MUWHUCTEPCTBO MIPOCBEIMIEHUSA POCCUIICKON ®EJEPAIINN
MUHUCTEPCTBO 3IPABOOXPAHEHUS CBEPAJI0OBCKOM
OBJIACTH

I'KOY CO "lIxkoaa-uarepnar Ne 17"

YTBEPXIEHO
Hupextop 'KOY CO
«IIIxona-uarepHatr Nel7»

M.M. UnkoBuu

29.08.2023

PABOYASI IPOTPAMMA
(ID 914818)

yueOHoro npeamera «I'eomerpus. ba3oBbiii ypoBeHb)
st oOygaromumxest 11-12 knaccon

Exatepunoypr 2023



MNOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma ydeOHOorOo Kypca «I'eomerpusi» 0a30BOro ypOBHS IS
obygarormuxcst 11 —12  kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
rOCyIapCTBEHHOT'O 00Pa30BaTENLHOTO CTaHAApTa CPEAHEro o0Iero oOpa3oBaHus,
¢ yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHCKOTO 0O0pa30BaHUS.
Peanuzarus mporpamMmbl 00eCrieYrBaeT OBIAICHUE KIFOYEBHIMA KOMIIETCHIIMSIMH,
COCTABJISIIONIUMH  OCHOBY JIJIS CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOIIXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHusi OOyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METANpEeAMETHBIX |
MPEAMETHBIX PE3YIhTAaTOB OOYYCHHS TEOMETPUU B HAIMPABICHUU JMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMUpOBaHUS (YHKIMOHATHLHOW MaTeMaTHYECKOU
TPAaMOTHOCTH, U3YUYEHUS NPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y oOyuaromuxcs
NPaBUJIbHBIX MPEACTABICHUM O CYIIHOCTH W MPOUCXOXKICHUH T€OMETPUUECKHX
aOCTpaKiMii, COOTHOIIEHUH PEAITbHOIO0 M HICAIBHOT0, XapaKTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SABJICHUA M TMPOLECCOB pPEAIbHOTO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIM MATEMATHYECKOTO MOJICIMPOBAHUSI B HAYYHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yUYalUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl ajamnTaiid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBisieTCss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXKHOCTh M3y4YEHHUS Kak
JUCHUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbllUIeHHE, (opMupyeMoe MpU U3YYEHUH OOydaronuMucs
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ PCIIEeHUsS TEOMETPUUYECKUX 3a7a4y, YMEHHE BBIJIBUTATh W OINPOBEPraTh
TUTIOTE3bl HETMOCPEACTBEHHO HCIOJB3YIOTCS TPH PEIICHUU 3a7ad €CTECTBEHHO-
HAyYHOT'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATeNbHOCTH 4esnoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaabHOro ObITHsA, (opMma
OTpPaXEHUSI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCIENTHOTO TO3HAHWUS U aKTUBHOTO



npeoOpazoBanHus  jAelicTBUTENbHOCTH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BENMHSIET pa3Hble BUIbI Yy4eOHOM U TPYAOBOW JESATEIBHOCTH,
SBJIIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXXKHBIX KA4YeCTB, MOATOMY AaKTyaJlbHa
3amaya (QopMUpOBaHUS Yy OOYYAIOLIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUAHOCTH OOpAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ACSITEIbHOCTH [0 MHOTMM HaIIPABJICHHUSM.

Ilenp ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE O0OyueHusi — 00meo0pa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyyarouuxcsi  yepe3  oOecrneyeHWe  BO3MOXXKHOCTM — NPUOOpETeHHs] U
UCIIOJIb30BAHUSI CUCTEMATHYECKHX TIE€OMETPUYECKUX 3HAaHUW W JEHCTBUI,
crenu@UUHBIX TEOMETPUHU, BO3MOXKHOCTH YCIIEITHOTO MPOAOKEHUSI 00pa3oBaHus
10 CIIEIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa MJis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBaHus. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEMaTUYECKHUE YMEHHs, CBSI3AHHbIE
co crneuupuKod TEeOMETPUM U HEOOXOJIMMbIE JJIi JKU3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
riyOOKO, €CliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B IPOGECCHOHATBHON eI TEIbHOCTH.

