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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOro kypca «l'eomerpusi» 6a30BOro ypoBHs s
obygarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DeaepanbHOTO
TOCyZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIAPTa CPEAHETO OOIIEero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCUHUCKOTO 00pa30BaHUS.
Peanuzamus nporpaMMbl 00ecIieunBaeT OBIAJACHUE KIFOYEBBHIMU KOMIICTEHITUSIMH,
COCTaBJISIIONIIMMU OCHOBY IS CaMOpPA3BHUTHsS W HEMPEPBIBHOTO 0Opa3oBaHUS,
IEJOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIINXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTro Kypca TreOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpaszoBanmsi OOyCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTHIO METANPEAMETHBIX U
MPEIMETHBIX PE3YJbTaTOB OOYyYEHHsS] TEOMETPUU B HAIpPaBICHUH JUYHOCTHOTO
pa3BuTHs oOydarommxcs, ¢GopMHpoOBaHUA (YHKIIMOHATHLHON MaTeMaTH4YeCKOU
I'PaMOTHOCTH, U3y4YEHUS IPYTUX y4eOHbIX AUCIUIUIMH. Pa3BuTue y o0ydaromumxcs
MPaBWIbHBIX MPEJACTABICHUN O CYIIHOCTH U MPOUCXOXKJICHUU T'C€OMETPUYECKUX
abCTpakmuii, COOTHONICHHH PEATbHOTO M HWICATHHOTO, XapaKTepe OTPaKCHUS
MaTeMaTH4YeCKOW HAyKOW SBIEHUW M TPOLECCOB PEAIBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHUYE€CKOTr0 MOJCIIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yYaIIUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaliud B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust gBisieTcss OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECleYMBAaeT BO3MOXHOCTh H3Y4Y€HHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHON HAINPABICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHUE, (HOpMUpYyEeMOE MpU HM3YYEHUU OO0yHarOUIUMUCS
MOHSATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU LIETIOYKU JTOTUYECKUX YTBEPKICHUMN
B XOJI€¢ pELIECHUsI Te€OMETPUUYECKUX 3a7ad, YMEHHE BBIJBUTaTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00macTsaxX aesTenbHOCTH dYesnoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, (opma
OTPAKEHUST OKPYXKAIOIIETO MHUpPA, YCJIOBUE YCIEHIHOTO IMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazaMu O0O0BEAMHSECT pa3Hble BUALI YYEOHON M TPYJOBOM JEATEIBbHOCTH,



SBIISICTCSI OJHUM W3 NPO(PECCHOHAIBPHO BAKHBIX KadeCTB, MOITOMY aKTyallbHa
3aa4a (OPMHUPOBAHUSA Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
Pa3HOBUJAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTHYECKON JCATEITBHOCTH IO MHOTHM HAIIPABIICHHSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — o0Omeo0pa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHTHE
oOyyJaroruxcst ~ 4yepe3  oOecredyeHWe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCTIONb30BAaHUSI  CHUCTEMAaTHYCCKUX TI'E€OMETPHUYECKMX 3HAaHWW W JICHCTBUH,
CHEeIM(PUIHBIX TEOMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJIKEHHSI 00pa3oBaHuUs
TI0 CTHCIUATBHOCTSM, HE CBS3aHHBIM C TIPUKJIATHBIM UCTIOB30BAHUEM T€OMETPHUH.

[lporpamma 1o reomerpuu Ha 0a30BOM YpOBHE MpeqHAa3HAueHa st
00y4JaromuXcsi CPEAHEH MIKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUN
Ha ypOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHbBIC
co crenu(uKoil TEOMETPUHM W HEOOXOJUMBIE [UIS J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooiiee
r1y00Ko, €clii B JalbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHANBHON EATEeIHLHOCTH.

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

e (dopMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOM

KyJBTYPBbI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYIKAIOLIIM MHPOM;

o (dopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX W TElIax BpaIICHUS
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJICINISX, TIO3BOJISIONIUX ONMUCHIBATH
Y M3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (opMupoBaHWE YyMCHHs paclO3HABaTh Ha YEPTEkKaxX, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHUKHU U TeJa BpalllCHMSI,

e OBJIAJICHUEC METOJAMHU PEIICHHUs 33/a4 Ha MOCTPOCHHS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSIMH O
MHOTOIPaHHHMKAX M TEJIax BPAIICHUS K UX OCHOBHBIMU CBOWCTBAMH;

e OBJIAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3ajady;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOXKHBIC  JIOKA3aTEIbHBIC
pacCyXJIeHHs B XOJ€ PEIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
MPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydarommxcs, MO3HABATEIbHON  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMCHHM, KpUTUIHOCTH MBIIILICHYS;



e (opmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, pEIEeBaHTHOM
F€OMETPUU: yMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTYallUsIX M TMpPU HU3YUYEHUU NOPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIupoBaThb HX Ha S3bIKE
Ir€OMETPUM U CO34aBATh TEOMETPUUECKHE MOJACIIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl PELIEHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATD MMOJyUYEHHBIE PE3YJIbTATHI.

OTIMYUTETBPHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4YeHUs 3aJad, pellaeMblXx Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pAa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO IPEIMETA.

[Ipenmourenue oTHAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MPAaKTUYECKON JEATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEUIeHus 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUPOBAHUE
POCTpPaHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a TPOBOAUTCS C OMOPOM Ha
HarjasAHOCTh, a OINEepUpPOBaHME O00pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozepiarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpanaukn», «lIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercd HE TOJIBKO II0 COJEp)KaTelIbHBIM JIMHUSM, HO W IO TOJaM
00y4eHHs Ha YPOBHE CPEJTHEro 00I1Iero o0pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOCHHS pabouell mporpaMMbl, pacmpeneN€HHbBIM 10 TroJaM OO0ydeHus,
CTPYKTYpUpPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJE€HHE T'€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
cOOJII0/IEHHEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOILIyI0 CUCTEMY T'€OMETPUYECKHUX MPEJICTABICHUN OOyYarouIuxcs, paciimpss u
yrayOusist e€, oOpa3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha usydenne reomerpuu oTBoauTCs 2 yaca B Henemo B 10 kiacce u 2 Jaca B
Henento B 11 kiacce, Bcero 3a jBa rojia 00ydenus - 136 yueOHbIX yaca.



COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

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

B3auMHOe pacnonoxeHre nNpsMBIX B IPOCTPAHCTBE: IE€PECEKArOLIUECH,
NapajyleJbHble M CKpeuuBaromuecs npsMble. [lapamienbHOCTs NPsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: IMApAJUICIBbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MMAPALIETBHOCTh TPEX MPIMBIX; NMAPAIUICIBHOCTh NMPSIMOU Y TIJIOCKOCTU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJl MEXKAY TMPSIMBIMU B IPOCTPAHCTBE.
[TapaitenbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napajyieNbHbIX IuiockocTed. [lpocreifiine mnpocTpaHcTBeHHbIE (UIypbl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napaiesaenunes; IoCTPOCHUE CEUECHU.

[leprieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIISPHBIE MPSIMbBIC B
IIPOCTPAHCTBE, IPSMbIE MAapaJLICNIbHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUJIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEMHBIM yroJa JABYTPAHHOIO  yIJa.
[lepieHAUKYJISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSTHUE
OT  TpsAMOM 10  IJIOCKOCTH,  TpoeKius  GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISIPHOCTh  IUIOCKOCTEM:  NIPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NEPIEHAUKYIIAPaX.

MHororpaHHuKHu

[loHsiITHE 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, MIPSAMOYTOJIbHBIN
napajieJienune]; 1 ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd H
OCHOBaHHE MUPAMUJIbI; OOKOBAs U TOJIHAS IOBEPXHOCTh MUPAMMUIBI; TPABUIIHHAS U
yceyéHHasg mnHupaMuga. OJIEMEHTbl Npu3Mbl W nupamuiabl. IIpaBuiibHbBIE
MHOTOI'PaHHUKHU: TMOHATHE NPABWIBHOI'O MHOI'OTPAHHUKA; NPAaBUJIbHAS IIPU3MA U
MpaBWIbHAsL THUPaMHUIA; IPaBUJIbHAs TPEYrojbHAas NHUPAMUNA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue o MPaBWIbHBIX MHOTOIPAHHUKAaX: OKTadJp,
noaeKa’Ip U ukoca’ap. CeueHus npu3Mbl U TUPaAMU/IbI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPAMOM,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B NHpPaMHAAX, NapajuleNeNnunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Briunciienre 31€MEHTOB MHOTOIPaHHUKOB: péEOpa, AUMAroHalid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOW MPHU3MBI,
IIOLAAb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM TMPHU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TMPABWIHHON MHUPAMUIBI,
TeopemMa O IUlomanu yceu€éHHoM mnupamuabl. [loHsitue 006 00bEMe. OOBEM
MUPAMU/JIbI, TPU3MBL.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

