroIasi FeOMETpHUUEcKas MPOTPECCHs;
YMEHHUE 3a/1aBaTh IOCJIEJOBAaTEIbHOCTH, B TOM YHCIIE C ITOMOIIBI PEKYPPEHTHBIX
(dbopMy; yMeHHE ONepUpoBaTh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMNpPSLKEHHBIE
KOMIIJIEKCHBIE 4YMCIa, MOJAYJAb M apryMEHT KOMIUIEKCHOIO 4Hcia, (opMa 3amucu
KOMIIJIEKCHBIX 4ucen (TreoMeTpudeckasi, TPUTOHOMETpUYecKass M airedpanyeckas);
YMETb MPOU3BOAUTH apu(METHUYECKHe JEHCTBUS C KOMIUJIEKCHBIMU YHCIIaMU;
MIPUBOJUTH PUMEPHI HCTIOIb30BAHNS KOMIUIEKCHBIX YACEIT; OIIEPUPOBATH MOHATUSIMH:

MatpuIa 2xX2 u 3X3, onpeneTuTeh MATPHUITLI, TEOMETPUICCKHI CMBICIT OITPEISITATEIIS

Ymenne OIIEPUPOBATH TOHSATHSIMH: panuoHaIbHEIE, WpparroHaIbHbIE,
MoKa3aTelbHbIe, CTCIICHHBIE, JIOTapu(PMUIECKUe, TPUTOHOMETPUICCKHE YpPaBHEHUS U
HEpaBEHCTBA, WX CHUCTEMbI, YMEHHE OIEPUPOBaTh IOHATHAMHU: TOXIECTBO,
TOXIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE, HEPABCHCTBO, CHCTEMa YpaBHEHHH W
HEPaBEHCTB, PaBHOCWJIBHOCTh YPAaBHECHWH, HEPABEHCTB M CHUCTEM; YMEHHUE peEIIaTh
ypaBHECHHS, HEPABCHCTBA M CHCTEMBbl C TIOMOIIbIO PA3IMYHBIX TPUEMOB; pEIIaTh
yYpaBHECHHs, HEPAaBEHCTBA M CHCTEMbl C TMapaMeTPOM; IPHMEHSATh YpPaBHEHUS,
HEpaBEHCTBA, WX CHCTEMBI Ui PEUICHHUS MaTeMaTHYeCKHX 3a7ad M 3aJad |3

Pa3JIMIHBIX obnacrei HAyKHU U peanLHoﬁ KHN3HU

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIMS, YETHOCTh (YHKIHMH, MEPUOIUYHOCTD
(GyHKIMHM, OrpaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH (YHKIHH, OSKCTPEMYM
¢byHkuy, HaubOonblllee W HaUMEHbIIee 3Ha4eHHs QYHKIMM Ha MPOMEKYTKE,
HempepeiBHas (YHKIMS, AacUMNTOTHl Trpaduka QyHKIMM, TepBas W  BTOpas
Npou3BOHAs (DYHKIMH, T'E€OMETPHUUECKUI U (U3NYECKUH CMBICT IPOU3BOJHOM,
nepBooOpa3Hasi, onpeAenEHHbId MHTETpajl; YMEHHE HaXOIUTh aCUMITOTHI Trpaduka
(GYHKIMHM; YMEHHE BBIUUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIMK (PYHKIMI, HAXOIAWTh ypaBHEHHE KacaTeNbHOW K Tpaduky (yHKUIUU;
YMEHHE HAaXOJUTh IPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIHM, yMEHHE HCIOJIb30BaTh
MIPOU3BOJIHYIO JJISl UCCIIEeNOBaHUs (PYHKIUN, HAXOIUTh HAUOOJbIINE U HAUMEHBIIUE

3HA4YCHUA (I)YHKLII/II‘/’I; CTPOUTH Fpa(I)I/IKI/I MHOT'OYJICHOB C HCIIOJIb30BAHWEM allllapara




MaTeMaTUYECKOT0 aHAJIN3a; IPUMEHTh IPOM3BOIHYIO I HAXOXKICHUS HAUITY4IIero
pelieHusl B MPHUKIAAHBIX, B TOM YHCIIE COIHAIBbHO-?PKOHOMHYECKHX U (PH3MUYECKHX
3aadax; HaXOIUTh IUIOMAAN M 00BbEMBI (UTYp C MOMOUIBIO MHTErpaia; MPUBOIUTH
IpUMEpbl MaTEeMaTHYeCKOr0 MOJCIUPOBAHUS C TOMOLIbI0 JU(PepeHINATBHBIX