JlocTmkeHre ULear OCBOCHHUS MPOrpaMMbl OOECIEeUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuoputeTHBIMH 3aJadyaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 11—12 kiaccax sBISIIOTCS:

e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KakK 4YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KaK O BOKHEHIINX MAaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaThb Ha YepTEekKax, MOJEISIX U B
peaIbHOM MHPE MHOTOIPAHHUKH U TEJIa BPAILEHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lady HAa TIOCTPOEHUSI HA U300pa’KeHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJIaX BPAILIECHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTeIbHBIC
pacCyXJIeHUs B XOJIe PEIICHUS CTEPEOMETPUYECKUX 3aJady U 3aj1ad ¢
IPaKTUYECKUM COJEPKaHUEM;



e pa3BuTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKUX  CIIOCOOHOCTEMH
oOyyJarouuxcsi, TMO3HABATEIbHON  AKTUBHOCTH,  MCCIIEOBATEIbCKUX
YMEHHI, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue (byHKIHOHATIBHOM I'PAMOTHOCTH, pENIEBAHTHOM
FEOMETPUU: YMEHHE paclo3HaBaThb MPOSBIECHUS TIE€OMETPUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallusiX U MpPH U3YUYEHUU JPYTHUX Y4EOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTeH, (OopMynIHpoBaTh HUX Ha S3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIEIH, TPUMEHSITh OCBOCHHBIN
FEOMETPUYECKUM ammapar [Js PElIEHHUs NTPaAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3aJad, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, M OTPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUIEHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3yUYECHUIO NPEIMETA.

[IpeanoureHue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUSsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
yYallUXcsi B Kypce€ CTEPEOMETPUM NPOBOAMTCS 3a CUET pEIIEHUs 3aJady Ha
CO3/aHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. Co3naHue o0pa3a MPOBOJUTCA C OIMOPON Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O0O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIsiAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOHOTO COJICPHKAHUS.

OcHOBHBIE coaepkaTelibHble JTUHUU Kypca «l'eomerpun» B 11-12 knaccax:
«MHuororpanHukmn», «lIpsMbIe U INIOCKOCTH B ITPOCTPAHCTBE», «Tema BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcs HE TOJBKO IO COJEP)KATENbHbIM JIMHUSM, HO W IO ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJbTaTaM
OCBOEGHHMSI pabouell mporpaMmbl, paclpeAesi€HHbBIM [0 TrojaM o0y4yeHus,
CTPYKTYPUPOBAaHO TaKuM 0Opa3oM, YTOObl OBJAJCHUE T€OMETPUUYECKUMU
NOHATUSAMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCIEA0BATENBHO U MOCTYIATEIBHO, C
coOJI0ICHHEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOUAJIHNCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUM OOydaromuXcs, paciiupss u
yrayOnsis e€, o0pasys MpOUHbIe MHO>KECTBEHHbBIE CBS3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 11 kimacce u 1 gac B
Hezenmo B 12 kimacce, Bcero 3a JiBa roga ooydenus - 102 yueOHbIX daca.

OcobennocTu NMPOrpamMmabl OnpeaesiloTCs KOHTHHI'€HTOM
oOyuaromuxcs. Y4eOHbIN MPOLECC yYalUXCsl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3IOpPOBBSl  OCYIIECTBIISIETCS Ha OCHOBE 0011e00pa30oBaTeNbHBIX MPOrpaMM
OCHOBHOTO  oOmiero  oOpa3oBaHUS IpPH  OJHOBPEMEHHOM  COXPAaHEHUU
KOPPEKIIMOHHOW  HAIPaBJICHHOCTH  I€IarOTHYECKOro  Ipoliecca,  KOoTopas
peanu3yeTcsi yepe3 JOMYCTUMbIE U3MEHEHHUsI B CTPYKTYPUPOBAHHM COJEP KAHMS,
cnenuduyueckrue MeTOoAbl M TPUEMbl padOThI, JOMOJHUTENbHBIE Yachl Ha
KOPPEKIIMOHHBIC 3aHTHS.

