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NHOACHUTEJBHASA 3AIIUCKA

Pabouass nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro
ypoBHsi miis obOyuarommxcs 10 —11 kiaccoB pa3paboTaHa Ha OCHOBE
@denepasbHOr0  rOCyJapCTBEHHOrO  00pa30OBATENBbHOIO  CTaHJapTa
cpenHero oOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMI, TNPEABABISIEMBIX K MaTEMaTHYECKOMY OOpa3oBaHUIO, U
Tpaauuuii  poccuiickoro oOpa3oBaHus. Peanmuzanus nOporpamMmsl
oOecreynBaer OBJIAJICHUE KITFOYEBBIMH KOMIETCHIIUSIMH,
COCTABIISIIOUIMMU ~ OCHOBY JUIsl  CaMOpPa3BUTHS W HENPEPBIBHOIO
o0pa3oBaHHs, UEIOCTHOCTh  OOMIEKYJbTYPHOTO, JHUYHOCTHOTO H
MO3HABATEJILHOTO Pa3BUTHSI INYHOCTH O0YUYaIOIIHUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca reoMeTpUH Ha YPOBHE CPETHETO OOIIEro
oOpa3zoBaHus oOycioBieHa MPaKTUYECKON 3HAYMMOCTBIO
METaNpeIMETHBIX M TPEIMETHBIX PE3yJbTaTOB OOYUYCHHS] T€OMETPUU B
HAIpPaBJICHUU JMYHOCTHOTO PAa3BUTHS OOydYarommxcs, (HOpMHUPOBAHHUS
(GYHKIIMOHATBPHOW MaTeMaTUYeCKOW TPAaMOTHOCTH, H3YyYEHHUS JPYTUX
y4eOHBIX JOUCHUIUIMH. PasButne y 0OydYaromuxcsi MpPaBUIBHBIX
MPEACTABICHUM O CYIIHOCTH U MPOUCXOXKIACHUU T'€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOUIEHWU pEaJbHOTO M HUJCAIbHOI0, XapakTepe
OTPAKEHUS MAaTEMATUYECKOM HAyKOW SBJICHUM M IPOLIECCOB PEATBHOTO
MHpa, MECT€ IE€OMETPUM B CHUCTEME HAyK W POJIM MaTeMaTH4YECKOro
MOJICTTUPOBAHUSI B HAay4YHOM IIO3HAHWM M B TPAKTHKE CIOCOOCTBYET
(OpMHPOBAHHIO HAYYHOI'O MHPOBO33PEHMS yUalUXCsl, a TAaKKE€ KauecTB
MBIIUIEHUS, HEOOXOAUMBIX I aJaliTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisgeTcs OAHUM K3 0a30BBIX NMPEAMETOB Ha ypPOBHE
cpeaHero obmiero oOpa3oBaHMs, TaK Kak 00ecreYrMBaeT BO3MOXHOCTH
M3YYCHUS KaK TUCIUIUINH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U
T'YMaHUTapHOM.

Jlornyeckoe  MbpluieHue,  GopMHUpyeMoe  OpH  U3YYECHHH
00y4aIOIUMUCS TOHSATHITHBIX OCHOB T€OMETPUU M MOCTPOCHUH HETOYKU
JIOTHYECKUX YTBEPXKACHUW B XOJI€ PEIICHUS TEOMETPUUYECKUX 3ajad,
YMEHHE BBIBUTaTh M ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS. TPHU PEIICHUH 3aJ1ad €CTECTBEHHO-HAy4YHOI'O IUKJIA, B
YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO
pOJIb BO BCEX O0JACTAX NEATEIbHOCTH YesioBeKka. OpueHTanus 4enoBeKa
BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €r0 COLUAIBHOIO
ObITUA, (hopMa OTpaKEHUS OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOrO
MO3HAHWA W  AKTUBHOIO  MpeoOpa3oBaHUsl  JIEWCTBUTEIILHOCTH.
OnepupoBaHue MNPOCTPAHCTBEHHBIMU oOO0Opa3aMH OOBEIUHSAET pa3HbIE
BUIbl y4eOHOW W TPYAOBOH JEATEIBHOCTH, SBISIETCS OJHUM U3
NpO(ECCHOHAIBHO BaXXHbIX KaudecTB, II03TOMY aKTyallbHa 3ajaya
dbopMupoBaHus y OO0yYarOUIMXCA MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOPa3HOI0 MBIIUIEHUS — CYLIECTBEHHOTO KOMIIOHEHTA B
MOJITOTOBKE K MPAKTUIECKOU JACSITEIHHOCTH IO MHOTHM HAIIPaBJICHUSM.



Llens ocBoeHusi mporpaMmbl y4deOHOro kypca «l'eomerpusi» Ha
0a30BOM ypOBHE 00ydeHUsT — 00IIe00pa30BaTEILHOE U OOIIEKYIHTYPHOE
pazBuTHe  oOyvarommxcs  4epe3  oOecreyeHHe  BO3MOXKHOCTH
NpUOOPETEHUSI W UCIOJIb30BAHUS CHUCTEMATUYECKHX T'€OMETPUYECKHUX
3HaHUW W JCUCTBUH, CHEHU(PHUUHBIX TE€OMETPUHU, BO3MOKHOCTH
YCHEIIHOTO TMPOJOJDKEHUS O0O0pa3oBaHMsl IO CHEHHATBHOCTAM, HE
CBS3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[IporpamMma no reomeTpuu Ha 0a30BOM ypOBHE MpeAHa3HAUEHA IS
OOy4aromuxcss CpeaHEl WIKOJbI, HE WCHBITHIBABIINX 3HAUYUTEIBHBIX
3aTpyJHEHH Ha YpPOBHE OCHOBHOrO o0miero ooOpazoBanus. Takum
oOpa3omMm, obOydwaroruecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIIHE
MaTeMaTHYeCKUe YMEHUS, CBA3aHHBIE CO CHEIU(PUKON TeOMETpUH H
HE0OXOAMMBIE JJI )KU3HU B COBPEMEHHOM oOmectBe. Kpome 3Toro, oHu
UMEIOT BO3MOXKHOCTh H3YYHTh T'eOMETpHio Oosiee TIyOOKO, €ciu B
JallbHEHIIIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npohecCuOHaNBHOM e TENbHOCTH.

JlocThkeHrne Leaud  OCBOEHHMSI MpPOrpaMMbl  00€CIIeUMBAETCS
pElIEHNEM COOTBETCTBYIOIIMX 3ahad. [IpuopuTeTHBIMHM 3amadaMu
ocBoeHus kypca «['eomerpum» Ha 0azoBoM ypoBHe B 10—I11 kiaccax
SABJISIFOTCS:

e (GopMUpOBaHME TPEICTABICHUS O TEOMETPUU KaK YacTH
MHpPOBOM  KYyJBTypbl M  OCO3HAaHHE €€ B3aUMOCBS3M C
OKPY’KaOIIUM MHPOM;

e (opMUpOBaHHME TMPEACTABICHUS O MHOTOTPAaHHMKAX W Telax
BpalleHUs] Kak O BaXKHEWIIMX MAaTEMATHYECKUX MOJEISX,
MO3BOJISIFOIMX ~ ONMCHIBATH M HM3y4aTb pa3HbIE  SBJICHUS
OKPY’KaIOILIEro MHUpPA;

o (opMHpOBaHHE YMEHHs paclo3HaBaTh Ha YepTEkKax, MOACIAX U
B pPEAJIbHOM MHPE MHOTOI'PAHHHMKH U TEJIa BPALEHUS;

e OBJAJCHHE METOAAMM PEIICHHS 3aJad Ha IOCTPOEHUs Ha
M300paXEHHUSIX MPOCTPAHCTBEHHBIX (UTYD;

