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INOSICHUTEJIbHAS 3AITUCKA
Pabouas nporpamma yuebnoro xypca «I'eomerpusi» GazoBoro yposHs mis obyudarommxcs 10 —11
KiiaccoB paspabotaHa Ha 0cHOBE DeepanbHOro rocy/1apcTBeHHOro 06pa3oBaTeIbHOTO CTAH/IAPTa CPEIHETO
obrero obpasoBanus, ¢ y4ETOM COBPEMEHHBIX MHPOBEIX TpeOOBaHHH, MPENBABIAEMBIX K MATEMATHIECKOMY
obpazoBanuio, ¥ TpaguIui poccuiickoro obpasoBanus. Peanusauus nporpaMMel 06eCIEYHBAET OBIANCHHE
KITIOYEBBIMH KOMIICTEHLIMIMH, COCTABJIAIOIMMH OCHOBY /U1 CAMOPAa3BHTHS M HEMPEPHIBHOTO 0Opa3oBaHMs,
LIEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M MO3HABATENIEHOIO Pa3sBHTHSI IMIHOCTH 06 y4aroIuXCs.

HEJH U3YYEHUSI YYEBHOI'O KYPCA

BaxHocTs y4ebHOro Kypca reoMeTpHH Ha ypOBHE cpefHero obmero ofpasoBaHHs 06YCIIOBIEHA
NPAKTHYECKOH 3HAYMMOCTBIO METalpeIMETHBIX M IIPeIMETHBIX pe3yJbTaroB O0yd4eHHs TeOMETPHH B
HalpaBJICHWH JIMYHOCTHOIO pasBHTHA oOyuaromuxcs, GopMupoBanus (QYHKIHOHATEHOW MaTeMaTHYECKOH
TPAMOTHOCTH, U3Y4YCHUs [PYrUX y4eOHBIX gucouiumgH. PasButme y oOydalomuxcs TpaBHJIBHBIX
NPeJCTaB/IeHHI O CYLIHOCTH M IIPOMCXOXKIEHHH reOMeTPHUECKUX abCTpaKIHi, COOTHOIIEHHH PEanbHOTO U
HZICAIBHOr0, XapaKkTepe OTPaXECHH MaTeMaTHIECKOH HAayKOM ABICHHH M IPOLECCOB PEalbHOTO MHpA, MECTE
TEOMETPHHU B CHCTEME HAyK M POJIA MareMaTH4ecKOoro MOJEIHPOBAHUSA B HAYYHOM ITO3HAHHH M B IIPAKTHKE
criocobcTByeT (OPMUPOBAHMIO HAyYHOTO MUPOBO33PEHMS YYAIIUXCS, @ TAKKe KauyecTB MBIIUIEHNUS,
HEOOXOUMBIX UL aJlallTalliid B COBPEMEHHOM ODIIeCTBE.

I'eomeTpus sBIsAeTCS OMHEM M3 6a30BBIX MPEAMETOB Ha YPOBHE CpexHero obimero o6pa3oBaHMs, TaK
Kak obecreunBaeT BO3MOXKHOCTb M3yYEHUS KaK JHCIHMILIMH €CTeCTBEHHO-HAYYHOH HANpPaBIEHHOCTH, TaK U
rYMaHUTapHOM.

Jlorudeckoe wMbmmIeHHe, (QOpMUpyeMOe IpH H3ydEHHM OOYYarOIMUMHCS MOHSATHHHBIX OCHOB
IE€OMETPUM M IIOCTPOEHUH LIENOYKH JIOTHYECKHX YTBEPXKAEHHMH B XOJle PEIUEHMs IeOMETPHYECKMX 3aj1a4,
YMEHHE BBIABHMIaTh M OIpPOBEPrarh TIHIIOTE3bl HEMOCPEJCTBEHHO HCIONB3YIOTCA MPH pEIIeHHH 3a1a4
€CTECTBEHHO-HAY9IHOIO IUKJIA, B YACTHOCTH M3 Kypca (QH3HKH.

YMeHHE OpHEHTHPOBATBCS B IIPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJIb BO BCeX 0OIacTax
JiedaTebHOCTH desoBeka. OpHeHTalis JeJoBeKka BO BpeMeHH U IIPOCTPaHCTBE — HEOOXOJUMOE YCIOBHE €r0
colranbHOro O5ITHA, GopMa OTpaXKEHHs OKPYKAFOIIEr0 MUPA, YCIOBHE YCIEITHOTO MO3HAHUSA ¥ aKTHBHOIO
npeoOpa3oBaHui JeHCTBUTENHHOCTH. OneprpoBaHHE IMPOCTPAHCTBEHHBIMA 00pa3amu 0OBEIHHSET pasHEIe
BU/IbI y4eOHOH M TpPyHNOBOH JesTENbHOCTH, ABISETCS OJHHM H3 NPOPECCHOHATHHO BaXKHBIX KadyecTs,
MO3TOMY aKTyajJbHa 3agada (opMuUpoBaHHA y 0Oy4alomMXCs MNPOCTPAHCTBEHHOTO MEBIIUICHHSA Kak
Pa3HOBHIAHOCTH 00Pa3HOr0 MBIIUICHHA — CYIIECTBEHHOTO KOMIOHEHTa B IOATOTOBKE K IPAKTHYECKON
JESITEIbHOCTH [10 MHOTHM HampaBIEHUIM.

Ilens ocBoeHus mnporpamMmsl ydeOHoro kypca «[eomerpus» Ha 6aszoBoM ypoBHE oOyueHHs —
obmeobpasopaTenbHOE W OOLIEKYTbTYpHOE pa3sBHTHE 00ydarommuxcs depe3 obecredeHHe BO3MOXKHOCTH
NPHOOPETEHHs] W MCIIONIB30BAHUS CHCTEMAaTHYECKHX I'€OMETPHYECKUX 3HAHUU M IEeHUCTBHH, cnenuUYHBIX
reOMETPHH, BO3MOXKHOCTH YCIEITHOrO IPOAOIIKeHUsT 0Opa30BaHus MO CHEUUANBHOCTAM, HE CBA3AHHBIM C
[PHKJIaJHBIM HCIIOB30BAHHEM I'€OMETPHH.

[Tporpamma no reomeTpuu Ha 6a30BOM YpOBHE NpeaHa3Ha4deHa i 00ydarolMXcs CpeHed MKOIIEL,
HE HCIBITHIBABINMX 3HAYMTENBHBIX 3aTPyJAHEHUH Ha ypOBHE OCHOBHOro o0Immero oOpaszoBaHus. Takum
obpasom, obygaromuecs Ha 6a30BOM ypOBHE JOJIKHBI OCBOUTE OOINHE MATEMATHYECKHAE YMEHHUS, CBA3aHHEIE
co cremuduKoi reoMeTpun M HEOOXOMMMBIE IS HKU3HM B COBpeMeHHOM obimecTBe. KpoMe 3TOro, OHM
HMEIOT BO3MOXKHOCTh H3YUUTh TEOMETpHIO HoJee Imy00Ko, eclii B JajlbHeiileM BO3HUKHET HE06X0UMOCTh
B PEOMETPHYECKHUX 3HAHUIX B MPO(EeCCHOHATBHON JesITENbHOCTH.

HocTuxenue 1ead OCBOESHHA HpOTpaMMBbl 00ECIICUMBACTCHA PEIICHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuopuTeTHRIME 3ajadyaMu ocBOeHHS Kypca «['eomerpum» Ha 0GazoBom ypoBHe B 10—11 xiaccax
ABIISIOTCA:

(opMHpOBaHKE NPEACTABICHUSA O TEOMETPUM KaK YacTH MUPOBOM KYJIBTYPBl M OCO3HAHKE €€ B3aMMOCBS3H C
OKPYKarOIIUM MHPOM;

(hopmupoBaHKe MPeCTABICHUS 0 MHOTOTPAHHHKAX M TejlaX BPAIICHHS KaK 0 BAXKHEHIINX MaTeMaTHYeCKHX
MOJIEJISX, IMO3BOJIAIOIIHUX OMHUCHIBATE M H3YJaTh PasHbIE SBJICHUA OKPYKAIOIIEro MHPA;

(opMHpOBaHHE YMEHMS PACIIO3HABATh Ha YepTekaX, MOJIENIX U B PealbHOM MHpPE MHOTOTPAaHHHKH M Tela
BpAIEHUS;

OBJIAJICHAE METOJAMH PEINEHHMS 3a/1a4 Ha IOCTPOSHUS Ha H300paXKeHUSIX IPOCTPAHCTBEHHEBIX (DUTYP;



dopMHpOBaHHE YMEHHs ONEPHPOBATh OCHOBHBIMA IOHATHAMA O MHOTOTPAHHHKAX M TEjlaX BPAIICHHS H HX
OCHOBHEBEIMH CBOMCTBAMH;

OBIaJICHAE AITOPUTMAMH PELICHHS OCHOBHBIX THIIOB 3a7a4; QOPMUPOBAHHE YMEHHUS IIPOBOUTE HECIIOKHBIE
JI0OKa3aTelbHBIE PACCYXKICHHS B XOJE pEIICHHS CTEPEOMETPHYCCKHX 3a1ad M 3a7aq ¢ IPaKTHIECKHM
coJiepKaHUEM;

pa3sBHTHE MHTEJUIEKTYAIBHBIX W TBOPYECKHX CIOCOOHOCTEH OO0y4aromuxcs, MO3HABATEIBHOH aKTHBHOCTH,
HCCIIE/IOBATEIILCKAX YMEHHH, KpDHTHYHOCTH MBIILICHHU;

¢dopmupoBanie ()YHKIHOHAILHOH TI'DaMOTHOCTH, PpENEBAHTHOH TIEOMETPUM: YMEHHE paclo3HaBaTh
IPOSBIICHUS TEOMETPUIECKNX HOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B PealbHBIX KU3HCHHBIX CHTYaluAX
H TpH M3YdEHHH JPYrMX Yy4eOHBIX IPEIMETOB, IPOSBICHHs 3aBACHMOCTEH M 3aKOHOMEPHOCTEH,
hOpMyTHpPOBaTL UX HA S3BIKE TEOMETPHH M CO3/1aBaTh IE€OMETPUYECKHE MOJEIH, IPUMEHATh OCBOCHHBIH
reOMETpHYECKHil anmapar I peIleHHs NPaKTHKO-OPHEHTHPOBAHHBIX 3anad, HHTEPIPETHPOBaTe H
OLIEHMBATH IIOJTYYEHHBIE PE3YIIbTATEL.

OTNHYATETEHONR 0COOEHHOCTBIO MPOrpaMMbl ABILIETCA BKIFOYEHHE B KypC CTCPCOMETPHH B Hadalle
€ro W3ydeHMs 3aJay, pellaeMblX HA YPOBHE HMHTYHTHBHOTO TO3HAHHA, M ONpENENEHHBIM 00pasoM
OpraHM30BaHHas paboTa Haj HHMH, 9YTO CIOCOOCTBYIOT Pa3BHTHIO JIOTHYECKOr0 H INPOCTPAHCTBEHHOTO
MBIIIJIEHHs, CTUMYJIHPYET IPOTEKaHHE HHTYHTHBHBIX IIPOIECCOB, MOTHBHPYET K JalbHEHINIEMY H3yIEHHIO
IIpeaIMeTa.

I[Ipenmoyrenue OTAAETCS HATIANHO-KOHCTPYKTHBHOMY METOAY OOydYeHHs, TO €CTh TeOpeTHYECKHE
3HAHHS WMEIOT B CBOGH OCHOBE YyBCTBEHHOCTh IIPEIMETHO-IIPAKTHYECKOH aesTenbHOCTH. PasBurne
IPOCTPAHCTBEHHBIX MPECTABIEHHH y ydamuXcs B Kypce CTEPEOMETPHH MPOBOJMTCH 33 CHUET PEINCHHA
3aj1a9 Ha CO3/IaHHE IPOCTPAHCTBEHHBIX 00Pa30B U 3a/ja4y Ha ONEPUPOBAHKE POCTPAHCTBEHHBIMH 0OpasaMH.
Co3ganue obpaza HPOBOJMTCS C OMOPOM HAa HANLAOHOCTh, a ONEpHpOBaHHE 00pasoM — B YCIOBHAX
OTBJIEYEHHUs OT HATJISTHOCTH, MBICIIEHHOTO H3MEHEHHUS €r0 HCXOIHOTO COJICPIKaHHA.

OcHOBHBIE cojepxarenbuble Jmuaun kypca «[eomerpuu» B 10-11 xiaccax: «MHOrorpaHHHKHY,
«IIpsiMBIE ¥ TIJIOCKOCTH B IpocTpaHcTBe», «Tena Bpamenus», «BeKTOPEI B KOOPAMHATEI B IPOCTPAHCTBEY.
@opMHpOBAHHE JTOTHUECKHX YMEHHH pacnpesieisieTCs He TOJIBKO IO COJCPIKATENbHBIM JIHHHAM, HO H II0
rojiaM o6y4eHHs Ha YPOBHE CpeJHEro o0Omero 00pa3oBaHus.

Conepxkanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3yibTaTaM OCBOCHHs pabodeit
IPOrPaMMEI, PacTIpe/ieEHHBIM 10 TofaM 06y9eHus, CTPYKTYPHPOBAHO TakuM obpasoM, 4To0bl OB/ajicHHE
reOMETPUYECKUMH IOHATHIMH H HABBIKAMH OCYINECTBISUIOCH MOCIHENOBATENFHO M IOCTYNATENIbHO, C
COBIIOIeHHEM MPHHIMIA [PEEMCTBEHHOCTH, 9TOOBI HOBBIE 3HAHHSA BKIIOYATHCH B OOIIYI0 CHCTEMY
TeOMETPHYECKMX IIPEICTaBicHUH oOydarommxcs, pacmmpss M yroyOmss e€, oOpasys IpoO4HbBIC
MHO)XECTBEHHEIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGFHOM ILVIAHE
Ha m3ydeHue reoMeTpUH OTBOAMTCS 2 daca B Hexemo B 10 knacce u 1 vac B Hepemo B 11 kiacce,
Beero 3a jiBa roza obydenus - 102 y4eOHbIX gaca.



COJAEPXXAHHME YYHEBHOI'O KYPCA

10 KJIACC

IIpsiMble B MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHA CTEPEOMETPHH. TOuUKa, IpsMas, IIOCKOCTh, mpocTpaHcTBO. [lomaTHE 06
aKCHOMATHYECKOM IIOCTPOSHHH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH M CIIE/ICTBHSA M3 HHX.

BzauMHOE pacmoioXeHWe MPSIMEIX B IMPOCTPAHCTBE: IIEPECEKAIOIIMECs, MNapajUleNbHbIE |
CKpEeIIMBAIOIIMECs TpsiMbie. IlapasienbHOCTh TPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: ITapalUieibHbIe
MpsMBIE B IPOCTPAHCTBE; MapaJUIETbHOCT TPEX MPAMBIX; NapaIENbHOCTh NPSIMON H IUIOCKOCTH. YTIIBI €
COHAMPABJIEHHEIMA CTOPOHAMM, YTOJl MEXIY NMPAMBIMH B HPOCTpaHCTBE. [lapauiebHOCTh IIOCKOCTEH:
mapajieNbHble IUIOCKOCTH; CBOMCTBA MNapajulenbHBIX IutockocTed. Ilpocrteiimue mpocTpaHCTBEHHBIE
¢HrypsI Ha ITOCKOCTH: TETPa’p, KyD, mapaienenune/l; IoCTPOSHHE CEYCHHUH,

[TepneHUKYIAPHOCT HIPSIMOM U IIOCKOCTH: NEPIECHMKY/IAPHBIE IPAMBIE B IIPOCTPAHCTBE, MPSIMbIC
napasUiebHbIe H TePIeH/UKYIIpHbIE K IIIIOCKOCTH, IIPU3HAK IIEPIEHIUKY/IAPHOCTH IPAMOM U TIIOCKOCTH,
TeopeMa O TPSMOM MEepHeHIHKYIAPHOH IIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YrOJd MEXIY NpPAMOH H
IJIOCKOCTBIO; JBYIDAHHBIM YTOJ, JMHEHHBIH yrosn ABYrpaHHOTO yria. IlepmeHIuKyJIsp ¥ HaKIOHHBIE:
pAcCTOSHHME OT TOYKM /O IUIOCKOCTH, PACCTOSIHHE OT TPSMON [0 IUIOCKOCTH, IPOEKImHs (QUrypsl Ha
IJIOCKOCTh, [lepIeHAUKYIAPHOCTE IUIOCKOCTEH: MpH3HAK MEeprNeHHKYISIpHOCTH [BYX IUIOCKOCTEH.
Teopema o TpEx nepneHHKyIsIpax.