Oco0nie oOpa3zoBaTebHbIE MOTPEOHOCTH y €TEH C HAPYUICHUSIMU OMOPHO-
neuratenpHoro ammapara (HOJIA) 3amatorcst cnenudukoil JABUTATEIBHBIX
HapyILICHUH, a Takke CrenupuKod HapyILIeHUs TCUXUYECKOTO Ppa3BUTHUS, U
OTpEACIIAIOT 0COOYIO0 JIOTMKY IOCTPOEHHUs Y4YeOHOro mpoiiecca, HaxoIsiT CBOE
OTpakKeHHE B CTPYKTYpE U COJEPKaHUU 00pa30BaHUI.

Cpenu 0coObIXx MOTpeOHOCTEN, CBOWCTBEHHBIX BCEM OOYYaIOIIUMCS C
HOJIA, BbIIEHAIOT:

- 0053aTeNBbHOCTh HEMPEPHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIETO TpoIIecca,
peaim3yeMoro, Kak uepe3 cojep)kaHue o0pa3oBaTelbHBIX OOiacTed, Tak U B
IPOLECCe UHIUBUIYaTbHOU pabOThI;

- HEO0OXOJIMMO WCIIOJIb30BAHUE CHEIHATbHBIX METOJO0B, MPHUEMOB U CPEICTB
oOydeHus (B TOM YHUCIE CIEUUATU3UPOBAHHBIX KOMIBIOTEPHBIX M ACCHUCTUBHBIX
TEXHOJIOTHIA), 00€CIIEYNBAIOIINX PEATU3ALUIO0 «OOXOIHBIX IMyTEN» 00yUeHus;

- UHIUBHUIyaiu3anusi oOydeHus TpeOyercs B OOJbLIEH CTENEeHH, YeM IS
HOpPMAaJIbHO Pa3BUBAIOIIETOCS peOCHKA;

- HAIJISIHO-JIEUCTBEHHBIM XapakTep cojepxaHus oOpa3oBaHUs U YNPOILECHUE
CUCTEMbI yUeOHO-TIO3HABATENIbHBIX 33/1a4, PEIIAEMbIX B IPOIECCE 0Opa30BaHUs;

- creuuanbHoe OOydeHHe «IepeHocy» cHOpMHpPOBAHHBIX 3HAHUN M yMEHUI B
HOBBIE CUTYallUU B3aUMOJICUCTBUSA C AEUCTBUTEIBHOCTHIO;

- CIeIabHas IOMOIIb B Pa3BUTHUH BO3MOKHOCTEH BepOATbHOW W HEBEpOATbHOMN
KOMMYHHKAIIIH;

- KOPPEKIUs MPOU3HOCUTEIFHON CTOPOHBI PEYH; OCBOCHHE YMEHUS MCIOJIB30BaTh
pedb MO BCEMY CIEKTPy KOMMYHHKAaTUBHBIX CHUTyallud (3aaBaTh BOIIPOCHI,
JIOTOBapUBATHCSA, BIpaXaTh CBO€ MHEHHE, 00CYK/1aTh MBICIU U YyBCTBA U T.J.);



- obecreueHue 0cCOOOM TPOCTPAHCTBEHHOM U BPEMEHHOW OpraHU3aluu
00pa3zoBaTeNbHON CPEJIBL.



COAEPXKXAHHUE YYEBHOTI O KYPCA
11 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeOMeTpur. Touka, mpsAMas, IUJIOCKOCTb,
npoctpancTBo. I[loHsiTe 00 aKCMOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3auMHOEe pacnosiokeHue MpsIMBIX B IPOCTPAHCTBE: IEpECEKaroLIuecs,
napajulelbHble M CKpeluBamoIuecs MnpsMsele. llapamnensHOCTs HPSAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: MApAJUICJIbHBIE MpsAMBIE B IIPOCTPAHCTBE;
MApAVIETBHOCTh TPEX MPIMBIX; MAPAIUICIBHOCTh NPSAMOU U TJIOCKOCTHU. YTJbI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKkocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETPa’Ip, KyO, NapajljiesieuIea; IOCTPOSHUE CEUEHUIA.

[lepnenaAuKYJISIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIBbHBIE W NEPHCHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MpsSAMOU
NEPIECHINKYJIIPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJ, JIMHEHMHBIA YroJ JBYIPaHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 110 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  INIOCKOCTb.
[lepneHAUKYIApPHOCT  IUIOCKOCTEW: MPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHANKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsIMasi U HAKIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajulelenunes U ero cpoucrsa. Ilupamupa: N-yronpHas nupamMuaa, 'paHd U
OCHOBaHUE UPaMU/Ibl; OOKOBAs U MOJIHAsI TOBEPXHOCTh MUPAMUbL; IPaBUWIbHAS U
yCeu€HHas INHUpaMyJa. OJEMEHTbl Ipu3Mbl M nupamuzasl. lIpaBunbHbIe
MHOTI'OTPAaHHMKU: IOHATHE NPABUIBHOIO MHOTOIDAHHUKA; NPAaBUJIbHAS NPU3MA U
IIpaBWJIbHAs IHMpPaMHJA; NPABUIIbHAs TPEYroJibHas IHUPaMHUAA W IPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHune o mpaBUIBHBIX MHOTOIPAaHHUKAX: OKTadIp,
nozexa’ap u ukocasap. CeueHus: Mpu3Mbl U TUPAMUJIBIL.



CuMMmeTpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIHLHO TOYKH, MPSMOMH,
IUIOCKOCTH.  ODJIEMEHTHl CHMMETPUU B  THpaMHAax, Mapajuielenurnenax,
NPAaBUJILHBIX MHOTOTPaHHHUKAX.

Bbrancnenre J€eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, IauaroHalv, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopemMa O OOKOBOW IOBEPXHOCTH MIPSIMOM TPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHOW MHUPAMUJIBI,
TeopemMa O TUlom@aAu yceuéHHouW mmpamunbl. [loHsitue 00 00béMe. OOBEM
MUPAMU/IBI, TTPU3MBI.

[Tomobubie Tema B mpoctpaHcTBE. COOTHONICHHUS MEXIy TUIOMIAISIMU
MOBEpPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

12 KITACC

Tena Bpamenust

[Hunuaapuyeckas MOBEPXHOCT, oOpasyroiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON moBepxHOocTU. [lunuHap: ocHoBaHus U
OOKOBasi IMOBEPXHOCTb, OOpa3ylollas MU OCh;, IUIONIaAh OOKOBOW U TIOJIHOU
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU nmoBepxHOCTU. KOoHyC: ocHOBaHMe U BepilinHa, 00pa3yronias
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yollie U BbICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3auMHoe pacnonoxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I01aab chepsl.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.

KoMmOunanuu Ten BpalieHus W MHOTOTPAHHHUKOB. MHOIOrpaHHUK,
OTMMCaHHBIM OKO0JIO cdephl; chepa, BHHCaHHAsT B MHOTOTPAHHHUK, WM TEJO
BpaIllCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJILHOTO Tapajuiesnienunena M ciaeAcTBuss u3 He€. OO0bEM LUIUHIpA,
KoHyca. O0BEM 11apa u IIoIaab chephl.

[TomoGusie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus wmwiMHApa (TApaUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJAIIEe 4Yepe3 BEPIIMHY), CEUEHUS
nrapa.



BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha muiockocty U B mpocTpancTBe. ClI0KeHNE U BBIYUTAHNUE BEKTOPOB.
YMHOXKEHHE BEKTOpa HA YUCIO. Pa3ioxkeHne BEKTOpa 10 TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamwtenenunena. Pemenuwe 3amad, CBSA3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMU U INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1aY.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro THpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha POCCHUHMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY Y HAaCTOSIIEMY POCCUHCKOM MaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cdepax
HSKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HApOJa;
c(OpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTIOCTHKEHUIN HAYKH U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peleHnu, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa »KMU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U

OT/IbIXa, peryisipHas ¢busnueckas aKTUBHOCTb); bu3nuecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUIX CIIOPTUBHO-03/I0POBUTENBHOI
JEATEIIbHOCTHIO.

