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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpus» 06a30BOro ypoBHsS st
obyuarormuxcsi 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIHHOTO CTaHApPTa CPeaHETro o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEeMaTUYeCKOMy O0pa30BaHUIO, M TPAAMUIMA POCCUICKOTO 00pa3oBaHUs.
Peanuzauust nmporpaMMbl 00eCTIeUYMBAET OBJIaICHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HEMNPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJbTYPHOTO, JUYHOCTHOTO M TI03HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH 00yYarONXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyUeHHUsI T€OMETPHH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUsL OOy4aroumxcs, (QOpMUPOBaHUS (PYHKIMOHATBHOW MAaTeMaTUYeCKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUEOHbIX AUCLUUIUIMH. PazButue y oOyuarommxcs
IPABWIBHBIX IPEICTaBICHUA O CYHUIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKHX
abcTpakiuii, COOTHOLUICHHH PEaJbHOTO0 M HAEATBHOTO, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAYKOM SBICHHM M MPOLECCOB pPEAIBHOTO MHpPa, MECTe
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
ydalmxcs, a TaKKe KauyecTB MBIIUIEHUsS, HEOOXOAMMBIX [JIs aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHus, TaK Kak OOECIEUMBAET BO3MOXHOCTb M3YyUEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAPABIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (OPMHUpPYEMOE NPU H3YUEHUH OO0YYarOUMMUCS
MNOHSATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3aJa4, YMEHHE BBIJBUTaTb U OIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IMPH PELIEHUH 3a/ad €CTECTBEHHO-
HAy4YHOIO LIMKJIA, B YACTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O00JacTsIX AesITeNbHOCTU 4denoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHUE €ro COIHUaIbHOTO ObITHs, (opma
OTPaKEHHs OKPY’KAIOLIEr0 MHUPA, YCIOBHE YCHEIIHOIO MO3HAaHUS M aKTUBHOIO
npeoOpa3oBaHusl  AEUCTBUTEIbHOCTU. ONepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



SIBIISICTCSI OJJHAM W3 TPO(PECCHOHAIBLHO BAXKHBIX KayeCTB, MOJITOMY aKTyallbHa
3amaya (popmMupoBaHHS y O0OYyYarOUUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3sHOBHIHOCTH OOpa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAESITEIBHOCTH IO MHOTHUM HAIIPABICHUSIM.

Ilens ocBoeHusi mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYPHOE Ppa3BUTHE
oOydJalmuxcsi  4yepe3  OOecrneueHHe  BO3MOXKHOCTH  MPHOOpETEeHusT U
UCTIOJIb30BAHUSI CHCTEMAaTHYECKMX TE€OMETPHUUYECKMX 3HAaHUH U JCWCTBUH,
cneur(UYHBIX T€OMETPHUH, BO3MOYKHOCTH YCIEIIHOTO MPOJIOJKEHUsT 00pa30BaHUs
10 CHENHATIBHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHAa3HAYeHa st
00yYarOMIMXCsl CPENHEH IIKOJIbI, HEe MCIBITHIBABIINX 3HAYUTEILHBIX 3aTPyIHEHHIA
Ha YpOBHE OCHOBHOTO o0Imiero obpa3zoBanusa. Takum oOpa3om, oOydarouiyecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTEeMaTUYECKHE YMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETpUHM W HEOOXOMUMbIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh I€OMETPHUIO OoJjee
riy0OOKO, eciM B JajbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HaHUSAX B MPOPECCUOHATLHON AEATEIbHOCTH.