YpaBHEHUI

YMeHue omepupoBaTh TOHATHSIMH: Tpaduk GyHKUMH, oOpartHas (yHKIuS,
KoMNO3uIUsl (QYHKIUH, JIMHeHass QyHKUIWs, KBaapaTHIHash (YHKIHS, paroOHAIbHAS
¢byHkuus, creneHHas —(QYHKOUS, TPUTOHOMETpPHUYECKHEe (YHKIHMH, OOpaTHBIE
TPUTOHOMETpHUYECKHE (YHKIUHM, TOKa3aTeiabHas H Jorapudmudeckas QGyHKIUH;
YMEHHE CTPOUTh TIpapuKd HW3YYEHHBIX (YHKIMH, BBINOJHATH MpeoOpa3oBaHus
rpadgukoB (QyHKIUH, HCNONb30BaTh TIpaduKU Ui H3YYEHHsS MPOLECCOB U
3aBUCHUMOCTEH, MpU pElIeHUU 3a7ad U3 JIPYrHX Yy4eOHbIX NPEAMETOB M 3ajad u3
peaJibHOM  KM3HH; BbIpaXaTb (QOpMyJIaMH 3aBUCUMOCTH MEXKIY BEIMYHMHAMU;
WCI0JIb30BaTh CBOMCTBA U rpaduKu (DYHKIMM AJs pellieHrs YpaBHEHUN, HEPAaBEHCTB U
3aJad ¢ IapaMerpaMu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA

pEelIeHNI ypaBHEHUI, HEPABEHCTB M KX CUCTEM

YMeHue periaTh TEKCTOBBIC 3a/1a4d PAa3HBIX THUIOB (B TOM YHCIIC HA MPOIEHTHI, JOJU
W 4YacTH, Ha JBUXKEHHE, paboOTy, CTOMMOCTb TOBApOB M YCIIYI, HAJOTH, 3aJayd W3
o0JacTu yrpaBieHUs JTUYHBIMH U CEMEMHBIMU (PMHAHCAMU); COCTAaBJIATH BBIPAXKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHUIO 3aJayd, HCCIEI0BaTh
MOJIyYUeHHOE pEUIeHHEe M OLIEHWBATh IMPaBAONOJ0OHOCTh PpE3Yy/IbTAaTOB; YMEHHE
MOJENUPOBATh pealIbHbIE CUTYallUd Ha SI3bIKE MAaTEMaTHKHU; COCTABIIATH BBIPAXKEHUS,
ypaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBl [0 YCIOBHUIO 3aJlaud, HCCIEA0BATh
MIOCTPOCHHBIE MOJIEIIM C HUCIOJb30BAHUEM allnapara anreOpbl, MUHTEPIPETHPOBATH

MIOJIy4YEHHBIN pe3ysbTar

VYmenue ONICpHUPOBATH IIOHATHUAMU: CPECIHEEC apmbMeTqum(oe, MCAHaHa, HauOoJIbIIIEE
W HAMMCHBIICC 3HAYCHUA, pasMax, OUCIICPCUA, CTAHAAPTHOC OTKIIOHCHHUC YHCJIOBOI'O
Ha6opa; YMCHUC H3BJICKATb, MHTCPHPECTUPOBATH I/IH(bOpMaI_[I/IIO, MMpEACTaBJICHHYIO B
Ta6m/1uax, Ha aJuarpammax, I‘pa(bI/IKaX, OTPAKAIOLIYIO CBOICTBa PCaJIbHBIX IIPOLECCOB
n HBHGHHﬁ; npeaACTaBJIATb PIH(l)OpMaI_II/IIO C IIOMOIIBIO Ta6J'II/II_[ u JuarpamMm,
HucciaeaoBaTb CTaATUCTUYCCKUC HNAHHLIC, B TOM YHUCIIC C IMPHUMCHCHUCM rpa(bnqecm/lx
MCTOAOB M  3JICKTPOHHBLIX CPCACTB;, T pa(pnqecm/l ucciacaoBatb COBMCCTHBIC