TpynoBoe Bocniutanue:
TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOHS; MHTEPECOM K
paznuuHbIM  cepaM  MpoQecCHOHANBHOM  JIEATEIbHOCTH, CBA3aHHBIM  C



MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oyaymeil npodeccun M peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHIO U
caMO0OOpa30BaHNI0 HAa NPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJIOTHYECKOe BOCIINTAHHUE:

c(OpPMHUPOBAHHOCTHIO 3KOJOTHYECKOW KYIbTYphl, MOHHMAaHUEM BIIUSHUA
COIIMAJIBHO-?)KOHOMHUYECKUX MPOLIECCOB HA COCTOSIHME NPHUPOAHOW M COLMAIBHON
Cpelbl, OCO3HAHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX MpodiIeMm;
OpHEHTAallME Ha NPUMEHEHUE MATEMaTHYECKUX 3HAHUM JUIA PEIICHHs 3a7ad B
0o0JacTH OKpYy)KaloIled Cpeapl, IUIAHUPOBAHUSA TOCTYNIKOB H OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIEW CPEJIbI.

LleHHOCTH HAYYHOI'O IO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM H  OOUIECTBEHHOM MpPAaKTUK{, MOHUMAaHHEM
MaTEMaTHYECKON HayKM Kak c(epbl 4YeIOBEUECKOH MAESITENbHOCTH, ITaloB €€
pa3BUTUSA M 3HAYMMOCTH JUIA Pa3BUTUS LUBUIIM3ALMM; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISATh IPOEKTHYIO M HCCIIEJOBATENbCKYIO JESTEIbHOCTD
WHIUBUYAJIHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«MatemaTuKa XapaKTepU3yTCsI OBJIaJICHUEM YHHUBEPCaJIbHBIMU
NO3HABAMENbHBIMU  OClCMEUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanrvnvie  noznasamenvHvle  Oelicmsus, — 0Oecnedyugarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;,  NpuMeHeHue  J102UYEeCKUX,
ucciedo8amenbCKux onepayuil, yMeHut pabomams ¢ uHgopmayueti).

Bba3oBble JJorunyeckue a1eiicTBUA:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTUIECKUX
00BEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHITHAMU; (HOPMYyITUPOBAThH
OTIpeNie]ICHUs]  TMOHATUN, yCTAaHABIMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATH W  NPEOOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENIbHbIE W OTPULIATENIBbHBIC, €AMHUYHBIE, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYHsl B (pakTax, AAaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npenjgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JieNnaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIUYEHUN, yMO3aKIIIOUEHUH 0 aHAJIOTUH;
IPOBOAUTH CaMOCTOSITEJIHO J0Ka3aTeIbCTBA  MATEMaTHYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALMIO,
OPUBOJUTH MPUMEPHl UM KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKICHHS U BHIBOJIbI;

BbIOUpaTh CMOco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApMAHTOB pEUICHMs, BBIOMpaTh Hauboiee MNOAXOAAIMUNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBhIe ucciienoBarebLCKHe 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUM MHCTPYMEHT IMO3HAHMS,
dbopMynupoOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMO€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOAUTD CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBAaTh 000OIIEHHS U BBIBOABI IO PE3YJIbTaTaM
NPOBEAEHHOTO HAOMIONEHHUS, UCCIEIOBAHMS, OIECHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000O0IICHU;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH JIePUIMTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELLICHHUS 3a]1a4u;

BEIOWpAaTh  WHGOpMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IpE/ICTABICHHUS,

CTPYKTYPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH Tpaprueck;



2)

OLICHUBATh HaJEXKHOCTD uHbOopMauu 1o CaMOCTOSITEIILHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KomMMynuxamueuwle Oelicmeus, obecneyugarom

C¢0p]l/lup06(1HHOCWlb COUUAIbBHbLX HABLIKOB 06)/1[61}01/0}1/[)60}1.