JlocTiKeHHe 1eNM OCBOGHHS TNPOrpaMMbl 00eCHeunBaeTcs pelIeHHeM
COOTBETCTBYIOIIMX  3aaad. [IpuOpUTETHBIMH 3aJadyaMHd  OCBOCHHUSI  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o hopMupOBaHUE MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOM KYyJIBTYPbI

¥ OCO3HaHHUE €€ B3aUMOCBSI3HU C OKPY>KAIOLIIM MUPOM;

o hopMUpOBaHUE MPENCTABICHUS O MHOTOTPAaHHUKAX W TellaX BpallleHUs Kak
0 BROXHEUIIMX MAaTEeMAaTUYECKHX MOJENSX, MO3BOJIIONIUX OIMUCHIBATh U
U3y4aTh pPa3HBIC SBJICHUS OKPYKAIOIIETO MUPA;

o hopMHpOBaHUEe YMEHHsI pacliO3HABATh HA YepTekax, MOACIAX U B pealbHOM
MHpEe MHOTOT'PaHHHUKH U TeJla BpaIleHUs;

* OBJIAJICHHE METOJAaMHU PEIIeHHs 3a7ad Ha TOCTPOCHUS Ha H300PaKEHHSIX
IPOCTPAHCTBEHHBIX QUTYD;

e bopMupOBaHUE yMEHHS OIEPHPOBATH OCHOBHBIMH  IOHATHUSMH O
MHOT'OIpaHHHMKaX ¥ TeJlax BPAIIeHUs U UX OCHOBHBIMU CBOWCTBaMU;

* OBJIaJICHHE aJITOPUTMAMH PEIICHUS] OCHOBHBIX THIIOB 3a/1a4; (POPMHUPOBAHUE
YMEHHUSI TPOBOAMTH HECIOXKHBIE JIOKA3aTEeNIbHBIC PACCYXICHUS B XOE
peIIeHHsT CTEPEOMETPUYECKHMX 3a7ad M 3a7ad C HNPaKTUYECKUM
COJIepKAHUEM;

e Pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CHOCOOHOCTEH 00yYarommxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHUHA, KPUTUYHOCTH
MBIIICHYS,



e popmupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHE PACIIO3HABATH MPOSBICHUS T€OMETPUUYECKUX MOHSITHHA, OOHEKTOB
Y 3aKOHOMEPHOCTEN B PEabHBIX KU3HEHHBIX CUTYaUUsAX U IPH U3YYEHUHU
OpyruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMyIHpPOBaTh UX Ha A3BIKE T€OMETPUHU U CO3AaBaTh
FEOMETPUYECKHE MOJEIU, HPUMEHATh OCBOEHHBI TI'€OMETPUYECKUI
anmapar 1 peleHuss  NPAKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATH I1OJYYEHHbIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpPaMMBbl SIBJIIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHWsl 3a7ad, pEIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOIO M IPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
NalbHENIIEMY U3YUYEHHUIO NTPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
ydalmxcs B Kypce CTEPEOMETpUM IPOBOJIUTCSA 3a CYET pELIEHUs 3aJad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3za MPOBOAMUTCS C OMOPOM Ha
HaIJAIHOCTh, a OINEpUpPOBAaHUE O0pa3oM — B YCIOBHUSX OTBJICYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPHKaHUSL.

OcHOBHBIE coaepkaTesibHble JTUHUU Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHuku», «IIpsiMble U MJIOCKOCTU B IPOCTpPAHCTBEY, «Tena BpaieHus,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUpPOBAaHKE JTOTUYECKAX YMEHUN
pacnpenensiercs HE TOJBKO IO COJAEPKATENbHbIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE CpeJIHEero o01ero oopa3oBaHusl.