Hunuuapuyeckas MMOBEPXHOCTb, oOpasyromue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UMJIWHIPUYECKON TMOBEpXHOCTU. [lunuHIp: ocHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasyrolias M OChb, IUIOIMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOH MmoBepxHocTU. KoHyc: ocHOBaHMe U BepIIMHA, 00pa3yromas
U OCh; IUIOMAAhL OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC:
o0Opa3ylolire 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOLIAJb MOBEPXHOCTU CHEpHI.
B3anMHoe pacmonoxkenue chepsl U IMIIOCKOCTH, KacaTellbHAs TIOCKOCTh K cdepe;
TIJI0IA b ChEepPHI.

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

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

[Tonsatue 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Tel. Teopema 006 00bEMeE
IPsIMOYTOJILHOTO Mapajuienienunena v cieactBuss u3 He€. OObEM UMIMHJApA,
KoHyca. O0BEM 1apa u 1iomaab cepol.

[logoOuble Tena B mpocTtpancTBE. COOTHOIICHUS MEXKIY IUIOAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJL.

Ceuennsi mwiIMHApa (MapaJyIeIbHO W MEPHEHIUKYJSIPHO OCH), CEYEHUs
KOHyca (mapajijieIbHO€ OCHOBAHHMIO M TPOXOJAIIEE uYepe3 BEpIIHMHY), CEUCHUS
mapa.

BekTopbl U KOOPANMHATHI B POCTPAHCTBE

Bekrtop Ha miockocty ¥ B mpocTpaHcTBe. Cli0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekropaM. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUjl JACUCTBUU ¢ BekTopaMmu. [IpsMmoyrosbHasg cucrema



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



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC pE3yJbTaThl OCBOEHHS IMPOTPAMMBI  YIECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIINN 00YUaAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHUHCKOro OOIIeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
nporeayp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aHMOJICICTBOBATh C COLMAIBbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOM IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKECHUSAM POCCHICKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsiX, cpepax

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

c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYSCKUM MMPUMEHEHHUEM JTOCTH)KCHUIN HAyKH U JICITCIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCITUTAHME:

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

du3nyeckoe BOCIUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMCHHS TMPUMEHATh MaTeMaTHYCCKUE 3HAHUS B
WHTEpecax 370pOBOTO U Oe30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (370pOBOEC INMHUTaHHE, COATTAHCHPOBAHHBIN PEKUM 3aHATHUH U

OT/bIXa, peryJspHas busnueckas AKTUBHOCTb); dbusnuecKkoro
COBEpIIICHCTBOBAHUA, npu 3aHATHAX CTIOPTHUBHO-0370POBHUTEIHLHON
JeSITeTbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEPILATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;



TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHYecKoOMy OOpa3oBaHHIO U
caM000Opa30BaHUIO Ha TPOTSHKEHUH BCEW >KWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUHN IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOW HAIPAaBICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COLUAIBHO-Y)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX MpoOJeMm;
OpHEHTAlMEl Ha MPUMEHEHUWE MAaTeMaTUYECKMX 3HAHUU JUIs PELICHUsS 3a/1ad B
00JIacCTH  OKpY XKarollell cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MOXHBIX TTOCIICICTBUN I OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'O NO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH W  OOIIECTBEHHOM  MPAKTUKH, [OHUMAaHUEM
MaTeMaTUYeCKOW HayKuh Kak c]epbl uenoBEeYeCKOW MesTebHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI Pa3BUTHUS LUBWIM3ALMUU; OBJIAJECHHUEM S3BIKOM
MaTeMaTUKH W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJIATHh MPOEKTHYK) M HCCIEAOBATENbCKYIO JAESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU
oelucmsusiMuU, YHUBEPCAalIbHbIMU PecyIAMUSHbIMU OCUCTNGUIMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HPOUECCO8 00YYaowWuxcs (o0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxHCaAlowe2o  Mupa,  NpuMeHeHue  102UY4ecKux,
ucce008amenbCKux onepayull, ymenuli pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIIATH U XaPaKTEPHU30BATh CYIIECCTBCHHbBIE MPU3HAKA MAaTEMaTUIECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHUW MEXIY TMOHATUAMH; (HOPMYIUPOBATH
OTIpENCNICHHs]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA ISl OOOOIICHHS M CpaBHEHUS, KPUTEPHUU
MPOBOAMMOTO aHAJN3a;

e BOCIpPUHUMATH, (opMymHpoBaTh W NPeoOPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpHULIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeurss B (aKkTaxX, JTAHHBIX, HAONIOACHUSAX W YTBEPKIACHUIX;



npemjiaraTb  KpUTEpUM Ui BBISIBJICHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJbI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX W
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOYCHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTHUBHOIO), BBICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbBL;