Oo0menue:

BOCIIPUHUMATh W (POPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C
YCIIOBUSIMHU | TICJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U NMUCHMEHHBIX TEKCTaxX, /aBaTh MOSICHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOU TEMBI,
po0sIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UAECH, HAIICJICHHBIC HAa MOUCK
pElIeHUs; COMOCTABIATh CBOM CYXJEHHS C CYXACHUSIMH JPYrUX
YYaCTHUKOB JHaora, OOHAPYKWUBATh Pa3InuMe W CXOJICTBO IO3UIIHIA;, B
KOpPpeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3YyJAbTAaThl  PEIICHWS  3aJayd,  OSKCIEPUMEHTA,
UCCJIEIOBAHMS,  TPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U 0OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBo:

3)

NOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHUBUTyJIbHON pabOThI pH pENICHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOUM JeATEIbHOCTH, IUTAHHUPOBAaTh OPTraHU3allui0 COBMECTHOMN
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OONIMH MPOAYKT MO KPUTEPHSM,
chopMyTUpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

Yuueepcanouvie  pecynamuenvie  Oeticmeus, obecneuusarom

¢0pMMpO6‘ClHM€ CMbBICIIO6bIX YCNMAHOBOK U HCUZHEHHBLIX HABLIKOB TUYHOCNIU.

Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ YYETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIaJCTh HAaBBIKAMH II03HABATEIILHOU pC(bJICKCI/II/I KaK OCO3HaHHA
COBCpHIACMBIX I[CﬁCTBPIﬁ 1N MBICIIMTCIIBHBIX IMPOLECCOB, UX PEC3YJIbTATOB,



BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yJibTaTa peleHnsl MaTEMAaTHYECKOM 3a/1a4H;

e TMPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IMpU PEIICHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa IEAH W YCJIOBHUSIM, OOBSICHSTH
MIPUYXHBI JIOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTAaTOB JEATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

11 KJTACC

OnepupoBaTh MOHATUAMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
reOMETPUYECKUX 3a/au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMbIX
U TUIOCKOCTEM.

KnaccudummpoBate B3aMMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJia,
pebpo ABYrpaHHOrO yrja; JUHEWHBIM yroj ABYIPAHHOTO YyIJa; TpajycHas mepa
JBYT'PaHHOTO yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBINA
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (MUpamMuia; IMpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienumne, Kyo).

Knaccudgunuposathb MHOTOTPaHHHKH, BBIOWpas OCHOBaHHUS IS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHKU, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTTUIICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasi IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUYECHUH, UCTIONB3YSI METO/ CIICIOB.

CTpouTh CEYEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH HU3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUJ
CBepxy, COOKY, CHH3Y.

Pemrats 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
aIrOpuTMaM, TPUMEHSS HW3BECTHbIC AaHAJIMTHYCCKHE METOAbl IPU pEIICHUU
CTaHJIaPTHBIX MAaTEMAaTHYECKUX 3a/la4 Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS



TOYKaMH, OT TOYKH JO NPSIMOM, OT TOYKM [0 IJIOCKOCTH, MEXKIY
CKPELIMBAIOIIAMHUCS NPSIMBIMHU.

Pemats 3a1aun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 o0pa3LaM Uiu
QITOPUTMAM, IPHUMEHSS UW3BECTHBIC AHAIUTUYECKHE METOAbl IPHU PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKHUX 3aJad Ha BBIYUCIEHHE YIJIOB  MEXAY
CKPEUIMBAOIIUMHUCS OPSIMBIMH, MEXIYy HOpPsIMOM U IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnsate 00BEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nUpaMua) € TMpUMEHEHUEM (QOopMyJl; BBIUUCIATH COOTHOILLEHUS MEXKIY
IUIOLIA/IIMU [TOBEPXHOCTEN, 00bEMAMHU [TOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUsS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh M IMJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEANoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3a/71aHbl B SIBHOU (popMme.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IMONy4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAIBHBIC
CUTyallUM M IIPUMEHATHh W3Y4YCHHBIE IIOHATUS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTHYeCKd C(OPMYIMPOBAaHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIE€OMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmapara ajlreopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

12 KIIACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yrolue
[WIMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpasyrolre KOHNYECKOM MOBEPXHOCTH, KOHYC; cpeprueckas IOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccuduimposaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.



OmnepupoBaTh MOHATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOrO CIIOS;
IapOBOM CEKTOP.