MHororpanHHKH

[TousTHe MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBIIYKJIbIE M HEBBIIYKILIE
MHOTOTPaHHHUKH; Pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3Ma: n-yroipHas IpU3Ma; IPaHH M OCHOBAHHMSA IPU3MBIL,
OpsMass M HakJIOHHAs [IpU3MBI; OOKOBas M IIONIHAs IIOBEPXHOCTb mpu3Mbl. Ilapannenenunern,
IPSMOYTONBHEINA NapauieNenunes] ¥ ero ceoiictea. ITupamua: n-yronsnas nupaMu/ia, FpaHd B OCHOBAHHE
nupamMuIel; GOKOBasA M MOJHAS MTOBEPXHOCTh MHPAMHMIbL, IPABHIbHAA H yCeUEHHAs MUpPaMHUAa. DIEMEHTHI
HPU3MBI ¥ TpaMuIsL. [IpaBUiIbHEIE MEOTOTPAHHUKH: TOHATHE IPABHIIBHONO MHOIOIpaHHUKA, TIPAaBH/IbHAS
mpu3Ma U MpaBUiIbHAS NHpaMHA; NpaBHIbHAS TPeyrojhbHas MUpamMuia W MPaBUIIbHBEIA TETpasap; Kyo.
[IpencTaBieHne O MPaBHIBHBIX MHOTOIPAHHMKAX: OKTadJp, AoAeKasap M ukocasap. CedeHus MpusMbl U
NHpaMHUIBL.

CuMMeTpHs. B NPOCTPAHCTBE: CHMMETpPHS OTHOCHTENTBHO TOYKH, MPAMOH, IIIOCKOCTH. DIIEMEHTHI
CHMMETPHH B IpaMH/iax, Napauieenunenax, MpaBiIbHEIX MHOTOIDaHHHKAX.

BelupicieHHE 3IEMEHTOB MHOTOrpaHHHKOB: pE&Opa, mmaroHamw, yrasl I[lnomans 6okxoso#
TIOBEPXHOCTH M IIOJHON IIOBEPXHOCTH NpPAMOM MpPW3MBI, IUIOINaIb OCHOBaHHM, TeopemMa 0 OOKOBOH
MIOBEPXHOCTH IPAMOHN Mpu3MeL. [Inomans 60K0BOH MOBEPXHOCTH M MOBEPXHOCTH MMPAaBUILHON MHPaMU/IBL,
Teopema o riomany yceutnHo nupamusl. [lorsatre 06 06néme. OOBEM NMUpPaMKIBL, IPU3MBL.

IMono6uele Tena B mpocrpaHcTBe. COOTHOIIEHHS MEXIy IUIOMAIsIMH MOBEpXHOCTEH, oObéMaMu
oA0OHBIX TE.

11 KJIACC

Tena BpameHnus

[{unmuaapudeckas  HMOBEPXHOCTh,  OOpasylomupe — IMJIMHAPHYECKOH  IOBEPXHOCTH,  OCh
LMJIHHIPUYECKON IMOBepXHOCTH. LlumuHap: ocHOBaHMs M OOKOBas MOBEPXHOCTh, O0pasyromas ¥ OCh;
TUIomaas OOKOBOM M IIOTHOM MOBEPXHOCTH.

Konudeckas moBepXHOCTh, 00pasyromue KOHHYECKOH IOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOH
noBepxHocTH. KoHyc: ocHOBaHWe M BepinnHa, ofpasyiomas # Och; IUIomanb OOKOBOH M TOMHOH
TIOBEPXHOCTH. Y CEU€HHBINA KOHYC: 00pa3yrolue U BbICOTa; OCHOBAHHUS M OOKOBas NOBEPXHOCTb.

Coepa u map: nIeHTp, paauyc, IUaMeTp; IUIOMaak IOBEPXHOCTH cepsl. BaauMHOe pacnonoxeHue
cepsl ¥ IIOCKOCTH; KacaTeabHast IUIOCKOCTh K cdepe; maomans chepsl.

W3o6paxkeHre Ten BpalleHUs Ha MI0CKOCTH. Pa3BépTKa MIIMHpa ¥ KOHYCa.

KomOuHammu Tes BpaleHus # MEOTOTPaHHHKOB. MHOTOrpaHHHK, OIHCAHHBI 0KOJIO cdepsl; chepa,
BIIMCAHHAs B MHOTOTPAHHUK, HIIN TEIO BPALCHUSA.

IToustue 06 o6béme. OcHoBHBIE cBOiicTBa 00BEMOB Tel. Teopema 06 06BEME NPAMOYTOIBHOIO
napajUleNenuea u cieAcTus u3 Heé. OOBEM IUIuHIpa, Koryca. OOBEM mapa U miomans chepsl.

IToyo6usle Tena B mpocrpancTBe. COOTHOINEHHS MEXAY IUIOMIAJSIMH [IOBEpXHOCTEH, 0O0B&éMaMu
og00HBIX TEIL.



Cevenns mwmHzpa (IapalIeIbHO H IEPHEHUKYIIPHO OCH), CEeYeHHs KOHyca (mapaiienbHoe
OCHOB@HHMIO H IPOXOJISIIee Yepe3 BEPIIHHY), CEYCHHS IIapa.

BeKTopbI H KOOPAHHATHI B IPOCTPAHCTBE

BekTop Ha ILIOCKOCTH H B mpocrpancTse. CIOXEHHE | BbMHTAHHE BEKTOPOB. YMHOKEHHE BEKTOpA
Ha upcio. Pa3noeHHe BeKTOpa 10 TpEM HEKOMIUIaHapHBIM BekTopam. [Ipasumio mapamrenenunesa.
Pemmenue 3a1a4, CBSI3aHHBIX C NPUMEHEHHEM OpaBuil JeicTBHM ¢ BekTopamu. [IpsmMoyrombHas cucrema
KOOpAHHAT B mpocTpaHcTse. Koopaunats! BekTopa. IIpocteifmue 3anaum B KOOpAMHATAX. YTOI MEKILY
BekTOpamu. CKalspHOE IPOU3BECHHE BEKTOPOB. BEIMHCICHHE YIIIOB MEXIY MPAMBIMH H IUIOCKOCTAMH.
KoopiuHATHO-BEKTOPHEII METO/I IIPH PEINEHNH F€OMETPUIECKUX 3a/1a4.



INNIAHUPYEMBIE PE3VYJIbTATBI

JJMYHOCTHBIE PE3YJIBTATHI

JluyHocTHBIE  pe3yNbTaThl  OCBOEHHS  IporpamMmbl  yyebuoro mpeamera — «MaremMaTukay
XapaKTEepHU3YIOTCs!

I'paxnanckoe BocuTaHKE:

cOPMHUPOBAHHOCTEIO TPAXKAAHCKOH MO3MIMH OOYy4aroIerocs Kak aKTHBHOIO M OTBETCTBEHHOIO
YeHa POCCHICKOTO O0OINecTBa, Ipe[CTaBIeHHEeM O MaTeMaTHYeCcKHX OCHOBaX (YHKIMOHUPOBAHMA
Pa3IUYHBIX CTPYKTYP, SBJICHHH, IPOLEAYpP I'paxgaHCKoro odmecTBa (BBHIOOPEHI, OMPOCH U Mp.), YMEHHEM
B3aMMO/ICHCTBOBATH C CONMATBHBIMA HHCTUTYTAMH B COOTBETCTBHH C HX (QYHKITHSIMH ¥ Ha3HAYCHHEM.

ITaTpuoTnYyeckoe BOCHHUTAHHE:

chOpPMHUPOBAHHOCTEIO POCCHHCKON TIpa)kIaHCKOW HACHTUYHOCTH, YBaXEHHs K INPOLUIOMY H
HACTOSIIEMY POCCHHCKOM MaTeMaTHKH, IEHHOCTHBIM OTHOINEHHEM K JOCTHXKECHHSAM POCCHHCKHX
MaTeéMaTUKOB M POCCHHCKOM MaTEMaTHYECKOM INKOJBL, K HCIIOIL30BAHMIO 3THX NOCTHIKEHHH B JPYruX
HayKax, TEXHOIOTHSX, cepax SKOHOMUKH.

JlyXoBHO-HPaBCTBEHHOI'0 BOCITHTAHHS:

OCO3HAaHWEM JYXOBHEIX [EHHOCTEH pOCCHilCKOro Hapoja; cOpMHPOBaHHOCTBIO HPABCTBEHHOTO
CO3HAHMSA, HTUYECKOTO IOBEIEHHS, CBA3AHHOTO C IPAKTHYECKUM IpHUMEHEHHEeM MIOCTHIKEHUN HAyKH o
[eATeIbHOCTRIO YYEHOT0; OCO3HAHHEM THYHOTO BKJIaJa B IOCTPOCHUE YCTONIMBOTO OyyIero.

JcTeTHYeCcKOe BOCIHTAHHE!

3CTETHYECKHM OTHOIIEHHWEM K MHpPY, BKJIIOYas ACTETHKY MATeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00BeKTOB, 3a1ay, peIeHUH, paccyKICHHH; BOCIPHHMYHBOCTEIO K MAaTEMAaTHYECKHM acleKTaM PasjIMIHbIX
BHJIOB HCKYCCTBA.

Du3nyecKoe BOCIIUTAHHE:

chOPMUPOBAHHOCTRIO YMEHUS NPUMEHATH MaTeMaTU4eCKHe 3HAHHS B MHTEpecax 3J0pOBOr0 M
GezomacHoro oOpasa JKM3HH, OTBETCTBEHHOrO OTHOLIGHHS K CBOEMY 3I0POBBIO (3IOpOBOE IHTAHHE,
cGaaHCHPOBAHHBIM DPEXHM 3aHATHH M OTABIXA, peryispHas (uiudeckas aKTHBHOCTH); (U3HUECKOro
COBEpIICHCTBOBAHUSA, TIPH 3aHATUSIX CIIOPTUBHO-0310POBUTEILHON NEATENBHOCTHIO.

Tpynosoe BocnuTanue:

FOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TpPYIOMOOMs; MHTEPECOM K pa3NM4YHBIM cdepam
npo(heCCHOHATBHON JIeATeIbHOCTH, CBSI3aHHBIM C MATEMATUKON M e IMPHIOKEHHIMYU, YMEHHEM COBEPINATE
ocosHaHHbIH BbIOOp Oyaymedt mnpodeccun U peanu3oBBIBaTh COOCTBEHHBIE JKH3HECHHBIE IIIaHBI;
TOTOBHOCTEIO H CIIOCOOHOCTBIO K MaTeMaTH4deckoMy o0pa3oBaHHIO M camM000pa30BaHHUIO HA NMPOTSKEHUH
BCEeH JXM3HH; I'OTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PEINCHMM IPAaKTHYECKHX 3aJad MaTeéMaTH4ecKOH
HaIlpaBJIeHHOCTH,

JKoJ0rHYecKoe BOCIUTAHHE:

chOpPMHUPOBAHHOCTEIO SKOJNOTHYECKOM KyIbTYpEL, TIOHUMAaHHEM BIMSHHS COIUANBEHO-9KOHOMUAYECKUX
MPOLECCOB HA COCTOSHUE IMPHUPOAHOM M COLMAIbHON Cpefsl, OCO3HaHHEM TJI00aNbHOrO XapaxkTepa
9KOJIOTHYECKHX TIpoOiieM; OpHEHTAlMel Ha NMPUMEHEHWE MaTeMaTHYeCKHX 3HaHMEl UL pPEIleHHMs 3a1ad B
00acTH OKpYJKaroIleid cpenbl, [UIAHUPOBAHUS IOCTYNKOB M OLCGHKH MX BO3MOXHBIX IMOCHEACTBHHA s
OKpY’Karoleit cpe/Isl.

I[lenHocTH HAYYHOr0 MO3HAHHA:

cOpMUPOBAHHOCTEIO MUPOBO33PEHHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH
u OoOIIeCTBEHHOM TPAKTHKHW, TOHMUMAaHWEM MAaTeMaTHUYeCKOM HayKu Kak cdepsl 4YelloBedecKoi
AeATe/IbHOCTH, 3TAanoB €€ pa3sBUTUSA M 3HAYMMOCTH [UIS Pa3sBHTHS LUBHIM3ALMH; OBJIAJCHHEM SA3BIKOM
MaTeMaTHKM A MaTeMaTH4ecKod KyJIbTypod KakK CPeACTBOM IIO3HAHHS MHpA; TOTOBHOCTBIO OCYIIECTBIISTH
MPOEKTHYIO | MCCIIEI0BATENBCKYIO JeATeNbHOCTE HHANBHAIYAIBHO A B IPYIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbI
MeranpeaMeTHbIE pe3ynbTaThl OCBOGHHsS IporpaMMbl ydebHoro mpeamera «MaremaTukay
XapaKTepU3yIOTCsS OBNAJICHUEM YHHMBEPCAIbHBIMU HMO3HAGAMENbHbIMU OCUCMEUAMY, YHUBEPCANbHBIMU
KOMMYHUKAMUSHBIMU OCUCBUAMU, YHUBEPCATbHBIMU Pe2YISMUBHBIMU OeUCMBUAMU.
1)  Vuusepcanvuvie nosnasamenwvuvie Oeiicmeus, obecneyusaiom gopmuposarue 6a306bix
KOZHUMUBHBIX NpoYecco8 obyuaiowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIOUe20 MUpA, NpumMeHeHuUe
N02UYeCKUX, UCCIe006AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuei).



Ba3oBble Jloradeckue AciicTBHA:
BBISABIIATH H XapPaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKM MAaTeMaTHYECKHX OOBEKTOB, OHATHH, OTHOINCHHH
MEXIY MOHATHSAMHM; (OPMYIHpOBaThH ONpEENeHHs MOHATHM; YCTAHABIMBATL CYIIECTBEHHBIM IPHU3HAK
KinaccuuKanyun, OCHOBaHUS VISt 0000IIEHUS U CPABHEHHS, KPUTEPHUHU POBOJAUMOTO aHAIN3A,
BOCIIPMHHMAaTh, (OPMYIHpOBaTE H NpeoOpa30OBBIBATE CYKIEHHs: YTBEPIUTECIBHBIE W OTPHIATEIHHBIE,
eIHHUYHBIE, YaCTHBIC U 0OLIHe; YCIOBHBIE,
BBISBJISTE MaTeMaTHYECKHE 3aKOHOMEDHOCTH, B3aMMOCBA3M M IIPOTHBOpedHMs B (akTax, HaHHBIX,
HaONMIOJEHHUSX U YTBEPIKACHHUSX; TPEJIaraTh KPHTEPHH UL BBIABJICHHA 3aKOHOMEPHOCTEN U IPOTHBOPEYHH,
[€JIaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHBHBIX YMO3aKIIOYEHHH,
YMO3aKJIFOUEHHH 110 aHAJIOTHH;
IIPOBOUTE CAMOCTOSITENBHO J0Ka3aTelbCTBa MaTeMaTHUECKHX YTBEPXKICHHH (IpsAMBIE H OT IIPOTHBHOTO),
BBICTPaHBaTh ApryMEHTALMIO, IIPHBOIMTE IPUMEPhl M KOHTPHpPHMEpHI; 00OCHOBBIBATE COOCTBEHHEIE
CYIK/ICHHS U BBIBOJBI;
BEIOHUpaTh croco® pemeHHs yueOHOU 3a7auu (CpaBHHBATH HECKOJBKO BAPHAHTOB pPEIIEHUs, BEIOMpATH
HauboJiee TOAXOAAMUH C YIETOM CAMOCTOATEIBHO BEIIC/ICHHBIX KPATCPHEB).

bazoBble HeeieioBaTeIbCKHE AeiCTBHA:
HCIIOIF30BaTh BOIPOCH Kak HCCIEIOBATEILCKAH HHCTPYMEHT IIO3HAHMS; ()OPMYJIMpOBATL BOIPOCH,
dbukcupyromue npoTHBOpeyne, mpobieMy, ycTaHABIHBaTh MCKOMOE H JaHHOE, (HOpPMHpOBAaTH THIIOTE3Y,
apryMeHTUpOBaTh CBOIO IO3UITHIO, MHEHHE;
OPOBOAMTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HCCIEIOBaHHE II0 YCTAHOBIIEHHIO
oco0eHHOCTEH MareMaTHdeckoro oO0BEKTa, SBICHHsA, IIPOLECCa, BBIABICHHIO 3aBHCHMOCTEH MEXIY
o0BEeKTaMH, SIBICHUSIMH, IIPOLECCAMH;
caMoCTOSITENEHO (HOpMYIHPOBAaTh 000OIIEHHsT M BLIBOABI IO Pe3yibTaraM IMpPOBENEHHOro HabMIOneHHs,
HCCIIEI0BAHHS, OLEHUBATE JOCTOBEPHOCTE ITOJYIEHHEBIX Pe3y/IbTaToB, BEIBOJOB H 0000mEeHHH;
[IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKXKE BEHIIBHIaTh IPEIONOKEHHS O €r0 Pa3sBUTHH B
HOBBIX YC/IOBHSIX.