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

Ba3oBble ucciieqoBarejLCKHe 1eCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIENI0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SBJIICHUSMU, IPOIIECCAMH;

e CaMOCTOSITENBHO (OPMYTUPOBATH OOOOIIEHHUS M BBIBOJIBI 110 pe3yIbTaTaM
MPOBEAEHHOTO HAOJIONEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

e IIPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIJBUIaTh
IIPEATNOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMALIMH, JTaHHBIX, HEOOXOJUMBIX IJIsi OTBETa
Ha BONPOC U JJI PELICHUS 3a]auH;

e BbIOMpaTh UMH(OpPMALMIO U3  HMCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U OPM MIPEICTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (HOpMaXx,
WTIOCTPUPOBATH TpadUUuecKy;

e OLEHUBATH HaAEXKHOCTD uH(popmanuu 1o CaMOCTOSATEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAmMUEHble Oelicmeus, 0becneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUATOUWUXCSL.

OO0menue:



BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U HENISAIMH OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pe3yJIbTaT;

B X0JIe 00CYKJIEHHS 3a7aBaTh BOTPOCHI MO CYIIECTBY 00CYX1a€MOM TEMBI,
pOoOJIEMBI, peraeMon 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOUM CYXJICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB AHWANIoTa, OOHAPYXUBaTh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOPPEKTHOU opMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
MPEACTABIATh  pe3yJbTaThl  PEIMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIIUU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyanuyectBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpEUMMYyIIecTBA  KOMaHIHOH U
WHANBHUIYAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMAThH 1IEJIb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPTraHU3alUI0 COBMECTHOM
paboThl, paclpenensaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOK 4YacTb pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4J€HAMH KOMAaHJbI;
OLICHUBATh KauyeCTBO CBOET0 BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

Yuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUs 33a]]a4ul, BBIOUpATh CIIOCO0 peleHus
C Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN C YU4ETOM HOBOMU
uH(pOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pedIeKcur Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJIS Mpolecca |
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPU PELIICHUU
3a71a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYAHOCTEH;



e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSCHSITH
MPUYUHBI TOCTUKEHHSI WIM HEJIOCTHKEHHUS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMas, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX MPU PELICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATHIMU: NAPAILIETBHOCTb U MEPIEHIUKYISIPHOCTD MPSAMBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacCIOJIOKEHHE MPSAMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrJja.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHHMKOB (MMMpaMuja; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccupuuupoBate ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUId
kjaccuukanuy (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPaBUIIbHbBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJLICICTUIEAbI ).

OnepupoBaTh MOHATUSMHU: CEKYILAs IJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/]T CIIEJIOB.

CTpouTh ceYeHHs] MHOTOTPAHHUKOB METOJOM  CJE/IOB, BBINOJHATh
(BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaXOXKJEHUE TEOMETPUUYECKUX BEJIMYUH MO o0pas3lam Wiu
aITOpUTMaM, TPUMEHSST M3BECTHBIE AHAJIUTHUYECKUE METOJbl MpU PELICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIUYMCIIEHUE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKHM JO IIJIOCKOCTH, MEKIY
CKpEUIMBAIOIIUMHUCS NPSIMBIMHU.

Pemarp 3a1aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH MO o0pas3lam Wiu
aJITOpUTMaM, TPUMEHSS M3BECTHBIE AHAJIUTHUYECKUE METOJbl IMpU PELICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYT'PAHHBIX YIJIOB.



Beruucnars 00bEMBI U IUJIOMIAAN TMOBEPXHOCTEM MHOTOTPAHHUKOB (IpU3Ma,
nupamMuaa) ¢ TOpuMeHeHHeM (GOpMyJ; BBIUUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX MHOTOI'PAHHUKOB.

