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INOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOoro kKypca «I'eomerpusi» 0a30BOTO ypOBHS IS
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOrO
rOCyJIapCTBEHHOT'O 00pa30BaTENLHOTO CTaHAApTa CPEAHEro 00Iero oOpa3oBaHus,
¢ yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAMIMN POCCHICKOTO 0O0pa30oBaHUS.
Peanu3arus mporpaMmbl 00eCIIeYMBAET OBJIAJICHAE KITIOYSBBIMH KOMITCTCHITUSIMH,
COCTaBIIIONIMMH OCHOBY JUII CaMOPAa3BUTHS W HEMPEPBHIBHOTO 0OOpa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TI03HABATEIHLHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOIIXCsl.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TeOMETpMH Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusi OOYCIIOBJIEHAa MPAKTUYECKONW 3HAYMMOCTBIO METAalpeAMETHBIX HU
IPEIMETHBIX PE3YyIbTaTOB OOYYEHHS T€OMETPUU B HANPABICHUU JMYHOCTHOTO
pa3BuUTUsL OO0y4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MaTeMaTU4YeCKOu
IPaMOTHOCTH, U3YUYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyarommxcs
NPABWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOUCXOKIECHUH T€OMETPUUECKHUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WACATBHOTO, XapakTepe OTPaKEHUS
MaTEMaTUYECKON HAYKOU SIBJIEHUN U ITPOLIECCOB PEAIIHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U pOJId MaTEMaTHUYECKOI0 MOJICIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUAIIUXCS, a
TaK)K€ Ka4yeCTB MBIIUICHHUSA, HEOOXOMUMBIX IS aJanTalii B COBPEMEHHOM
oO1ecTBe.

['eomerpust siBiseTcss OOHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETrO
oOmiero o00pa3oBaHus, TaK Kak O00ECIeYMBAET BO3MOXKHOCTh M3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblnUIeHHE, (OpMUpYyEeMOe MpU H3YYEHHH OOyYaroImIUMUCS
MOHSATUIHBIX OCHOB T€OMETPHUHU U MIOCTPOCHUH IIETIOUKH JIOTHYECKUX YTBEPIKIACHHIA
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHHUE BBIJBUTaTb U OINPOBEPrarhb
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCA IMPH PEHICHUH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHne OpueHTHPOBATHCS B NMPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX OOJIACTAX MAEATENHOCTU uenoBeka. OpHeHTalMs 4eoBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE €ro COIHUAIbHOTO ObITHs, (opma
OTPaXEHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHHUS M aKTHBHOTO
npeoOpa3oBanusi  aeiicTBuTenbHOCTH.  ONEpUpoBaHUE  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
F€OMETPUYECKHE MOJEIH, 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 JTUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U KOOpAMHATHI B IIPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacrnpezienaeTcsi He TOJIBKO M0 COAepKaTeIbHBIM JIMHUSM, HO U IO TOJaM 00y4eHHUS
Ha YPOBHE CPEITHETO O0IIero 00pa3oBaHMs.