e (dopMUpOBaHHE YMEHHS ONMEPUPOBATH OCHOBHBIMU MOHSTHUIMH O
MHOTOIPAaHHMKaX W TeJax BpalleHHsT W HUX OCHOBHBIMH
CBOMCTBaMH;

e OBJAJCHHE QAITOPUTMAMH pPEUIEHUS OCHOBHBIX THIIOB 3a7ady;
(dopMupoBaHrue yMEHHUS MPOBOAUTH HECIOXKHBIE JAOKa3aTelbHbIC
pacCyXJIeHHs B XOJ€ PpELICHUS CTEPEOMETPUYECKHX 3a1ad |
3a/1a4 C MPaKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM
oOyyJaroniuxcs, MTO3HaBaTEJIbHON AKTUBHOCTH,
HCCJIEI0BATENbCKUX YMEHUN, KpUTUYHOCTH MBIIICHNUS;

o (opmupoBanue GYyHKIHOHATHLHOW TPAMOTHOCTH, PEICBAHTHOU
r€OMETPUHN: YMEHHE PACIO3HABAThH MPOSBIECHUS T€OMETPUUECKUX
MOHATUH, OOBEKTOB W  3aKOHOMEPHOCTEH B  pEaIbHBIX
KU3HEHHBIX CHUTyallUsX W TpPHU H3YyUYEHUU APYTUX YyUeOHBIX
IIPEJMETOB, MPOSIBICHUS 3aBHCUMOCTEH W 3aKOHOMEPHOCTEM,
dopmynupoBaTh HMX Ha f3bIKE TEOMETPUHM H  CO3AaBaTh
reOMETPUYECKUE MOJIEIH, MIPUMEHSTH OCBOCHHBIN
F€OMETPUYECKUA  ammapaTr  Juisl  pPEIIEeHUus  MPAKTHKO-
OPUEHTHUPOBAHHBIX 3a/la4, HWHTEPHPETUPOBaTH W OLEHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.



OTnMYUTENBPHON OCOOEHHOCTBIO MPOIPAMMBI SIBISIETCS BKIIFOUECHHE
B KypC CTEpEOMETPHHM B Hayajle €ro M3y4eHus 3ajad, pEelIaeMbIX Ha
YPOBHE HMHTYMTHBHOIO IIO3HAHHS, M  ONPENEIEHHBIM  00pazoM
OpraHM3oBaHHas pa0oTa HaJ HHUMH, UYTO CIOCOOCTBYIOT Pa3BUTHUIO
JOTMYECKOTO0 M MPOCTPAHCTBEHHOI'O  MBILUIEHUS, CTUMYJIUPYET
MIPOTEKaHUE HHTYUTUBHBIX IPOLECCOB, MOTUBHPYET K JaJIbHEHUIIEMY
U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oOTAAETCS HAIIAIHO-KOHCTPYKTHBHOMY  METOIY
oOyueHusi, TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE
YyBCTBEHHOCTb IPEJAMETHO-IIPAKTUYECKOM JIeATEIbHOCTH. Pa3BuTue
IIPOCTPAHCTBEHHBIX MPEJCTABICHUHN Y yYalllUXCs B Kypce CTEPEOMETPUU
MIPOBOJUTCSA 3a CUET PEIICHHs 3a/ad HAa CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa3oB M 3a7ad Ha ONEpPUPOBAHHE MPOCTPAHCTBEHHBIMH OOpa3amu.
Co3nanne o0Opa3a MPOBOAUTCS C OMNOpPOM Ha HAIISAHOCT, a
OlepUpOBaHUE O0PAa30M — B YCIOBHSX OTBIIEYEHHUS OT HAIJIAIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOIO CONEPKAHUS.

OcHOBHBIE coaepkarenbHble JMHUKA Kypca «l'eometpum» B 10-11
kiaccax: «MHororpaHHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpameHus», «BeKTOppl W KOOpPAMHATBL B IPOCTPAHCTBEY.
@opMHpOBaHUE JIOTMYECKUX YMEHUH paclpelensieTcss HE TOJbKO 110
COZIepKaTeNIbHBIM JIMHUSM, HO W MO TrojaM oOOy4YeHus Ha YpOBHE
CpeaHero oo01ero oopa3oBaHus.

Copnepxxanne  00pa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM
pe3ynbTaTaM OCBOEHHS padoyell NporpaMmbl, pacHpeleaEHHBIM 110
rojaMm oOydeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHHUE
r€OMETPUYECKUMH  MOHATUSMH W HABBIKAMH  OCYIIECTBIILIOCH
MOCJIEIOBATEBHO M MOCTYNATENbHO, C COOJIIOACHUEM MpPUHLMUIIA
MIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIFOYAIUCH B OOLIYIO0 CUCTEMY
TE€OMETPUUYECKUX MPEICTABICHUN OOYYarOIIMXCS, PACIIUPSIS U yTIyOuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun orBoautcs 2 yaca B Henelno B 10 kimacce u
1 gac B Hegemnto B 11 kiacce, Bcero 3a iBa rojna ooyuenus - 102 yueOHbIX
qaca.



COILEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE
OCHOBHBIE TMOHATHS CTEpEOMETpHUH. TouKa, MpsMasi, IJIOCKOCTb,

npoctpaHcTBo.  [loHatne 00 ~ aKCMOMaTH4YeCKOM  IOCTPOEHUU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.
B3aumHoe pacnoJioKeHHe IPSIMBIX B MIPOCTPAHCTBE:

[IEPECEKAIOIINECS, MapAJUICIbHBIE UM CKPEIIMBAIOIIUECS  IPSMBIE.
[TapannenbHOCTh NPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MTapaJuIeIIbHbIE
IpsIMBIE B NPOCTPAHCTBE;  IAPAUIENIBHOCTH  TPEX  MPAMBIX;
[IapaJuIeIbHOCTh IPSMOM M IUIOCKOCTH. YTIIBI C COHAIIPaBJICHHBIMU
CTOPOHAaMHM; YIoJI MEXIy NpsAMbIMU B mpoctpaHcTse. [lapamnenpHOCTh
IUIOCKOCTEH: MapaJUIeIbHBIE IIJIOCKOCTH; CBOMCTBA  IApPAJIENBbHBIX
wiockocTei. IlpocTeiime mpocTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH:
TeTpa’ip, Ky0, napajieiaenunes; NIoOCTPOCHUE CEUYECHUN.

IleprieHIMKYISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHIAUKYJIISPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, MPSMbIC MMAPAJIIEIBHBIE U MEPIICHANKYIISIPHBIC
K IUIOCKOCTH, INPHU3HAK IMEPHECHANKYJSIPHOCTH IPSAMOHW M IIOCKOCTH,
TeOpeMa O TMPAMOM MNEPHEHAUKYIAPHOM  IUIOCKOCTH. YTJbl B
IIPOCTPAHCTBE: YOI MEXAY NPSIMOM M IJIOCKOCTBIO; IBYTPAHHBIN YIOJI,
JVHEWHBIA YTOJ JBYrpaHHOro yria. llepneHaukynsp W HaKJIOHHBIE:
pacCTOSIHME OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE OT TMpPsAMOU [0
IUIOCKOCTH, MPOEKIUs (UTYphl Ha IUIOCKOCTh. [lepmeHIuKyIsIpHOCTD
IJTIOCKOCTEN: MPU3HAK MEPIICHINKYISIPHOCTH IBYX IUIOCKOCTER. Teopema
0 TpEX MEPIEHIUKYIAPAX.