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

W3Bnekath, mpeoOpa3oBBIBATH W HWHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MPeACTAaBICHHYIO HAa YepTekax U
pUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoluX HECKOJIBKO IIAr0B PEIIEHUs], €CJIH YCIOBUS PUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHAT, mpocTedMe NPOrPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOAUTE TPUMEPHI MATEMATHUYECKHUX 3aKOHOMEPHOCTEHW B MPHUPOJIE U
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJYyYEHHBIC 3HAHUS Ha IPAKTUKE: aHAJU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HU3YYEHHbIC IOHATHUS B MPOLECCE IOUCKA PEMICHUs
MaTreMaTu4ecku CHOpPMYJIMPOBAHHON TPOOJIEeMbl, MOJEIUPOBATh pealibHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUI U TEOPEM, aliapara aareopbl; peuaTh
IIPAKTUYECKUE 3a]1a41, CBA3AaHHbBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3ylolue
HUJTUHJIPUYECKOM  TMOBEPXHOCTH;,  IWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yromye KOHNYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacnio3naBats Tena Bpamienus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAJM  TMOBEPXHOCTEH TN  BpaIlEHUs,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMU: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy ®
OMMCaHHBIA OKOJIO cdepsl; cdhepa, BOUCAHHAS B MHOTOTPAHHUK WIIK TEJIO
BpalICHUA.

BbIunCHsATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMHU
MOAO0OHBIX TEJl.



N300paxarh u3yyaemble (UTYpbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUYEHHUS TEJ BPAILICHHUS.

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

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE JEUCTBUS CIHOXKEHUSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHTh IPaBUIIO NTapaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXIY
BEKTOpPaMHU, CKaJISIpHOE MPOU3BEIACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJspHOEC IIPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO ABYM
HEKOJUIMHEApHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomerpudeckue (axkThl ISl PELICHHS CTEPEOMETPUUYECKUX
3a7ay, IIPEANOJIAraloIuX HECKOIBKO LIaroB PELIECHUs, €CJIU YCIOBUA IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

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

Pemarp 3amauym Ha 0KA3aTebCTBO MATEMATHUYECKUX OTHOLICHUH U
HaXO0KJIeHUEe FeOMETPUUECKUX BEJIMYMH 110 00pa3laM WK aJlrOpuTMam, MpUMEHss
U3BECTHBIE METO/BI IPH PELICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs  mpocrediMe NpOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaNTE IIpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh TOJy4YEHHBbIE 3HAHUSA Ha IPAKTHUKE: aHAJIWU3UPOBATH PEaJIbHBIC
CUTyallud U IPUMEHATb HU3YyYEHHBIC IIOHATUSA B IPOLECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKl CQOpPMYIHPOBAHHOM NTPOOIEMBI, MOJIECIUPOBATH pEaAbHbIC
CUTyallud Ha A3bIKE TIEOMETPUMU, UCCIENO0BAaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmapaTa aareOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHBIEC C HAXOKICHUEM T'€OMETPUUYECKUX BEJIMYMH.



~N SN D B

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

[IpsiMbI€ U TUIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCT IPSIMBIX U INIOCKOCTEU

[lepneHauKyASIPHOCTD NMPSMBIX U
IJIOCKOCTEN

Yrusl MeXAy NPSMBIMU U INIOCKOCTSIMHU
MHororpasHuku
OO6BbEMBI MHOTOI'PaHHUKOB

IToBTOpEHME: CEYeHUs, pACCTOSHUS U YTIJIbI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10
11

68

KonTpoJsbHbIe
padoThI

[ (R S (R S —

9]

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Tena BpameHus
O0BEMBI TENI
BekTopsl 1 KOOPAWHATHI B POCTPAHCTBE

[ToBTOpeHue, 06001IeHNE,
cUCTEMAaTHU3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo yacos

Bcero

14
22
15

17

68

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

wn Tema ypoka

OCHOBHBIE IOHATHS CTEPEOMETPHUHU: TOUKA,
npsMasi, INOCKOCTh, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus! Ha PUCYHKAX:
n300pakeHusl MII0CKOCTEN, MapaieabHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[TonsThs: MEPECCKAIMECS IIIIOCKOCTH,
NEpeCCKaroIureCs npsamMas U rmioCKOCTb

IlousTus: MEepeCCKaroIMrECs IIIOCKOCTH,
nepeceKaromumecs npsamas U rmiIoCKOCTb

3HAKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YepPTEeXkKaxX

HauanbHble cBefieHHs 0 KyOe U mupamuje,
ux pa3BEPTKU U Moaenu. CeueHus
MHOTI'OI'PaHHUKOB

HavanbsHble cBe/ieHUs O KyOe U MTUpaMH/Ie,
uX pa3BépTKU U Mojein. CeueHus
MHOTOTPaHHUKOB

[MousTHEe 00 AKCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U CIICACTBHS U3 HUX