ConepxxaHnue o0pa3oBaHUs, COOTBETCTBYIOUIEE IPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pacmpeneiaéHHbIM 10 TojgaM OOy4eHHs,
CTPYKTypUpPOBAaHO TakuM o0Opa3oM, 4YTOObI OBJAQJCHHE T'€OMETPUUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBISJIOCH MMOCIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IIPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUAJIUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTaBICHUM OOy4YarolUXCs, paciiupss U
yrayOssist e€, oOpa3ysi MpOUHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Hejemto B 10 kinacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUJIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEpPECEKaIOIIHeECs,
napajuleNIbHble W CKpemuBarommecs npsmele. [lapamrensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MapaJUIEIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXKIy IpPSAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: NapaJijiebHbIC IIJIOCKOCTH; CBOMCTBA
napaienbHbIX II0cKocTel. [IpocTeifimme mnpocTpaHCTBEHHBIE (QUTYpPHI Ha
IJIOCKOCTH: TETpa’dap, KyO, mapasuieNenumne]i; TIOCTPOEHUE CEUeHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINUKYIISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIBHBIE M IEPIEHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYJISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
NEPHEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPsIMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  yroJl, JIMHEHWHBIA yroja JBYTPAHHOIO  yIJIA.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM A0  IJIOCKOCTH,  MpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHIUKYIISIPaX.

MHoOrorpaHHuKu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTH MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3Mbl; OOKOBasi U
MOJIHAas MIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienune]; U ero cporcra. llupamupa: n-yronapHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUIbI; TPABUIIbHAS U
yceu€HHas MNHUpaMyuJa. OJIEMEHTbl Npu3Mbl M nupamuisl. IIpaBusbHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpHU3Ma U
NpaBWIbHAS NUPaAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMUAa W IPaBWIbHbBIN
terpadap; KyO. IlpencraBieHne O MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojeka’ip u ukocasap. CeueHus NpU3Mbl U TUPAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTHA.  DJEMEHThl CHUMMETPUM B MNHpaMUAaAX, Mapajulesienunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Brruucienne SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroHaM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IJIOMIAh OCHOBAaHWM, TeopemMa O OOKOBOW IMOBEPXHOCTH MIPSIMOUN MPU3MBIL
[Imomaas OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUPaMU/IBI,
TeopeMa O IUIomaau yceu€éHHoil mnupamuapl. [loHstne o0 o0béme. OOBEM
MUPAMU/IbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMHU
MOBEpPXHOCTEH, 00bEMaMU MTOJOOHBIX TEJ.

11 KIIACC

Tesa Bpalenus

HunuHapuyeckas MMOBEPXHOCTb, oOpasytomue HWIHHAPUIECKON
NOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON TMOBEpXHOCTU. llunuHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOW MoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC!
00pa3yollye U BbICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOIMIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
TI0MAAbL CHEPHI.

N3006paxeHnne Tea BpalleHus Ha TUIOCKOCTH. Pa3BépTka nunuHapa U KOHyca.

KoMOuHanum Tenm BpamieHHss U MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHBIM oOkoJI0 cdephl; chepa, BHUcCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaLICHUS.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00BEME
IpSIMOYTOJIBHOTO Tapajjienenurnena u ciaeactBus u3 He€. OOBbEM UMIMHIpA,
KoHyca. O0BEM 11apa U 1IoIaab chephl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI.

CeueHuss mwiMHapa (DAapaJUIebHO M NEPHEHAUKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajieJbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEUeHUs
niapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miiockocty U B npocTpaHcTBe. CI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWJI JACHCTBUM C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE€ NPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay ONpsIMbIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOTo mpeaMmeTa
«Marematukay XapakTepu3yrTCs:

I'paxkianckoe BocniuTaHMe:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TpaxKJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTaMHU B COOTBETCTBUHU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
IPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHu4eCKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATHX JOCTHKCHHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEM POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, H3TUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUI HayKU U JIEATeIbHOCTHIO
y4E€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azjay, peleHnu, pacCyXIECHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM pPa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHOro 0opasa U3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U

OT/bIXa, peryJsipHas duznyeckas AKTUBHOCTB); buznyecKoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-030OPOBUTEIILHOM
NEATEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTU TPYIOJIOOMUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaThb OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
caM000Opa30BaHUIO HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

IKOJIOTNYEeCKOe BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKOM KYJIbTYphbl, MOHMMAaHUEM BIMSIHUS
COIMATPHO-I)KOHOMUYECKUX TMPOIIECCOB HA COCTOSIHME MPHUPOIHOU M COIHATBHON
Cpempl, OCO3HAaHMEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpUEHTallMe Ha NMPUMEHEHUE MATEeMAaTHYECKUX 3HAHUW JJId pellieHHs 3a7ad B
00JIaCTH  OKpYyXarolel cpelbl, IUJIAaHUPOBAHHUS TMOCTYNKOB U OLEHKH HX
BO3MOYHBIX MOCJIEICTBUM JJIs1 OKPYKAIOLIEH CPeIbl.

IleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKM W  OOLIECTBEHHOW  MPAKTHKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeJIOBEYECKOM IesTEeNbHOCTH, STaloB €€
pa3BUTHS W 3HAYUMOCTH IS PAa3BUTHS I[MBUIN3AINN, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKONW KyJIbTYpOH KakK CPEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCICIOBATEIBCKYIO ICATEIHHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pPe3yNbTaThl OCBOCHHS MPOrPaMMBbI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicCmeusMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OeliCMBUMU.

1)  Vuusepcanvmvie = nosmaeamenwvmvle  Oeticmsus,  obecneuugarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOWe20  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue aeicTBUA:

* BBISIBIISITh M XapaKTEPHU30BaTh CYIIECCTBECHHBIE MPU3HAKA MATEMAaTUYECKUX
00BEKTOB, TMOHATHN, OTHOIICHWW MEXIy MOHATHAMH; (HOpMyIupoBaTh
OTIpeNIeTICHUs]  MOHATWN; YCTAaHABIHMBATh CYIIECTBEHHBIH  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMUSA i OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOAMMOTO aHAIIN3A,

¢ BOCIIPHHUMATh,  (OPMYJIHpOBaTH W  TPEe0OpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCJIOBHBIC;

eBBISBIISATh ~ MaTEeMAaTHYECKWE  3aKOHOMEPHOCTH, B3aMMOCBSI3H U
NpoTUBOpeursl B (akTax, MaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e IPOBOJIUTD CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TMPSMBIE U OT MPOTHBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHl M KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BEIOMpATh CMOCOO pelleHus y4eOHOM 3ajayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIEHUs, BBIOUpPATh HauboJee MOAXOMAUMIH ¢ Y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeIbCKUe AeiCTBUA:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIEIOBATENbCKUNA HHCTPYMEHT IO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBATh HCKOMOE€ W  JaHHOe, (QopMHUpPOBaTH  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e MPOBOJANTH CAMOCTOSTEIHLHO CTUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTU4YeCKOro OOBEKTa, SIBJICHUS,
Ipoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH, SIBICHUSIMH,
npoleccamu;

e CAMOCTOSITETFHO (hOPMYIMPOBATH OOOOIIEHUS W BBIBOJBI TIO pe3yJbTaTaM
POBEAEHHOTO HAOIIOEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKXKE BBIJIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

e BBISIBJIAITH AeUIUTH MHGOPMAIIUK, JaHHBIX, HEOOXOIMMBIX JJisi OTBETA Ha
BOIPOC U ISl pELICHUS 3a/1auu;

e BEIOMpaTh WH()OPMAITUIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, AHATM3UPOBATH,
CHUCTEMATHU3WPOBATh W HMHTEPIPETUPOBATh HHPOPMAIMIO PAZTUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpHUpPOBaTh MH(POPMALIHMIO, TIPEACTABIATh €€ B Pa3iIvYHbIX (opmax,
WTIOCTPUPOBATh Tpaduuecky;

e OIICHUBATH HaJE&KHOCTD uHbopMaIuu o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHueepcanvhbie KOMMYHUKamueHble Oelicméus,  o0becneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



e BOCTIPUHUMATh U (POPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMU
U TEIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOIY
pelIeHus 3a/1a4¥, KOMMEHTHPOBATh TIOJTYyUYEHHBIA PEe3yJIbTaT;

