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IMNOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHs Jis
obygarormuxcst 10 —11 «maccoB pa3paborana Ha ocHOBe DeaepanbHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIAPTa CPEAHETO OOIIEero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCUHUCKOTO 00pa30BaHUS.
Peanuzanus nporpaMMbpl 00ecIIieunBaeT OBIAJACHUE KIFOUEBBHIMU KOMIICTEHITUSIMH,
COCTaBJISIIONIIIMU OCHOBY IS CaMOpPa3BHUTHsSI W HEMPEPBIBHOTO 0OOpa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIBHOIO PpPa3BUTHUS
JUYHOCTH O0YYarOIINXCSl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TreoOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanmsi OOyCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTHIO METANPEAMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYyYEHHsS] TE€OMETPUU B HAIpPABICHUH JUYHOCTHOTO
pa3BuTHs oOydarommxcs, ¢GopMHpOBaHUA (YHKIIMOHATBLHON MaTeMaTH4YeCKOU
I'PaMOTHOCTH, U3Y4YEHUS IPYTUX y4eOHbIX AUCIUIUIMH. Pa3BuTue y o0yyaromumxcs
MPaBUWIbHBIX MPEJACTABICHUM O CYIIHOCTH U MPOUCXOXKICHUU T'€OMETPUYECKUX
abCTpakmuii, COOTHONICHHH PEAIbHOTO M HWICATHHOTO, XapaKTepe OTPaKCHUS
MaTeMaTH4eCKOW HAyKOW SBIEHUW M NPOLECCOB PEAIBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHUYE€CKOTr0 MOJACIIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yYaIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust gBisieTcss OJHUM U3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIeYMBAaeT BO3MOXHOCTh H3Y4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH, TaK U TYMaHUTApPHOM.

Jlornueckoe MbllUIeHUE, (HOpMUpYyEMOE MpU HM3YYEHUU OO0yHaArOUIUMHUCS
MOHSATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU LIETIOYKU JTJOTUIECKUX YTBEPKICHUN
B XOJI€¢ peLIEeHUsI Te€OMETPUYECKUX 3a7ady, YMEHHE BBIJBUraTh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
Hay4YHOTO I[MKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00nacTsIxX AesTenbHOCTH dYesnoBeka. OpHEHTalus YelIOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, (opma
OTPAKEHUST OKPYXKAIOIIETO MHUpA, YCJIOBUE YCIHEHUIHOTO IMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazaMu O0O0BEAMHSECT pa3Hble BUALI YYEOHOU U TPYIOBOM JEATEIBLHOCTH,



SIBIISICTCSI OJHUM W3 NPO(PECCHOHAIBPHO BAKHBIX KadeCTB, MOITOMY aKTyallbHa
3aa4a (OPMHUPOBAHUSA Yy OOYYAIOIIUXCSH MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBUJAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUYECKON JCATEITBHOCTH IO MHOTHUM HAIIPABIICHHSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHusi — o0OmeoOpa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOyyJaroruxcst ~ 4yepe3  oOecredeHWe  BO3MOXKHOCTH  TPUOOpETeHHs U
UCTIONB30BAaHUSI CHUCTEMAaTHYCCKUX TI'E€OMETPHUYECKMX 3HAaHWH W JICHCTBUH,
CHEeM(PUIHBIX TEOMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJIKEHHSI 00pa3oBaHuUs
TI0 CTICIUATBHOCTSM, HE CBS3aHHBIM C TIPUKJIAITHBIM UCTIOIB30BAHUEM T€OMETPHUH.

[lporpamma 1o reomerpuu Ha 0a30BOM YpOBHE MpeqHAa3HAueHa st
00y4JaromuXcsi CPEAHEH MIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHHUN
Ha ypOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3om, oOydaromuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE yMEHHsI, CBS3aHHbBIC
co crenu(uKoil TEOMETpUHM W HEOOXOJUMBIE [UIS J>KH3HH B COBPEMEHHOM
obmiectBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooiiee
rmy00Ko, €clii B JalbHEHIIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHANBHON EATeIHLHOCTH.