MHOrorpaHHuKH

IloHATHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOI'OTPAaHHHKA,
BBIITYKJIBIC Y HEBBIITYKJIbIE MHOI'OTPAHHUKH; PAa3BEPTKAa MHOTOI'PAHHUKA.
IIpu3ma: n-yrompHas npusma; TPaHW M OCHOBAHMS IPU3MBI; NpsAMas U
HAaKJIIOHHasl TMpu3Mbl; OOKOBasi M IIOJIHAsI TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, NpsSMOYTOJIBHBIM IMAPAJIIEIENUIIE] U €r0 CBOMCTBA.
IInpamupa: n-yroinpHas nvpamMuza, TPaHU W OCHOBAHWE IHPAMMIBL;
OOKOBasi M TMOJHAS MOBEPXHOCTh MUPAMMU[BI, MPABUIbHAS U yCEUEHHAsS
nupamyga.  OJEeMEHTbl Hpu3Mbl M nupamuasl.  [IpaBuiibHBIE
MHOTOTPAHHMKHU: TIOHATHE NPABUIBHOIO MHOTOIPDAHHHUKA; NPABUIIbHASA
IIpU3Ma U IPaBUJIbHAS NMMPAMUAQA; IPABWIbHAS TPEYTOJIbHASA UPAMUIA U
NpaBWIbHBIM  TeTpasap; KyO. IlpeacraBieHne o0  IpaBUIIBHBIX
MHOTOIPaHHHMKAX: OKTa’ap, JoJeKa’ap U ukocasap. CedeHus: npu3Mbl U
ITAPAMUIBI.

CumMmeTpust B IPOCTPAHCTBE: CHMMETPUS OTHOCHUTENIBHO TOYKH,
OpsAMO#,  IUIOCKOCTH.  JJEMEHThl CUMMETPUM B  NUPAMHUAAX,
napajuliesIenuneax, MpaBUIbHbIX MHOTOIPAaHHUKAX.

BblunciieHre 3JIEMEHTOB MHOIOTPAaHHUKOB: pPEOpa, AauaroHaiu,
yrabl. [Imomans 60KOBOW MOBEPXHOCTH U TOJIHOW TMOBEPXHOCTH MPSIMOU
MPU3MBI, IUIONIAJb OCHOBAHUW, TeopemMa O OOKOBOW MOBEPXHOCTH
npsiMoi  mpu3Mbl. [lnomans OGOKOBOM TOBEPXHOCTH M TMOBEPXHOCTH
IIPAaBWJIBHOW NUPaMHUIBI, T€OpEMa O IUIOMAAU YCEYEHHOUW NUPAMUIBI.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TPU3MBI.



[Togo6upie Tema B mpocTpancTBE. COOTHOIIEHUS  MEXKIY
TJIOMIASIMU TTIOBEPXHOCTEN, 00BEMaMU MTOAOOHBIX TE.

11 KIIACC

Tesna Bpaimenust

[Hunuaapuyeckass MOBEPXHOCTb, OOpa3ymolMe IUIHHIPHUECKON
MOBEPXHOCTH, OCh ILIMJIMHJIPUIECKON OBEPXHOCTH. LIMuIMHIp: OCHOBaHUS
n OOKOBasi MOBEPXHOCTh, O0Opa3yloliasi U OCh; IUIOHAAhr OOKOBOW H
ITOJTHOM OBEPXHOCTH.

Konunueckas MTOBEPXHOCTb, oOpazyronue KOHUYECKOUN
IIOBEPXHOCTH, OCh M BEpPIIMHA KOHMYECKOW NOBEepXHOCTH. KoHyc:
OCHOBAHHUE M BepIIMHA, 00pa3yIolasi U OCh; IIONaAh OOKOBOW U MOJHOU
MOBEPXHOCTHU. Y CEUEHHBIA KOHYC: 00pa3yIoliie U BbICOTa; OCHOBAHUS U
OO0KOBasi MOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, JUameTp; IUIOIMIAAb MOBEPXHOCTH
chepnl. B3ammHoe pacmoniokeHue cepbl M TIIOCKOCTH, KacaTellbHas
IUIOCKOCTH K cdepe; miomanb cheps.

N300pakeHue Teq BpalleHUs Ha III0CKOCTH. Pa3BEépTka LuimHapa U
KOHYcCa.

KomOunanuu ten BpaieHUs 1 MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OTHCaHHBIN 0KOJIO cepbl; chepa, BIHCAHHAS B MHOTOTPAaHHUK, WIH TEJIO
BpalICHUS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00HEMOB Tenl. Teopema
00 00bEMe MPsAMOYTOJBHOTO TapajuleNienurena W CIEACTBUS U3 HeE.
O0béM muuHIpa, KoHyca. O0BEM 1mIapa u TiIoaab cQepsol.

[lonobubie Tema B mpocTpaHcTBe. COOTHOWIGHUS — MEXITY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MTOO0HBIX TEJ.

Ceuenus wwivHApa (MapajuleIbHO W TMEPHEHIUKYISIPHO OCH),
CEUYeHMs] KOHyca (mapajuleIbHOE OCHOBAaHHIO M MPOXOJAIIEE Yepes3
BEpLINHY), CEUECHHMS 1Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi0ckocTH U B NpocTpaHcTBe. C0KEHNUE U BBIYMTAHHE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha YUCiO. Pa3noxeHne BeKTopa 1o Tpém
HEKOMIUIaHApHbIM BekTopam. llpaBmio mnapamtenenunena. Pemenne
3a/la4y, CBA3aHHBIX C INPUMEHEHHEM MpPaBWI JEUCTBHI C BEKTOpPaMH.
[IpsmMoyronbHast cuctemMa KOOpAWMHAT B mpocTpaHcTBe. KoopauHatbl
BekTopa. [Ipocreimue 3agaun B KOOpAWHATAX. YTOJI MEXKIY BEKTOPAMH.
CkansipHO€ TPOW3BEAEHUE BEKTOPOB. DBhIUMCIEHUE YIJIOB MEXIY
OpSAMBIMU M IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METOJA  IpHU
pELIEHNH T€OMETPUUECKHUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHS MIPOTrpaMMbl  y4€OHOTO
npeamera «MaTeMaTuka» XapakTepHU3yKTCS:

I'pa:xxknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3UIUU O0YYaOIIEToCs Kak
AKTUBHOTO M  OTBETCTBEHHOTO WIEHA POCCUHCKOro  OOIIeCTBa,
MPEACTABICHHEM O MATEMAaTHYECKMX OCHOBAaX ()yHKIHOHUPOBAHUS
pa3INUYHBIX CTPYKTYp, SBIEHUH, MPOLEAYp TpaKIaHCKOro OOIIecCTBa
(BBIOOPBI, OMTPOCHI U TIP.), YMEHHUEM B3aMMO/ICHCTBOBATH C COITUATBHBIMHU
WHCTUTYTaMH B COOTBETCTBUH C X (YHKIMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCHUICKON TPa)xKTaHCKON WICHTHYHOCTH,
YBOKEHUS K TPOILJIOMY U HACTOAIIEMY POCCHUIMCKONM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHHSIM POCCHUICKHX MAaT€MaTUKOB U
POCCHICKOM MAaTeéMaTH4eCKOW IIKOJbI, K HCHOJIb30BAHUID ATHUX
JTOCTIKECHUN B IPYTUX HAyKaX, TEXHOJIOTUAX, Chepax SIKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHMEM  JYXOBHBIX I[I€EHHOCTEHM  POCCHUHCKOrO0  HapoJa;
c(OpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MMOBEACHMS,
CBSI3aHHOTO C TMPAKTUYECKUM NPUMEHEHHEM JOCTIKCHUN HayKd U
JESATENbHOCThIO YYEHOI0; OCO3HAHMEM JIMYHOIO BKJIA/Ja B MOCTPOEHUE
YCTONYUBOIO OyAYIIETO.