Ha6J'IIOILeHI/I$[ C IIOMOIIBIO JUAr'paMM paCCCHUBAHUS U JIMHENHOM perpeccun

YMeHHe oOmnepupoBaTh MOHATUSAMHU: CIy4allHBIM ONBIT M Cly4ailHOE COOBITHE,
BEPOATHOCTh  CIy4alHOTO  COOBITHS; YMEHHME BBIYMCIATH  BEPOSTHOCTh  C
UCIOJb30BAHUEM TpapUUECKMX METOJO0B; IPUMEHATh (OPMYIBI CIOXKEHHUS |
YMHOXXEHUSI BEPOSTHOCTEH, (hopMyiny NHOJHOW BeposATHOCTH, (Gopmyny bepHymm,

KOMOMHATOpHbIE (DaKThl U (OPMYJIbI; OLICHUBATh BEPOSTHOCTH PeaJbHBIX COOBITHI;




YMEHUE  OIIEpUPOBATH  IOHATUAMU:  CIy4dallHas  BEIMYMHA, PpaCHpEcIICHUE
BEPOSATHOCTEN, MATEMAaTUYECKOE OXHUAAHUE, TUCIEPCUS U CTAaHIAPTHOE OTKJIOHEHHE
CIlyyaifHOH BENUYMHBI, (PYHKIMM pacnpeneieHus U IUIOTHOCTH PaBHOMEPHOTO,
II0KA3aTEJIbHOIO ¥ HOPMAJIbHOIO PACIpPENCIICHUN; YMEHUE HUCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX PACIpPEACIICHUN I peuleHus 3a/1ad; 3HAaKOMCTBO C IOHATHUSAMM: 3aKOH
OOJIBIINX YUCEI, METO/Ibl BEIOOPOUHBIX MCCIIEOBAHUN; YMEHNUE IPUBOJUTH IIPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIINX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX SBICHUSX;
YMEHUE OIepUPOBaTh IOHATUAMM: COYETAHHME, IIEPECTAHOBKA, YHUCJIO COYETAHUU,
YHCII0 NEPEeCTaHOBOK; OMHOM HpIOTOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIE (haKTHI
U pacCyKJeHHUs JJIsl pelleHusl 3ajay; OLIEHUBATh BEPOATHOCTH PEAJBLHBIX COOBITHIA;

COCTaBJIATh BEPOATHOCTHYIO MOJIEIIb U HHTEPIIPETUPOBATH ITOTYYEHHBIN pe3ysbTaT

YMeHue onepupoBaTh MNOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYMHA YIJla, INIOCKUI yYroJj, IBYI'PaHHBINA YroJl, TPEXTPaHHBIN YIoJl,
CKpELIUBAIOIINECS MpPSAMBIE, MAapAUIEIbHOCTh M MNEPHEHAUKYIAPHOCTh NPSIMBIX H
IJIOCKOCTEN, YrOJ MEXJIy MPSMBIMH, YroJl MEXAY HPSIMOM M IUIOCKOCTBIO, YIOJI
MEXKy IUIOCKOCTAMH, PACCTOSSHHE OT TOYKM 1O IUIOCKOCTH, PACCTOSIHHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTAMH; YMEHHUE HCIIOJIb30BaTh MPHU PEIICHUN
3a/a4 M3ydeHHbIe (DAKThl M TEOPEMbI IUIAHUMETPUHU; YMEHHUE OIICHUBATh pa3Mepbl
OOBEKTOB OKPY)KAIOLIET0 MHUpA; CTPOUTh MAaTEMaTHUECKHUE MOJEIN C IOMOUIbIO
T€OMETPUYECKUX MOHATUN M BEJIUYMH, PEIIaTh CBSI3aHHBIE C HUMM IIPAKTUYECKHE