JlocTmKeHHE 1M OCBOCHHS MPOrpPaMMBbI OOECIIEUMBACTCS pPELICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopUTeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax saBisiroTCS:

e (opMHpOBaHHWE TPEICTABICHHUS O TEOMETPUU KaK YacTH MHUPOBOM

KyJBTYPBl M OCO3HaHHUE €€ B3aMMOCBS3H C OKPYIKAIOLIIM MHPOM;

o (dopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHHKAX W TENax BpaIICHUS
KaK O BOKHEHIINX MATEeMAaTHYECKUX MOJICIISX, TIO3BOJISIONIUX OMUCHIBATH
Y M3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

o (opMupoBaHWE YyMCHHs paclO3HABaTh Ha YEPTEkKaxX, MOJEISIX U B
peaTbHOM MHPE MHOTOTPAHHUKHU U TeJla BpaIllCHMSI,

e OBJIAJICHUEC METOJAMU PEIEHUs 33/a4 Ha MOCTPOCHHS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTyD;

o (opMupoBaHWE YMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSATHSAMH O
MHOTOI'PaHHHMKAX M TEJIaxX BPAIICHUS U UX OCHOBHBIMU CBOWCTBAMH,

e OBJAJEHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOXKHBIC  JIOKA3aTeIbHBIC
pacCyXIeHHS B XOJ€ PEIICHHS CTEPEOMETPUYECKHX 3aJad M 3ajgad C
MPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTEIUJICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydarommxcs, MO3HABATEIbHONH  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMCHHM, KPUTUIHOCTH MBIIILJICHYS;



e (popmupoBaHue GyHKIIMOHATHHOM rPaMOTHOCTH, pENIEeBaHTHOU
F€OMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaNbHBIX KU3HEHHBIX
CUTYalUsIX M TMpPU HU3YUYEHUU NOPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (HOpMyIupoBaTh HX Ha S3bIKE
Ir€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJIEHU, IPUMEHSATh OCBOCHHBIN
F€OMETPUYECKUM amnmapar [Js PEelIEeHUs NPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATH MMOJyYEHHBIE PE3YJIbTATHI.

OTIMYUTETBLHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B Hayajle €ro M3y4eHHsl 3ajad, pEIIaeMbIX Ha YpPOBHE
UHTYWTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IMPOLIECCOB, MOTUBHUPYET K
JaJbHENIIEMY U3YYEHHUIO NPEIMETA.

[Ipenmourenue OTHAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IIPEIMETHO-
MPAaKTUYECKON JEATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCsl B Kypce CTEpPEOMETpPUU MNPOBOAMUTCS 3a CUET pelIeHus 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUPOBAHUE
POCTpPaHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a TPOBOAUTCS C OMOPOM Ha
HarjasAHOCTh, a OIEepUpOBaHME O0O0pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJICPHKAHUS.

OcHoBHBIE cozepiarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpanaukmn», «lIpsiMpie U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI U KOOPAUHATHI B NIPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercd He TOJIBKO II0 COJEp)KaTelIbHBIM JIMHUSM, HO W IO TOJaM
00yueHHUsI Ha YPOBHE CpeTHero o0I1ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, pacmpenen€HHbBIM 10 TroJaM OOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJE€HHE T'€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
cOOJII0/IEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOIIyI0 CUCTEMY T'€OMETPUYECKHUX MPE/ICTABICHUN OOyYaroluIuxcs, paciupss u
yrayOssist e€, oOpa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reometpun otrBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HUX.

B3auMHOe pacnonoxeHre npsAMBIX B IPOCTPAHCTBE: IE€PECEKAIOLIMECH,
NapajyleJibHble M CKpeluBarommecs npsMbie. [lapamienbHOCTs OPsAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: IApAJUICNIbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MMAPAUIETBHOCTh TPEX MPIMBIX; NMAPAIUICIBHOCTh NMPSIMOU M TIJIOCKOCTU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJl MEXKAY TMPSIMBIMU B IPOCTPAHCTBE.
[TapaitenbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napayieNbHbIX IuiockocTed. [lpocreifmne mnpocTpaHcTBeHHbIE (UTypbl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napaiesenunes; IoCTPOCHUE CEUECHUN.

[leprieHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: MEPIECHAUKYJIISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbIE MapaUICNIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTH IIPSAMOM M IUJIOCKOCTH, TEOpeMa O NPsSMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEHMHBIM yroJa JABYTPAHHOIO  yIJa.
[lepieHAUKYJISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHHE
OT  TpsAMOM 10  IJIOCKOCTH,  TpoOeKius  ¢GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISIPHOCTh  IUIOCKOCTEM:  NIPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX NEPIEHAUKYIIAPaX.