Boiuucnsate  00BEMBI M IUIOIIAJIM  TOBEPXHOCTEH TN  BpalleHus,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (POpPMYII.

OnepupoBaTh MOHATUSIMH: MHOTOTPDAaHHUK, BIHCaHHBIH B cdepy u
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbluucasTe COOTHOIIEHUS MEXAY IUIOMIAISAMH MOBEPXHOCTEH M 00BbEMaMu
IMOJOOHBIX TEII.

N3o00paxxkarb u3ydyaemble (QUIYpbl OT PYKM M C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPALLECHUSI.

W3Bnekatb, HWHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPE/CTABIECHHYI0 Ha YEpTekax U
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BoImonHATe  IEHCTBUSL  CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaat0T.

[TpumeHsTh IpaBUIIO Mapasieienuea.

OmneprpoBaTh MOHATUSAMU: IEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpa, YTOd MEXAY
BEKTOpPaMH, CKAJIIPHOE MTPOU3BEJEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M MTPOU3BEEHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJSIPHOE TMPOU3BEACHHUE, pPACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (akThl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MpEeAnoJaraoux HECKOJIbKO 11aroB PEIICHUs], €CIU YCIOBUS IPUMEHEHUS
3a/71aHbl B SIBHOU (popMme.

Pemate mpocreiiliine reoOMETpUYECKUE 3a/lauyd HAa NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha [OKA3aTeNbCTBO MATEMATUYECKUX OTHOIICHUNA W
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
U3BECTHBIE METObI TP PEILICHUU CTAaHAAPTHBIX MAaTEMaTHUECKUX 3a/1a4.



[IppuMeHATH NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUW W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PELICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPeasbHBIC
CUTyallUM Ha $A3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, amapara ajreOpsl; pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIEC C HAXOKICHUEM I€OMETPUYECKHUX BEINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
N¢ KoanuectBo yacos
DJIeKTPOHHbIE
n| HaummeHoBaHme pa3iesioB u (undposbie)
KonTpouabsn IIpakTHYeck
/[ | TeM mporpaMmsl Bcero o0pa3oBaTejibHbIE
ble padoThI ne padboTsbl
n pecypcsl
1 BBenenue B ctepeoMeTpuio 4
[IpsiMbIe U MIIOCKOCTH B
5 MIPOCTPAHCTBE. 16 5
[TapannenbHOCTb MPSAMBIX U
IJIOCKOCTEN
3 [leprieHAMKYISIPHOCTH 9
MPSAMBIX U TITIOCKOCTEH
4 VYTIIbI MeXKAY TPSIMBIMU U 9 1
IJIOCKOCTSIMU
5) MHororpanHuKu 11
6 O0BEMBI MHOTOTPAaHHUKOB 3 1
7 [{unuuap, KOHYC, map 14 1
8 [ToBTOpEHME: ceueHus, 9
pacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0
[1O ITPOT'PAMME




12 KJIACC

Ne KoanuecTBo yacos
DJIEeKTPOHHBIE
HaumenoBanue
(uudposbie)
Il | pa3jejioB U TEM Kontpoasnbl | IIpakTHyeckun
Bcero o0pa3oBaTte/ibHbIE
/ NMporpaMmMal e padoThbl e padoThl
. pecypcsbl
Tena Bpamenus 4 1
2 OO0BEMBI TET 14
Bexkrops! u
3 KOOPJMHATHI B 12
MPOCTPAHCTBE
IToBTOpEHME,
4 000011IeHNE, 4 1
cucremMatru3anus
3HaHUM
OBIIEE KOJIMYECTBO
YACOB I1O 34 3 0
[MPOTPAMME
















YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITIPOLLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
MaremaTuka: anredpa 1 Hadaja MaTeMaTHYECKOTO aHAJIN3a, TE€OMETPHSL.
['eometpus 10 — 11 kmaccel: yueOHUK U1 U1t 00111e00pa3. OpraHu3aluid:
0a3oBblil 1 yrimyonenusiid ypoBuu/ JI.C.Atanacsu u np.»IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://prosv.ru/
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