Pabora ¢ madopmanueii:
BBISIBJIATE Je(HIUTEI HHGOPMAIIHH, JaHHBIX, HEOOXOAUMBIX /Ul OTBETA HA BOIPOC M JUIS PEIICHMS 3aJa49H;
BEIOMpaTh HHQOPMAILMI H3 MCTOYHHKOB pa3IMYHBIX THIIOB, aHAIW3HPOBATh, CHCTEMATH3HPOBATh H
HHTEPIPETHPOBATh HHGOPMAIIHIO Pa3IHYHBIX BHIOB H GOPM IIPEICTABICHH;
CTPYKTYpHPOBaTh HHYOPMAIIHIO, IPEICTABIATE €€ B PA3MHYHBIX (opMax, HILTFOCTPUPOBATE rPaQUUECKH;
OLIEHHBATH HAJIEKHOCTH HH(QOPMAITUH 110 CAMOCTOATENIEHO CHOPMYIHPOBAHHBIM KPUTEPHAM.

2) Vuusepcanvnvie KOMMYHUKAMUGHBIE OeliCmEus, 00ecneyusarnm cqropMupoanHoCs COYUaTbHbIX
HAasbIK08 00YYAIOUJUXCAL.

O6menne:
BOCHOPHHHMATh ¥ (OPMYJIHPOBATH CY)XJIEHHS B COOTBETCTBHH C YCIOBHAMH H HEIAMH OOLICHHS; SCHO,
TOYHO, TPaMOTHO BEIPaXKaTh CBOIO TOYKY 3PSHMA B YCTHBIX M IMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHA IO
XO/y pellieHHs 3aJa9d, KOMMEHTHPOBATb IOJlyYeHHbIH pe3yIbTaT,
B XOJle 06CY)KIEHHs 3a/aBaTh BOIPOCH! IIO CYIIECTBY 00CykIaeMoM TeMbl, IpoOIeMbl, pelacMoi 3anaqu,
BBICKA3bIBATh MIEH, HAllEJICHHBIE HA TIOUCK PEIICHUS; CONOCTABIATE CBOM CYKIACHUSA C CY)KICHHIMH JIPYTHX
YYaCTHHKOB [Malora, OOHApYyXKHBarh pasldddMe U CXONCTBO TO3HIMI, B KOppeKTHOH dopme
(opMyTHpOBaTE pa3HOIJIACHS, CBOM BO3DAKEHMUS;
NPEJICTAB/IATH PE3yNbTaThl PEINCHHS 3a/aq, SKCIEPUMEHTA, HCCIICJOBAHHS, NMPOEKTa; CAMOCTOATENBHO
BEIOHpaTh (OPMAT BEICTYIUICHHS C YUETOM 3a/1a4 IIPE3EHTallli H 0COOCHHOCTEH ayIuTOPHH.

CoTpyaHHYEeCTBO:
IOHHMAThH W HCIIOIB30BATh PEUMYINECTBA KOMAHIHON ¥ HHIMBHAYAIBHON pabOTE! IPH PEIECHUH YIeOHBIX
3aja4; IPUHUMATE IETh COBMECTHOH JAESTEIBHOCTH, IUIAHAPOBaTh OPraHM3aIlMI0 COBMECTHOH paboThl,
pacrpesenaTh BH/BI paboT, Z0rOBapUBATECS, 00CYXK/IAaTh MPONECC | pe3ynbTaT paboTer; 0000maTs MHEHHUS
HECKOJIBKHX JIIOJICH;
y4ACTBOBATH B IPYINIOBEIX (opMax paGoTsl (06cyxkaeHus, 0OMeH MHEHHH, (MO3TOBbIE IITYPMBI» H HHEIE);
BLINOJHATE CBOIO 4acTh paboThl W KOOPAMHHPOBATH CBOM JCHUCTBHS C JPYTHMH WICHAMH KOMAHIBL
OIIEHHBATEH KAa4eCTBO CBOEro BKJIAJAa B OOMIMI MPOIYKT MO KpUTEPHIM, CHOPMYITHPOBAHHBIM YIaCTHHKAMU
B3aHMOJICHCTBHS.



3) Vuusepcanvibie pezyiamughsle Oeticmeus, 06ecneduéaiom Qopmuposanue cMuiCl08bIX YCMAaH080x
U HCUSHEHHBIX HABBIKOE TUYHOCTU.

Camoopranu3anus:
COCTABJIATH IIaH, AITOPHTM PEIIeHUs 3a/1a9H, BEIOMPATh CII0Cc00 pemmeHus ¢ y4ETOM UMEIOIIUXCS PecypecoB
i COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHHH ¢ y4€TOM HOBOH
urpopmanuy.

CaMOKOHTPOJIb:
BIIaJIeTH HABLIKAMM [103HABATEILHON ped)IeKCHH KaK OCO3HAHUS COBEPINAEMBIX AEHCTBHH M MBICIHTEIbHBIX
IPOIECCOB, UX PEe3y/bTaTOB; BIAJIETh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJIA MPOLECCca ¥ pe3yIbTara
pelneHus MaTeMaTHIecKo# 3a/1a9;
peaBUIETs TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTH IIPH DPCLICHHH 3aJaud, BHOCHTE KOPPEKTHUBBHI B
NesTeNFHOCTh Ha OCHOBE HOBBIX 06CTOSTENBCTB, JAaHHEIX, HAliIEHHBIX OMMO0K, BEIBIEHHBIX TPYAHOCTEH;
OlIEHWBaTh COOTBETCTBHE pe3yjbrara IEeMM H YCJIOBHAM, OOBACHATh NPHYMHBI IOCTHIKCHHS WIH
HEJIOCTIKEHHS! Pe3y/IBTaTOB JIeSTENBHOCTH, HAXOIUTh OIMMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATBI

10 KJIACC

OmnepupoBaTh NOHATUSMH: TOYKA, NIPSIMas, IJIOCKOCTE.

[TpuMeHSITH aKCHOMEI CTEPEOMETPHMH 1 CJIEACTBHA M3 HUX NP PEIIEHHH FCOMETPHYCCKUX 3a/1ad.

OnepupoBaTh NOHATHSAMH: MAPAUIENEHOCTD M NEPIEH/IMKYISPHOCTE IIPAMBIX U ILIOCKOCTEH.

KnaccuuuupoBarh B3aMMHOE PACIION0/KEHHE IPSMBIX H IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIA YroJI, 'paHH ABYTPAHHOIO yria, peSpo ABYTPaHHOrO yriia;
JIMHERHBIM YTOJI IBYTPAHHOTO YIJIa; TpajycHas Mepa IBYTPaHHOro yria.

OmnepupoBaTh NMOHATHAMA: MHOTOIDaHHHK, BBITYK/IBIH H HEBBIIYK/IbIH MHOIOTPAaHHHK, SJIEMEHTBHI
MHOTOI'paHHHUKa, IPaBUIbHBIA MHOTOIPaAHHHK.

Pacrio3HaBaTk OCHOBHBIE BH/ILI MHOTOTPaHHMKOB (IMpaMuja; Ipu3Ma, [PSMOYTOJIBHBIA
napasuienenumes, Kyo).

KnaccuunuposaTh MHOTOrDAHHHMKH, BBIOMpas OCHOBAaHHA /Ui KiaccHuKanuu (BBIIyKIBIE H
HEBLINYKJIEIE MHOTOTPAHHUKM; INPABHIBHBIE MHOTOIPAHHHKH, TIpSMBIE H HAKJIOHHBIC IPU3MBI,
napauIe/eIuIIeIs!).

OnepupoBaTh MOHATHAMH: CEKYINas IJIOCKOCTh, CEYECHHE MHOTOTPaHHHKOB.

OOBACHATH IPHHIIMITEI IOCTPOCHUS CCYEHMH, UCIOIIB3YA METO CIS/I0B.

CTpoHTH CeYeHHs] MHOTOTPAaHHHKOB METO/IOM CII€/I0B, BBIIOJHATE (BBIHOCHBIE) IUIOCKUE HEPTEKH M3
PUCYHKOB IIPOCTHIX 00BEMHBIX QHIYp: BHA cBEpXY, cOOKy, CHH3Y.

PemnaTh 33124y Ha HAXOKIEHHE TEOMETPUYECKUX BEIMYHH 110 00paslaM MK aJIrOpHTMaM, IIPAMEHss
W3BECTHBIE AHANUTHYECKHE METOMIBI NMPH PEeleHUM CTaHNApTHBIX MATEMATHYEeCKHUX 3ajau Ha BBIYUCIICHHE
paccTOSHHM MEXIy [ByMs TOYKamMH, OT TOYKH OO NpPAMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIHBAIOIMIUMHUCS MPSMBIMH.

PemaTs 3a1a4i Ha HAXOXKJIECHUE T€OMETPAYECKHAX BEJMYHH 110 00pasiaM WM aJrOpHTMaM, IIPUMEHSAS
H3BECTHBIE AHAJIMTHYECKHE METO/bl MPHU PEIICHHH CTAaHAAPTHBIX MAaTEMAaTHYECKHX 3a7a4 HA BLIYHCIICHHE
YIJIOB MEXIY CKPEIHBAIOIIMMHCH NPSIMBIMH, MEXAY NOpPAMOH H IJIOCKOCTBIO, MEXIY IUIOCKOCTAMH,
IBYTPaHHBIX YIIIOB.

Berauciars 00BEMEI M IUIOMAAM IIOBEPXHOCTEHl MHOTOTPaHHMKOB (IpH3Ma, NHMpamuia) C
IpUMEeHEHHEM (OPMYIT; BEIYHCIISNTh COOTHOLICHUS MEX/TY TUIONIAAMHE IOBEPXHOCTEH, 00BEMaMM TOA0OHBIX
MHOTOTPaHHHUKOB.

OnepupoBaTh MOHATHAMH: CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh M IJIOCKOCTh CHMMETPHH; LIEHTD,
0CB H IUIOCKOCTh CHMMETPHH (UIYPBL

M3Bnexath, npeobpa3oBbBaTh W  HHTEPIPETHPOBATh HMHPOPMAIMIO O IPOCTPAaHCTBEHHBIX
reoMeTpudeckux Gurypax, npeJcTaBjIeHHyIO Ha YEPTEXKaX U PUCYHKAX.

[TpumensaTs reomerpadeckue (axThl JUIs PEINEHHS CTEPEOMETPHYECKUX 3a/1ad, Mpenojararoiiux
HECKOJIBKO IIaroB PeLICHHs, €CIIH YCIOBHA IPUMEHEHHS 3a1aHEl B IBHOH (opme.

[TpuMeHSATE MPOCTEHITHE TPOrpaMMHBIE CPECTBA U JIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH
pelIeHHH CTEPEOMETPHYECKHUX 3a1ad.



T[IpHBOIMTL TPMMEPHl MATEMATHUYCCKHX 3aKOHOMEPHOCTEH B IPHPONE H KWU3HHM, DACMO3HABATH
IIPOSIBJIEHHAE 3aKOHOB TEOMETPHUH B HCKYCCTBE.

IIpHMEHSATE MOJTydeHHEIE 3HAHHS Ha NPAKTAKE: aHAIM3MPOBATH PCAIbHBIC CHTYallMd M IPHMEHATH
W3ydeHHBIE TMOHATHA B TPOLECCE MOHCKA DEINeHHMs MATEeMAaTHUeCKH CGHOPMYIHPOBAHHOM MPOOIEMEI,
MOJIETHPOBaTh pEalbHBIE CHTYalldd Ha S3BIKE TEOMETPHH, HCCIeJOBAaTh IIOCTPOCHHBIC MOJCIH C
HCIIONIE30BAHHEM FeOMETPHUECKHX IIOHATHH W TeopeM, ammnapara anreOpbl; pelars NpakTHIecKHe 3a1aqq,
CBA3aHHEIE ¢ HAXOXKICHHEM I'eOMETPHYECKUX BEJTHUUH.

11 KJIACC

OmnepupoBaTh NOHATHAMH: LMIHHApAYECKas ITOBEPXHOCTb, 00pasyiolue IIMIMHAPUYCCKOH
MOBEPXHOCTH; UWIMHAP; KOHHYECKas IIOBEPXHOCTh, 00pasyiollde KOHHYECKOM MOBEPXHOCTH, KOHYC;
ceprueckast MOBEPXHOCTE.

PacniosnaBate Tena BpameHns (HIHHAD, KOHYC, cepa U map).

OO6BACHATH CIIOCOOH! IOTYYESHUS TEll BPAIllCHHS.

KnaccuuuMpoBaTh B3aUMHOE PACHIONOKEHHE CHEPEI H IIOCKOCTH.

OreprpoBaTe NOHATHAMH: INAPOBOM CErMEHT, OCHOBAaHHE CEIMEHTA, BBRICOTA CETMEHTA; [apoBOH
CJI0#, OCHOBAHHME IIAPOBOTO CJIOS, BEICOTA IIapOBOT0 CJIOs; LIAPOBOH CEKTOP.

Bemuucasats 00BEMEI B ILIOMAAM TOBEPXHOCTEN TEJI BPAIICHUs, TEOMETPHYECKHUX TeJl ¢ IPHMCHEHHEM
dhopmyIL

OrreprpoBaTh MOHATHIMH: MHOTOIPAHHKK, BIHCAHHBIM B chepy U OmHCaHHBI 0KOIO cepsr; chepa,
BIIMCAHHAS B MHOTOrPaHHUK UIIM TEJIO BPALICHH.

BBIMHCISTE COOTHOIIEHHS MEXK/TY IUIOMIANAMH IIOBEPXHOCTeH B 00BEMaMu MO00HBIX TEII.

H306paxars u3ydaeMbie GUIyphl OT PyKH U ¢ TPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BhIIOIHATS (BBIHOCHEIE) IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTBIX OOBEMHBIX QHIYp: BHA CBEPXY,
cOOKY, CHU3Y; CTPOHTH CEYEHH TEJI BPALICHHU.

W3BnekaTh, MHTEPIPETHPOBAT: ¥  Mpeobpa3’oBhBaTh HHPOPMAIHIO O I[POCTPAHCTBEHHBIX
reoMeTpHYeCKHX (PHrypax, NpeCcTaB/ICHHYIO Ha YEPTEKaX H PHCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BeImmomHATE AEHCTBHSA CIOYKEHHS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO,
00BACHATH, KAKHMH CBOMCTBAMH OHH 00J1a1af0T.

[TpuMeHATE paBUIIO TTapaUIeNeIHIea.

OnepupoBaTh IMOHATHSIMH: JEKapTOBBl KOOPIMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJL BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOPA, YToJl MEXITy BEKTOpaMH, CKalIpHOE IIPOH3BECHHE BEKTOPOB,
KOJUTHHEapHbIC ¥ KOMIUIAHAPHBIE BEKTOPEL.

HaxoIuTh CyMMy BEKTOPOB M MPOM3BEJIEHHE BEKTOPA Ha YHCIO, YrOJll MEKIY BEKTOpaMH, CKaLAPHOS
IPOU3BEJCHNUE, PACKIATBIBATE BEKTOP 110 JABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh MIOCKOCTh YPABHEHHEM B JCKApTOBOH CHCTEME KOOPAHHAT.