MHororpaHHuKHu

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajyieJienune]; 1 ero cBoucrtBa. [lupamupa: n-yrompHas nupamuja, TPaHd H
OCHOBaHHE MUPAMUJIbI; OOKOBAS U TOJIHAS MIOBEPXHOCTh MUPAMMU/IBI; TPABUIIHHAS U
yceyéHHasg MnHupaMuga. OJIEMEHTbl Npu3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTOI'PaHHUKHU: MOHATHE NPABWIBHOI'O MHOI'OTPAaHHUKA; IIPAaBUJIbHAS IIpU3Ma U
MpaBWIbHAS THUPAMUJA; MpPaBWIbHAA TPEYTroJbHAs MNUPAMUIA W TPABUIbHBIN
terpa’ap; KyO. IlpencraBieHue o MpPaBWIbHBIX MHOTOIPAHHUKAaX: OKTadJp,
noaeKa’Ip U ukoca’ap. CeueHus npu3Mbl U TUPaAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B NHpPAMHMAAX, [NapajuieNeNnunenax,
MPaBUJILHBIX MHOTOIPaHHHUKAX.



Breiunciienre 31€MEHTOB MHOTOIPaHHUKOB: péEOpa, AUMAroHalid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH TPSIMOW IPHU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOM TPHU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TMPABWIHHOW MHUPAMUIBI,
TeopemMa O IUlomanu yceu€éHHoM mnupamuabl. [loHsitue 06 00bEMe. OOBEM
MUPAMU/JIbI, TPU3MBL.

[Tomo6ueie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

Hunuuapuyeckas MMOBEPXHOCT, oOpasyromue UUJIUHPUYECKON
MOBEPXHOCTH, OCh UMJIWHIPUYECKON TMMOBEpXHOCTU. [lunuHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasylolias M OChb, IUIOIMAAb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOH nmoBepxHocTu. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yroas
U OCh; IUIOMAAhL OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yloliie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOMIAb MMOBEPXHOCTU CGEpHI.
B3anMHoe pacmonoxkenue chepsl U MIOCKOCTH, KacaTelbHAs TIOCKOCTh K cdepe;
IJI0IA b ChEepPHI.

N306paskeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMH/pa U KOHYCA.

KomOunauu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpalICHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Tel. Teopema 006 00bEMeE
IPSIMOYTOJILHOTO TMapajuienienumnena v cieactsus u3 He€. OObEM UMIMHJpA,
KoHyca. O0BEM 1apa u 1iomaab cepol.

[logoOuble Tena B mpocTpancTBE. COOTHOIIEHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennsi HwiIMHApa (MapaJyIeIbHO W MEPHEHIUKYJSIPHO OCH), CEYEHUs
KOHyca (mapajijieIbHOE OCHOBAHMIO M TPOXOJAIIEE uYepe3 BEpIIMHY), CEUCHUS
mapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekrtop Ha miockoctu U B mpocTpaHcTBe. ClioKEeHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemenuwe 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBujl JACUCTBUU ¢ Bekropamu. [IpsmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnunater BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTOJd MEXIy Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
Brrunciienne yrioB Mexay MpSAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/I IIPU PEUICHUN T€OMETPUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC pE3yJbTaThl OCBOEHHS IMPOTPAMMBI  YIECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BocniuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIINN 00YUaAIOMIEToCs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOr0 OOIIEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aWMOJICICTBOBATh C COLMAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, chepax

DKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA
OCO3HAaHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;

c(OPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYSCKUM MMPUMEHEHUEM JIOCTH)KCHUI HAyKH U JICITEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCITUTAHME:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHICCKUM acIieKTaM Pa3IuIHbIX BUIOB UCKYCCTRBA.

du3znyeckoe BOCIUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMCHHS TMPUMEHATH MaTeMaTHYCCKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE NMHTaHKE, COATaHCHUPOBAHHBIM PEXUM 3aHATHH U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTb); busngecKkoro
COBEpIIICHCTBOBAHUA, npu 3aHATHAX CTIOPTHUBHO-037I0POBHUTEIHLHON
JeSITeTbHOCTBIO.

Tpynosoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W peain30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEW >KWU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAIPABICHHOCTH.

IKOJIOrHYeCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COLUAIBHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBHOU
Cpenbl, OCO3HAaHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX MpoOJeMm;
OpHEHTAlMEll Ha MPUMEHEHUWE MAaTeMaTUYECKHX 3HAHUW Ui PELICHUS 3aj1ad B
00JIacCTH  OKpY >Karollel cpenpl, IUIAaHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MOXHBIX ITOCIICICTBUN I OKPY>KAIOIIEH CPEbI.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYeCKOM HayKuh Kak c]epbl uenoBEeYeCKOW AesTeTbHOCTH, JTaroB €&
pa3sBUTUS W 3HAYMMOCTH JUISI Pa3BUTUS LMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJIATHh MPOEKTHYK) M HCCIEAOBATENbCKYIO JAESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elicmeuamMuU, YHUBEPCANbHbIMU Pe2YIIMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvmuvie  noznasamenvmvlie  Oeiicmsus,  obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaAUWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKPYHCAWe20  Mupa;,  NpuMeHeHue  jJ10SUYEeCKUX,
uccne008amenbCKux onepayuil, ymenuli pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIIATHh U XaPaKTEPHU30BaATh CYIIECTBCHHBIE MPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHUW MEXIY TMOHATUAMH; (HOPMYITUPOBATH
OTIpENICNICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJIacCU(UKAIMU, OCHOBAaHUSA /s OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTE W NPeoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTpPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBopeurss B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npemjiaraTb ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJbI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
VHIYKTUBHBIX YMO3aK/IIOUYECHUN, YMO3AKJIFOYEHUH 110 aHAJIOT MU,

e TMPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTHUBHOI'O), BBICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbBL;

e BbIOMpaTh cHoOcOO pemeHuss y4eOHOM 3aJayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEUIeHUs, BbIOMpaTh Hauboiee MNOAXOMANIMI ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejLbCcKue 1eCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIENIOBATENBCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, MNpodiemy,
yCTaHaBNMBaTh HCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTo
Oo0OBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SBJIICHUSMU, IPOIIECCAMH;

e CaMOCTOSITENBHO (OPMYTUPOBATH OOOOIIIECHUS M BBIBOJIBI 110 pe3yIbTaTaM
MPOBEIEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e IPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIJBHUIaTh
IPEATNOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmeii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTAHHBIX, HEOOXOJUMBIX IJIsi OTBETA
Ha BONPOC U JJI PELICHUS 3a]a4H;

e BbIOMpaTh UMH(OpPMALMIO U3  HMCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U POPM MIPEICTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (HOpMax,
WTIOCTPUPOBATH TpadUUueCcKH;

e OLEHUBATH HaJEXKHOCTD uH(popmanuu 1o CaMOCTOATEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKamMueHvle Oelicmeus, 0becneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YYATOUWUXCHL.

OO0menue:



BOCIIPUHUMATh ¥ (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU | HENISAMH OOIIECHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJTy pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJTYyUYCHHBIN pe3yJIbTaT;

B X0JIe 0OCYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MOM TEMBI,
poOJIEMBI, peraeMon 3a1a4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHsI; COIMOCTaBISATh CBOUM CYXJIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHMANIoTa, OOHAPYXHBaTh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOPpEKTHOU opMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
MPEACTAaBIATh  pPe3yJbTaThl  PEIMICHHUS  3aJa4d,  OKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTAa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIUU U 0COOCHHOCTEH ayAUTOPHUH.

CorpyanuyectBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpPEUMMYyIIecTBA  KOMaHIHOH U
VHAMBHUIYAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATH 1I€JIb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPTraHU3aLUI0 COBMECTHOM
paloThl, paclpenensTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHMs, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOK 4YacTb pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4J€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOET0O BKJIAJa B OOIMIMH MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]]a4H, BEIOUPATh CIIOCO0 pemieHus
C Y4ETOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJICTh HABBIKAMU TIO3HABATEIHHOM pedieKcur Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPU PELIICHUU
3a7a44, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYAHOCTEH;



e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LU U YCIOBUSIM, OOBSCHSTH
MPUYUHBI TOCTUKEHHSI WIM HEJIOCTHKEHHUS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OMHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, NIPsIMasi, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS U3 HHUX MPU PEUICHUH
r€OMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacIOIOKEHHE MPSAMBIX M IIIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JBYTPaHHBIA yroj, TpaHU ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO YIJIa; JUHEMHBIA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPAHHOI'O yrija.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUJIbl MHOTOI'PAHHHMKOB (MHpaMuja; NpHU3Ma,
IPSIMOYTOJIBHBIHN Mapaienenumnes, Ky0).

KnaccupuuupoBaTe ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUId
kjaccuukanuy (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPAaBUIIbHbBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MbI, TapaJICICTUIIEAbI ).

OnepupoBaTh MOHATUSAMHU: CEKYILAs JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/]T CJIEJIOB.

CTpouTh ceyeHHs] MHOTOTPAHHUKOB METOJIOM  CJE/IOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUIYp: BUL
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaAXOXKJEHUE T€OMETPUUYECKUX BEIMYUH MO o0pas3lam Win
aITOpUTMaM, IPUMEHSST M3BECTHBIE AHAJIUTHUYECKUE METOJbl MpU PELICHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIUYMCIIEHUE PACCTOSHUN MEXIYy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKHM JO IIJIOCKOCTH, MEKIY
CKpEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemarp 3a1aun Ha HAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYUH MO o0pas3lam Win
aJIrOpUTMaM, IPUMEHSS M3BECTHBIE AHAJIUTHUYECKUE METOJbl IMpU PELICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSMM, IBYTPaHHBIX YIJIOB.