JdcTeTHYecKoe BOCIMTAHUE:

ACTETUYECKUM  OTHOUIEHWEM K MUY, BKIIOYas 3ACTETUKY
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3ajJad, peIICHUH,
pacCyKJI€HU; BOCHPUUMYHMBOCTBIO K MAaT€MAaTHYECKHMM acleKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHSITh MAaTEMAaTUICCKUE 3HAHUS
B MHTEpEcax 30pOBOr0 M 0e30MmacHoro oopasa >kKM3HH, OTBETCTBEHHOTO
OTHOLIEHUS K CBOEMY 310POBbIO (3mopoBoe NUTaHUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATHHA U OTIBIXA, PETYIsIpHAS PU3nUIecKast
aKTUBHOCTH); (DM3WYECKOTO  COBEPIICHCTBOBAHUS, TIPHU  3AHATHUAX
CHOPTUBHO-030POBUTEIBHOM I€ATETBbHOCTBIO.

Tpynosoe BocninTanue:

TOTOBHOCTBIO K TpYJy, OCO3HAHMEM LEHHOCTH TPYIOJrO0HUs;
MHTEPECOM K Pasiu4HBIM c(epaM MpodecCHOHATBHON [eSITEIbHOCTH,
CBSI3aHHBIM C MaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIATh
OCO3HaHHBIA  BBIOOp  Oyaymed mnpodeccud H  PEATM30BBIBATH
COOCTBEHHbBIEC JKM3HEHHBIC IUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSIKECHUH
BCEl JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacCTHUIO B pELICHUU
MPaKTUYECKUX 3a]1a4 MaTEMaTUUYECKOI HAPaBJIEHHOCTH.

JKOJIOTHYECKOoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYphl, MTOHUMAaHHEM
BIIMSHUAA  COLMAIbHO-3KOHOMUYECKHX  MPOLECCOB HAa  COCTOSIHUE
MPUPOJHON M COLMANBHON CpPEelbl, OCOZHAHUEM TJIOOAIIBHOIO XapakTepa
AKOJIOTUYECKUX npobiem; OpUEHTaluen Ha MPUMEHEHUE



MaTeMaTUYECKUX 3HAHUW JUIsl PEIICHHs 3ajad B 0OJACTU OKPYKaIOIIeH
Cpelbl, IUIAHUPOBAaHUSA IIOCTYIKOB W OLEHKH MX BO3MOXHBIX
ITOCHEACTBUAN U1 OKPYKAIOIIEW CPEJIbI.

LleHHOCTH HAYYHOI0 IO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKH U OOILECTBEHHOW MPAKTHUKH,
NOHMMAaHUEM MaTEeMaTH4YeCKOW HayKd Kak cdepbl UeIOBEUYECKOM
NESATENbHOCTH, JTAaNoOB €€ pa3BUTUS W 3HAYMMOCTH JJIA Pa3BUTHSA
LIMBWJIM3ALMU; OBJAJCHHEM S3bIKOM MaTEMaTUKH M MaTEeMaTUYECKON
KyJbTYpOH KakK CpeICTBOM MO3HAHUS MHUPA; TOTOBHOCTBIO OCYLIECTBISATh
MIPOEKTHYI0 M HCCJEN0BATENBCKYIO JEATEIbHOCTh WHIWBHIYaIbHO U B
rpynrme.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yibTaThl OCBOCHHS MPOrPaMMbl Y4eOHOTO
npeaMeTa «Marematuka» XapaKTePHU3YOTCS OBJIaJICHUEM
YHUBEPCAIbHBIMU HO3HAGAMETAbHOIMU  OCUCMBUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU  OCUCTNGUAMU, VHUBEPCATbHLIMU Pe2yIAMUSHLIMU
Oelcmeusimu.

1) Vuusepcanvnuvie noznasamenwvnwvie oeiicmeus, obecneuusaiom
Gopmuposanue 06Aa306bIX KOSHUMUBHBIX NPOYECCO8  00YUAIOUWUXCA
(oceoenue Memooo8 NO3HAHUA OKPYIHCAIOUe20 Mupa, npuMeHeHue
JI02U4eCKUX, UCC1e008ameNbCKux onepayul, yMeHuti pabomams ¢
ungopmayueii).

ba3oBrble 1oruyeckue qefcTBUA:

e BBUIBIAAITH M  XapakT€pU30BATh  CYIIECTBEHHbIE IPHU3HAKU
MaT€MaTHUYECKUX OOBEKTOB, IOHATUM, OTHOLUEHUN MEXKIY
MOHATUAMU; dbopMynupoBaTh OIIpENEIICHUS MNOHSTHUH;
YCTaHABIMBATh  CYIIECTBEHHBIM TMpHU3HAK  KJIAcCU(UKALINY,
OCHOBaHMS s  OOOOIIEHMST M  CpaBHEHMs, KpHUTEpUU
IIPOBOJIMMOTI0 aHAJIMN3A;

e BOCHPUHUMATh, (HOPMYIHPOBATH U MPEOOPA30BHIBATH CYKICHHUS:
YTBEPAMUTENIbHBIE M OTPULATEIbHBIC, €AMHUYHBIC, YACTHBIE U
001111€; YCIIOBHBIE;

e BBUIBIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3U H
npotuBopeursi B (akTax, JaHHbIX, HAONIOJAEHUAX U
YTBEPXKICHUSX; MpeaIaratb  KPpUTEPUM UL BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

e J€NaThb BBIBOABI C  HUCIOJIb30BAHUEM  3aKOHOB  JIOTHKH,
J€TYKTUBHBIX U WHIYKTUBHBIX YMO3aKJIFOUECHH,
YMO3aKJIFOUECHUH 10 aHAJIOTUH;

e IMPOBOJUTH CAMOCTOSITENIBHO JOKAa3aTeIbCTBA MaTEMaTHYECKUX
YTBEPKICHUM (MpsMbIE W OT HPOTUBHOIO), BBICTPAUBATH
apryMEHTaluo0, MPUBOAWTH MPUMEPbl M  KOHTPIPUMEPSHL;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJBL;

e BbBIOMpaTh CHOCOO pemieHuss y4eOHOM 3amayu  (CpaBHHUBATDH
HECKOJBKO  BapHAaHTOB  pEIIECHHs, BbIOMpaTh  Haubosee
NOAXOJSIMA €  YYETOM  CAMOCTOSITEIBHO  BBIJECICHHBIX
KpUTEPUEB).

Bba3oBble uccienoBareabcKue 1eiicTBUA:



MCIIOJIb30BaTh BOMNPOCHI KaK HCCIEIOBATENBCKUNA HHCTPYMEHT
MO3HaHMS; dbopMynupoBaTh BOIIPOCHI, bukcupyromme
IpPOTUBOpEUHNE, MPOoOJieMy, YCTaHABIMBaTh MCKOMOE U JaHHOE,
dopMupoBaTh THIOTE3y, apryMEHTHPOBATH CBOIO IO3UIIUIO,
MHEHHE;

MPOBOAUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBIA HKCIIEPUMEHT,
UCCIIeIOBaHHUE o YCTaHOBJICHUIO 0COOEHHOCTEH
MaTEeMaTHYeCKOro OOBEKTa, SIBICHHS, IMPOIECCa, BBIIBICHHIO
3aBHCHUMOCTEH MEXIy 00bEKTaMu, IBJICHUSIMH, TPOLIECCAMU;
CaMOCTOATENLHO (POPMYIHPOBaTh OOOOIICHHWS] W BBIBOABI TI0
pe3ynbTaTaM  TpPOBEACHHOTO  HAOMIOJAEHUS, HCCIEIOBaHUS,
OLICHHBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3YyJbTaTOB, BHIBOJOB
1 0000IIEHNH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLiecca, a TakkKe
BBIIBUTATh MPEINOI0KEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nnpopmanueii:

BBISIBJIATH 1e(DULINTH UH()OPMALINU, JAHHBIX, HEOOXOJUMBIX JIJIs
OTBETAa Ha BOIIPOC U ISl PELICHUS 3a/1a4u;