IIpumensTs TeoMeTpudeckue (akThl Ul PEIIEHHs CTEPEOMETPHYECKHX 3a/ad, MPEoJIararoix
HECKOJIBKO IIATOB PENIEHH s, ECITd YCIOBHS IIPHMEHEHNUS 3a/IaHE! B SBHOM (opme.

Pemath mpocTeifine reoMeTpHIECKHE 3a1a4y Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOrO METO/IA.

Pemares 3agadd Ha JOKa3aTe/IbCTBO MaTeMAaTHYECKHX OTHOLICHHH H HaXOXKICHHE Ie€OMETPHYCCKHX
BETHYHH I10 00pasiaM WIH aIrOpuTMaM, HIPHMEHssS HW3BECTHBIC METOIBI NPH DPEIMICHMH CTaHIapTHBIX
MaTeMaTHYEeCKHX 3a1a4.

[IpUMeHSTh TIPOCTEHIIE MPOrpaMMHbIE CPEJICTBA H HIEKTPOHHO-KOMMYHHKAHOHHEIC CHCTCMBI IIPH
PEIICHHH CTEPEOMETPUYECKHX 3a/1a4.

[IpHBOAMTH NpPAMEPHl MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B INIPHPOIAE M JKHM3HHM, DacIO3HaBarh
IPOSBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMEHATH TOJyYCHHbIC 3HAHWA Ha IIPaKTHKE: aHAIM3HPOBATH PEajIbHBIC CHTYalUHH W NMPUMCHATH
U3yYeHHBIE TOHATHA B MPOLECCEe IMOHCKA PEINCHHMS MaTeMaTHYeCKH chopmyIHpoBaHHOH MPOBIEMEL,
MOJZICINPOBaTh pEAIbHBIE CHTYallHH Ha #3BIKE TEOMETPHH, WHCCIeJ0BaTh IIOCTPOCHHBIE MOZEIH C
HCIIONB30BAHAEM T€OMETPHUECKHMX MOHATHN M TeopeM, anmapara anreOphl; pelaTek NPaKTHIeCKAe 3a7aiH,
CBSI3aHHEIE C HAX0XK/IEHUEM reOMEeTPHYECKUX BEJTHYHH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Ne Koan4ecrBo 4acos Dunexrponnsbie (mudposbie)
" HanmenoBanue pa3/ieioB H TeM POrpaMMbl .
n Beero Konrpoasusie | Ilpakraueckue | 00pasoBarebHbIe Pecypesl
paboThI padoTsl
bubmorexa [IOK
I o s i 10 https://m.eds00.ru/1c209€37
2 IIpsmeie 1 ockocTa B mpoctpancTee. [lapannensrocTs 12 1 bubmmorexa LIOK
OPSMBIX H IUIOCKOCTEH https://m.edsoo.ru/1c209e37
" Bubmuorexa 1IOK
3 IlepneniaKyISpHOCTE NPSMBIX H ILIOCKOCTEH 12 https://m.edsoo.ru/1c209e37
Bubmmorexa ITOK
4 Vriie1 MexIay NpSMBIMU U IJIOCKOCTIMHA 10 1 hiisa I in.eds00 1309637
ps://m. :
bubimorteka [JOK
5 | Maororpassma 1 : https://m.edsoo.ru/1c209e37
- Bubmoreka 11OK
6 O6BEMBI MHOTOI'PAaHHHKOB 9 1 https://m.edsoo.ru/1c209e37
bubmiorexa [JOK
7 [ToBTOpeHue: ceueHus, pacCTOSHUS U YTJIbI + 1 https://m.edsoo.ru/1c209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 68 _ 5 0




11 KJIACC

Koauuecrso 9acos

Auexrponnbie (mudpossie)

Nen/m | HaumeHoBaHHe Pa3/iesIOB H TEM MPOrPpaMMBbI Boiiio Konrpoasusie | [Ipakruueckue 06pazoBaTeLHbIE PECYPCh
paboTsI paboTsl
bubnnorexa [JOK
1 Tena Bpamenus 12 https://m.edsoo.ru/1¢209e37
- bubmuorexa [JOK
2 OGBEME Ter . * https://m_edsoo.ru/1c209e37
3 B I ¥ KOOpIHH [IPOCTPAHCT 10 1 Yos romermeien OK
CKTOPE: PAMHATEL B TPOCTPAHCTRE https://m.edsoo.ru/1¢209e37
5 Bubtmmnorexa ILJOK
4 TosTopenue, 06obmenue, CHCTEMATH3AIMS 3HAHHA 7 1 https://m_.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




INOYPOYHOE INJNIAHUPOBAHUE

10 KJTACC

Kosm41ecTBo 4acos

Tema ypoxa Harta DJeKTpoHHBIe NHPPOBLIE

n/n Beero | Konrponbusbie @ IlpakTaueckune H3yueHns | 06pA30BATEILHEIE PeCypehI

paboTsl paborsl
OCHOBHBIE TIOHATHS CTEPEOMETPHM: TOYKA, TPAMAas,

1 IJIOCKOCTE, TpocTpancTBo. [IpaBuna nzobpaxenus Ha 1 01 mepens | bubmorexa I{OK
PHCYHKaX: H300pakeHHs ILIOCKOCTEH, NapaulebHbIX centsOps | https://m.edsoo.ru/aecc77cd
IPAMBIX (OTPE3KOB), CEPEMHEI OTPE3Ka _

9 IlonsTHS: NepeceKaromuecs IOCKOCTH, 1 01 mepens | bubmuorexa IIOK
TEPECEKAIONTNECS TIPSIMasi U TJIOCKOCTh cenTsOps | https://m.edsoo.ru/2d8a9¢99 |

3 ITonsTHs: nepecekarmuecs MIOCKOCTH, 1 02 memens | bubmmorexa LIOK
NepecekaroIuecs npsMast ¥ II0CKOCTh cenTsa0ps | hitps://m.edsoo.ru/db685e73

. 3HAKOMCTBO C MHOTOI'PAHHHKAMH, H300pakeHue 1 02 s | EeGimormnTi0K
MHOTOTPAHIHKOR Ha PHCYHIAX, Ha HPOCKIHONHENX centsOps | https://m.edsoo.ru/a63959%d
JCpICKax -

5 Hauanbneie cBesilenns o Kybe u nupamuie, MX pasBEépTKH 1 03 menens | bubmotexa [JOK
u Moziend. CedeHuns: MHOIOTpaHHHKOB B cenTsiOps | https://m.edsoo.ru/b30dff38

6 Hauansneie cBeieHHs 0 KyOe U mipaMuie, MX pa3sBEPTKH 1 03 memens | bubimoreka [JOK
u Mozienn. CedeHns MHOTOTPaHHUKOB B cenrsbpsa | https://m.edsoo.ru/3d8fd32

; Ilonsarue 06 alc'caomamqecxom IOCTPOCHHUHU 1 | Ol nenesse | Bubnmorena TIOK
f;l?eomemﬂu' FRCHUMBL CIEPCOMETPI H clicRoTR 1 | ceHTsOpst | https:/m.edsoo.ru/OccScdfe

. ITonsTue 06 aJ('CHOMaTP['-IBCKOM MOCTPOEHUHA 1 Dl o | Enbimmomema TIOK
frepeome'rpﬂn. AKCHOMBI CTEPEOMETPHH H CIIEJICTBHS M3 semripr | hittpsy/im.edsonru/230e8ehd

X | o

o | ITonarue 06 a.K'CHOMa’I'H‘!eCKOM IIOCTPOEHUH | 01 nemens | Bu6muorexa ITOK
E;e;)eomcrpnn. aKCHOMEBI CTEPEOMETPHH H CIIECJICTBHS U3 okisBps | hpee/m sdsosonl65e6b106

o | ITonstue 06 alc'c;ﬁomamqecmm [IOCTPOCHHHA 1 O e | Bibimonein TIOK

| CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS U3 oxrabps hetns:/fm.edsooru/258F45
HHUX el

. ' B3aumHoe pacnosio)keHue NpsSMbIX B IIPOCTPAHCTBE: 1 @ renes | Eibmmorera 0K
NepeceKaromuecs, Mapauie/IbHbIE H CKPEIUBAIOIIACCS o https:/fm. edsoo.ru/1a250066
npsMEIC S
[MTapamienbHOCTE TPAMBIX U TUIOCKOCTEH B IPOCTPaHCTBE: 02 menens | bubimortexa [JOK

12 1 ,
napaluielbHble IPSAMBIE B IIPOCTPAHCTBE; MApaLIENbHOCTh B OKTs16ps https://m.edsoo.ru/93ad36b3




TpEX MpPAMBIX

13 [NapanenbHOCTE NPSMBIX U IJIOCKOCTEH B POCTPAHCTBE: 03 menens | bubmumorexa [JOK
[TapayiensHOCTh MPSIMOH M IIOCKOCTH OKTAOps https://m.edsoo.ru/ee1d19b9
14 | Vsl ¢ coHanpaBIeHHBIMH CTOPOHAMH 03 megens | Bubmuorexa LJOK
OKTsOps https://m.edsoo.rw/9f4071b9
15 | Yron Mexay npsAMEIME B IIPOCTPAHCTBE O4mepiens | Bbmmorexa LIOK
OKTSOpst https://m.edsoo.ru/fe733862 |
16 | Vron mMexy NpSMBIMH B IIPOCTPAHCTBE G4 mejieny | Bafumorcia HOK
OKTsI0ps https://m.edsoo.ru/2935a%9a0
17 | lapamiensHOCTH INIOCKOCTEH: NApalIeIbHEIE ILIOCKOCTH 05 mepenst | BuGmaorexa LIOK
o _ OKTSOPA https://m.edsoo.ru/2e18f255
18 | CpoiicTBa napaieNbHBIX ILIOCKOCTEH 05 Henenx | Bubmoresa [IOK
_ OKTSOpS https://m.edsoo.ru/e504d656
19 [pocTeiimye npocTpaHCTBEHHBIE QUTYPHI HA IUIOCKOCTH: 02 wenens | bubmmorexa IIOK
TeTpasp, Ky0, mapaiieienunesn HOA0ps https://m.edsoo.ru/4a28dc02
02 menenst | bubmrorexa [{OK
20 | Docrpentam coHetie nos5ps https:ffm.edsga.mfld%éldﬂf
21 | Hocrpoenme ceeri 03 menenst | bubmaorexa [IOK
HOSIOpst https://m.edsoo.ru/ec26feSd
7 KonTtponsHas paborta mo reme "[IpsaMele u II0CKOCTH B 03 menens | bubmoreka [{OK
npoctparcTse. [lapauienbHOCTh IPSIMBIX U IIOCKOCTEH" HOS0pA https://m.edsoo.ru/9a0a%56
73 IlepneHUKYISPHOCTE OIPAMON M [UIOCKOCTH: 04 senenst | bubnuorexa LIOK
[IEPIIEH/IUKYJIIPHEIE IIPAMEIE B IPOCTPAHCTBE HOAOps https://m.edsoo.ru/b19f6aSd
24 IIpsMBle napajuiebHBIE U NEPHEHUKYISPHBIE K 04 memensn | bubmrorexa LIOK
IUIOCKOCTH HOSIOpA https://m.edsoo.ru/0acl1¢95
25 IpsMEle napajuieNbHBIE B NEPICHIUKYISPHBIE K 01 megens | bubmuorexa IIOK
IIOCKOCTH nexadps https://m.edsoo.ru/ba545966
26 | ITpu3Hak nepneHUKYISPHOCTH NPSMOi U INIOCKOCTH 01 nepens | Bubmmoresa IOK
Jiekabps https://m.edsoo.ru/f85bfc46
27 | Ilpu3Hak nepueHIMKYISPHOCTH MPSMOM U IUIOCKOCTH D2 yeene | Ratamoorena IOK
nexabps https://m.eds00.1ru/79165d15
28 | Teopema 0 mpsAMOIi IEPIEHAUKYIISAPHOM IUIOCKOCTH 02 menerw | BGmmorexa LIOK
nexabpst https://m.edsoo.ru/635¢5087
29 | Teopema o mpsIMOli HEPICHANKYIAPHOH IUIOCKOCTH il s e
nexabps https:/m.edsoo.rm/bd374518
30 | Teopema o mpsMO# NEPIEHIUKYISPHOMR IIOCKOCTH 03 menens | bubnuoreka IJOK
Jexabps https://m.edsoo.ru/7d18834b




| ero CBOMCTBa

MapT

3 IlepnenuKynsp ¥ HAKJIIOHHEIE: PACCTOSHUE OT TOYKHU 0 1 04 menens | bubmoreka I{OK
IUIOCKOCTH, PACCTOSIHHE OT NPAMOi J10 TIOCKOCTH nexabps https://m.edsoo.ru/33¢477d3
32 IleprienuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 1 04 menens | bubmmoreka LIOK
IUIOCKOCTH, PACCTOSHAE OT HPAMOi JI0 IUNIOCKOCTH nexabps https://m.edsoo.ru/66fefadd
13 IleprienAuKynsIp ¥ HAKJIOHHBIE: PACCTOAHHE OT TOYKH JI0 1 02 menens | bubmiorexa IJOK
IJIOCKOCTH, PACCTOSIHUE OT NPAMOH JI0 TIOCKOCTH | sHBaps https://m.edsoo.ru/a5b7b8e3
34 ITepnenuKynsap 1 HaKJIOHHBIE: PACCTOAHAE OT TOYKH J0 1 02 menens | Bubmuorexa [OK
~ | IIOCKOCTH, PACCTOSTHHE OT MPAMOI JI0 IIOCKOCTH SHBaps https://m.edsoo.ru/dbee22bc |
35 Y161 B IpOCTPAHCTBE: YIOa MEXAY IPSIMOH 1 1 03 menens | bubmuorexa LOK
MJIOCKOCTBIO sIHBapsI https://m.edsoo.ru/6b61b2b4 |
36 " - 1 03 menens | bubmorexa [TOK
i e e e L S STHBapsA https://m.edsoo.ru/5fa0b3ce
37 | 118 - e 1 04 menens | bubmuorexa [JOK
g o i i st s sIHBaps https://m.edsoo.ru/c7c777ed
38 IlepneHAUKYIAPHOCTD IIOCKOCTEH : TPA3HAK 1 04 venens | bubmortexa [TOK
NEePHEeHIUKYISIPHOCTH JIBYX IJIOCKOCTEH AHBaps https://m.edsoo.ru/ec3e2da3
39 ITeprenUKyISPHOCTS IUIOCKOCTEM: TIPH3HAK 1 01 senens | bubnmmoreka [JOK
"7 | mepnenIMKYISPHOCTH JIBYX IJIOCKOCTEH despans | https://m.edsoo.ru/ed9e2a8e
40 [Tepnen Ky IIpHOCTD IUIOCKOCTEH: MPU3HAK 1 01 menens | bubmaoreka [JOK
NEePIEHAMKY/SPHOCTH JIBYX IUIOCKOCTEH ¢espans https://m.edsoo.ru/ba75dc57
41 | T Sx TIepie ax | 02 mepens | bubmoreka [{JOK
COpEMa O Tpex ICPICHIGKY AP ¢eBpans https://m.edsoo.ru/e4972cdc
. 02 mepens | bubmorexa [IOK
S4 | TOOPENGD THER HEpLE R upat ! (heBpasis https://m.edsoo.ru/52188a7d
43 T . 03 mepens | bubmmorexa [JOK
COPEMA D TPEX TicpEIIARyapa despams | https:/m.eds00.ru/9f246736
Konrponsnas pabora 31"0 T?MEIM [lepnenauKyJIapHOCTE 03 nenens | Bubnuorexa IIOK
44 | npsMBIX ¥ TUIOCKOCTEH" B "YTIIBI MEXY NPAMBIMH H 1 Bdiiians https://m.edsoo.ru/Sb971ef3
IJIOCKOCTSIMH" - - '
45 IToHsiTHE MHOTOIPAaHHHKA, OCHOBHBIE 3JIEMEHTHI 04 mexenx: | Bnbimaorexa TIOK
ﬁgglﬁgmaﬂ““"a’_ R i deppans | hitps:/m.edsoo.ru/2d24¢873
I'PaHHHKH; pa3BEPTKa MHOTOrPaHHHKA
1 | e 04 s | Eamorera LK
ﬁgﬁ::ﬂ ;log PHIMBL, despanst | https://m.edsoo.ru/bdad63ad
ePXHOCTH PH3MBI - _
[Tapannenenunesn, NpAMOYTONbHBIA Napa/UICICIHIIE] U 01 senens | bubmuoreka [{OK