Beruucnars 0o0bEMBI U IUJIOMIAAM TMOBEPXHOCTEM MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuga) ¢ TOpuMeHeHHeM (GOpMYyJ; BBIUHUCISATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TOJI0OHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh TOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb W
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekath, mpeoOpa3oBBIBATh W WHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MpeACTAaBICHHYIO HAa YepTekax U
pUCYHKaX.

[IpuMensaTs reoMerpuueckue ¢GakThl ISl PEHICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJararoux HECKOJIBKO IIArOB PEIICHUs], €CJIM YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHaT, mpocTediMe NPOrPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOANTH TpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJIE U
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMOJyYEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh DPEaAJIbHbBIC
CUTyallud W TPUMEHATh HU3YYCHHbIC IIOHATHUS B MPOLECCE IOUCKA PEMICHUs
MareMaTU4ecku CHOpPMYJIMPOBAHHON TPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUI U TEOPEM, almnapara aareopbl; penaTh
IIPAKTUYECKUE 3a]1a4U, CBA3AaHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYHUH.

11 KIIACC

OnepupoBaTh MNOHATUAMH: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3ylolue
HUJTUHIPUYECKOM  TMOBEPXHOCTH;,  IWIMHAP,  KOHWYECKass  IMOBEPXHOCTb,
oOpa3yromye KOHNYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacnio3naBats Tena Bpamienus (IWnHApP, KOHYC, cdepa u miap).

OOBSICHATH CLIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  0o0BEMBI M IUIOIIAMM  TMOBEPXHOCTEH TN  BpaIlEHUs,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy W
OTMHCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUA.

BbIuuCHsATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMU
MOJAOOHBIX TEJL.



N300paxarh u3yuyaemble (UTYpbl OT PyKHM U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInosHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTh CEUYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YEPTEKax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE JEUCTBUS CIOXKEHUsS BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpuMeHTh IPaBUIIO NTApAJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEXAY
BEKTOpPaMHU, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsApHOEC IPOU3BEACHUE, pACKIaAbIBATL BEKTOp IO JABYM
HEKOJUIMHEApHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomerpudeckue (axkThl ISl PELICHHS CTEPEOMETPUUYECKUX
3a7a4, [IPEANOJIAraloluX HECKOIBKO 1IaroB PELIECHHUs, €CJIU YCIOBUSA IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pemate mnpocreimme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauym Ha 0KA3aTesbCTBO MATEMATHUYECKUX OTHOLICHUH U
HaXO0KJIeHHEe FeOMETPUUECKUX BEJIMYMH 110 00pa3laM Wi alrOpuTMam, MpUMeEHss
U3BECTHBIE METO/BI IPU PELICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocrede NpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOoaUTE IIpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOJy4YEHHBIE 3HAHUS Ha IPAKTHUKE: aHAJIMU3UPOBATH PEaJIbHbBIC
CUTyallud U IPUMEHATb HU3YyYEHHBIC IIOHATUSA B IPOLECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKl CQOPMYIHPOBAHHON NPOOIEMBI, MOJIEIUPOBATh pEalbHbIC
CUTyallud Ha A3bIKE TIEOMETPUHU, UCCIEN0BATh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmapaTa aareOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHBIEC C HAXOKICHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMmsl

BBenenue B crepeoMeTpuio

[TeprieHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEN

Vrasr MCXKAY NPAMBIMHU U IJIOCKOCTIAMU

HpﬂMLIe " IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJ'IJ'IeJ'ILHOCTL IIPAMBIX U MIOCKOCTEH

MHororpaHHuku
OOBEMBI MHOTOI'PaHHUKOB

[ToBTOpEHME: ceueHus, paCCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaundyecTBo 4acoB

Bcero

10

12

10

12

11

68

KonTpoabHbie
padoThI

IIpakTnyeckue
padoTbI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

Ne i/

Tena BpaieHnus
OOBEMEI TENI
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, o600IIEeH e,
cUCTeEMAaTU3allus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

12

10

34

KonTposabHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHBIE
(uugposbie)
o0pa3oBaTe/ibHbIE

pecypchl



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne

w/n Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA,
npsMasi, INOCKOCTh, IPOCTPAHCTBO.
[TpaBuiia n300paxeHMsI Ha PUCYHKaX:
n300pakeHHsI IIIOCKOCTEH, MapauieIbHbBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IHousTus: MEepeCCKaroImurecs ImIOCKOCTH,
NnepeceKarommecs npsamast v iI0CKOCTb

INousTus: MEPECCKAIMECS IIIIOCKOCTH,
NnepeceKarommecs npsamMas 1 riI0CKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHNe MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOEKIIMOHHBIX YepTexkax