BbIOMpaTh HHPOPMAIMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB,
aHAJIM3UpPOBaTh, CHUCTEMATU3UPOBATh MW  HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,
CTPYKTYypUpPOBaTh MH(OPMALINIO, NIPEACTABIATE €€ B PAa3IUYHBIX
(dopmax, WILTIOCTPUPOBATH TpapUIECKH;

OLICHHWBATh HAACKHOCTh HWH(MOPMALMA TIO CaMOCTOSITENIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvnuvle Kommynukamugnsle oeticmsus, 0becneyusaom
CPOPMUPOBAHHOCb COYUATLHBIX HABLIKOG 00VUAIOUWUXCSL.
Oo0menue:

BOCIPUHUMATH U (HOPMYIHPOBATH CYKJIEHUS B COOTBETCTBUHU C
YCIOBHSIMM M LEJISAMH OOLIEHUS; SCHO, TOYHO, I'PAMOTHO
BBIPAXKATh CBOK TOYKY 3PEHUS B YCTHBIX W IHCBMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHHS MO XOJAy PpEIICHHUs 3aJayH,
KOMMEHTHPOBATh MOJIyYEHHBIA PE3ybTaT;

B XoIe OOCyXIeHus 3aJaBaTb BOIPOCHI IO CYyIIECTBY
oOcyxmaemMoil  Tembl, MpoOJeMbl,  pelraeMol  3ajaauw,
BBICKA3bIBaTh  WJEH, HAILICJICHHbIE HA TIOMCK pEIICHHUS;
CONOCTAaBIISATh CBOM CYXACHUS C CYXKICHUAMH JPYIHX
YY4aCTHUKOB JHaOra, OOHAapy>XUBaTh pa3lWYHe€ M CXOACTBO
MO3UINI; B KOPPEKTHOU (opme (HopMyIHpoBaTh pa3HOIIIACHS,
CBOM BO3PaKECHUS;

MPEACTABISATh PE3yJbTaThl PELICHUS 3aJaud, SKCIEPUMEHTA,
WCCIIEIOBaHMsI, MPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opmaT
BBICTYIUIEHHS C Y4E€TOM 3a7a4 NpPEe3eHTAalud U OCOOEHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBO:

MIOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM H
WHANBUAYANbHONH pabOThl MpU pelIeHWHd Y4eOHBIX 3a/ad;
MPUHUMATh LEJIb COBMECTHOM JESITENbHOCTH, IUJIAHUPOBATH
OpraHM3aIMI0 COBMECTHOU paboOThI, paclpeAesaTh BUABI padoT,
JOTOBAapUBaThCA, OOCYXKIaTh IpPOLECC W pe3yibTaT padoThI;
000011aTh MHEHHUS HECKOJIBKUX JIOCH;



e y4acCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CykaeHUs, OOMEH
MHEHUH, «MO3TOBBIC IITYPMbI» U WHBIE); BBIIIOJIHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOW JACUCTBUA C APYTUMHU YWICHAMU
KOMaH/Ibl; OLICHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMIA MPOTYKT
1o KPUTEPUSM, copMyITUPOBAHHBIM y4aCTHUKaMU
B3aNMOJICHCTBUS.

3) Vuusepcanvnvie pecynamugnvie Oeticmeus, obecneuusaom
Qopmuposanue CMbICIOBLIX  YCMAHOBOK U  JCUSHEHHBIX  HABBIKOG
JUYHOCTU.

Camoopranusanus:

e COCTaBJISITH IUJIaH, AJITOPUTM PEIlIeHUs 3a7a4u, BHIOMPATH CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHUAHTHI

perieHuit ¢ yaéTomM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb:

e BJIJICTh HABBIKAMU IMO3HABATEJIbHON pedIeKCHH KaK OCO3HAHUS
COBEpILIAEMbIX JCHUCTBUH H MBICTUTENBHBIX MPOILIECCOB, HX
pE3yibTaTOB; BIAIETh CIIOCOOAMH CAMOIIPOBEPKHU, CAMOKOHTPOJIS
npoliecca U pe3yJibTara pelieHusl MaTeMaTHYeCKOM 3a1auu;

e TMpPEABUICTH TPYAHOCTH, KOTOPHIE MOTLYT BO3HUKHYTH IpHU
pEelIeHUH 3a/aud, BHOCUTH KOPPEKTHUBBI B JIESITEIHOCTh Ha
OCHOBE HOBBIX OOCTOSTENCTB, JAHHBIX, HAWJACHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

e OIGHUMBATh COOTBETCTBUE pe3yjibTaTa LEIM U  YCJIOBUSM,
OOBSACHATh  MPUYMHBI  JIOCTHKEHUS WA  HEJAOCTHIKEHUS
pE3yNbTaTOB JIEATEILHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLICHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

OnepupoBath MOHATUSAMU: TOUKA, IPsIMAst, TUIOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIIEJACTBUS M3 HUX TIPH
pEIICHUH TeOMETPUUECKHUX 3a/1ay.

OnepupoBatb HOHSTUSIMU: napajiyiebHOCTh u
NEPIEHAUKYISIPHOCTH MPSAMbBIX U INIOCKOCTEH.

KnaccudummpoBare  B3auMHOE  paACIOIOKEHUE  MPSIMBIX |
IUIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHU JIBYTPAHHOIO
yria, peOdpo JBYIpaHHOIO yrja; JIMHEWHBIA Yrojl JIBYIPaHHOIO Yrja;
rpajaycHasi Mepa JIByrpaHHOIO yrJia.

OnepupoBaTh  MOHSATUSMU:  MHOTOIPAHHHUK,  BBIMYKIBIA |
HEBBIMYKJIBIA MHOTOIPAHHUK, JIEMEHTHl MHOTOTPaHHUKA, MPaBUJIbHBIN
MHOTOT'PaHHUK.

Pacrnio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TIUpaMUa;
npu3Ma, IPsIMOYTOJIbHBIN Mapajijiesienune, Kyo).

KnaccudummpoBare MHOTOrpaHHUKH, BbIOMpas OCHOBAHUS IS
kinaccudukanuu  (BBIIYKIbIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,



NpaBUIbHBIE MHOTOTPAHHUKH; TpPSIMbIE M  HAKJIOHHBIE IPHU3MBI,
napajuieenuneasbl).

OnepupoBaTh  MOHATHUAMM:  CEKyIIass  IUIOCKOCTb,  CEYECHHE
MHOTOI'PaHHHKOB.

OOBACHATD MPHUHIMIBI MOCTPOCHUS CEUEHHH, HCIONb3YsI METOH
CJIEJIOB.

Ctpouth ce4eHHs] MHOTOIPAHHMKOB METOJOM CJIEJIOB, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHHU3Y.

PemaTe 3a7auM Ha HaxO0XKJIE€HHWE T'€OMETPUYECKHUX BEIMYHUH 110
oOpa3naM WJIH anropuTMaM, MPHUMEHsSI HM3BECTHBIE AaHATUTHUECKUE
METO/Abl MpU PpENICHUM CTAaHJAPTHBIX MATEeMAaTHMYECKUMX 3a]ad Ha
BBIYHCIICHUE PACCTOSIHUN MEXAY ABYMS TOUYKaMH, OT TOUYKU JO MPSMOH,
OT TOYKH J0 MJIOCKOCTH, MEXKIY CKPEIIUBAKOIIUMUCS TPSIMBIMH.

PemaTp 3amauM Ha HAaxOXKJEHHWE T'€OMETPUYECKHUX BEJIMYHUH 110
oOpa3naM WJIH anropuTMaM, MPHUMEHsSI HM3BECTHBIE AaHATUTHUECKUE
METO/Abl MpU PpENICHUM CTAaHJAPTHBIX MATEeMAaTHYECKUMX 3a]ad Ha
BBIYKMCIICHHE YIJOB MEKIY CKPEIIMBAIOIMIMMUCSA MPAMBIMH, MEXIY
MPSAMO M INTOCKOCTBIO, MEXAY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucnate 00bEMBI M IIOMIAAM [TOBEPXHOCTEHW MHOTOI'PaHHHUKOB
(mpu3ma, mupamMua) ¢ IpUMeHeHHueM (HOPMYIT; BBIYUCIATH COOTHOIICHUS
MEXIY IOLIAASIMU MIOBEPXHOCTEM, o0BEMaMu M0T00HBIX
MHOTOI'PaHHHKOB.

