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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS IJis
obygarormuxcst 10 —11 xmaccoB paspaboraHa Ha ocHoBe DenepalbHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
¢ yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPAIUIUKA POCCUHCKOTO 00pa30BaHUA.
Peanu3arus mporpaMmbl 00ecrieYrBaeT OBIAICHUE KIFOYEBHIMA KOMIETCHIIUSIMH,
COCTaBJISIONUMH OCHOBY IS CaMOPAa3BUTHS W HEMPEPHIBHOTO OOpa30BaHUSA,
IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W II03HABATEIBHOTO Pa3BHTHS
JUYHOCTH 00yYaromMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHusi OOYCIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBHIO METANpEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuTUs oOydaronuxcs, (HOpMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYeCKOM
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
NPaBUIbHBIX MPEACTABICHUH O CYIIHOCTH M IPOUCXOKJIECHUU TE€OMETPUYECKHX
abcTpakiuii, COOTHOLIEHHH PEaJTbHOTO M UACAIBHOT0, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM [MO3HAHUU U
B IIPaKTHKe CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS yUalUXCsl, a
TaKk)K€ KayeCTB MBIIUICHUA, HEOOXOIUMBIX U1 aJanTalid B COBPEMEHHOM
oOmiecTse.

I'eomeTpus siBisieTcs OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIpaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (HOpMHUpPYEeMOEe MpPU H3YYEHHH OO0YyYarolIUMUCS
MNOHATUHHBIX OCHOB F'€OMETPUM U MOCTPOCHHUH LIEMOYKH JJOTUYECKHUX YTBEPKIACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3a7ad, YMEHHUE BBIJBUraTb U OIPOBEPIaTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCSA IPU PELIEHUH 3a]1a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHE OpUEHTUPOBATHCS B NPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JAcCTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMsi 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COLHUAJIbHOrO ObITHs, (opma
OTPaXEHUs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO INO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHus  jAelcTBUTENbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU



oOpa3aMu 00beUHSAET pa3Hble BUIbI YIeOHOM U TPYIOBOM ACSITETbHOCTH, SBISIETCA
OHUM U3 MpOo(ecCHOHAIbPHO BaXKHBIX KauecTB, MOSTOMY akTyajlbHA 3ajayda
dopMupoBaHus y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHHS  Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKOW ACSITEILHOCTH 10 MHOTHM HAITPABIICHHUSM.

Ilenp ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpus» Ha 0a3zoBOM
ypoBHE o0OyueHusi — 00Oimeo0pa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcs uepe3 ooecreueHue BO3MOKHOCTH IPUOOPETEHUS M UCIIOJIb30BAHUS
CUCTEMATHUYECKUX TEOMETPUYECKMX 3HAHMW W  JCUCTBUN, CHEIH(PUIHBIX
T€OMETPHUH, BO3MOXHOCTH  YCHEIIHOTO MNPOJODKCHHS  OOpa3oBaHHs IO
CHEIHMAIbHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAaHHEM F€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00ydJaromuxcsi CpeaHeH MIKOIbI, HE MCIBITHIBABIINX 3HAYUTEIHHBIX 3aTPYIHCHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoMm, oOydaroliuecss Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH OOIIME MaTEMAaTHUECKUE YMEHHUSI, CBA3aHHbBIE CO
crenuQpuKoil reoMeTpun U HeoOXOIUMBbIE ISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, 0oHM HMEIOT BOZMOKHOCTH U3yYUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHHUAX B
pohecCHOHATEHON e TETHHOCTH.

JlocTmkeHre Lear OCBOCHHUS MPOrpaMMbl OOECIEUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3aday. [IpuopUTeTHBIMM 3aJadyaMH  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBISIIOTCS:

e (opMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK dYacTh MHUPOBOM

KYJIBTYPBI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BpallleHUs KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIENSIX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA,

o (opMupoBaHHE YyMEHHs paclo3HaBaTh Ha YepPTEXKax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJla BPAIllCHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHWE YMEHHS OINEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOTOTPaHHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBaMH,

e OBJAJCHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE yMEHHUA TPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCyXJCHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad U 3a7ad C
MIPAKTHYECKUM COJICPKaHUEM;



e DPa3BUTHUE UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00yUaromumxcs,
NI03HABATEJIbHOM aKTUBHOCTHU, UCCIIEI0BATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIILJIEHUS;