HauanbHble cBeZieHHs 0 KyOe U mUpamMu/e,
uXx pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PAHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamuje,
uXx pa3BEépTku U Moaenu. CeueHust
MHOT'OI'DAHHUKOB

[TousTHE 00 aKCMOMATUYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CIICACTBUSA U3 HUX

KoanuyecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoTbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

[TousTHE 00 aKCMOMATUYECKOM
MOCTPOCHHUHU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH H CIICJICTBHS U3 HUX

[TousTre 00 aKCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CICACTBUS U3 HUX

[TousiTHE 00 aKCMOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUH U CIICACTBHS U3 HUX

B3auMHOe pacmonoKeHue NpsMbIX B
IIPOCTPAHCTBE: NepeceKarouecs,
[apaJuIeIIbHbIE U CKPEILMBAIOIIUECS
IIPsIMBIE

[leprieHAMKYIAPHOCTD NPAMOU U
IUIOCKOCTH: TIEPIEHANKYJIIPHBIE IPSIMbIE B
IIPOCTPAHCTBE

[Ipsambie napaienbHbIE U
MEePNEHIUKYISPHBIE K INIOCKOCTH
IIpsiMble napasensHble U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTU
[Ipu3Hak NepneHAuKyJISIPHOCTH IPSIMON U
MJIOCKOCTH

[Ipu3Hak nepneHIuKyISIPHOCTH IPSIMOU U
IIJIOCKOCTH

Teopema 0 IpsIMOi IEPIIEH IUKYJIIPHOM
IJIOCKOCTH

Teopema 0 IpsAMON NEPIICHAUKYIIAPHON
IUIOCKOCTH



19

20

21

22

23

24

25

26

27

28

29

Teopema o psIMON MEPIICHANKYIISIPHON
MIOCKOCTH

IlepnieHUKYyISp U HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM J10 IJIOCKOCTH

[TepnieHIUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOH 10 IJIOCKOCTH

HepHeHI[I/IKy.HHp 1 HAKJIOHHBIC: paACCTOSIHUC
OT TOYKHU OO INIOCKOCTH, PACCTOSIHHUEC OT
HpHMOfI J0 IINIOCKOCTH

[lepnieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM J0 TUIOCKOCTH

VYTIu1Bl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSIMOM M TNIOCKOCTBIO

JByrpaHHbIi yroJl, TMHEWHBIA YOI
JIBYT'PaHHOI'O yTIJla

JIByrpaHHbIi yroJi, TMHEUHBIA YT OJI
JIByTPaHHOTO yTiia

IlepneHauKyIsIpHOCTD MIJIOCKOCTEM:
MPU3HAK HEPIECHIUKYIIAPHOCTH IBYX
IUIOCKOCTEN

IlepneH UKy ISPHOCTD IIJIOCKOCTEM:
MPHU3HAK HEPIECHIUKYIAPHOCTH ABYX
IJIOCKOCTEN

[TeprieHANKYISPHOCTD MIOCKOCTEH:
IPU3HAK MEPIEHANKYISIPHOCTH JIBYX



30
31
32

33

34

35

36
37
38

39

40

41

42
43
44

IIJIOCKOCTEMN

Teopema 0 TpEX NEpHEHAUKYIIAPax
Teopema o TpEX nepHeHIUKYJIIApax
Teopema 0 TpEX NEpHEHAUKYIIAPax

KoHnTtponbhas paboTa mo TeMam
"[leprieHAUKYASAPHOCTD MPAMBIX U

~ 1

miockocTel" u "YTibl MeXly IPSIMBIMU U
II0CKOCTAMHA"

[TapanneabHOCTh NMPSAMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE: MapaijiesibHbIE MPSIMBbIC B
MIPOCTPAHCTBE; MapaIeNbHOCTD TPEX
MPSIMBIX

[TapamienbHOCT NPSIMBIX U INIOCKOCTEN B
npoctpaHctie: [lapamienbHOCTh PSAMON U
IIOCKOCTH

VTI1bl ¢ COHaNpaBiICHHBIMU CTOPOHAMU
VYron Mexay npsiMbIMU B IPOCTPAHCTBE
VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE

[TapannenpsHOCTh INIOCKOCTEM:
napajuieJbHbIe INIOCKOCTH

CaoiicTBa mapajuiesIbHbIX MJIOCKOCTEHN

[Tpocreiime npocTpaHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,
napaJuieenume/]

ITocTpoeHue ceuenui
[ToctpoeHue ceueHui

Kontponbnas pabota o teme "I[Ipsimbie u



45

46

47

48

49

50

51

IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanneapsHOCTh NPAMBIX U IUIOCKOCTEMR"