OnepupoBaTh MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBHI.

W3Bnekatpb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(OPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax.

[IpumeHsTh reOMETPUYECKUE (bakThI TUTS pereHus
CTEPEOMETPUYECKUX  3aJay, MPEANoJaraloluX HECKOJIBKO  IaroB
pelleHus1, €ClIi YCIOBHsI IPUMEHEHHS 33/1aHbI B sIBHOU (hopme.

[IprMeHATs TPOCTEUIIME MPOrPAMMHBIE CPEICTBA M IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELIEHUH CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTs TpUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B
NPUPOAE W JKU3HHM, PACIO3HABATH IPOSBICHUE 3aKOHOB I'€OMETPUU B
HCKYCCTBE.

[IpuMeHsATh TNOJIyYEeHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH
peanbHble CUTyallMd W NPUMEHATh H3YUYEHHBbIE MOHATHS B IpoLEcce
MOKWCKAa pEIICHUs MaTeMaTUYeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh pEajbHbIE CUTyallud Ha SI3bIKE T€OMETPHUU, HCCIEN0BATh
MIOCTPOEHHBIE MOJIENIM C HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHI U
TEOpeM, anmnapara aiareOpsbl; pelarb TPaAKTUYECKHUE 3aJa4H, CBI3aHHBIE C
HaXO0KJIECHUEM F€OMETPUYECKUX BEITUUHH.

11 KITACC

OnepupoBaTh  MOHATHSAMH:  HUJIMHAPUYECKass  TOBEPXHOCTH,
oOpa3yolye IWINHIPUYECKON TOBEPXHOCTH; LWIMHIP; KOHHYECKas
MOBEPXHOCTh, OOpa3ymoIine KOHUYECKOM  TOBEPXHOCTH, KOHYC;
chepudeckas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (HMIUHAP, KOHYC, cepa u map).



OOBACHATH CIIOCOOBI OTYUYEHUS TeJl BpallleHUsI.

KnaccuduimpoaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUAMMU: IIAPOBOI CETMEHT, OCHOBAHUE CErMEHTA,
BBICOTA CETMEHTA; IIApOBOW CIIOM, OCHOBAaHME LIAPOBOIO CJIOS, BHICOTA
IIapOBOTIO CJI0s; [IAPOBOM CEKTOP.

Boruucniate 00bEMBI M IIOIIAAM TOBEPXHOCTEH TeN BpalleHMUS,
re€OMETPUUYECKUX TEJ C IPUMEHEHHEM (popMyI.

OmnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy H
OTHCaHHBIN OKOJIO cdepbl; chepa, BIUCaHHAST B MHOTOTPAHHUK WIIH TEJIO
BpalICHUS.

BBIYUCIATE COOTHOIICHHSI MEXAY IUIOMAIIMU I[OBEPXHOCTEH H
00BEMaMH MMOAOOHBIX TET.

N3o6paxaTth u3yuyaemble (GUTYpPHl OT PYKH U C TPUMEHEHUEM
MPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIE) IJIOCKHAE YEPTEXKHU W3 PUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tell
BpalICHUS.

W3Brekatb, MHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HH(OPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MIpPEICTaBICHHYIO Ha
YepTekax U pUCyHKax.

OnepupoBath MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINTONHATE NEHCTBUS CIOXKEHUS BEKTOPOB, BEIUMTAHHS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHUCIO, OOBSCHATh, KAKUMU CBOMCTBAMH OHHU
o0Jagaror.

[IpuMeHsTh paBUJIO MapajuIeIenuIe/a.

OnepupoBaTh  MOHATUSAMH:  JIEKapPTOBBl  KOOPAWHATHI B
MIPOCTPAHCTBE, BEKTOpP, MOJYyJb BEKTOpPa, PABEHCTBO BEKTOPOB,
KOOpJIMHATBl ~ BEKTOpPa, YroJll  MEXAy  BEKTOpamH, CKaJSIpHOE
IIPOU3BEECHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxonute cymmy BEKTOPOB M NPOM3BEACHHE BEKTOPA HA YHCIIO,
YroJd MeXAy BEKTOpPaMH, CKaJspHOE IHPOU3BEACHHUE, PACKIAIbIBAThH
BEKTOp IO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh IUIOCKOCTh YpPaBHEHHEM B  JEKapTOBOW  CHCTEME
KOOpJIMHAT.

[IpumeHsTh reOMETPUYECKUE (bakThI TUTS pereHus
CTEPEOMETPUYECKUX  3a7a4, MPEANoJaraloluX HECKOJIBKO IIaroB
pelleHus1, €ClIi YCIOBHsI IPUMEHEHHS 33/1aHbI B sIBHOU (hopme.

Pemare mpocrenimme reomMeTpudecKHe 3aJadd Ha IIPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pematp 3aaun Ha 10Ka3aTENbCTBO MATEMATHYECKUX OTHOLIEHUH U
HAXO0XJIEHWE TeOMETPUYECKHUX BEJIIMYMH MO o0pas3laM WM alropuTMawm,
NPUMEHS  M3BECTHBIE  METOAbl MPHU  PEIIEHWHM  CTAHJIAPTHBIX
MaTeMaTUYECKUX 3a/]a4.

IIprMeHATs TPOCTEUIIME MPOIPAMMHBIE CPEICTBA W IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI U PELIEHUH CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTh TpUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B
NPUPOAE W JKU3HHM, PACIO3HABATH IPOSIBICHUE 3aKOHOB I'€OMETPUU B
HCKYCCTBE.

[IpuMeHsATh TNOJIyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH
peanbHble CUTyallMd W NPUMEHATh H3YUYEHHBbIE MOHATHS B IpoLEcce
MOKWCKAa pEIICHUs MaTeMaTUYeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,



MOJICIUPOBATh peaibHbIC CUTYAIIMU Ha SI3bIKE T'€OMETPUM, UCCIEI0BAThH
MIOCTPOCHHBIE MOJEIHU C HMCHOJb30BAHUEM TI€OMETPUUYECKUX MOHSITUU U
TEOpeM, amnmnapaTa ajJireOpsl; peniaTh ITPakTUUECKUE 3a/1au, CBA3aHHBIC C
HaX0XXJICHUEM F€OMETPUUYECKUX BEJIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
Ne KoandyecTBO 4acoB
HaumenoBanue pa3uesioB DJieKkTpOoHHbBIE (UG POBbIE)
n/ KoHTpoJbHbIE IIpakTHyeckue
U TeM IPOrpaMMBbl Bcero o0pa3oBaTe/bHbIE PeCypPChl
I padoThI padoThI
Beenenue B crepeoMeTpHio 10
[IpsiMble ¥ TUIOCKOCTH B
IIPOCTPAHCTBE.
12 1
[TapamienbHOCT NPSMBIX U
IJIOCKOCTEN
[IeprieHAUKYIAPHOCTD 12
IPSIMBIX U IJIOCKOCTEN
VYTribl MEXKIY IPSIMBIMU U 10 1
IUIOCKOCTSIMHU
MHoOTOrpaHHUKH 11 1
O0bEMBI MHOTOI'PaHHUKOB 9 1
[ToBTOpEHME: ceueHus, 4 i
pPacCTOSHUSA U YIJIbI
OBIIEE KOJIMYECTBO 63 5 0
YACOB I10 ITPOTPAMME
11 KIIACC
Ne HanmenoBanue KoanuecrBo yacos DJIeKTPOHHbIe (HU(POBHIE)
n/m | pas3aesoB U TeM Beero KonTpoJibHbie IpakTueckue o0pa3oBaTe/ibHbIE pecypchbl
TporpaMmel pPadoThI pPadoThI