e (opmupoBaHue (YHKINOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUH:
YMEHHE Paclo3HaBaTh MIPOSBIICHUS T€OMETPUYECKUX MTOHATHI, 00OBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX *U3HEHHBIX CUTyalUUsAX U NPU U3YYECHUU
Opyrux  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (HOPMYIHpPOBATh UX Ha A3BIKE T€OMETPUU U CO3AaBaTh
Ir€OMETPUYECKAE MOJEIM, IPUMEHATh OCBOCHHBIM TI'€OMETPUYECKUI
anmapar U1 peleHus  INPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WUHTEPHPETUPOBATH U OLICHUBATh NOJyYECHHBIE PE3YJILTATHI.

OTIUYUTENbHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEPEOMETPHUU B HAYAJIC €TI0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHUs, U OIpeNeIEHHBIM 00pa30M OpraHHW30BaHHAas paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBINICHHUS,
CTUMYJIUPYET NPOTEKAHUE NHTYUTUBHBIX IPOIIECCOB, MOTUBHUPYET K AAJIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Tpennourenue oTAAETCA HAMSIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHMsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJAUTCS 3a CUET PELICHMS 3a/1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad HAa ONEPUPOBAHHE IPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue o0paza HPOBOAMTCA C ONOPOM HA HAIJSAHOCTb, a
OIlEpUpPOBaHUE 00PA30M — B YCIOBUSAX OTBJICYEHUS OT HATVISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUSI.

OcHOBHBIE cojepxaTenbHble JUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BexTopsl ¥ KOOpAMHATHI B IIPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrnpezensercss He TOJIBKO M0 COAepKaTeIbHBIM JIMHUASM, HO U 1O TOJjaM 00y4eHHS
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMsI.

Conepxanne 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mIporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOydeHus,
CTPYKTYpUpPOBAaHO TakuM o0O0Opa3oMm, 4TOObl OBJAJAECHHE T'€OMETPUUECKUMHU
NOHATUSAMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJI0ICHHEM NPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CUCTEMY T€OMETPUYECKHX MPEICTaBICHUN O0YyYaroUuXxcs, pacuiupsis u
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reometpun otBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajyieJibHble M CKpelmuBaromuecs npsMbeie. [lapamnenbHOCTh NPSAMBIX H
IUIOCKOCTEW B MPOCTPAHCTBE: MApAJUIECIbHBIE MPSIMbIE B IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAIIIEIbHBIE INIOCKOCTH; CBOWCTBA ITAPAJIIIEIbHBIX
miockocteit. [IpocTeiimme mpocTpanCcTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mapasuiesienure]; HOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
MIPOCTPAHCTBE, MPSAMBIE MaApaUIEIbHbICE W TEPIEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT MPSIMOM JT0 TUTOCKOCTH, MMPOEKITUS (PUTYPHI HA TIIOCKOCTH. [lepreHuKysipHOCTD
IJIOCKOCTEH: NPU3HAK NEPHEHAUKYIAPHOCTH ABYX ILUIOCKOCTeN. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ilpusma: n-yronpHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS TPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAs U MOJTHASI TOBEPXHOCTh MTUPAMHUJIBI; IPAaBUIbHAS U
yceyéHHass nupamMuga. OIJJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuibHBIC
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs MHPAMHUA; NPABUJIbHAS TPEYroJibHas MNHUpPaMHUAA W IPABUIbHbBIN
terpadap; KyO. IIpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojexa’ap u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B IUPAMUAAX, HapaJUICIEITUATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Bolunicienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, [uaroHai H, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IUTIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEMa O
mIomaau yceu€éHHoi nupamupl. [lonstue 00 00béme. O0BEM mUpamMuIbl, IPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KJTACC