ITonsTue MHOTI'OrpaHHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PpaHHUKA, BBIITYKJIBIC 1
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
IpU3MBbL; OOKOBasI U MOJIHASL TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, OpsAMOYTrOJIbHbII
napajuieenuIiel U ero CBOMCTBa

[Tupamuga: n-yronapHas nupamMuia, rpaHu u
OCHOBaHHWE MUPaMUJIbl; OOKOBAsI U MOJTHAS
MMOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHas mupaMmuaa

[TpaBriIbHBIC MHOTOTPAaHHHUKH: TIOHSTHE
HPaBIWIBHOTO MHOTOIPaHHUKA; TIPaBUIIbHAS
HpU3Ma U IpaBUIbHAS THPAMULIA,;
HpaBWIbHAS TPEYTOIbHAS MUPAMU/IA U
NPaBUJIBHBIN TETpasap; KyO

[IpencraBneHue o MpaBUILHBIX
MHOTOTPaHHHUKAX: OKTadAp, JOJIeKadip U
UKOCadIp.

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, NPSMOH, TUIOCKOCTH.
DIIeMEHTBI CAMMETPUN B TUPAMHUJIAX,
napajuieJenumnenax, NpaBUiIbHbIX
MHOT'OIPaHHHUKAX



52

53

54

55

56
57
58
59
60
61
62
63

64

65

66

Brrauciienue 31eMeHTOB MHOTOTPaHHHKOB:
pE€Opa, TuaroHasu, yribl

[Tnomanb 60KOBOM MOBEPXHOCTH H MOJTHOM
MMOBEPXHOCTHU MPSMOM TPU3MBI, TUIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOI TPU3MBI

[Tnomanas 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIIbHOM MTUPAMUJIBI,
TeopeMa O IUIOMIATH OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUpPaMUIbI

KonrponsHas pabora no teme
"MHoOrorpaHHuku"

[TonsiTne 06 00BEME
O0BéM UpamMuIbI
O0BEM TUpamMuUIbI
O0bEM nupamMuIbl
O0béM UpamMuIbI
O0bEM pU3MBI
O06BEM npu3MbI
O0BbEM pU3MBI

Konrponsnas padora no teme "O0bEMBI
MHOTOTpaHHUKOB"

[ToBTOpenme, 0600IIEeHNEe CHCTEMAaTH3AITUS
3HaHui. [locTtpoeHue ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpenue, 0600IIEHNE CHCTEMAaTH3aIUs
3HaHUH. BeruncieHne pacCTOSIHUM: MEXAY
JIBYMSI TOYKaMH, OT TOYKHU J0 IPSIMOH, OT

—_— e e e e e e



TOYKH A0 IIIIOCKOCTH, MEKOY
CKpPCIIMBAOIHUMHUCS ITPAMBIMHA

67 HToroBast KOHTpOJIbHAsA paboTa

[ToBTOpenme, 0600IIEeHNEe CHCTEMAaTH3AITUS
3HaHW. BeIunciienue yrios: Mexy

68 CKPEIIUBAIOIIAMUCS TPSMBIMU, MEXKTY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YITI0B MEXIY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Hara nudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHus: oOpa3zoBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc, IuaMeTp; |

IUIOIAb MOBEPXHOCTHU Cepsl

B3aumnoe pacrionoxenue chepsl U

IIJIOCKOCTH; KacaTelbHas IIOCKOCTh K 1
cdepe; mnomaab chepsl
N3o6paxkenue cdepsl, mapa Ha
miockocT. CedeHus mapa

Hunuaapudeckass HOBEPXHOCTb,
o0pa3yronue HUINHIPUISCKON
MMOBCPXHOCTHU, OCb I_[I/IJ'II/IH,Z[pI/I‘-IeCK()ﬁ
MMOBEPXHOCTH

[{unmuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yIoIas U OCh;
IIOIIAah OOKOBOM U ITOJTHOM
MTOBEPXHOCTH

N300paxeHne NUINHAPa Ha MIO0CKOCTH.
Pazséprka unnunapa. Ceuenus
UUIMHAPA (MI0CKOCTHIO, TapaJlIeIbHOM
WM NEPIICHIUKYJIIPHON OCH LIUIIUHIPA)
Konnueckast moBepxHOCTh, 00pa3ylomme
KOHUYECKOW MMOBEPXHOCTHU, OCh U 1
BEpUIMHA KOHUYECKON MOBEPXHOCTHU



10

11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHME U BepIIUHA,
00pa3yrolasi ¥ 0Ch; IJIOMAIb OOKOBOU H
MOJTHOM MOBEPXHOCTHU