B X0/ OOCYXJICHHUS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY 00CYKIae€MOU TEMBHI,
POOJIEMBI, pelIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TIONCK
pEIICHHs; COMOCTaBISATh CBOM CYXJICHHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3Wdhe W CXOJCTBO TO3HIIMIA, B
KOPPEKTHOH opme popMyITUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

o IPE/ICTABIISAITh PE3YJIbTATHI PEIICHUS 3a/1a4M, IKCIIEPUMEHTA, NCCIIeI0OBAHUS,
MPOEKTA; CaMOCTOSATEIHLHO BBIOMPATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a]a4 Mpe3eHTAIM1 U OCOOCHHOCTEH ayAUTOPUH.

CorpyaHuyecTBo:

e IOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHJAHON M MHAWBHUIYATLHON
paboThI TIpU pernieHur y4eOHBIX 3a/lay; MPUHAMATH II€h COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBAaTh  OPraHU3AIMIO COBMECTHOM  paboThI,
pacnpenensiaTe BUABI pabOT, IOTOBAPUBATHCA, OOCYXKIaTh MPOIECC U
pe3ynbTat paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

e YU4aCTBOBATh B I'PYIIOBBIX opmax padoThl (00CykaeHusl, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IBI;
OIICHWBATh KAa4eCTBO CBOETO BKJIa/Ja B OOMIMA TPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

3) Vhusepcanvnvie  pezynamueHvle oeticmeus, obecneyusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranuzanus:

e COCTABJISATH IIJIaH, aJITOPUTM PEILIEHHS 3a7a4uu, BEIOUPATh CIIOCOO PEIIeHUS C
y4ETOM UMEIOIINXCSI PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHU C YU4ETOM HOBOM
uHpopMaru.

CaMOKOHTPOJIb:

eBIIAZICTh HABBIKAMH  TIO3HABATENIbHOM  pedrekcud Kak  OCO3HAHMS
COBEpILIAeMbIX JEHCTBUII U MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJeTh CHOCOOAMHM  CaMOTPOBEPKH, CaMOKOHTpOJIA Ipolecca W
pe3ysbTarta penieHusl MaTeMaTHIeCKON 3a/1a4H;

e IPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BOHUKHYTH MPHU PEIICHUU 3a/1a4H,
BHOCHTb KOPPEKTUBHI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEJIBCTB,
JaHHBIX, HAWJICHHBIX OIIMOOK, BBISABIICHHBIX TPYAHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJibTaTa LEId M YCJIOBUSAM, OOBSICHITH
IIPUYUHBI TOCTHKECHUS WIM HEJOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOJMTh OIIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBath MOHATUSIMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHUOMBI CTEPEOMETPUM M CIEJCTBHUS W3 HUX TMPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYJIIPHOCTD MPSIMBIX
U TUTOCKOCTEM.

KnaccugunmpoBaTh B3aMMHOE pACMOJIOKEHHUE TPSMBIX M IUJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYI'PAHHBIM YTroJi, TpaHW JBYTPaAaHHOTO YIJIa,
pedpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIA
MHOT'OTPaHHHUK, AJIEMEHTHI MHOTOIpaHHUKA, IPaBUIIbHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TUpamMujia; MpPU3MAa,
PSMOYTOJIBHBIN TTapaJlIeenunes, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpas OCHOBAaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOIPAHHUKH, IPABHIbHBIC
MHOTOTPAHHUKH; MPSIMbIC U HAKJIOHHBIE TIPU3MBbI, TTapasUICIICTTUICIbI).

OnepupoBaTh MOHIATUSIMHU: CEKYIIasi IJIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.

CTpouTh CEUEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYDP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aIropuT™MaM, NPUMEHSASI W3BECTHbIC AHAIUTHUYECKUE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHHUN MEXIY JIBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEILHUBAOIIUMUCS MIPSIMBIMH.

Pemate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Wiu
aIropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIMTHUYECKUE METOAbl NPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3aJlad Ha BBIUYHCICHHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMUCS TPSIMBIMH, MEXIY MNOPsIMOM H  TUIOCKOCTBIO, MEXIY
IJIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.