https://m.edsoo.ru/8a7be683




[Impamuga: n-yroabHas nMpaMuia, 'paHd ¥ OCHOBAaHHE

. ) 01 menens | bubmaorexa [TOK
L 2;53?;?&??222;;3%?&3?“OCTI’ VHpAMEIR, | MapT https://m.edsoo.ru/fbled0as
[TpaBHJIBHEIE MHOTOTPaHHHKH: IOHSTHE IIPAaBHIIEHOTO
49 MHOIOrpaHHHUKA; MPaBUIbHAS NIPH3Ma U IIpaBHIIEHAA 02 menens | bubmorexa LIOK
NUpaMua; IpaBHIIbHAS TPEYTOJIbHAS MUpaMHIa 1 MapT https://m.edsoo.ru/074c¢8865
_ OpaBHIILHBIA TETPasd/Ip; Kyo
50 [Ipencrasienue o MpaBUIILHLIX MHOTOTPAHHHKAX : 02 senenst | bubmorexa [JOK
OKTA3/Ip, JOCKAd/IP U HKOCAYIP. MapT https://m.edsoo.ru/a0fddSbf
CHMMETPHS B IPOCTPAHCTBE: CHMMETPHS OTHOCHTEINIHLHO
51 | TouKH, HOPAMOMH, IJIOCKOCTH. DJIEMEHTH CHMMETPHH B 03 memena | bubmuorexa [{OK
MpaMuiax, lapauie/Ienuneaax, IpaBmIbHBIX MapT https://m.edsoo.ru/b9e777d9
MHOTOTpaHHUKaX
57 BeluKcleH#HEe 3JIeMEHTOB MHOTOIPAHHUKOB: pEOpa, 03 mepenn | Bubmorexa [JOK
JTHATOHAITH, YTIIBI MapTt https://m.edsoo.ru/6¢cdbecef
P AL
Hnomzi,nb OOKOBO# ITOBEPXHOCTH H TOJHOH MOBEPXHOCTH Ol Béneis | Babinioiexa [TOK
53 | mpsaMo¥ MpH3MBL, IIIOMALs OCHOBAaHHH, TEOPEMa O e https://m.edsoo.ru/37d84157
OOKOBO# MOBEPXHOCTH MPAMO# IIPH3MBI anp R 2
[Tnomans 60KOBOH HOBEPXHOCTH M MOBEPXHOCTH \or i | Butmmeens ITOK
3 Eg?gi;ﬁg:ﬂ?iﬁﬁ;;gg Bl 0 pIOr DoNbEd arpens https://m.edsoo.ru/5603e30b
6 ,, 02 mepens | bubmaorexa [JOK
55 | KonTponsuas pabota no reme "MHOTrorpaHHUKH — htteig e adson a5 H5e04
.. 02 wenens | buomaoreka [{OK
39 | DhEmedn OGEEMB arpens https://m.edsoo.ru/7ad0020b
57 | OB At 03 wepens | bubmaoreka [JOK
FApaNIe! - anpes https://m.edso0.1u/235171b3
58 | OLEI b 03 menens | bubmoreka I{JOK
PRI ampens https://m.edsoo.ru/f47dfefd
» 04 menens | bubnuoreka [IOK
29 | ut nupasme anperst https://m.edso0.ru/79¢10312
N 04 menenss | bubmoreka LIOK
s i ampens | hitps://m.edsoo.ru/2fandc3f
& 05 menens | bubmoreka [JOK
6l | Dstanpisus ampens | hitps://m.eds0o.ru/79853608
N 05 wenens | bubmoreka [{OK
el e B ampenst | hitps:/m.edso0.ru/1¢053890




e — 1 01 mepens | bubmuorexa IHOK
i Mai https://m.edsoo.ru/482d3£51

64 Konrponsnas pabora o teme "OObEMBI 1 01 menens | Bubmorexa [JOK
MHOTOI'PaHHHKOB" Mait https://m.edsoo.ru/28a6573¢

65 ITosTopenne, 0600menne cuCTEMaTH3AIHA 3HAHHH. 1 02 menens | bubnuorexa IJOK

| IlocTpoenue cedenuii B MHOrorpaHHHKE Mait https://m.edsoo.ru/098bedad
[ToBTopenue, 000bmEeHNe cHCTEMAaTH3AIMA 3HAHHH.

66 Brruncienue paccTosIHUI: MeXIY ABYMS TOUKAMH, OT 1 02 menens | bubmorexa I{OK
TOYKH JI0 IPSMOit, OT TOYKH /[0 TUIOCKOCTH, MEXKIY Mmai https://m.edsoo.ru/f7792ba9
CKPEIIMBAIOIIMMHUCS TPAMBIMA

03 menens | bubnmoTeka IJOK

67 | Mwrosssamrgoman paloa ! ik https://m.edsoo.ru/b9146bc0
IToBTOpeHue, 0000MEeHHe CHCTEMAaTH3AIHA 3HAHHIA.

68 Brruncnenne yriioB: MeXAY CKpeIHBatOMHMHCS 1 03 menens | bubmoreka [OK
NPSMBIMH, MEX/y TIPSIMO# H ILI0CKOCTEIO, JIBYTPaHHBIX Maii https://m.eds00.1/56765¢8b
YIJIOB, YIJIOB MEX/LY IUIOCKOCTSAMH

OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KJIACC

No T KoumuecTso yacos JIeKTpOHHEIE HH(POBLHIE
| o €Ma ypoxa B K I Anxa obpasoBaTe/bHbIE
cero OHTPOJILHBIE PAKTHYECKHE | Lovyonmg p
paboTeI | paboTeI PECYpPCnl
1 Cdepa u map: HeHTp, paguyc, TuaMeTp; IIOMaIb 1 01 menenst | bubmoreka LIOK
MOBEPXHOCTH Cepsl cenTsaOps | https://m.edsoo.ru/0341bc2b
9 B3aumuoe pacnosioxxenue cdepbl H III0CKOCTH; 1 02 wenenss | bubmmotrexa [TOK
KacareJibHas INIOCKOCTH K cdepe; IIomans cepsl B centsiOpst | https://m.edsoo.ru/bed12a43
3 H3obpaxenne cepsl, mapa Ha mwiockoctd. Ceuenust 1 03 mepena | bubmuorexa LIOK
apa _ -  centsbpst | https://m.edsoo.ruw/bel 5£7f2
HIIHHIPHYCCKAs MOBEPXIT L
4 Enmmﬂgnqecnoﬁ nosegxrlggn, ESE a]jnyjli{::xl?;mccmﬁ 1 | OHaeepreanic: | BasGuinoiea LIDK
? cenTsops | https://m.edsoo.r/6054b8cl
MIOBEPXHOCTH
5| oipssyouas s oo maouazs Gososo & nomol | Of meyns, | Butuoneea (0K
’ OKTAOps https://m.edsoo.ru/188f6216
IIOBEPXHOCTH B
M306paxkeHne HUIMHIPA HA IUIOCKOCTH. Pa3Béprka
6 mwmaApa. Cevenns nummHApa (II0CKOCTRIO, 1 02 wepnens | bubmaorexa [TOK
NapajuieNbHOi WM NEPIICHIUKYIIIPHOM OCH OKTSOps https://m.edsoo.ru/016e25eb
[UIHHApA)
| e | 0 vsens | B LOK
: OKTA0pst https://m.edsoo.ru/c94ba09b
HOBEPXHOCTH
8 Konyc: ocHoBaHue 1 BepimiHa, 00pa3syromas i 0ch; 1 04 wenens | bubmorexa [[OK
TuIoIa s OOKOBOH U MONHON OBEPXHOCTH OKTSIOpst https://m.edsoo.ru/897dd3b2
9 YceuéHHbIIH KOHYC: 00pa3yroliye | BBICOTa; 1 05 memens | bubmoreka [JOK
OCHOBaHHs 1 OOKOBAas IOBEPXHOCTH OKT6p https://m.edsoo.ru/1468bab3
H3o6paxenne koHyca Ha mIockocTH. Pazsépria
10 kxoHyca. CeueHus KOHyca (TUIOCKOCTBIO, 1 02 menens | bubmuorexa IJOK
apajuie]IbHOH OCHOBAHMIO, H ILIOCKOCTEIO, HOSOps https://m.edsoo.ru/Obdelbe8
NPOXOJIAIIEH Yepe3 BEePIIUHY) -
11 KomOunanus ten BpallleHusi ¥ MEHOTOIPaHHUKOB 1 Wmenean. | Sabumersin 10K
HOSIOps https://m.edsoo.ru/3cefl 0e5
12 MHuororpanHuK, omvcaHHbIH 0K0J0 chepsr; chepa, 1 04 mepens | budmorexa [JOK
BIHCaHHAs B MHOIOIPaHHMK HJIM B TEJIO BPALICHHSA HosIOpst https://m.edsoo.ru/0b136158
13 ', ITonarue 06 06BéMe. OcHOBHEIE CBOMCTBA 00BEMOB 1 01 memens | bubmmoreka IIOK




Ten JieKkadpst https://m.edsoo.ru/26a03fb7
14 O P — 02 menena | bubnuoreka IIOK
nexabps https://m.edsoo.ru/5513d87b
. 03 megena | bubmnorexa [JOK
1> OOsa iApa B ITHOMAIE Sjep nexaops https://m.edsoo.ru/d189bde2
[Tono6Hsle Tena B MPOCTPAHCTERE. floomf)meuuﬁ 7 R [ 8 S—— 0.
b :zﬁﬂgg?:;iwﬁ OBSPERCTEN, Shech nexadps https://m.edsoo.rw/810cfleb
17 Konrponsras pabora o Temam "Tena spamenns” u 02 menens | bubmaorexa [OK
"O6bemsl TEN" stHBaps https://m.edsoo.ru/4a33a8ab
18 B 03 nenenss | bubmmorexa [{OK
SEEIUP HRAEISEQETL R R Tpe e sHBapA https://m.edsoo.ru/Scaefclb
04 penens | bubmiorexa [JOK
19 CrosxeHue U BEMUTAHUE BEKTOPOB — hitps://m.edsoo.ru/23f4f089
20 VMHOKEeHHE BEKTOPa HA YHCIIO OLmeners | Bubrxorexa LIOK
despana | https://m.edsoo.rw/dee379%b |
71 Paznoxenue BeKTOpa Mo TPEM HEKOMIUIAHADHBIM 02 menens | bubmuorexa IIOK
B BexTopaM. [IpaBuiio napamienenunesna ¢bespais https:/m.edsoo.ru/a28{d74e
2 | Pemenne 3ayiad, CBA3aHHBIX ¢ IPHMEHEHHEM TIPABHI 03 menens | bubmmoreka LIOK
JEHCTBHH ¢ BEKTOpaMH (eBpans https://m.edsoo.ru/5a827900 |
73 KoopauHarHo-BeKTOPHEIH METO/I IIPH perieHuH 04 nenens | bubnuorexa [{OK
reOMETPHYIECKHX 3aj1a4 (eBpais https://m.edsoo.ru/d3al fe30
[IpsamoyronsHas CHCTEMa KOOP/IMHAT B MPOCTPAHCTBE. Ol sgiess | BuSiorexa TIOK
24 Koopnuuars: Bextopa. [Ipocreiiinne 3aa9u B MApT https://m.edsoo.r/48db7058
KOOPJAHHATAX |
25 Yron mexay Bektopamu. CKanapHoe IPOH3BE/[CHHE 02 menenst | bubmoreka LIOK
BEKTOPOR MapT | https://m.edsoo.ru/725effc4
26 Berucnenue yriioB MeXIy IpsAMBIMA U IJIOCKOCTAMH 33;;{:‘["6” Eggﬁf;eﬁioige fbeT8e
27 KonTtponsHas paboTa 1o Teme "BeKTophl H 01 uenens | bubmmorexa IOK
KOOpZIHHATHI B IPOCTpaHCcTBE" anpens https://m.edsoo.ru/77¢22fc5
I[loBropenue, 0600IeHne N CHCTEMATH3AKsA 3HAHUH. 03 memenx | Bibmoresn TIOK
o OcroBrEe QHrypH, paKTH, TEOPEMEL Kypea arpesist https://m.edsoo.ru/1780basd
IUIAaHAMETPHH
29 | Tlosropenue, 0600MmeHHE H CHCTEMATH3ALAS 3HAHHH. | 03 megens | bubmmoteka [IOK




OcHoBHbIe (PUTYPBEL, (aKTHI, TEOPEMBI Kypca anpens https://m.edsoo.ru/078cd 184
IUIAaHUMETPHH
ITosTopenue, 0000mEHNE B CHCTEMATH3AIHSA 3HAHU. 04 wenenss | bubmuorexa 1{OK
30 1
| 3aaun TUIAHUMETPHH U METO/bI X PEHICHUS anpeJs https://m.edsoo.rw/7491efe0
[ToBTOpenue, 06001EHNE ¥ CHCTEMaTH3AIHs 3HAHMUIA. 05 menenst | Bubmorexa [TOK
31 1
[~ 3anaud MIaHUMETPHU M METO/IBI MX PELICHUS anpens hitps://m.edsoo.ru/4d{fda97
G Bt | 01 ez | Eamorea 110K
? * Mai https://m.edsoo.ru/74b2ad91
CTCPEOMETPHH -
02 menens | bubmuorexa [JOK
33 HTOroBAN KOBTHANGHAR PAGOTA 1 Mait https://m.edsoo.ru/ec24dfc?
i 03 nenenss | bubmmorexa [{OK
34 [loBTopenune, 0000mIEHHE ¥ CHCTEMATH3AMMS 3HAHHH 1 i https-//m.edsoo.ru/f465d10e

| OBLIEE KOJIMYECTBO YACOB I10 I[TIPOI'PAMME
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NPOBEPSIEMBIE TPEBOBAHHS K PE3YJIBTATAM OCBOEHMSI