3aaud

10

YMeHue omnepupoBaTh THOHATHSAMHU:  IUIomans  Gurypel, o0BEM  urypsi,
MHOTOTPaHHUK, MPAaBHJIBHBIH MHOTOIPaHHUK, CEUEHHE MHOTOIpaHHHKA, KYO,
napajuiesienure]l, Mpu3Ma, mupaMmuaa, GUrypa u MmoBEPXHOCTh BpAICHHS, THIHHID,
KOHYC, map, cdepa, miomans chepsl, mionans MOBEPXHOCTH MHUPAMUIBI, IPU3MBI,
KOHYCa, IHIUHAPA, 00bEM Kyba, MPsIMOYroJbHOTO Mapajuiesieueia, MTHPaMHIbL,
NpHU3MbI, LWIMHApA, KOHyca, MIapa, pa3BEPTKA IMMOBEPXHOCTH, CCUCHHS KOHyca M
HWIMHIPA, TapajuleibHbIe OCH MM OCHOBAaHHWIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaroiasicsi cepbl, IMIMHAPA, KOHYCa; YMCHHUE CTPOUTHh CCUCHHE MHOTOTPAHHHUKA,
M300pakaTh MHOTOTPAHHUKH, (DUTYPhl M TIOBEPXHOCTH BpAILCHHS, KX CEYCHUS, B TOM
9uciae C TOMOIIbIO AJNEKTPOHHBIX CPEICTB, YMEHUE MPHUMEHSATh CBOWCTBA
T€OMETPUUECKUX (PUTYP, CAMOCTOSTENHHO (POPMYITHPOBATH OMPEACTCHHS U3y4yaeMbIX
¢buryp, BBIIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX TEOMETpUYECKUX Quryp,
000CHOBBIBATH WJIM OTPOBEPTaTh MX; YMEHUE MPOBOAUTH KIaccUPUKAIIIO GUTYD 110

PAa3JIMIHBIM IIPU3HAKAM, BLITIOJIHATD HGO6XOJII/IMLIG JOMNOJIHUTCIIBHBIC ITIOCTPOCHUA

11

YMmenue ONCpUpOBaTh NOHATUAMHU: IABHUXCHUC B IMPOCTPAHCTBE, HapamleanHﬁ
NEepCeHOC, CUMMCTPUSA Ha IJIOCKOCTU U B HPOCTPAHCTBC, IOBOPOT, Hp606p3.30BaHI/IC

no1o0us1, NoJo0HbIe (GUTypHl; YMEHHE paclio3HaBaTh PaBHbIE U MMOJ0OHBIE (QUIYpHI, B




TOM 4YHUCJIE B TPHUPOJIC, MCKYCCTBE, APXHUTEKTYPE; HCIIOJB30BATh T'€OMETPHUYECKUE
OTHOIICHHUS MIPH PEIICHUH 3a/1a4; HAXOIUTh TEOMETPUUECKUE BEJIMYUHEI (JUTMHA, YTOJI,
I0Ia/1b, 00EM) TIPU PEIICHUU 3371249 U3 JAPYTHX YIeOHBIX MIPEIMETOB U U3 PEATbHOM
KU3HU, YMEHUE BBIYUCIATH TEOMETPUYCCKUE BEIUYHMHBI (IUIMHA, YroJI, TUIOIIA[b,
00BEM, TUIOIIA/Ib IOBEPXHOCTH), UCIIOJB3YS M3YYCHHBIE (DOPMYIIBI M METOIBI, B TOM
quCclie: TUIONIaJb MOBEPXHOCTH MUPAMUIBI, MPHU3MBI, KOHYCA, IMJIMHIPA, TUIOIIATH
chepbl; 00BEM Kyba, NPSAMOYrOJBHOTO TapajUielieuIea, HTUPAMUIBL, TPHU3MEI,