Boruncnate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nUpaMuga) C© TNpUMEHEHHuEeM (QOpMyJ; BBIYUCIATH COOTHOLIEHHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEJICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

ITpumenaTs reomeTpudeckue (HaKThl Ui PELIEHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaralouuX HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHSI IPUMEHEHUS
3aJlaHbl B IBHOH (opme.

[IppuMeHATs MpOCTEHIINE NPOrPpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTh HpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: AHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh W3YUYCHHBIC IIOHATHS B NPOLECCE IMOMCKA PELICHUs
MaTeMaTHYecKu C(OPMYIMPOBAaHHON MPOOJIEMbI, MOJAEIUPOBATh PpEaJbHbIC
CUTyalluM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHSATHI U TeOpeM, anmnapara ainreopsl; penarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O00Opa3yromue
IIMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromire KOHHYeCKO MOBEPXHOCTH, KOHYC; chepruecKasi MOBEPXHOCTb.

Pacnio3naBats Tena BpaieHus (IUIMHAP, KOHYC, cepa U mmap).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpAILICHUSI.

KnaccuduupoBaTh B3aMHOE pacroyiokeHue cGepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  TMOBEPXHOCTEH Tel  BpalleHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (OpPMYIL.

OnepupoBaTh NOHATHSAMHM: MHOTOIPAaHHHMK, BIIMCaHHBIM B cdepy ¥u
ONMHCaHHBIN OKoNO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
IMOJIOOHBIX TEII.



N3o06paxaTh u3yuaeMble (UTYypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0O0BEMHBIX
¢Guryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUS TEJ BPALLECHUSI.

W3Bnekatrb, HHTEPNPETUPOBATh U MpeoOpa3oBbIBATH HH(OPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, IPEJICTaBICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBath NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINOMHATE [EHCTBHUSL CIIOKEHHST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpPA Ha YUCIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIafatoOT.

[IprMeHATH MPaBUIIO NapajuIeIICIUIENA.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YTOJ MEXAY
BEKTOpPaMH, CKJIPHOE NIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

Haxonuth cymMmMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE IIPOM3BEICHUE, pACKIAIbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensaTy reomeTpudeckue (aKTbl IS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO IAr0OB PELICHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B ABHOU (hopMe.

Pemate mpocreiine reoOMETpUYECKHE 3aJadd HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKUMX OTHOLIEHUH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3laM Wi alfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATs mpoCTEHIIME MPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a4aU.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B IPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IMOIMy4YEHHBbIE 3HAHUA HA IPAKTHKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyalluM W IIPUMEHATh HW3Yy4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(HOPMYIMPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara ajireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
KonTpoabubie | IlpakTHueckue
n/n NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
1 BBeneHue B ctepeoMeTpuio 10
) [IpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NMPSIMBIX U TNIOCKOCTEN
3 [leprnieH UKy ASPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYIubl MeXAy NPSAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpaHHuku 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 1
7 IloBTOpEHME: CEUCHMUS, PACCTOSHUS U YTJIbI 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3aesioB M TeM (undposbie)
Ne /i Kontpoabnsie | IlpakTuueckue

NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE

padoThbI padoThI
pecypcesl

Tena BpameHus 12

OOBEMBI TEN 5 1

BekTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1

[ToBTOpeHme, 06001IEHNE, . 1

cucTeMaTu3alus 3HaHUN
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

Ne i/

Tema ypoka

Koau4yecTBO 4acos

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThbI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypcebl

Cdepa u map: ueHTp, paanyc, IuaMeTp;
IUIOIIA/Ib TIOBEPXHOCTH CEpHI

B3anmuoe pacrnosnoxenue chepbl u
IJIOCKOCTH; KacaTebHask INIOCKOCTh K
cdepe; miomanb cheps