OCHOBHOM OBPA30BATEJBLHOW ITPOT'PAMMBI

10 KJJACC
rKml i
pEREpEeHre IpoBepsieMbie NPeIMeTHBIE Pe3YILTATHI 0CBOCHHS OCHOBHOH o0pazoBaTeIbHOH
NporpaMMel cpeHero odmero obpazoBaHus
pe3yabTara )
7 ["eomeTpus
7.1 OnepupoBaTh MOHATHAMHU: TOYKA, IPAMas, IIOCKOCTH -
79 IIpMMeHATh AKCHOMBI CTEPEOMETPHH M CIIE[CTBHS M3 HHX IPH PEIICHHH I€OMETPHYCCKUX
[ ] 3a/1a4
7.3 OneprpoBaTh MOHATHAMH: NAPAIUIENBHOCTD | IEPIEHNKYIAPHOCTD IPAMBIX H IIOCKOCTEH
7.4 KitaccH(HIMpOBaTh B3aMMHOE PAcIONI0KEHHE IPSIMBIX U IIIOCKOCTEH B IPOCTPAHCTBE
75 OmepHpoBaTh TOHATHSMHE: JABYTPAHHEIA YTON, TPaHH IBYTPAHHOIO yIiia, peGpo ABYTPaHHOTO
yIJla, TAHEHHBIA yro/l AByTPaHHOro yIiia, TpajycHas Mepa JIByIpaHHOro yria |
76 OmnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BBINYKIBIA M HEBBIIYKIIBIH MHOFOI‘paHHHK
' 3IEMEHTH MHOTOIPaHHHKA, IPABHU/IGHBI MHOIOrPAHHHK
77 Pacrio3HaBaTs OCHOBHBEIE BHIBI MHOTOTDAaHHMKOB (MHpaMuja, MPH3Ma, IPSIMOYTOJIbHBIA
' napajienendnes, Kyo)
KiaccuduIupoBaTh MEOTOTPaHHUKH, BEIOHPAsS OCHOBAHUS VIS KIacCH(UKAUH (BEITYKIEIC 4 |
7.8 HEBHIIYK/IblE MHOTOTPAHHUKH, [IPABHJIbHEIE MHOIOIPAHHUKY, IIPAMBIC ¥ HAKIIOHHBIC ITPH3MBI,
napauIeNeHIIeIbl) |
19 OnepupoBaTh MOHITHAMH: CEKYIasd MIOCKOCTh, CEUCHHE MHOTOrPaHHUKOB
7.10 O6BACHATS IPUHIHITEL TOCTPOSHHS CeUeHHH MHOTOTPaHHUKOB, HCIIO/IB3Ys METOA CIIEN0B
711 CTpOHTh CEUeHHS MHOTOTPAHHHKOB METOIOM CJIEIOB, BBIIOJHSTH (BBIHOCHBIC) ILTOCKHE
' YEePTEKU U3 PACYHKOB IIPOCTHIX 06HEMHBIX (HUTYp: BHA CBEPXY, COOKY, CHU3Y
Pemarh 3a7a4d HA HAXOXKJEHHE FeOMETPHUECKHX BeIM4YMH 10 00pasiiaM WiId alropuTMaMm,
712 MPUMEHAS H3BECTHbIC aHAIMTHYECKAE METOBI IIPH PELICHHH CTaHJaPTHRIX MAaTeMATHIECKUX
' 3a71a4 HA BBIMMCJIEHHE PACCTOSHHUMN MEXKITy ABYMS TOYKaMH, OT TOYKH [0 IPSMOH, OT TOUKH /0
ILUTOCKOCTH, MY CKPEIUBAIOIMUMHUCS IPAMBIMU
Pemarh 3amadd Ha HAXOXKAEHHE TEOMETPHYECKHX BEIHMYHH IO 0oOpasiam WITH aJrOpHTMaMm,
713 NPUMEHSIS. U3BECTHBIE AHATUTHYECKHE METO/IbI IPH PEIICHHH CTaHIAPTHBIX MATEMATHICCKAX
' 3aad Ha BBEIYHC/ICHHE YIVIOB MEXKJY CKpEIUBAIOIIAMHCSA NPSMBIMH, MEKIY ‘IpsMoOit H
IJIOCKOCTBIO, MEXKIY INIOCKOCTSAMM, ABYTPAHHBIX YTJIOB
BoauciaTs 00BEMBI M TUIOIAJM TOBEPXHOCTEH MHOTOTPaHHHMKOB (IpH3Ma, MUpamuia) C
7.14 IIPUMEHEHHEM (OPMYJ, BBIYHCIATH COOTHONICHHA MEXIY IUIOM@AASMH IOBEPXHOCTEH,
) 06BEMaMH TOZOOHBIX MHOTOTPAHHHUKOB
715 OnepupoBarh MOHATHSAMH: CHMMETpPHS B IPOCTPAHCTBE, LCHTP, OCh H IIOCKOCTh CUMMETPHH,
IIEHT], OCh ¥ IJIOCKOCTH CHMMETPUH (QUTYPBI
716 M3BiexaTh, NpeoOpa3oBbBaTh W HHTEPIPETHPOBATH HHQOPMAUHMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYeCKHX (HUrypax, IpeACTaBIeHHYIO Ha YepTekax U PUCYHKaX |
[IpumeHsTh reoMerpHdeckue (akTel Ui PEIICHHSA  CTEPEOMETPHYECKHX  3a1ady
113 TIpe/ITONATAIOIINX HECKOJIBKO [IAroB PEIIEHMs, ECIM YCTIOBHS NPHMEHEHHs 3aJaHbl B ABHOH
bopme .y
718 IIpuMeHSTs TPOCTEHINHEe NPOrpPAMMHBIE CPEACTBA M 3IEKTPOHHO-KOMMYHHMKAIMOHHBIE
CHCTEMBI NIPH PEIICHUH CTEPEOMETPHYECKUX 38718
719 TIpHBOMTH IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPHPO/IE U JKH3HH, PacliO3HaBaTh
IIPOSBJICHHE 3aKOHOB IeOMETPHH B HCKYCCTBE
[IpuMeHsTs TONydYEeHHBIC 3HAHMS HAa IPaKTMKE. AHATM3UPOBATH PEAIbHBIC CHUTYalluH H
7.20 NpUMEHATE H3yYeHHBIE TIOHATHS B IIPOIECCe IMOHCKA PpEINeHUS MaTeMaTHYECKH
chopMyIHpOBaHHON [POO6IeMbl, MOZIEIAPOBATh peabHbIE CHTyallnH Ha A3BIKE T€OMETPHH,




HCCIIEN0BATh IOCTPOEHHBIE MOJICIH € MCIIOJIB30BAHHEM I'COMETPHYCCKUX TOHATHHA | TCOPEM,
anmnapara EU'[FBﬁpI:I, pemarb NpakTHYECKHE 3a7add, CBA3aHHBIC C Hax0XICHHUEM
TCOMETPHYCCKHX BEJIMYHH

11 KJIACC

’T{on

IpoBepseMoro IIpoBepsiemMble IpeAMETHBIE Pe3yIbTAThI 0CBOCHHS 0CHOBHOM 00pa3oBaTeIbHOM
DesyIETETE NPOrpaMMBI cpeHero o0mero o6pa3oBaHus
6 I'eomeTpus

OrnepupoBaTh MOHATHAMHE: LAIAHAPHYECKas MOBEPXHOCTH, 0Opasyromue unmnnpm{ecmla

6.1 MOBEPXHOCTH, IMIMH/D, KOHAYECKas IOBEPXHOCTh, 00pasyloHe KOHHIECKOH OBEPXHOCTH,
KOHYC, chepruecKas moBepXHOCT

6.2 Pacro3HaBaTh Te/a BpaleHus (IMIMHAP, KOHYC, cdepa ¥ map)

6.3 OO6BsACHATH cIOCOOBI MOTy4eHHA TEJ BpallleHUs

6.4 KaccubuunpoBars B3aHMHOE PACIIONOKEHHUE CHEPEI | IITOCKOCTH o

6.5 OnepupoBarh IOHSTHSMHU: INAPOBOM CErMEHT, OCHOBZHHWE CCTMCHTA, BBICOTA CErMEHTa,
IMapoBOH CJ10#, OCHOBaHHE LIAPOBOTO CJI0S, BRICOTA IAPOBOI0 CII0s, LIAPOBOH CEKTOP

6.6 Bouraucnsate 0OBEMBI M IUIOMIAJHM IMOBEPXHOCTEH Tei BpAallEHHs, N'EOMETPUYECKHX TEll ¢
npuMeHEHHeM Gopmy

6.7 OnepupoBaTh MOHITHSIMEA: MHOIOIPaHHKK, BIMCAHHBIA B C)epy ¥ ONMCAHHBLL OKOJIO chepsr,
cepa, BIHCAHHAS B MHOIOTPAHHHUK MM TEI0 BPAIICHHA

6.8 BBIMHCIISTE COOTHOIIEHHS MEK/IY IUIOIAISMH IIOBEPXHOCTEH H 00hEMaMu MOJO0HBIX TEll

6.9 M3obpaxare u3ydaeMble GHUIYPEl OT PyKH H C NPUMEHCHHEM IPOCTBIX YEPTEXKHBIY
HHCTPYMEHTOB

6.10 BrmonHsTh (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (GHUIYp: BHL
CBEpPXY, cOOKY, CHU3Y; CTPOMTH CEYEHHUS Tell BPAIICHHUS

6.11 M3BnekaTh, MHTEPIPETHPOBaTh M IIpeoOpa3oBhIBaTh HH(OpMALHIO O npocmaHCTBeHHm
reoMeTpUUYeCKHX (PUrypax, Ipe/CTaBICHHYIO Ha YepTexkax U PACYHKaxX
[IpuMeHATH reoMeTpHdeckHe  (akThl UL PEIICHHA  CTEPEOMETPHYECKHX  3a1ad

6.12 IPE/IITONATAIONUX HECKOJBKO IIAr0B PelIeHHs, eClli YCIOBHS NMPUMEHEHNUS 3alaHbl B SBHOF
hopme -

6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBIOIHATE JAEHCTBHS CIOKEHHS BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Hi

- 9HCII0, OOBACHATh, KAKMMH CBOMCTBAMY OHH 00J1a/1al0T

6.15 [TpuMeHATH IpaBUIIO MapajUIeIeTUIIEa IIPH CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATHAMH: JEKapTOBbl KOOPAMHATBEL B IPOCTPAHCTBE, BEKTOP, MOy

6.16 BEKTOpA, PABEHCTBO BEKTOPOB, KOODPJMHATHI BEKTOpA, YTOJI MEXIY BEKTOPaMH, CKaJLIPHO
[POW3BEIEHNHE BEKTOPOB, KOJUIMHEAPHEIE W KOMIUIAaHAPHBIE BEKTOPHI

6.17 HaxonuTe CyMMY BEKTOPOB M IIPOM3BENEHHE BEKTOpa Ha YHCIO, YIOJl MEXIY BGKTOp&MH
CKaILspHOE [POM3BE/IEHNEe, PACKIIA/IBIBATH BEKTOP I10 JIByM HEKOJUIMHEapHLIM BEKTOPaM

6.18 3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOH CHCTEME KOOpAWHAT

6.19 Pemars npocTedinme reoMeTpHYECKHE 3a/Ja9H Ha NPUMCHCHHE BEKTOPHO-KOOPAHHATHOIC
MeToaa
PemmaTh 3amadd  Ha JOKA3arelbCTBO MATEMAaTHYeCKHX OTHOIICHHMH W HAXOXKIECHH(

6.20 reoMeTpHYECKHX BEJIMYMH 110 00pa3laM MK allfOPATMaM, IPUMEHAA H3BECTHBIE METOMBI IIPE
PelICHHH CTaH/IapTHLIX MATEMATHYCCKHX 3a/1a4

6.1 [lpuMeHSATs TMpOCTEHINME NPOrPaMMHBIE CPEACTBA H  3JIEKTPOHHO-KOMMYHHKAIHOHHBL
CHCTEMBI IIPH pelleHHH CTEPEOMETPUIECKUX 3a1ad

6.22 [IpUBOIKTH IPAMEPHI MATEMATHYECKMX 3aKOHOMEPHOCTEH B IPHPOJIC U JKU3HH, PaCIIO3HABAT]
IPOSIBJICHHE 3aKOHOB F€OMETPUH B HCKYCCTBE




[IpuMeHATh TIONyYCHHBIC 3HAHMA HA INPaKTHKE: AHAIM3HPOBATh pEAIbHBIC CHTYalWH H
NPAMEHSATh M3yYeHHbIE T[IOHSTHS B MpPOIECCe IMOMCKA pPEIIeHHs MaTeMaTHYEeCKH
chopMyIMPOBAHHON MTPOGIEMBI, MOIETUPOBATE pealbHble CHTyallud Ha S3bIKE eOMETpPHH,
HCCIIEN0BATh MTOCTPOCHHBIE MOIENIH ¢ HCIOIb30BaHHEM T€OMETPUUCCKHX IOHATHH H TEOpeM,
anmapara aireOpel, pemark MNPAKTHYECKHE 3aaud, CBA3aHHBIE C HAXOKAEHUEM
reOMeTPHYECKHUX BEJIHYHH

6.23




MPOBEPSIEMBIE DJIEMEHTBI COAEPKAHUS
10 KJJACC

Koa

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

["eomeTpus

71

OCHOBHBIE TIOHSTHS CTepeoMeTpHH. To4YKa, HpsAMas, IUIOCKOCTb, MpOCTpaHCTBO. IlomATHe 06
AKCHOMATHYIECKOM MOCTPOEHHH CTEPEOMETPHHM: AKCHOMBI CTEPEOMETPUH M CIICACTBHA H3 HAX

bl

B3auMHOE pACIONIOKEHHE MPAMBIX B MPOCTPAHCTBE: NEPECCKAIOIINECH, apalICIbHBIC U
CKpelIMBAIONIHecs. IpsMble. [lapalieNbHOCTh TPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:

napasuiebHEIE IPAMBIE B IPOCTPAHCTEE, MAPAIIIETEHOCTE TPEX MPAMBIX, IapAILIENBHOCTE IPIMOH |
IUJIOCKOCTH. YTJBI ¢ COHANpPABIECHHbIMH CTOPOHAMH, YOl MEXIAY HNPAMBIME B IIPOCTPAHCTBE.

[TapaienbHOCTh TIOCKOCTEH: MapasuielbHbIe IUIOCKOCTH, CBOMCTBA MapajlIeNbHEIX ILIOCKOCTEH.
IIpocTeiinmie MPOCTPAHCTBEHHBle (HUIYpsl HA IUIOCKOCTH: TEeTpasAp, KyO, mapauieNenunes,
IOCTPOEHHE CEYCHUH |

13

IlepreHANKYIAPHOCTD MPAMOM H IJIOCKOCTH: NEPHEHIUKYIISIPHEIE IPSMBIE B IPOCTPAHCTRBE, IIPSIMBIC
NapaUieIbHEIE M TEpIEHIUKY/IAPHBE K IUIOCKOCTH, IPH3HAK NEPUEHIMKY/IAPHOCTH MHpSMOH H
IJIOCKOCTH, TEOPEMa O IPSMON NEePIeHINKYIISPHOM IIIOCKOCTH, Y TJIBI B IPOCTPAHCTBE: YIOJI MEKAY
IpsMO#t M TIOCKOCTBIO, ABYTPAHHBIA YTOJ, TMHEHHbIH yroy AByrpaHHOro yria. IlepneHmuKyisp u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE OT MPAMOH JI0 IIOCKOCTH, IMPOEKIMA
GuUrypsl Ha IUIOCKOCTh. [IepHeHIMKYIAPHOCTh IUIOCKOCTEH: NMPH3HAK MEPICHANKYIAPHOCTA ABYX
nnockocted. TeopeMa o TpEX nepneHIuKyIIpax

7.4

[ToHATHE MHOTOTPAHHHKA, OCHOBHBIC JIEMEHTHl MHOTOrPAHHHKA, BBIIYKIBIC H HEBBIIYKIIBIE
MHOTOTPaHHHKH, pa3BéPTKAa MHOrorpaHHuMKa. IIpusma: n-yroipHas NMpH3Ma, TPaHW H OCHOBAHHA
IpH3MBI, OpsAMas M HAKIOHHAsS TpH3MbI, OokoBasi M TOJHAd MOBEPXHOCTE IMPH3MBL
[lapannenenune], NPAMOYTONBHBIA Mapaielenunes 4 ero csoicrsa. Ilupamupma: n-yronbHas
nEpaMpaa, TPAaHW W OCHOBaHHE MHMpaMHJbl, OOKOBasi H TONHAA IIOBEPXHOCTh ITHPAMUIIEL,
NpaBHIbHAs ¥ yceyéHHAd THMpaMHIA. ONEMEHTHl NpASMbl W mEpaMupel.  [IpaBuibHbe
MHOTOTPAHHHKH: [OHATAE [PABHJIBHOTO MHOIOrpaHHMKA, NPAaBHIIbHAS INpU3Ma M TpaBHJIBHAA
IMpaMu/a, TPaBHIIBHAS TPeyroibHas MMEPaMK/ia H TpaBHIbHBIA TeTpaszp, KyO. IIpencrapnenue o
NPABHIBHBIX MHOTOTPAHHHKAX: OKTasjap, Jomexasap ¥ wuxocasnpyrue CedeHHs NPASMBI M
NHpaMHAIb]

7.5

CHMMETpHS B MPOCTPAHCTBE: CHMMETPHS OTHOCHTENHHO TOYKH, IPAMOH, IIOCKOCTH. DIEMEHTHI
CHMMETPHH B ITHpaMHU/IaxX, NapaJuIe/IeIHIe/1aX, TPABUIbHBIX MHOTOrpaHHAKAX

7.6

BLIYMCIIEHHE 5IeMEHTOB MHOIOTPAHHHKOB: pé&bpa, mwaroHamd, yriuel [liomans GoKoBOi
[IOBEPXHOCTH H TOJHOM OBEPXHOCTA HPSMON MPH3MEI, TUIOMAh OCHOBAHUH, TeopemMa 0 GOKOBOH
IIOBEPXHOCTH TpsAMoi mpu3mel. [Liomams GOKOBON TOBEPXHOCTH M IOBEPXHOCTH NPABHIILHOH
MAPaMEJIEL, TeopeMa O TUIomay yceu8HHOl mapamubl. TTonsatae 06 00béme. OOBEM MHPaMHIEL
IPH3MBI

7.7

[lomo6usle Tena B npocrparcTse. COOTHOIICHHS MEXIy IUIOMA/sIMA [MOBEPXHOCTEH, oO0BEMaMu
og00HBIX TEI

11 KJIACC

Kop

IIpoBepsieMblIii 3J1eMEHT COAEPIKAHHA

Ieomerpus

6.1

IluMBApHYEcKas — TOBEPXHOCTh,  OOpasylomme — NWIAHJIPHYECKOH — NMOBEPXHOCTH,  OCh
MUIMHAPHYecKOit moBepxHocTH. LlMmAHAp: ocHOBaHMsA U 6OKOBAs IOBEPXHOCTB, obpasyromas u 0Ch,
TI0INaAEs OOKOBON U TOJIHOM MOBEPXHOCTH

6.2

KoHndeckas MMOBEPXHOCTB, 00pa3yiolyUe KOHHYECKOHW IMOBEPXHOCTH, OCh H BEPIIHHA KOHHYECKOH
nosepxHocTH. KOHYyc: ocHOBaHWe M BepumiHa, o0pasyromas 4 och, IUIOm@ans GOKOBOH H TIONHOR
IIOBEPXHOCTH, Y ceu&HHBIH KOHyC: 00pa3yIOIie i BLICOTA, OCHOBaHMs ¥ OOKOBask HOBEPXHOCTh

6.3

Cdepa 1 map: UEHTp, pajuyc, AMaMeTp, IWIOMAIh NOBEPXHOCTH chephl. B3anvHOe pacmonokeHue




cepsl B IIOCKOCTH, KacaTeNbHas INIOCKOCTB K cepe, miomans cheps!