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHyeckue
padoTbI

Jlara
U3yYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14
15
16

17

18

19

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

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CIICACTBUSA U3 HUX

[TonsiTre 06 akcHOMaTHYECKOM
MTOCTPOEHNUHU CTEPEOMETPHUN: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbIX B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
MapajuieJIbHbIE U CKPEIIUBAIOIIUECS
IpsIMbIE

[TapanienbHOCTb MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: MapaljieNbHbIE MIPSIMBIE B
MIPOCTPAHCTBE; MAPAJIIEIIBHOCTD TPEX
MIPSIMBIX

[TapamenbHOCTB IPSIMBIX U IUIOCKOCTEH B
npocTtpancTie: [lapamienbHOCTh MPAMON U
IJIOCKOCTH

VYTI1bl ¢ COHANpaBIeHHBIMU CTOPOHAMHU
VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE
Yroa Mexay NpsIMBIMU B IIPOCTPAHCTBE
[TapanneabHOCTh MITOCKOCTEM:
NapajuieJIbHbIE INIOCKOCTH

CpolicTBa napamienabHbIX MIIOCKOCTEN
[Ipocreiimme npocTpaHCTBEHHBIC (PUTYPBHI
HAa TUIOCKOCTH: TETpas’p, KyO,



20
21

22

23

24

25

26

27

28

29

30

31

32

napajuiesienunes
[Toctpoenue ceueHuit

[TocTpoeHue ceueHui

Kontponbnas padota o teme "lIpsimbie u
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSMBIX U IIIOCKOCTEN"
IlepneHMKyIAPHOCTD NPSMOM U
IUIOCKOCTH: MIEPIEHANKYJIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE

IIpsiMble napasensHble U
MEePIEHIUKYIISIPHBIE K INIOCKOCTH

IIpsimble napasuieabHbIE U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH
[Ipu3Hak nepneHIuKyISIPHOCTH PSIMOU U
IUIOCKOCTH

IIpu3Hak NeprneHaUKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH

Teopema o IpsAMON NEPIICHAUKYIIAPHON
IUIOCKOCTH

Teopema o psIMOi EPIIEHIUKYJIIPHOMN
IUIOCKOCTH

Teopema 0 IpsIMOiL IEPIIEHIUKYJIIIPHOM
IIJIOCKOCTH

[TepnieHIUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IJIOCKOCTH

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



33

34

35

36

37

38

39

40

41
42
43

44

IIPSIMOM 10 IJIOCKOCTH

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

HpHMOﬁ J0 IINIOCKOCTH

[TeprieHAMKYIISAp U HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JO MIOCKOCTH, PACCTOSTHUE OT

MPSMOM 10 TIIIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM M TNIOCKOCTBIO

JByrpaHHbIN yroJl, TMHEUHBIA YIoJ
JBYTPaHHOTO yTia

JIByrpaHHbIN yro, JUHEHHBIN YToJl
JBYTPaHHOTO yTia
IlepneHqUKyISAPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

[lepneHIUKYISIPHOCTD MJIOCKOCTEM:
IIPU3HAK NEPIIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

[TeprieHAMKYIAPHOCTD IOCKOCTEM:
IIPU3HAK NEPIIEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEN

Teopema o TpEX nepHeHAUKYJIIApax
Teopema 0 TpEX MEPHEHAUKYIIAPAX
Teopema o TpEX nmepHeHIUKYJIApax
Konrponsnas pabora o Temam
"IlepneHIUKYISIPHOCTD NPSIMBIX U

rwiockocTeil" u "YTIbl MEXIy NPsIMBIMU U



45

46

47

48

49

50

51

II0CKOCTAMHA"

ITousTue MHOI'OrpaHHMKa, OCHOBHEIC
3JICMCHTBI MHOI'OI'PpaHHUKA, BBIITYKJIIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH, pa3BépTI<a
MHOT'OI'paHHUKa

IIpu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMas U HaKJIIOHHAas
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen, NpsAMOyTrOJIbHBII
napajuiesIenuIe ] 1 ero CBOMCTBa

IIupamupa: n-yrojapHas NUpaMua, TpaHu U
OCHOBaHME THUPAaMUJIbI; OOKOBas U MOJIHAS
[IOBEPXHOCTh IUPAMUBI; IPAaBUJIbHAS U
yCeu€HHas nupaMuaa