N3o0pakenue cdepsl, mapa Ha
mnockoct. CeueHus mapa

[{unuHapudeckas MOBEPXHOCTD,
o0pa3yromue MUIHHIPUIeCKOM
MTOBEPXHOCTH, OCh ITWITHHIPHICCKOMN
MTOBEPXHOCTH

[unwHaap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yroIIas U 0Ch;
IUIOIIas OOKOBOM M ITOJTHOMH
IIOBEPXHOCTH

N3o0pakenne muinHApPa HA TIOCKOCTH.
Pazpéprka umnmunapa. Ceuenus

IUIUHIPA (TTI0OCKOCTHIO, TApaJIeIbHOM
WM NIEPIEHANKYJIISIPHON OCH LIWIINHIPA)

Konnueckast moBepXHOCTh, 00pa3yromnue
KOHHYECKOW OBEPXHOCTH, OCh U




BEpILMHA KOHUYECKOW TOBEPXHOCTH

Konyc: ocHOBaHME U BEpILNHA,
o0pa3yromas U 0Ch; IJIOMAAb OOKOBOU U
IIOJIHOW ITOBEPXHOCTH

Yceu€HHbli KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHUS K OOKOBas
MOBEPXHOCTh

10

N300paxkeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(III0CKOCTHI0, MapaljIeNIbHON
OCHOBAHHIO, U IJIOCKOCTBIO, POXOIAIIEH
4yepe3 BEPIINHY)

11

KoMOuHarmst Ten BpaieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, OMMCaHHBINA OKOJIO
cdepsl; cdepa, BIUcaHHas B
MHOT'OT'paHHUK WJIK B TCJIO BpalllCHUA

13

[Tonsatie 00 00Béme. OCHOBHEIE
CBOMCTBA 00OBEMOB TeEIl

14

O06BEM muIHHIpa, KOHYCa

15

O06BEM mapa u riomaas chepb

16

[TogoOHBIE TENa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXTy TUTOMIAISIMHI
MOBEPXHOCTEH, 00hEMaMU MOJOOHBIX TETl

17

Kontponbnas padota o temam "Tena
BpamieHus" u "O0beMsl Ten"

18

BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE




19

CrnoxeHre 1 BEIYUTAaHHUE BCKTOPOB

20

YMHOkKEHUE BEKTOpa HA YHUCIIO

21

Paznoxenue Bektopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajienenumneaa

22

Pemenne 3ama4, cBSI3aHHBIX C
MPYMEHEHUEM IPaBUJI JEHCTBUH C
BEKTOpaMHU

23

[IpsiMmoyronpHas cucTeMa KOOPIUHAT B
npoctpancTBe. KoopauHaTsl BeKTOpA.
[Ipocreiimne 3a1a4yu B KOOpIUHATAX

24

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BEICHNE BEKTOPOB

25

Beluncnenue yrioB MeXy IPsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pEeLICHUU T€OMETPUYECKUX 3a1a4

27

KontponbHas padota nmo teme "BekTopsr
1 KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHmE, 0600IIEHNE U
cucreMatu3anus 3Haguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
HJIaHI/IMeTpI/II/I

29

[ToBTOpeHmE, 0600IIEHNE U
cucreMatu3anus 3Haguii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
HJIaHI/IMeTpI/II/I




[ToBTOpEeHME, 0600IIEHNE 1

30 cucTeMaTu3alus 3HaHui. 3agaqu 1
TUTAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpeHme, 06001IeHNE 1

31 cucTeMaTu3alus 3HaHui. 3agadu 1
TUTAHUMETPUHU U METOJIbI UX PEIICHUS
[ToBTOpeHme, 06001IeHNE 1

10 cucremarusanus 3HaHuii. OCHOBHBIE 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEepEOMETPUU

33 HToroBas KOHTpoOJbHASA padoTa 1

34 [ToBTOpenue, 0600IICHNE U |
cCUCTEMAaTH3alus 3HAHUI

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