6.4 W3o00paxkeHue Tell BpallleH)s Ha IIockocTd. Pa3sBEépTKa IMIMH/IPA H KOHYyCa
6.5 KomOuHamuy Ten BpaleHns: © MHOTOIPaHHUKOB. MHOrOrpaHHHK, OIMCAaHHEIH 0K01I0 chepsl, chepa,
" | BIMcaHHAs B MHOTOIDaHHHUK, HJIH TEJI0 BPALICHUS
6.6 [Torarue 06 o6wvéme. OcHOBHEIE cBoOiicTBa 00BEMOB Ten. Teopema 06 00BEME IPSIMOYTOMBHOTO
napajutesenunea u caeacteus u3 Heé. O6bEM mumuHApa, KoHyca, O6BEM mapa u miomans cheps
6.7 [Topobuple Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IIOMAASIMU IOBEpXHOCTeH, ob6béMaMu

nof00HBIX TEI -

Ceyenus OUIIAHOpA (naparmem,no H NEPHEHIHUKYIIAPHO OCH), CEUYEHHA KOHYCa (HapaJIJ'[eIIEHOC

5 OCHOBAHMIO U IIPOXO/IAINEe Yepe3 BepIIHUHY ), CeUYeHHUs Iapa

BekTop Ha MJIOCKOCTH K B npocTpancTBe. CllojkeHHe M BEMMUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
6.9 Ha gHcno. PasnoxeHue BeKTopa o TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio mapannenenunena.

Pemenue 3a1a4, CBA3aHHBIX C IPUMEHEHHEM IIPaBUII JEHCTBHI C BEKTOpAMH

[IpssmoyrosnpHas cucreMa KoopauHaT B npoctpancTee. Koopaunatel Bexropa. [Ipocreiimue 3anaun
6.10 | B KoopamuHatax. Vron Mexay Bektopamu. CKalgpHOE IPOU3BEICHHE BEKTOPOB. Beruucienue yrios

MEXKy IPSIMBIMH U IUTOCKOCTAMH. KOOpIMHATHO-BEKTOPHEIH METO IPH PelIeHHH FeOMETPHIECKUX
3azad




IMPOBEPSIEMBIE HA EI'> 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30BATEJILHOU

[IPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA30BAHHUS

Kon
NPOBEPSEMOr0
TpeboBaHusA

IIposepsiemblie TPeGOBAHNA K IPEAMETHBIM Pe3yJbTATAM OCBOCHHSA OCHOBHOM
00pa3oBaTeILHON MPOrpaMMel cpeiHero o6mero o6pasoBaHns

Bragenue MeTOaMH  [OKAa3aTeIbCTB, &ITOPHTMAMH pEIIeHHs 3ajad; yMEHHE
(opMyTHpOBaTE W ONEPHPOBATh IOHSTHSMH: OIpEJEICHHE, aKCHOMa, TEeOpeMa,
CHIENICTBHE, CBOMCTBO, IIPU3HAK, JOKa3aTeIbCTBO, PABHOCHJILHBIE (OPMYITHPOBKH;
IPUMEHATH HX; YMeHHEe (JopMyIMpoBaTh 00OpaTHOE M MPOTUBOIOJIOKHOE YTBEPXKICHHE,
NPUBOJIMTE MPHMEPHI MW KOHTPIPHUMEPHI, WHCIOIL30BaTh METOX MAaTeMaTHYeCKOH
MHIYKIHH; IIPOBOAUTH JOKA3aTEIBHEIE PACCYKACHHS IPH pPEeINeHHH 3a1ad, OLEeHHBATH
JIOTHYECKYI0 IPaBHJIBHOCTE  PAcCyXICHHH; yMEHHE ONEpPHPOBaTh  HOHATHAMH:
MHOYECTBO, IOAMHOYECTBO, OIE€PAlHH HAJ MHOXKECTBAMH; YMEHHE HCIIOIB30BaTh
TEOPETHKO-MHOKECTBEHHEIM alapaT sl ONUCAHHUs PeabHBIX TPOLECCOB U SBJICHUH U
IIpH PElIEHAX 3a1a4, B TOM YHCIIe W3 JAPYTHX YIeOHBIX IPEIMETOB; YMEHHE ONIEPHPOBATH
HOHATHAMA: rpad, cBs3HBIN rpad, AepeBo, HUKIL, rpad Ha MIOCKOCTH; YMEHHE 3a/laBaTh U
OIMCHIBATh Ipadbl pazIMYHBIMA cI0c00aMHU; HCIIONB30BaTh rpadbl NPH PENICHUH 33189

VMeHue olepHpOBaTh NOHATHSIMI: HaTypPaJbHOE YHCIIO, LEJI0e YUCIIO, CTEIEHb C LIE/IbM
nmokasaTejieM, KOpeHb HAaTypaJdbHOH CTEIICHH, CTEIEHb C pallMOHAJIBLHBIM ITOKa3aTeleM,
CTENEHb C ACHCTBUTENBHBIM [IOKa3aTesieM, JorapudM 9ucia, CHHYC, KOCHHYC ¥ TaHI€HC
IIPOM3BOJIEHOTO 4YHCJa, OCTATOK 110 MOJIYJIO, PAalMOHAIbHOE YHCIIO, HPPallHOHAIBHOE
YHCII0, MHOKECTBA HATYPAIbHBIX, LENEIX, PAlHOHAIBHBEIX, AEHCTBHTEIBHBIX YHCEI,
yMEHHE HCIONB30BAaTh IPU3HAKH [EMAMOCTH, HAaWMEHBINMN oOOmuMEH JendTens H
HauMeHbIIee oflnee KpaTHOe, alropuT™M EBK/IHIa IpH pPEIICHHH 3a1a4; 3HAKOMCTBO C
Pa3UYHEIMA TTO3HIUOHHEIME CHCTEMaMH CUMCIICHHS; YMEHHE BBIIOJIHATH BBMHCIICHHE
3HayeHW# ¥ TNpeoGpasoBaHHS BBRIPAKEHHH CO CTENeHAMH H  Jorapuadmamw,
npeobpa3oBanus ApoOHO-PAHOHAIBHEIX BEIPAKECHHH; YMEHHE ONCPHPOBATh IIOHATHAME:
IOCIIEIOBATENBHOCTE, AapH(METAYECKas IIPOTPECCHs, TIeOMEeTpHYecKas IIPOTPECCHs,
Heckoneuno  yObIBaloommass  TreoMeTpUYecKas  IPOrpeccHs;  yMEHHe  3a/1aBarh
ITOCIE0BATENEHOCTH, B TOM YHCIE C IIOMOIIBIO DEKYPPEHTHBIX (GopMys; ymeHue
OIEPHPOBATH TOHATHSIMH: KOMIUIEKCHOE YHCIIO, CONPKEHHBIE KOMILUICKCHBIC YHCIIa,
MOAYJIE ¥ apryMeHT KOMIUIEKCHOTO uHcia, (opMa 3amucH KOMIUICKCHBIX YHCEI
(reomeTpudecKkad, TpPHIOHOMETpHYecKas H anre0paddeckas); YMETh IIPOH3BOAUTH
apuMeTHUECKAE eHCTBHA C KOMIUIEKCHBIMH YMCJIaMH; TIPUBOAWTH TPHAMEPHI
HCIIOB30BAHMS KOMIUIEKCHBIX YHMCEIl; ONEPHPOBATh MOHATHAMA: MaTpulla 2x2 u 3x3,
OIIpEe/ICIUTEI> MATPHIIL], T€OMETPHYECKHI CMBICI OIIPE/IEITHTE IS

VMeHre omnepupoBaTh MOHSTHSAMH: PallHOHAJIbHbIE, MPpPAlHOHAIBHBIC, II0Ka3aTe/IbHBIC,
CTEIEHHBIE, JIOTApH(MHUECKHe, TPUTOHOMETPHYECKHE YPAaBHEHHS M HEpaBeHCTBA, HX
CHCTEMBI;, YMEHHE  ONEpPHPOBaTH  MOHATHAMH:  TOXAECTBO,  TOXKACCTBEHHOE
npeoGpa3oBaHre, YpaBHCHHWE, HEPABEHCTBO, CHCTEMa YPaBHEHHH W HEPaBeHCTB,
PaBHOCHILHOCTh YpPABHEHHH, HEPaBEHCTB M CHCTEM; YMEHHE pemarb YpaBHCHHSA,
HEpPAaBEHCTBA M CHCTEMBI C IIOMOINBIO pPAa3IMYHBIX NPUEMOB; permaTk YpaBHEHHI,
HEpaBEHCTBA M CHCTEMEl C IapamMeTpoM; IPHMEHsATh YPaBHEHWs, HEPaBEHCTBA, HX
CHCTEMBI JII PEIeHHs MaTeMaTHYeCKUX 3a/1ad ¥ 3aJ1ad U3 pasIM9HbIX 001acTeil HAyKu U
pealbHOM JKU3HU

VMeHHe OINepHpOBaTh IOHATHAMHA: (QYHKIHS, YETHOCTH (YHKIMH, IEPHOAUYHOCTD
dbyHKIHE, OrpaHHYEHHOCTH (YHKIUH, MOHOTOHHOCTH (DYHKIMM, SKCTpeMyM (yHKIHH,
Haubonbllee M HAaHMEHbIIEe 3HAYCHHA QYHKIHH HA [IPOMEKYTKE, HENpephIBHAL
dbyHKIHsI, acHMOTOTHI rpaduka (yHKIWH, Ieppad M BTOpas MPOH3BOAHAS (YHKIHH,
reoMeTpHYeCKui U (U3MYECKHH CMBICT MPOM3BOIHOM, mMepBooOpasHas, ONpeAeNEHHBIH
MHTErpaJ; yMeHHe HAaXOJWTh ACHMIITOTHl rpaduka (yHKIMH; yYMEHHE BBIUUCIIATH




—

[IPOM3BOMHEIE CYMMBI, IPOM3BEICHUS, JaCTHOTO M KOMIO3HIMH (GyHKIHE, HAXOIUTH
ypaBHEHHE KacaTeJbHOM K TpaQuKy (YHKIMM; yMEHHE HAXOJQATh IPOH3BOIHBIC
JMeMEHTapHBIX (YHKIMI; yMEeHHe WCIIONb30BaTh IPOU3BOAHYIO I HCCIEIOBaHHS
dyHKIHH, HAXOMMTH HAKOOIBIINE U HAUMEHbIIHE 3HaYeHUs QYHKIHH; CTPOUTH rpaduKy
MHOTOWIEHOB C HCIIONB30BAHMEM AaIliiapara MaTeMaTHYeCKOro aHajiu3a, HOPHMEHSThH
MPOM3BOHYIO /Ul HAXOXACHHS HAWIYYIIEr0 PEIeHHs B NPUKIAJHBIX, B TOM HHCIE
| COLHMANBHO-3KOHOMHYECKHX H (QH3MYECKHX 3a/1adax; Hax0UTh TUI0maay u 06bEMel Gury
C NOMONIBK MHTErpaia; MPUBOAMTE IPHMEPhl MaTEeMaTHYECKOr0 MOJCTHPOBAHHA C
NOMOIIBI0 AH(PepeHIHaILHBIX YpaBHEHUI

VMeHHe ONepHPOBATh MOHATHAMHA: rpaduk (yHKIHH, oOpaTHAs (QYHKIHA, KOMIIO3HIIHS
dbynxnuit, muHeiinas QyHKOEs, KBagpaTHuHas OGYHKIHS, pauMOHaIbHAS QYHKIHSA,
crenenHas (YHKIHS, TPUTOHOMETpHYEcKne QYHKIMH, oOpaTHBIE TPUTOHOMETPHYECKHE
GyHKIMH, MOKasaTenbHas M Jorapudmudeckas (QYHKIHH; YMEHHE CTPOHTh TIpadHKu
U3ydeHHLIX (DYHKIH, BBIONHATH mpeoOpasoBaHus rpagukoB (yHKIWH, MCIONL30BATH
rpaduKH Ul U3YYEHHS MPOLECCOB M 3aBHCHMOCTEH, IPH PENICHMH 3aad W3 APYIHX
yueOHBIX IPEAMETOB M 3a[a4 M3 peabHOH JKH3HH; BRIpaXaTh GOpMyJiaMy 3aBHCHMOCTH
MeKIy BEIMYMHAMHM; MCIIOIB30BaTh CBOWCTBA M rpaduKM QYHKIHH U pEIICHHS
ypaBHeHMi, HEpaBeHCTB U 3agad C IapaMeTpaMH; H300pakarb Ha KOOpPJMHATHOH
IUIOCKOCTH MHOYKECTBA PEIICHHH ypaBHEHHUH, HEPABCHCTB M HX CHCTEM

VMeHMe pemarh TEKCTOBBIE 3aa4qil Pa3HBIX THIOB (B TOM YMCIE HA MPOLEHTHI, JIOJHU H
4acTH, Ha JIBHIKEHHE, paboTy, CTOMMOCTH TOBAPOB H YCIIYT, HAIOTH, 331a4d U3 00nacTu
yIIpaBJIeHus JIMYHEIMA ¥ CEMEHHBIMH (DHHAHCAMM); COCTABJIATH BBIDAXKCHHS, YPaBHECHHU,
HEpPAaBEHCTBA U UX CHCTEMBI IO YCJIOBHIO 3a/1aul, HCCJIEZ0BATH MOMYyYECHHOE PElIeHne U
OIEHUBATH IPaBIONON00HOCTh PE3yIbTATOB; YMEHHE MOJIEINPOBATh PealbHbIE CHTYAIHH
Ha S3BIKE MaTEeMaTHKH; COCTABIIATh BBIPAXKEHUS, YPABHEHHA, HEPABEHCTBA H HX CHCTEMBEI
II0 YCIIOBHIO 3aJla4H, MCCIIeI0BaTh IOCTPOEHHBIE MOJETH C MCIONL30BAHMEM allapara
anreGpbl, HHTEPIPETHPOBATH ITOTyYEHHBIN Pe3yJIbTaT

VMeHHE ONepUpoOBaTh MOHATHSAMH: cpesiHee apudmeTHyeckoe, MeJHana, HauOobIIee U
HaMMEHBIIEE 3HAYEHHs, pa3sMax, MUCIEepPCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOIO
Habopa; yMeHHe WM3BIEKaTh, HMHTEPIPETHPOBATh HH(OPMAIHIO, NpPEICTABICHHYIO B
Tabnmnax, Ha Juarpammax, rpaukax, OTpakalollyl0 CBOMCTBA pEalbHBIX IPOIECCOB U
SBJIEHUM; TIPEACTABIATh MH(GOPMAIMIO ¢ IOMOMIBIO TabMIl M JUArpamMM; HCCIeI0BaTh
CTAaTHCTHYECKHE JaHHBIE, B TOM 4HCIE C IPHUMEHEHHEM IpadUYECKMX METOHOB H
SIEKTPOHHBIX CPEJICTB; rpabMYecKy HCCIeJOBaTh COBMECTHBIE HAOMOAEHHUS C IIOMOLIBIO
JMarpaMM pacceMBaHHs H THHEHHON perpeccun ]