VY ceu€HHbI KOHYC: 00pa3yomue u
BbICOTA; OCHOBAaHHUA U OoKoBas
MOBEPXHOCTh

N300pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTHIO, AapAJIETBbHOM
OCHOBAHUIO, U TUIOCKOCTHIO, POXOISAIIEH
4yepe3 BEPIINHY )

KoMOunarws Ten BpaeHus u
MHOTOTPaHHHUKOB

MHOrorpaHHuK, ONKMCaHHbIA OKOJIO
cdepsl; chepa, BMcaHHAs B
MHOTOTPAHHHK WU B TEJIO BPAIICHUS
[Tonsitue 06 06bEMe. OCHOBHBIE
CBOIicTBa 0OBEMOB Tel

O0BéM nMIMHIpa, KOHYCa

O0BEM mrapa 1 mIomaas chepsl
[TomoOHBIE TeNIa B IPOCTPAHCTBE.
COOTHONICHUS MEXTy TUTOIIAIIMHU
MOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI
KontponsHas padora no temam "Tena
BpameHus" u "O0beMbl Ten"

BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

CroskeHue U BEIYNTaHUE BCKTOPOB

YMHOXEHUE BCKTOpAa Ha 9YHUCJIO



21

22

23

24

25

26

27

28

29

30

Paznoxxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napasuieNenumnena

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHNEM IIPaBUJI AEUCTBUM C
BEKTOPAMH

[IpsimoyromnpHas cucreMa KOOpAMHAT B
npocTtpancTse. KoopanHaThl BEKTOpA.
[Ipocreitmme 3aga4n B KOOpAMHATAX

VYron mexay Bekropamu. CkansipHoe
POM3BEIEHUE BEKTOPOB

Brruncnenue yriioB Mex 1y NpsIMbIMH U
IUIOCKOCTSIMU

KoopauHaTHO-BEKTOPHBII METOA ITPU
pELIEHNN TEOMETPUYECKUX 3a1a4

KonTponbhas pabota o Teme "BekTopsl
Y KOOPJIMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 0600IICHNE U
cucteMartusanus 3Haguii. OCHOBHEIE
burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHnue, 0600IICHNE U
cucrteMartusanus 3Haguii. OCHOBHEIE
burypsl, GpakThl, TEOPEMBbI Kypca
IUTAHUMETPUH

[ToBTOpeHue, 0600IICHNE U
CHCTeMaTH3aIlvs 3HaHUK. 3a1aun
TUTAHUMETPUH U METOJIbI UX PELICHUS



[ToBTOpEeHME, 0000IICHNE U
31 CHUCTEMAaTH3alus 3HaHui. 3agadu
TUTAHUMETPUH U METOJIbI UX PELICHUS

[ToBTOpeHue, 0600IICHNE U
cucreMaTru3sanuvsa sHaHui. OCHOBHEIE

32
burypsl, GpakThl, TEOPEMBI Kypca
CTEpEOMETPUH
33 Hrorosast KOHTpoJbHAS paboTa
34 [ToBTOpenue, 060061IeHUE U

cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

1.

MaremaTuka: anreOpa U Hayaja MaTEMaTHMYECKOTO aHajiu3a, FeoOMEeTpHs.
I'eomerpusi  10-11 knaccel:  ydeOHMK i1 001€00pa3oBaTEIbHBIX
opraHuzaiuii: 0a3oBbli M yriyoneHHbI ypoBHu /B.®. byrty3os, B.B.
[Tpaconos nox penakmueit B.A. CagoBauuero / M.: [Ipocsemenue, 2021.
['eomerpust. Jlunaktuueckue marepuansl. 10 kimacce: yueOHoe mocoOue st
o011e00pa3oBaTeIbHBIX OpraHU3aIfil: 0a30BBIA U YTITyOJICHHBIH YPOBHH /
B.®. byty3o0s, B.B. Ilpaconos / M.: I[Ipocsemenue, 2019.

. T'eomerpus. unaktudyeckue matepuaibl. 11 kimacc: yueOHoe mocodue ajis

o0ureoOpa3oBaTeNbHbIX OpraHU3aluii: 0a30BbIM U yIrIIyOJI€HHbIA YpOBHU /
B.®. byty3os, B.B. IIpaconos / M.: IIpoceemnienue, 2019.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

1.

[Toypounsie pa3paboTku mo reomeTpuu: IupdepeHINPOBAHHBIA MOAXOI.
10 xnacc /B.A. Sposenko, M: BAKO 2010 .
[loypounble pa3pabOTKu MO reoMeTpuu: AUPPEepeHIIUPOBAHHBIA MOIXO/I.
11 ximacc /B.A. Aposenko, M: BAKO 2010 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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