[WIMH]PA, KOHYCA, apa; YMEHHE HAXOIUTh OTHOIICHHE 00bEMOB IO TI00HBIX (BHUTYD

12

YMeHue onepupoBaTh MOHATHSMHU: MPSAMOYrOJIbHAS CHCTEMa KOOPAHMHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPJMHATEI BEKTOPa, CyMMa BEKTOPOB, MPOM3BEJCHUE BEKTOpa
Ha YHUCIIO, Pa3JIOKEHHE BEKTOpa MO 0a3ucy, CKaIsIpHOE MPOM3BEAEHHE, BEKTOPHOE
MPOM3BEACHNUE, YTOJd MEXAY BEKTOpPaMH; YMEHHE WCIIOJIb30BaTh BEKTOPHBIH H
KOOPIMHATHBIA METOJT JIJISl PEIICHHS TEOMETPUYCCKHX 3a/1a4 U 3a71a4 APYTrUX YIeOHBIX

IPEeIMETOB

13

YMeHue BwIOMpaTh TOIXOIANIAA METOA JUIsl pelIeHUs 3aJadyd; TMOHHUMaHue
3HAYUMOCTU MAaTCMAaTUKH B HU3YUCHUH IMPUPOAHBIX H O6HICCTBCHHBIX mpoucccoB u
ﬂBHeHHﬁ; YMCHHE pPACIIO3HABATh IIPOSABIICHUC 3aKOHOB MaTEMaTUKKW B HCKYCCTBC,
YMEHHE TMPHUBOJUTH MPUMEPHl MAaTEMATHYECKUX OTKPBITUM POCCHICKOW U MHUPOBOM

MaTeMaTHYE€CKON HayK1




HHEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D 10 MATEMATHUKE

Kon IIpoBepsiemMblii 31eMEeHT COAEPKAHUSA
1 Yucia ¥ BEIYHUCIICHUS
11 HarypaneHble u nensle yncina. ITpu3sHaku 1eIMMOCTH LIEIbIX YU CET
12 Panmonansupie uncna. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOH, MPOLEHTHI, OECKOHEYHbIE
' MEPUOANYECKHE IPOOH
13 ApupmeTHuecKknii KOpeHb HATypalbHOU cTerneHH. J[eHCTBUS ¢ apupMETHYECKUMU KOPHSIMH
. HATypaJbHOMW CTEIEHU
14 Crenens ¢ nenbiM nokazatesneM. CTeneHs ¢ pallMoOHAIbHBIM MoKa3areneM. CBOICTBa cTeneHn
15 CuHyCc, KOCMHYC M TaHI'€HC YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHTEHC
' YHICJIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecsTuunble U HaTypaibHbIE JOrapupMbl
JeiictButenpHble  4ucnaa. ApudMeTHyeckue omepanud ¢ JACWCTBUTENBHBIMH — YHCIAMU.
17 [IpuOm>xk€éHHble BBIYMCICHUS, TpaBUIa OKPYIJEHMS, TPUKUAKA U OIEHKa pe3yibTaTa
BBIYUCIICHU I
18 IIpeoGpazoBanue BEIPAXKEHHI
19 KomruiekcHbie anciia
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 Ienpie u 1poOHO-paIOHATBLHBIE YPABHEHHUS
2.2 HppanmonanbHble ypaBHCHUS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
24 Iloxa3zaTenpHble U JIoTapU(PMUUIECKUE YPABHEHUS
2.5 Iesnbie u 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 HppaunoHaisHble HEPABEHCTBA
2.7 [Toxa3zaTenpHble U JIorapupMUUecKue HepaBeHCTBA
2.8 Tpuronomerpuyeckrue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpPaBHEHHH U HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpuua cucteMsbl TMHEHHBIX ypaBHeHUH. OnpeaenuTenb MaTpULIbl
3 OyHKIMU U TpaduKu
31 Oynkims, cnocodbl 3amaHus QyHkuMU. ['paduk ¢yHkumu. B3auMHO oOpaTHbIE (GYHKIUH.
' Yérnsle u HeuéTHbIe QyHKIMU. [lepuonunueckue GpyHkuun
Ob6nacte ompeneneHuss U MHOXKeCTBO 3HaueHui ¢yHkumu. Hymu ¢ynxmun. ITpomexyrku
3.2 3HAKOMOCTOSIHCTBA. [IpOMeXXyTKM MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl ¥ MHHUMYMBI

¢ynkuuu. Haubonblee n HauMeHblee 3Ha4eHre QYHKIUU Ha IPOMEXYTKE




Crenennas GyHKIUS C HATypaJbHBIM U 1IeNbIM Moka3areneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa

33 U TpaduK KOpHs N-0if cTeneHu

34 Tpuronomerpudeckne GyHKIHH, UX CBOWCTBA U rpaduKu

3.5 [oxa3zaTtenbHast u norapupmMudeckas GyHKIUN, UX CBOMCTBA U Tpaduku

36 Touku paspeiBa. AcumnToTel rpadukoB (yHkumid. CBOHCTBa (YHKIMI, HENPEPHIBHBIX Ha
' OTpe3Ke

3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aIaHUs OCIEI0BATEILHOCTEN

3.8 Apudpmernueckas 1 reoMeTpraeckas nporpeccun. @opmMysa CI0KHBIX IPOLEHTOB
4 Hauvasa MaTeMaTH4ecKoro aHaimsa

4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoHbIE ATeMEHTapHBIX (QYHKINN

4.9 [IpumeHeHne NPOU3BOAHON K HCCIENOBaHUIO (YHKIMM Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxosxnenne HanOOIbIIEro 1 HAMMEHBIIETO 3HAYCHHS (DYHKIIUU Ha OTPE3Ke

4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa 1 JIOTHKA

5.1 MHOk€ecTBO, Onepanu HajJ MHOKecTBaMH. J{narpammel Ditnepa — Benna

5.2 Jloruka
6 BeposATHOCTh ¥ cTaTHCTHKA

6.1 OnwcarenbHas CTaTHCTHKA

6.2 BeposTHOCTE

6.3 KomOunaToprka
7 T'eomeTpus

7.1 @urypsl Ha IIOCKOCTU

7.2 [IpsiMble ¥ TJIOCKOCTH B TPOCTPAHCTBE

7.3 MHororpaHHUKH

74 Tena v MOBEPXHOCTH BpaIICHUS

7.5 KoopauHaTtel ¥ BEKTOPBI

3.4. Moayanb «llIkoJabHBIH YPOK»
Peanuszanus negarornyeckumMu pabOTHUKAMHU BOCIIUTATENILHOTO OTEHIIMANA YPOKA MPENoaraeT Cieayrolee:

1.

VYcraHOBNIEHHE  JIOBEPUTENBHBIX  OTHOUIGHWH MEXKAY NEeJarorndeckuM pabOTHUKOM H  €ro
00Yy4aroIMMHCS, CIIOCOOCTBYIONINX MO3UTUBHOMY BOCIIPHATHIO OOYyYalOUIMMHUCS TPeOOBaHUN U MPOCHO
MeIarOrnYecKoro padOTHHKA, MPUBJICYCHUIO MX BHUMAaHHMA K OOCYXIaeMOW Ha ypoke WH(OpMaIu,
AKTUBU3ALMM UX [T03HABATEIILHOM IESATENbHOCTH;

[ToGyxnenne oOyuarommxcst coONonaTh Ha YpOKE OOUICTIPHHSATHIE HOPMBI TOBEACHUS, IpaBHIIa
o0IIeHUsT €O cTapuMu (MefaroruyeckuMu pabOTHUKAMHM) M CBEpPCTHUKaMHU (0OydaroluMmucs),
MPUHIMIIBI Y4eOHON AMCUHUIIIIMHBI U CAMOOPTaHU3alIuH;

HpI/IBJ'Ie‘IeHI/Ie BHUMAaHMUA o6yqa}0mnxc51 K HEHHOCTHOMY AacCIICKTYy H3Yy4YaC€MbIX Ha YpPOKax HBHGHHﬁ,
opranusanus Hux pa6OTBI C nonyqaeMoﬁ Ha YPOKC COOMUaJIbHO 3HAUNMOU I/IH(I)OpMaI_IPIeﬁ -
HWHUOHUUPOBAHUC €C O6CY)KI[€HI/I$I, BbICKAa3bIBaAHU A O6y‘IaIOH_II/IMI/IC$I CBOCTO MHCHHUA IIO €€ IOBOAY,
BBIpa6OTKI/I CBOET0 K HEM OTHOILIICHHA,