VMeHHe OIepHpOBaTh NOHSTHIMHE: CIy4aliHbIA OIIBIT U CIIy4aiHOE COOBITHE, BEPOATHOCT
CITy9aiHOTO COOBITHS, YMEHHE BEIYUCIATH BEPOATHOCTh € HCIOIb30BAHUEM IPa(pUUeCcKuX
METO/IOB; TIPHMEHATh (OPMYJIbI CIOKEHHS W YMHOKEHHS BEPOATHOCTEH, (opMmyiy
TONHOK BepoATHOCTH, (opmyny beprymmi, komOuHatopHble (GaxTel B (HOPMYIIBI
OIEHMBATH BEPOSTHOCTH pEaIbHBIX COOBITHH; YMEHHE ONEPHPOBAThH IOHATHIMH!
ciydaiiHas BeJWYMHA, pAaCHpe/IC/ICHHE BEPOATHOCTEH, MaTeMaTH4eCKOe OXKUJaHHE,
JIMCTIEPCHS M CTAHJAPTHOE OTKJIOHEHWE CITy4aifHON BeMMYHHBI, (YHKIMH paclpeie/IeHus
¥ IUIOTHOCTH PAaBHOMEPHOIO, ITOKA3aTelbHOT0 M HOPMAIbHOI'O paclpeieleHHH; yMEHHe
HCIIOJIB30BATh CBOMCTBA M3YYEHHBIX paclpee/ieH i [l pelIeHns 3a1ad; 3HaKOMCTBO C
| moHATHSMH: 3aKOH OOJBIIMX YHCE], METOAB BRIOOPOYHEIX HCCIECIOBaHHM; yMEHHE
| IPUBOIUTE NpPHUMEPHl NPOSIBICHHUA 3akoHa OONBIIMX WYHCEI B INPHPOIHBIX H
| OOIIECTBEHHBIX ABICHUAX; YMEHHE OMEPUPOBATH MOHATHIMH: COYCTAHHE, MEPECTAHOBKA,
| 9MCI0 coueTaHMi, 4YHCIO TepecTaHoBOK; OumHOM HplOTOHA; yMeHHE DIPHMEHATH
KoMOuHATOpHEIE (aKTBl M PACCYKACHMS 1A PELICHHA 3a]a4; OLEHHBATh BEPOATHOCTH
peanbHBIX COOBITHH; COCTABISITE BEPOATHOCTHYIO MOJEIE ¥ HHTEPIPETHPOBAThH
MOJIYYEHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMH: TOUYKa, MpsMasd, IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K,
JIyd, BEJIHWYHMHA YIJa, IUIOCKHHA yToJ, JABYIpaHHBIM yroja, TpEXTPaHHBEIA yrol,
CKpEIIMBAOIIMECS IPSIMBIE, I[APALICIHHOCTh H  MNEPHEHAUKYIAPHOCTE NPsAMBIX H |




TIIOCKOCTeH, Yrol MEXIy HPSIMBIMH, YTOJl MEXTY IPSMOM M IUIOCKOCTBIO, YTOJl MEXy
IUIOCKOCTAMH, PAacCTOSHHE OT TOYKH JO ILUIOCKOCTH, PAcCTOSHHE MeEKIy NPSIMBIMH,
PacCTOsHUE MEXTY IIIOCKOCTAMH; YMEHHE HCIIOIB30BATh IPH PEIICHAH 3a/lad H3Y4CHHBIC
(baKTEl ¥ TeOpeMbl [UIAHHMETPHH; YMECHHE OICHHBATH Pa3MEPhl 0OBEKTOB OKPYIKAIOMIET0
MHpa; CTPOHTh MATEMaTHUECKHE MOJEIH C IMOMOIILI TeOMETPHYECKHX IOHATHH M
BENTHYHH, PENIaTh CBA3AHHBIE C HUMH IPAKTHICCKUE 3a/aH
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VMeHHe ONepHpoBaTh MOHSTHIME: IUoMmMaab (QUrypsl, 00bEM (QUryphl, MHOTOTPaHHHK,
NpaBHNBHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA, KyO, MapajuleNennnes, npuiMa,
nupamua, GUrypa M MOBEPXHOCTH BPAIICHHMA, MIMHAP, KOHYC, map, cdepa, miomans
cdepsl, TIOMATs MOBEPXHOCTH IHPaMHIBI, IPH3MBI, KOHYCa, IUIMHApA, 00BEM KyOa,
IPSAMOYTOJIBHOTO TapayUIeIeHIeNa, MHPaMu/Ibl, NPH3MBI, LHIMHIpA, KOHYCa, INapa,
pa3BEpTKa IIOBEPXHOCTH, CEYECHMS KOHyca M I[IAIMHIpa, NapajUlelbHBIE OCH HIIH
OCHOBAHHIO, CEUEHHE IMapa, MIOCKOCTh, Kacaromasics cdepsl, IMIMHAPA, KOHyca; YMEHHE
CTPOMTH CEYeHHE MHOTOIPaHHHKA, H300pakaTh MHOrOrPaHHUKH, (QUTYPEI ¥ IIOBEPXHOCTH
BpAICHHUS, MX CEYCHWS, B TOM 9YHCIE C IIOMOIIBIO 3JICKTPOHHBIX CPE/ICTB; YMCHHC
NPUMEHATh CBOWCTBA TE€OMETPHYECKHX (Hryp, CcamMOCTOATENHO —(OPMYIHPOBATH
ONpeleeHHs] H3ydaeMbIXx (HUTYp, BBIIBHIaThH THIOTE3bl O CBOMCTBAX H IpH3HAKaX
reomMeTpuueckux (uryp, 0oGOCHOBBIBaTH MJIH OIPOBEPrarh HX; YMEHHE IPOBOAHUTEH
KIAacCH(UKANMIO (HUTYp II0 pa3HYHBIM TPH3HAKAM, BBIIONHATE HEOOXOMMBbIE
JOIOJIHATENBHBIE TOCTPOSHHUS B
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YMeHHe OnepupoBaTh MOHSTHAMY: JBIKCHHE B IIPOCTPAHCTBE, MAapajuIebHbIA IePeHOC,
CAMMETpHA HA IUIOCKOCTH ¥ B TNPOCTPAHCTBE, IOBOPOT, HpeoOpa3oBaHHe IMOA00HI,
nono6HbIe GHTYpHI; YMEHHE Paclio3HABATh PABHBIE H MOAOOHEIE QUIYpPH, B TOM 9HCIE B
IPUpOJle, HCKYCCTBE, APXUTEKTYPE; MCIONB30BAaTh [COMETPHYECKHE OTHOMICHHA IpH
pElICHHH 3a7ad; HAXOJUTH IeOMETPHYECKHe BeTHYMHb! (JUIMHA, YOl IUIOMas, 00hEM)
IIPA PEIIeHHH 3ajad W3 APYIMX y4eOHBIX MPEJMETOB W M3 peabHOM JKM3HH, yMEHHE
BEMMHCIIATE TEOMETpPHYECKHe BEMMYMHBI (JUIMHA, yroj, Iomags, 00BEM, IUIOmaIs
TIOBEPXHOCTH), HCIONB3ys H3YydeHHBIE (OPMyYJIBl M METOIbl, B TOM HYHCIE: IUIOIANb
IIOBEPXHOCTH TIHPaMHEL, IPH3MBL, KOHyca, IHIHMHApA, IWomams cheps; o0béM Kyoa,
NpsIMOYTOJIBHOTO TapajUIeNienyIesia, MHpaMKuIbl, IPHA3MBI, [HIMHApA, KOHYyca, IIapa;
yMEHHE HAXOIUTh OTHONIEHHE 00BEMOB 1TOI00HBIX QHIYD
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' Ymenue OIlEpHpPOBaTh MOHATHIMH: MPAMOYroJibHas CHCTEMa KOOpOuHAT, BCKTOD,

KOOpPJIMHATEI TOYKH, KOOPIHHATEI BEKTOPA, CyMMa BEKTOPOB, IPOM3BE/ICHAE BEKTOpa Ha
9HCNO, pa3NOKEHHe BeKTOpa 10 0asHcy, CKalsSpHOE NpOM3BENEHHe, BEKTOPHOE
IPOM3BEJCHAE, YIOJN MEXIAy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U
KOOpIMHATHBIA METOX /Ul PEUICHHs FEOMETPHYECKHX 3ajad M 3a1ad APYTHX y4eOHBIX
pe/IMETOB
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Ymenne BbIOMpaTh MNOAXOAAIINA METOX JUIS PELICHHSA 3a/la4d; NOHHMAaHHE 3HAYMMOCTH
MATEMATHKH B M3y4EHHH NPHPOJHEIX ¥ OOINECTBEHHBIX NPOLECCOB M SABICHUM; yMeHHEe
pacro3HaBaTh IPOABICHHE 3aKOHOB MareMarTHKH B HCKYyCCTBE, yYMEHHME IMPHBOJHUTH
IIPUMEpPH] MATEMAaTHYECKHX OTKPBITHH POCCHICKON ¥ MUPOBOM MaTeMaTHYECKON HAYKH




INEPEYEHbB 3JIEMEHTOB COAEPKAHUSI, IIPOBEPSIEMBIX HA EI'D

IO MATEMATHKE
Kopn | IIporepsieMblii 2JieMeHT coiepKaHHs
1 | Uncna u BEMHUCICHHS
1.1 | HarypaneHsle u niessie 9ucia. [Ipu3Haxy JeTuMMOCTH NETbIX YHCEl
12 Panmmonansuele uucna. OOLIKHOBEHHBIE U [IeCATHYHbIE JpoOH, MpOLEeHTHl, OecKoOHEeuHbIe
nepuoudecKue Apobu
13 Apudpmerndeckuii KOpeHb HaTypanbHOHM cTeneHd. JleiicTBHA ¢ apHpMeTHYECKMMH KOPHIMH
HATYPaIbHOH CTEICHH
1.4 | Crenens c neneM nokasaresneM. Cteness ¢ paldoHaIbHRIM nokaszateneM. CBoicTBa cTeneHu
15 CHHYC, KOCHHYC M TAHT'€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, aDKKOCHHYC, apPKTaHI'€HC YMCIIOBOTO
| " | aprymenTa
1.6 | Jlorapudwm uucna. JlecaTHuHbIE X HATYPaIbHEIE JOrapu(Msl
17 JleiicTBHTENbHBIE YHCTa. ApHQMETHYECKHE ONEpalud ¢  JACHCTBHUTENbHBIMH  YHCIAMH.
IIpuGnmxEHHEbIE BRIYMCIEHUS, IPaBU/Ia OKPYTJIEHUS, IPUKH/IKA U OLIEHKA PE3y/IbTaTa BhIUMCIICHUH
1.8 | Ilpeobpa3oBanue BhIpaKeHHH o
1.9 | KommiekcHEIE 9ucia
2 | YpaBHeHUS U HEPABEHCTBA B
2.1 | Ilensie u 1poOHO-palHOHATBHBIE YPaBHEHHS
2.2 | MppannoHnaibHbIe YpaBHEHHUS
2.3 | TpuronoMeTpuIeCcKHe ypaBHEHHS
2.4 | IlokasarenbHbIe U JorapupMUUECKUe YpaBHEHUS
2.5 | Ilensle u fpo6HO-paLOHAIBHBIE HEPABEHCTRA )
2.6 | MppaunoHaIbHEIE HEPABEHCTBA ) -
2.7 | IlokasartenbHbIe U JOrapu(pMUUECKHE HEPABEHCTBA
2.8 | TpuroHoMerpuuecKue HEpaBeHCTBa
| 2.9 | CucreMsl H COBOKYIHOCTH YPaBHEHHH W HEPABEHCTB
210 VpaBHeHHs1, HEPABEHCTBA M CHCTEMBI C ITapaMeTpaMu )
2.11 | Marpuna cucTeMbl IHHEHHBIX ypaBHeHHH, ONpeeuTE b MaTPHILIB!
3 | OyHKIHH H rpa(HuKH
31 ®yukuus, crocobsl 3ananus Gpynakuud. ['paduk Gysxmun. Baaumuo obparusie Gynxiun, YeTHeie u
HeuéTHBIe QyHKimy. [Tepuoauueckue QyHKIHH
O6GnacTh ompejeNeHHss W MHOKecTBO 3HaueHnwit ¢ynkuuu. Hymn dysxuuu. IIpoMexyTku
3.2 | 3sHaKomocTOosHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl ¥ MHHUMYMBI (DyHKIIMH.
Hauboneinee 1 HauMeHbIee 3HaueHue GYHKIUHE Ha IPOMEKYTKE
33 Crenensas (yHKIHS ¢ HaTYpaldbHEIM H IeIbIM mokasateneM. E¢ coiictBa u rpadux. CpolicTBa H
rpaduk KOpHS n-0# cTeneHn
3.4 | Tpuronomerpuyeckie QYHKIIMH, HX CBOHCTBA U TpaduKu ]
3.5 | Iloka3sarensHas U JorapudpmMuueckas QyHKIMH, KX CBONCTBA H TpaduKu
3.6 | Touxu pa3pbiBa. ACHMIITOTEI rpadukoB Gynknuii. CroficTa GyHKIM, HENPEPEHIBHLIX HA OTPE3KE
3.7 | IlocnemoBaTenbHOCTH, CIIOCOORI 3a1aHHs TOCIEI0BATEIEHOCTEH
3.8 | Apudmerudeckas u reoMeTpuyecKas nporpeccun. Popmyia CIOKHEIX IIPOLEHTOB
4 | Havayla MaTeMaTHYECKOrO aHaIM3a
4.1 | Ilpowussosnas ¢pyHKknuH. ITpon3BoiHbIe SleMeHTapHbIX QyHKIMH
492 IIpuMeHeHHe TIPOM3BOMHOM K HMCCIEAOBAaHMIO (GYHKIMH HAa MOHOTOHHOCTh M OKCTPEMYMBL
Haxosxnenue HauOOIbLIEro U HAMMEHBIIEro 3HaueHus QYHKIIMY Ha 0TPE3KE
4.3 | TIlepooGpasznas. MaTerpan
5 | MHOXeCTBa M JIOTHKA




5.1 | MHoXecTBo, Ollepalluy Haj MHOKecTBaMH. Jlnarpammer Diepa — Benna
5.2 | Jloruka
6 | BepoATHOCTb M CTATHCTHKA
6.1 | OmucaresnbHas CTATUCTHKA
6.2 | BeposTHOCTD
6.3 | KomOmnaTopuka
7 | 'eomerpus
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMBIe B TJIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOrOrpaHHHKH
7.4 | Tena ¥ NOBEPXHOCTH BPALICHHUS
7.5 | KoopauHaTel ¥ BEKTOPEI




YUEBHO-METOIUYECKOE OBECIIEYHEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

» MaTtemaruka: anrebpa ¥ Hayasa MaTeMaTHUYECKOrO aHalu3a, FeOMeTpusl.
I'eomerpms. 10-11 knacc. Aranacss JI.C., byty3os B.®., Kagommes C.b. u np.
Axunoneproe obmectso «M3marensctBo «lIpocsemienue»

METOIUYECKUE MATEPHUAJIBI JJISI YYUTEJIA
1. E.M. PabunoBnd4. 3anaun U ympaXKHEHHs Ha FOTOBBIX depTixax. 10-11
kiaccel. ['eomerpus. Mocksa. «Mnekcay.
2. A1l Epmoga, B.B. 'ono6opoarko. CamocTosTeIbHEIE ¥ KOHTPOJIbHBIE
pabotel. ['eomerpus 10-11. Mocksa. «Mnekcay. .
3. A.Il. Epmosa, B.B. ['ono6Gopoasko. YcTHEIE POBEPOYHEIE H 3a4E€THHIE
pabots! o reometpun i 10-11 knacca. Mocksa. «Mnexcay.
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