I[TPOTPAMME

1 Tena BpaieHus 12
2 OO0BEMBI Tel 5
Bexkrops! n
3 KOOPJIMHATHI B 10
MIPOCTPAHCTBE
[ToBTOpEHME,
4 00001IcHHE, .
CHUCTEeMaTH3aIUs
3HaHUM
OBULIEE KOJIMYECTBO
YACOB IIO 34




ITOYPOYHOE INIAHUPOBAHUME
10 KITIACC

Ne

~

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThbI

Jlara
U3YyYeHHS

DJIeKTPOHHBbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcebl

OCHOBHbIE TOHSTHS
CTEpEOMETPHUH: TOUKA,
npsiMasi, II0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha PUCYHKAX:
N300paKEHHS TUIOCKOCTEH,
napauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeTuHbI
oTpe3Ka

[MousaTus: MEPECCKAIHECA
IIJIOCKOCTH,
MepeCceKarommecs npsamas u
IIJIOCKOCTh

INonsaTus: MEPECEKAIHECA
IIJIOCKOCTH,
MepeCcCKarommecs npsamasa u
INIJIOCKOCTh

3HAaKOMCTBO C
MHOTOI'PAaHHUKAMH,




U300paxeHue
MHOI'OIrpaHHHUKOB Ha
pHCYHKax, Ha
IPOEKIMOHHBIX YepTEexkax

Hauanbubie cBeenus o kyoe
U TIUpaMU/Ie, UX pa3BEPTKU U
Mozenu. CedueHust
MHOT'OT'PaHHHKOB

Hauanwsubie cBeenus o kyoe
U TIMpaMU/Ie, UX pa3BEPTKU U
mozaenu. CedueHust
MHOTOT'PaHHHKOB

Ilonsitue 06
aKCHOMAaTHYECKOM
MOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

ITousitue 06
AKCHOMAaTHYECKOM
MOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

ITonstHe 00
AKCHOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUU U
CJICACTBHUA U3 HUX




10

Ilousitue 06
aKCHOMAaTHYECKOM
MIOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHN U
CIEJCTBHS U3 HUX

11

BzaumHoe pacrnionoxxenue
IPSIMBIX B IIPOCTPAHCTBE:
nepeceKaronmecs,
napaJuieNbHbIC U
CKpELIMBAIOIIHNECS NPSIMbIE

12

[TapamnenpHOCTD MPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
[apaJuIeIbHOCTh TPEX
IPSIMBIX

13

[TapaynenbHOCTb NPAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE:!
[TapamienbHOCT IPSIMON U
IIJIOCKOCTH

14

VYTIibl ¢ COHAanpaBICHHBIMU
CTOpPOHAMHU

15

Yroa Mexay npsiMbIMU B
MPOCTPAHCTBE

16

VYron Mexay NpsIMbIMH B
IPOCTPAHCTBE




17

[TapannensHOCTD
IJIOCKOCTEN: MapajliesIbHbIe
IUIOCKOCTH

18

CaolicTBa napamuieabHbIX
IJIOCKOCTEN

19

IIpocreiimue
IPOCTPAHCTBEHHBIE (PUTYPBHI
Ha IIJIOCKOCTH: TETPa’Ip,
Ky0, mapasuienenumnes

20

[Toctpoenue ceuenui

21

[TocTpoeHue ceueHui

22

KonTponbnas pabora no
teme "[IpsiMbIe U MITIOCKOCTH
B IIPOCTPAHCTBE.
[TapaniensHOCTb MPSIMBIX U
miockoctein”

23

[lepneHAUKYyISIPHOCTD
MPSIMOU M TUIOCKOCTH:
NEPIECHIUKYJISPHBIE IPSIMBIC
B IIPOCTPAHCTBE

24

[IpsiMble napasnienbHble U
NEPIECHIUKYJIAPHBIC K
IUIOCKOCTH

25

[IpsimMble napajieabHbIe U
NEPIEHANKYISIPHBIE K
IUIOCKOCTH




26

[Ipu3naxk
NEePIEeHIUKYIIPHOCTU
MPSIMOU U TNIOCKOCTH

27

[Ipu3naxk
NEPIEHANKYISIPHOCTH
IPSIMOM M TNIOCKOCTH

28

Teopema o npsimoit
NEPIEHANKYIJISIPHON
IUIOCKOCTH

29

Teopema o npsimoit
NEPIEHANKYJISIPHON
IUIOCKOCTH

30

Teopema o nipsamoii
NEPIEHIUKYIAPHON
IUIOCKOCTH

31

[Tepnenpukynsp u
HAKJIOHHBIC: PACCTOSIHUE OT
TOYKH J0 IIJIOCKOCTH,
paccrosiHue OT NPSAMOU 110
IUIOCKOCTH

32

[lepnenauxynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IIJIOCKOCTH,
paccrosiHue OT MPSAMOU 110
IUIOCKOCTH

33

[lepnienpukymnsap u




HAKJIOHHBIE: PaCCTOSHUE OT
TOYKH J0 IINIOCKOCTH,
paccTostHue OT IPSAMOM 110
IUIOCKOCTH

34

[Iepnenpukymnsap u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH

35

VYrBl B IPOCTPAHCTBE: Yol
MEXKy TIPSIMOU U
IJIOCKOCTBIO

36

JIByrpaHHsbIi yrou,
JIMHEWHBIN yron
JIBYTPaHHOI'O yrIJia

37

JIByrpaHHsIi yrou,
JIMHEWHBIN yron
JIBYT'PaHHOI'O yIJa

38

[IeprieHAUKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

39

[IeprieHAUKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEePIEHIUKYJISIPHOCTH ABYX
IJIOCKOCTEN




40

[IepnieHAUKYIAPHOCTH
IJIOCKOCTEN: MPU3HAK
NEPIECHIUKYJIAPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tpéx
MEPIEHIUKYIIApaX

42

Teopema o Tpéx
HMEPHEHIUKYIIApax

43

Teopema o Tpéx
NEPIEHANKYIISPAX

44

KonrposbHas pabora no
TeMaM
"IlepneHIUKYISIPHOCTD
IpPSIMBIX U IJIOCKOCTEN" 1
"Vl MeXAY IPSIMBIMU U
IUIOCKOCTSIMH"

45

IloHsATHE MHOTOTPAaHHUKA,
OCHOBHEIE dJIEMEHTHI
MHOTOTPaHHUKA, BBITYKJIbIE
1 HEBBINTYKJIBIE
MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTPaHHUKA

46

IIpusma: n-yronpHas
IIPU3Ma; TPaHU U OCHOBAHMS
IIPU3MBI; IpsiMast U
HAKJIOHHAs TPU3MBI;




OOKOBAas W MOJIHASA
HOBCpXHOCTB HpI/ISMBI

47

[Tapamenenurnen,
IIPSIMOYTOJIBHBIN
napajuIeIeuIe] U €T0
CBOMCTBa

48

IIupamua: n-yroybHas
NUpaMUJIa, TPaHy U
OCHOBaHUE MUPaMUJIbL;
O0KOBas U MOJHAs
IOBEPXHOCTb TUPAMHU/IBI;
IIPABWJIBHAS U YCEUEHHAs
nupaMua

49

IIpaBunbpHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOT'OTPaHHHMKA;
IIPaBWJIbHAS IpU3Ma U
IIpaBWJIbHAs UPAMUJIA;
IIPAaBUJIbHAS TPEYTOJIbHAS
NUpaMUJIa U MPaBUIbHBIN
TeTpa’ip; Kyo

50

IIpencraBnenue o
IIPaBUJIbHBIX
MHOTOIPAHHUKAX: OKTa’dIp,
JOJEKAdP U UKOCADIP.