Hcnone3oBaHue BOCIUTATEIBLHBIX BO3MOXKHOCTEH COAEpX)aHHUS y4eOHOro mpeaMeTa 4epe3 IEeMOHCTPAIHIO
o0ydJaromMMcsi MPUMEPOB OTBETCTBEHHOTO, TPaXKAAHCKOTO TIOBEACHUSI, MPOSBICHUS YEIOBEKOIIOOUS U
100pOCEepICYHOCTH

4.1.1og00p COOTBETCTBYIOIINX TEKCTOB ISl YTCHHUS;

4.2.110100p COOTBETCTBYIOIINX 3324 ISl pelIeHus], TPOOJIEMHBIX CUTYalui Uil 00CYKICHHSI B KJ1acce;

4.3. mpenMeTHbIC OIMMITHA/IBL;

4.4, enuHBINA TEeMaTUYECKHH YPOK;

4.5. TBOpYECKHE 3a1aHUsI.
[Ipumenenue Ha ypoKe HHTEPAKTHBHBIX OPM pabOThI ¢ 00yIAFOIMMUCS:

5.1. UHTENIEKTyaIbHBIE HTPhI, CTUMYJIMPYIOIIUE TO3HABATENbHYIO MOTHBAIIHIO;

5.2. IMAaKTUYECKH TeaTp — OOBITPHIBAHIE CMOJICTUPOBAHHBIX CHTYAIUH;

5.3.rpynmoBas pabora

5.4.pabora B nmapax (KoMaHAHOE B3aUMOJICICTBHE);

5.5. IUCKyccus,

5.6. poMallika BOIIPOCOB;

5.7.Kapyceb;

5.8. CHHKBEIIH;

5.9.ximacrep;

5.10. 3CCe;

5.11. nasJi;

5.12. pa3sMHHKA;

5.13. JKCIpece - Ompoc;
5.14. KOH(epeH1us;
5.15. MIPaKTUKYM,

5.16. KOp3HUHa HJIEH;
5.17. MOBTOPEHHUE C OJHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. ne0aThl;

5.20. KpYIJIBIA CTOJ.

IMommeprkka MOTHBALIMU OOYYAIOIIUXCS K IIOMYUSHNIO 3HAHHIA, HaJa)KUBAHUS TIO3UTHBHBIX MEKIHYHOCTHBIX
OTHOIIIEHHUH B KJ1acce, MOMOIIb YCTaHOBJIEHUIO TOOPOKENaTensHON aTMOCc(hephl BO BpeMs yPOKa:

6.1. GusMUHYTKH;

6.2. UTPOBBIC MOMEHTBI, CUTYAIINY;

6.3. CHOXKETHO — POJICBBIC UIPHI;

dopMUpOBaHUE COITUATEHO 3HAYMMOTO OIBITA COTPYTHIUYECTBA ¥ B3AUMHOM TTOMOIIIH:

7.1. medcTBO MOTHBUPOBAHHBIX U APYAUPOBAHHBIX O0YUAIOMINXCS HAJl OMHOKIACCHUKAMH, UMEIOIIUMHU

yaeOHbIC 3aTPYAHEHUS;

7.2. KOMaHIHOE COPEBHOBAHUE;
NuunnmupoBaHue W TOAJCPIKKA HCCIICAOBATENBCKOW JICITEIBHOCTH OO0YJArOMUXCS s TPUOOpPETECHUS
HABBIKOB CaMOCTOSITEIBHOTO PEIICHHUS TEOPETHYECKON MpoOieMbl, HABBIK T'€HEPUPOBAHUS W O(GOpMIICHUS
COOCTBEHHBIX WJICH, HABBIK YBAXKUTEILHOIO OTHOIICHHS K YyKUM HJaesiM, 0ohOPMIICHHBIM B paboTax APYrux
MCclieioBaTeNeil, HaBbIK MyOJIHMYHOTO BBICTYIUICHHS TEpE] ayIUTOpUEH, apryMEHTUPOBAHUS U OTCTaWBaHHS
CBOCH TOUKH 3pEHUS:

8.1. MHIMBUIYaTBHBIN UCCIENOBATEIBCKUN MTPOEKT;

8.2. rpynmoBoii uccae0BaTeNbLCKUI POCKT;

8.3. KOHKypC TTPOEKTOB.
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