[TpaBUIIbHBIC MHOTOTPAHHUKU: TIOHSTHE
HpaBI/IJ'H:HOI‘O MHOFOI‘paHHI/IKa; HpaBI/IHBHaH
[pU3Ma U NpaBWIbHas IUPAMUIA;
HpaBI/IJ'II)HaH TPGYFOJ'[I)HaH HI/IpaMI/IJIa nu
MpaBUJIBHBIN TeTpasap; KyO
[IpencraBneHue o MPaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadpP, HOACKAIP U
UKOCadIp.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENILHO TOYKH, MPSMOM, TIIOCKOCTH.
DJeMEeHThl CHMMETPUU B MUpaMUaXx,
napajuieNienune ax, mpaBuiIbHbIX
MHOTOTpaHHHKAX



52

53

54

55

56
57
58
59
60
61
62
63

64

65

66

BeIunciieHue 371€MEHTOB MHOTOTPAaHHUKOB:
pEOpa, MuaroHa H, yribl

[Tnomaas 6OKOBOM MOBEPXHOCTH M ITOTHOM
MIOBEPXHOCTHU NPSAMOM MPU3MBI, IUIOIAb
OCHOBaHUH, Teopema 0 OOKOBOIA
MIOBEPXHOCTHU NPSIMON IIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH H
MIOBEPXHOCTHU IIPABUIILHOW MUPaMUIBI,
TeopeMa o U0 OOKOBOM MOBEPXHOCTH
YCEUEHHOU IMUpPaMUIbI

KonTponbHas pabota no teme
"MHuororpaHHuku"

[TonsiTrie 06 00BEME
O0BEM TUpamMuUIbI
O0BéM UpamMuIbI
O0béM UpamMuIbI
O0bEM nupamuIbl
O0BEM npu3MbI
O0BbEM TpU3MBI
O0BEM npu3MbI

Kontponbnas padota mo teme "O0bEMBI
MHOTOTPAaHHUKOB"

[ToBTOpeHmEe, 0600IIEHNE CHCTEeMATU3AIIHS
3Hanuil. [loctpoeHue ceuenumii B
MHOTOTpPaHHHKE

[ToBTOpenue, 0000IIeHNE CUCTEMATU3AIUS
3HaHUU. BeluncieHne pacCTOSHUN: MEXKIY
JIByMs TOYKaMH, OT TOYKHU 1O NPSIMOM, OT

—_— e e e e e e



TOYKH OO IMIIOCKOCTHU, MCIKIAY
CKpPCIIMBAOINUMUCS ITPAMBIMU

67 Hrorosast koHTpobHAs paboTa

[ToBTOpeHmEe, 0600IIEHNE CHCTeMATU3 AU
3HaHUU. BeruncieHne yrioB: Mexay

68 CKpEIIMBAIOIIUMHUCA MIPSIMBIMU, MEXTY
NPSAMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJIOB MEX/y IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68



11 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE

Hara uudpoBbie
Nenm/m  Tema ypoka Kontpoabubie IlpakTuueckue
Bcero H3y4eHusi oOpa3oBaTeJIbHbIC

padoThI padoThI pecypesI

Cdepa u map: neHTp, paanyc, uameTp;
IUTOIIA (b IOBEPXHOCTH Cephl
BsaunmHuoe pacnionosxenue chepsl 1
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K 1
cdepe; omanb chepsl
N3o6paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

[{unuHIprYecKas MOBEPXHOCT,
00pa3yroIue MUIHHIPUIECKON
MOBEPXHOCTH, OCh IIMIIHHIPHICCKOMN
MIOBEPXHOCTH

Hununanap: ocHoBaHUs 1 OOKOBast
MOBEPXHOCTh, 00pa3yIoIas U OCh;
IUIOIIAaAb OOKOBOM U IOIHOMN
MIOBEPXHOCTH

N300pakenne LuIMHApPa HA INIOCKOCTH.
Pa3Béprka uununapa. Ceuenus
LWIMH/PA (IUIOCKOCTBIO, MapajlieIbHON
WIN TIEpIEHIUKYJIIPHON OCH LIWIINHAPA)
Konnueckast moBepxHOCTh, 00pasyromiue
KOHUYECKOW ITOBEPXHOCTH, OCh U 1
BEpILMHA KOHUYECKON TOBEPXHOCTH



10

11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHMe 1 BepIlIMHA,
oOpa3yromiasi 1 0Ch; IIOMAIs OOKOBOM U
IIOJIHOM ITOBEPXHOCTHU

VYceuéHHblll KOHYC: 00pa3yolme u
BBICOTA; OCHOBaHUS U OOKOBast
IIOBEPXHOCTh

N306paxeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHnst KOHyca
(MIIOCKOCTHIO, TAPAJIIETEHOM
OCHOBAHHUIO, U TIOCKOCTHIO, MTPOXOIAIICH
yepe3 BEPLIMHY)