51

CumMMeTpus B IPOCTPAHCTBE:!




CHUMMETPUSL OTHOCUTEIBHO
TOYKH, PSIMOH, TIIIOCKOCTH.
DJIEeMEHTbl CHMMETPHUH B
nupamuaax,
napa’suiesienurenax,
MPaBUJIbHBIX
MHOT'OTPaHHUKAX

52

Brruncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JMaroHalu, YTJibl

53

[Tnomans 6OKOBOM
IIOBEPXHOCTH U IOJHON
IIOBEPXHOCTH MPAMON
IIPU3MBI, IUIOIIA/Ib
OCHOBAaHUH, TEOpEMA O
OOKOBOI IOBEPXHOCTH
IIPSIMOM IIPU3MBI

54

[Tnomans 6oxoBOM
IIOBEPXHOCTU U
[IOBEPXHOCTHU IIPABUIIBHOU
UPaMU/[Ibl, TEOPEMA O
iomnaan 60KoBoH
MTOBEPXHOCTH yCEUEHHON
ITUPAMHUIBI

55

KonTponbHas pabora no
teme "MHororpaHHuKu"

56

TTonsaTue 00 00BEME




57 O06BEM TUpamMuabI 1
58 O0BbEM TUpaMHUIBI 1
59 O0BEM TUpaMuIBI 1
60 O06BEM TUpamMuabl 1
61 | OOBEM npu3Msl 1
62 | OOBEM PU3MBI 1
63 | OOBEM mpu3MbI 1
KonTponbHas pabora no
64 teMme "OOBEMEI 1
MHOIOTpaHHUKOB"
[ToBTOpEeHME, 0000IIIEHNE
65 CHCTEMAaTH3aLMs 3HAHUIA. {
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE
[ToBTOpEHME, 0000IIEHNE
CHCTEMAaTH3aLMs 3HAHUIA.
Brruucnenue paccTosHUMN:
66 MEXTy IBYMsI TOUKAMH, OT {
TOYKH JI0 MPSIMOM, OT TOUKH
JI0 TIOCKOCTH, MEXKITY
CKPEIIUBAOIIAMUCS
MPSIMBIMHU
67 Hrtorosast KOHTpoOJIbHASA I
pabota
68 | IloBTrOopenue, 0000IICHHE 1




CUCTeEMAaTHU3alus 3HaAaHUN.

Brruncnenue yrios: Mexay

CKpCIIUBAOIIUMHUCA

HPSIMBIMU, MEXKTY MPSMOM U
IUIOCKOCTBIO, IBYTPaHHBIX

YTJIOB, YITIOB MCKAY

IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 [TPOTPAMME
11 KIIACC
Ne KosnyecTBO 4acoB DJIeKTPOHHBbIE
Hdara mudpoBbIe
Tema ypoxa KoHTposbHbIe IpakTuyeckue
n/ Bcero U3yYeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
n pecypchl

Cdepa u map: ueHtp,
pangmyc, THamerp;
IUIONIA/Thb IOBEPXHOCTH
cdepbl

Bzaumuoe
pacmionoxxenue chepsl u
TUIOCKOCTH;
KacaTelbHast IIIOCKOCTh
K cepe; mionaap
chepnl

Nzobpaxxenue chepsl,




Imapa Ha IJIOCKOCTH.
Ceuenus mapa

unuHaapuaeckas
IIOBEPXHOCTb,
oOpasyromue
UAJTMHIPUYECKOMN
IIOBEPXHOCTH, OCh
UUIUHAPUYECKOU
MOBEPXHOCTHU

Hunusap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,
oOpa3yromias U ocb;
IUI0IIa/1b OOKOBOM U
MOJTHOM MOBEPXHOCTHU

N3o0pakeHune
HUIMHAPA Ha
ockocTu. Pa3eéprka
uuinHapa. CeueHus
HUIMHAPA
(TutocKoCThIO,
napasuieIbHON UiIn
NEPHEHANKYIISIPHON OCH
UAJTUHIPA)

Konnueckas
MOBEPXHOCTb,
oOpasyromue
KOHUYECKOUN




IIOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON
IIOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIMHA, 00pa3yromas
¥ OCh; TUIOMIATb
OOKOBOM U MOJHON
MOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
00pa3ymoIue u BBICOTA;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

10

N306pakenue koHyca
Ha IJIOCKOCTH.
Pa3BépTka koHyca.
CedeHnus KoHyca
(TUTOCKOCTHIO,
napajuleJIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

11

KoMmOunamus ten
BpAIllCHUS U
MHOTOTPAaHHHUKOB

12

MHororpasHuk,
OIIMCAHHBIN OKOJIO




ctepsr; chepa,
BIIMCAHHAs B
MHOTOTPaHHHK WJIH B
TEJIO BpAIICHUS

13

ITonsarue 00 0OBéMe.
OCHOBHBIE CBOMCTBA
00BEMOB Tel

14

O0béM HuIMHIpa,
KOHYCa

15

O06BeM mapa u
IoIaab chepbl

16

I[ToxoOuEble Tena B
MIPOCTPAHCTBE.
COOTHOILLIEHUS MEKTY
IIOIIAISIMHA
IIOBEPXHOCTEH,
00BEMaMHU TOJOOHBIX
Tel

17

KonrtponsHas pabora no
temaM "Tena
BpanieHus" u "O0beMbI

"

TCII

18

BekTop Ha miockocTy U
B IIPOCTPAHCTBE

19

CrnosxeHue 1 BBIYMTAHUE
BEKTOPOB




20

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

21

Paznoxenue Bexropa o
TPEM HEKOMILJIAHAPHBIM
BekTopaM. IIpaBuio
napajuienaenunena

22

Pemenue 3amau,
CBSI3aHHBIX C
IPUMEHEHUEM TIPABUIT
JEUCTBHUM C BEKTOPAMU

23

[IpssmoyronbpHas
CUCTEMa KOOPJHHAT B
IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3aga4uu B
KOOpAMHATAX

24

Yron mexny
BekTopamu. CkanisipHOe
IPOM3BEIEHUE BEKTOPOB

25

Brruncnenue yrios
MEK]ly IPSIMBIMHA 1
MJIOCKOCTSIMU

26

Koopaunarno-
BEKTOPHBIN METOJI IIPU
penmeHun
F€OMETPUUYECKHX 3a/1a4




27

KonTponbnas padora no

teme "BekTopsl u
KOOpJMHATHI B
npocTpaHcTse"

28

IToBTOpEHME,
0000mIeHNE 1
CUCTeMAaTU3aLHs
3HaHU. OCHOBHBIE
burypsl, QpaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHH

29

[ToBTOpEHME,
000011IeHNE U
CUCTeMAaTU3AIIHS
3HaHu. OCHOBHBIE
burypsi, GpaxThl,
TEOPEMBI Kypca
TUTAHUMETPHH

30

[ToBTOpEHUE,
000011IeHHE U
CHCTEMaTH3aLUs
3HaHUH. 3amaun

IJIAHUMETPHUU U MCTOABI

UX pelieHus

31

[ToBTOpEHME,
000011eHNe U
CcHUCTEeMaTH3aIus




3HAHWN. 3a7a9u
HJ'IaHI/IMeTpI/II/I U METObI
WX peIIeHUs

32

[ToBTOpEHME,
000061IeHNE 1
CHUCTEeMaTU3aIus
3HaHUl. OCHOBHBIE
burypsl, GpakTsl,
TEOpEMBI Kypca
CTEpPEOMETPUU

33

Ntorosas KOHTpOJIbHAS
pabora

34

IToBTOpEHME,
00001IcHHE U
CHCTEMAaTH3aIs
3HAHHUI

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