Tesa Bpalmenus

[unuHapuyeckas OBEPXHOCTb, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UHWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunmuHap: oOcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh; IUIONIAJb OOKOBOW U TOJHON
MIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OCHOBaHME U BeplInHa, 00pa3yroias
¥ OCh; TUTOTIA1b OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonme
U BBICOTA; OCHOBaHMS U OOKOBAasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
I01aab chephl.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KombOunanuu ten BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJio cdepsl; cepa, BMCaHHAs] B MHOTOTPAHHUK, UJTM TEJIO BpPaIeHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpSIMOYTOJIBHOTO Tapajienenumnea u ciaeactsus u3 He€. OO0BEM LMIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus uMHIpa (MapajvieabHoO U MEePIEeHIMKYIISIPHO OCH), CEUEHUSI KOHYyCca
(mapasieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. C0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopam. [lpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM € Bekropamu. IIpsMoyronmpHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojql Mexay BekTopaMu. CKaJIsSIpHOE NPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsMbIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEATEITLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCTIeKTaM Pa3IUuYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryJisapHas pu3nuecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHON JIEATEbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMECHHEM COBEpINAaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYeCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpempl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIMEd HAa NPUMEHEHHE MATEMAaTUYECKHWX 3HAHUU ISl PEIICHUs 3a]ad B
00J1acTH OKpY>KaIoIIeH CpeIbl, TIIaHUPOBAHUSI TIOCTYIKOB U OLICHKH UX BO3MOKHBIX
MOCJIEACTBUN IISI OKPYKAIOIIEN CPEBI.

[leHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W  OOIIECTBEHHOW TMPAKTHKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pPa3BUTUA M 3HAYUMOCTH JJIi PAa3BUTUA I[MBWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MatemaTuka XapaKTepPU3yOTCsI OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMU, YHUBEPCANTbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;  NpuMeHeHue  J102UYEeCKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKKA MATEMaTHYECKUX
O0OBEKTOB, TMOHSATUH, OTHONICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH
OTIpENICTICHUSI  TOHATUN, YyCTAHABIHMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA MJii OOOOIIEHHS W CpaBHEHUS, KpUTEPHUU
IPOBOIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YacCTHbIE WU OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpeYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYHIA;



e JeNaTh BBIBOABI C MCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKACHUNA (MIPSIMBbIE U OT TMPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
NPUBOJIUTH MPUMEPhl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKICHHS U BHIBOJbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3a7aud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEIICHHs, BHIOMpaTh HaMbOOIee MOAXOAAIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciienoBarebLCKHe 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHHS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMHU, TIPOIIECCAMU,

e CaMOCTOSITENIEHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yIbTaTaM
NPOBEAEHHOTO HAOMIOCHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000ICHU;

e TPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTATH
MIPEJIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJIATH Ne(UUNTHI HH(OOPMALINY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

e BHIOMpaTh UWHPOPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITHIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

e CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaIEKHOCTD uHpOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnedusarom

copmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMHU
¥ [IETISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHUS



B YCTHBIX M INMCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YEHHbBIN PE3YyJIbTaT;

B X0J1¢ 00CY>KJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UAECH, HAIICJICHHbIC Ha TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, OOHapyXUBaTh pa3iMyle U CXOJCTBO MO3WIIMIA; B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN U 0COOCHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TpW penieHnyd Y4eOHBIX 3a1ad; MPUHUMATh IIEIb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpefieNiaTh BHIbI pabOT, JOrOBapUBATHCS, OOCYXKIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHMS, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT 1O KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnuvie pecynamuesnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTABJIATH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelieHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C YUETOM HOBOMU
nHpopmaruu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHON pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJCTh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

MPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCJIOBHUSAM, OOBSICHSTH
IPUYUHBl TOCTHKECHUS WIM HEAOCTHXKEHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmneprpoBaTh MOHITHIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[IpuMeHSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX NPHU PEUICHUU
TreOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIIICIBHOCTh M IEPIICHIUKYIIPHOCTD MPSMBIX
Y IIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PAaCIONIOKEHHE TPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYI'PAaHHBIA yTroJl, TPAaHU JABYIPAHHOTO YT,
pebpo IBYrpaHHOTO YTJa; JUHEWHBIA yroyl JBYrpaHHOTO yria; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIJIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMuaa; mpuU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienumne, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBINYKJIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBSACHATH TPUHIIUIIBI IIOCTPOSHUS CEUSHUH, UCIIONIB3YsI METOI CIIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CIIE[OB, BBINOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUMH MO oOpa3iaM Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU pPEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 33]1a4 Ha BBIYMCICHUE PACCTOSIHUA MEXKIY IBYMsI
TOYKAMH, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIMUMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU pPEIIeHUH
CTaHJApPTHBIX MaTeMaTWYeCKUX 3aJady Ha BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSIMBIMHA, MEXAY TMNPAMONH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Breruncnate 00bEMBI M IJIOMAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
UpaMK/Ia) C IPUMEHEHHEM (POPMYIT; BEIYUCIATH COOTHOIIEHUS MEXTY TUIOMIAASIMU
HOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh W
MJIOCKOCTh CHMMETPUH; IEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HHTEPIPETHPOBATH HWHGOPMAIHIIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI 7S PEIICHHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATa0IINX HECKOIBKO IIAr0B PEIICHUS, €CITM YCIOBHS MPUMEHEHUS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoaMTh TpUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TMOJIyYeHHBIE 3HAHWS Ha TMPAKTUKE: aHaJIN3UPOBATh PEaTbHBIC
CUTyalldid W TPHUMEHATh W3YYCHHBIC TOHITHS B TIPOIECCE IOWCKA PEIICHUs
MaTeMaTU4eCKu CPOPMYIMPOBAHHONW MPOOJIEMBbI, MOJCIHPOBATH peaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIEN0BAaTh TIOCTPOCHHBIE MOJEITU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX MTOHSATHI U TEOpEM, anmapara aareOphl; pemarthb
MPAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUICCKIX BEIHUHMH.

11 KJIACC

OnepupoBaTh TOHATUAMH: I[MWIMHAPUYECKAsS IOBEPXHOCTh, OO0Opa3yroliue
UJIUHAPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHWYECKAasi TOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHITH CIOCOOBI TTOJTYYEHHUS TEJT BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHre chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTAa, BhICOTA
CETMEHTAa; LIAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beruncnarh  00bEMBI M IUIOMIATX  TOBEPXHOCTEHW TeNl  BpalllCHHS,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HopMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONMTUCAHHBIN
0Ko0J10 cepsl; cdepa, BIIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BpaIlleHUS.

BeIuncnaTh COOTHOIIEHUSI MEXITY TUIOIIASIMH MOBEPXHOCTEH U 00BEMaMH
MOJIOOHBIX TEJI.

N3o00pakath m3ydaembie (QUTYpsl OT PYKH W C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHH.



W3Bnekatb, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
pHUCYHKaXx.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE JOEHCTBUSA CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpuMeHsTH IpaBUIIO Mapasieienuea.

OnepupoBaTh MOHATHSIMHU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrol MEXIY
BEKTOpaMH, CKaJISIPHOE MPOU3BEIEHIE BEKTOPOB, KOJUTMHEAPHbBIE U KOMIUIaHAPHBIE
BEKTOPBI.

Haxomuth cymMMy BEKTOPOB M IIPOU3BEIEHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsIpHOE IMPOU3BEJCHME, pACKIaIblBaThb BEKTOp MO JBYM
HEKOJUITMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJ pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
MPENOoJIaraoliuX HECKOJIBKO IIarOB PEIICHUs, €CITU YCIOBUS TPUMEHEHUS 3a/1aHbl
B SIBHOU (hopme.

Pemate mpocreiiiye reoMeTpuyeckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJa.

Pemarp 3amaun Ha [OKa3aTeNbCTBO MATEMATUYECKUX OTHOIICHUNA W
HaXOXKJCHUE FeOMETPUUECKUX BEJIMYHH 10 00pa3laM Ui ajJropuTMam, NPUMEHss
M3BECTHBIC METOJIbI IIPH PEILICHUH CTAHJAPTHBIX MaTEMAaTUYECKUX 3ajad.

[lpumeHsT mpocTeWIIMEe NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoOaEe U
KH3HH, PACIIO3HABATH IPOSBJICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MOJydyeHHBbIE 3HAHWS HA TPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTyalldid W TPHUMEHATb H3yUYEHHBbIE MOHATHUS B TPOIECCe IOMCKAa pPEIIeHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIENOBaTh TMOCTPOCHHBIE MOJEIU C
UCTOJIb30BAHUEM I'€OMETPUYECKIX MOHATHI U TEOpeM, armapara ainreopsl; pemarb
NPaKTUYECKHE 3a]]auu, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuro 10
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepneHUKyISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMUS], PACCTOSHUS U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakTuueckue (icpp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI
pecypcebl
Tena Bpaienus 12
2 OOBEMBI TET 5 1
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IEHNE, 7 1
cucTeMaTH3allus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0













YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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