Komb6unanus ten BpamieHus u
MHOTOTPaHHHUKOB

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
chepsl; chepa, BIUcaHHas B
MHOTOTPaHHMK WJIU B TEJIO BpaLCHUS
[onsatue 06 06véMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

O0BEM IUIMHpa, KOHYCa

O06BEM mapa u mionaas ceps
[Tono6OHbIe Tena B MPOCTPAHCTBE.
CooTHOIIEHHS MEXy TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TEI
KonTtponbHas pabota mo temam "Tena
BpamieHus" u "O0bvembI Ten"

BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE
CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB

YMHOKEHNE BEKTOPA HA YUCIIO



21

22

23

24

25

26

27

28

29

30

PasnosxeHne BekTopa 1o TpéM
HEKOMIUIaHApHBIM BekTopam. [Ipasuio
napajulelIenuIe1a

Pemenue 3anay, cBSI3aHHBIX C
MIPUMEHEHUEM MPABUII JCHCTBUM C
BEKTOpaMH

[TpsimoyTonbHAs cucTeMa KOOPAUHAT B
npoctpanctse. KoopanHaThl BeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATAX

VYroa mexnay BekTopamu. CkansipHOe
MIPOU3BEICHUE BEKTOPOB

Beluucienue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

KoopauHaTHO-BEKTOPHBIN METOJ TPU
pEIIeHNU TeOMETPUYECKUX 3a/1a4

KonTponbHas padora o teme "BekTopsl
Y KOOPJAMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 060061IeHUE U
cucremaTu3alus 3Hanuii. OCHOBHBIE
¢urypsl, ¢pakTsl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpenue, 06001IeHUE U
cucremaTu3aius 3Hanuii. OCHOBHBIE
¢Gurypsl, ¢pakTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 06001IeHUE U
cUcTeEMAaTH3aIis 3HaHUN. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS



[ToBTOpeHnue, 0600IIeHNE U
31 cucTeMaTu3alysI 3HaHUM. 3agauu
IUTAHUMETPHH U METOJIbI UX PEIICHHS

[ToBTOpenue, 06001IIeHUE U
cucreMartusanus 3HaHui. OCHOBHEBIE

32
¢urypsl, ¢pakTsl, TEOPEMBI Kypca
CTEpEOMETPUH
33 HroroBast koHTpObHAs paboTa
34 [ToBTOpenue, 0600IICHNE U

CUCTeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34






YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» Maremaruka: anredpa 1 Hayajaa MaTeMaTHIeCKOTO aHaJIu3a, TeOMETPHSL.
I'eomerpus, 10-11 xnaccwl/ Atanacsia JI.C., byty3os B.®., Kanomues C.b. u

npyrue, Axknmoneproe oobmectBo «M3natenscTBo «IIpocBemnienmes

METOANYECKHUE MATEPHUAJIBI JISI YYUTEJISA
b.I'. 3uB. JIugaktuyeckue Matepuaisl o reomerpun s 10 knacca. Mockaa.

[Tpocsemnienue.2007

- b.I'. 3uB. /lnnakTnyeckue marepuainsl no reomerpun 11 11 kimacca. Mockasa.

[Tpoceemenne.2011r.

- C.M. CaaksHn, B.®. byry3os. U3yuenue reomerpuu B 10-11 knaccax. Kunra

s yaurena. Mocksa. [Ipocsenienue.2007

- B.A. fIposenko [loypounsie pa3paboTKu 110 TEOMETPHH.

JuddepenurpoBaHHbIi

rmoaxox, 10 knacc. MockBa. «BAKO». 2009



- B.A. SIposenko [loypouHnbie pa3paboTKu 110 T€OMETPUH.

HuddepenniupoBaHHbIi

noaxox, 11 kmacc. MockBa. «k BAKO». 2012

- E.M. PabunoBruu Marematuka. 3ajauu Ha TOTOBBIX yepTexax. ['eomerpus. 10-

11

kiaccel. MockBa. MJIEKCA. 2008

- A.Il. EpmioBa, B.B. I'ono6opoasko. Maremaruka. Y CTHbIC TPOBEPOYHBIE U

3auéTHBIC paboThl. Y cTHas reomeTpus. 10-11 kmaccel. Mocksa. MJIEKCA. 2005

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubnuoreka MO, POII, Uutepuet
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