Conepxanne 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mIporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOydeHus,
CTPYKTYpUpPOBAaHO TakuM o0O0Opa3oMm, 4TOObl OBJAJAECHHE T'€OMETPUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH MOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
COOII0ICHHEM NPUHLIUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MpPEICTaBICHU O0y4aroUuXxcs, pacuiupsis u
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpum otBoAuTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henemo B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajyieJibHble M CKpelmuBaromuecs npsMbeie. [lapamnenbHOCTh NPSAMBIX H
IUIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAIIIEIbHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockocte. [IpocTeiimme mpocTpaHCTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, apajuiesienume]; TOCTPOEHUE CEUEHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
MIPOCTPAHCTBE, MPSAMBIE MaApaUIEIbHbICE W TEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IIpsAMOU
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 TTOCKOCTH, MPOEKIUS (PUTYPHI Ha TIIOCKOCTH. [lepreHuKyIsipHOCTD
IJIOCKOCTEH: NPU3HAK NEPHEHAUKYIAPHOCTH ABYX ILUIOCKOCTEN. Teopema o Tpéx
MEPICHIUKYIISPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
NpU3Ma; TpaHu U OCHOBAHUS MPU3MBbIL;, IpsiMas U HAaKJIOHHAs MPU3MbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAsS U MOJHASI TOBEPXHOCTh MTUPAMHUIBI; IPaBUIbHAS U
ycedéHHass nupamMuga. OIJIEMEHTbl TMpu3Mbl M nupamuabl. [IpaBuiibHBIC
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAaMUIA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHbBIN
teTpa’dap; KyO. IlpencraBieHre O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeKa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, HapaJUICIEITATIEAAX, 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 NPABWIBHOW MHPaMUJIBI, 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, oOpasyroiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunmuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIas W OCh, IUIONIAJAb OOKOBOW U TOJHON
NIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: ocHOBaHME U BepIlIrHa, 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 TIOCKOCTh K cdepe;
I01aab chephl.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJ10 cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UJTK TEJIO BPaIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
OpsIMOYTOJIBHOTO TMapajienenunea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
koHyca. O0BEM 1mapa u miomass 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. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBmwiio mnapamnenenunena. PemeHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsMoyronpHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopaMu. CKaJIsIpHOE 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 TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHHIA,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHU U Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS 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

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

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  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, 3a/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCTIeKTaM Pa3IUuYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa »KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peTyJiapHas pu3nuecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBHOM JIEATEbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeil mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



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

IKO0JIOrHYeCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpempl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHWE MATEMAaTUYECKUX 3HAHWM ISl PEIICHUs 3a1ad B
00J1acTH OKpY>KaIoIIeH Cpeibl, TIIaHUPOBAHUSI TOCTYIIKOB U OLICHKH UX BO3MOKHBIX
MOCJIEACTBUN IISI OKPYKAIOIIEN CPEBI.

[leHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4eloBEeYeCKOW JesATEeNbHOCTH, 3TaroB €&
pPa3BUTUA M 3HAYMMOCTH JJIi PAa3BUTUA I[MBWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MatemaTuka XapaKTepPU3yOTCsI OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCyNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKKA MATEMaTHYECKUX
O0OBEKTOB, TMOHATUH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTIpeNICTICHUsS]  TOHATUN, YyCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA MJii OOOOIIEHHS W CpaBHEHUS, KpUTEPHUU
IPOBOIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTpULIATENbHBIE, €AWHUYHBIC, YacTHbIE W 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
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3AKIIIOUEHUH 0 aHAJIOTUH;

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

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

Ba3oBhIe ucciienoBarebLCKHe 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHAaBIMBaTh HCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
o0beKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMHU, TIPOIIECCAMU,

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

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 WHPOPMAIUMIO W3  HWCTOYHUKOB  PA3NIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITHIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

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

e OIICHUBATH HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnedusarom

copmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMHU
¥ [IETISIMU OOIIIEHUS; SICHO, TOYHO, TPAaMOTHO 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 3a/1auu, BHICKa3bIBaTh UEH, HAIICJICHHBIE 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,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENILHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN U OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TMpW pemieHnHd Y4eOHBIX 3a1ad; MPUHUMATh IEb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OpPTaHU3allMI0 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 PELICHHUI 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;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PELICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCJIOBHUSAM, OOBSICHSTH
IPUYUHBI TOCTHKEHUS WM HENOCTHXKEHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmneprpoBaTh MOHITHIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM M CICACTBUS W3 HUX MPU PEUICHUU
T€OMETPUUYECKUX 3a]1a4.

OnepupoBaTh MOHATHIMU: MMAPATUICTLHOCTD U MEPIICHIUKYISIPHOCTD TPSIMBIX
Y IIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PAaCIONIOKEHHE TPAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA YTOJ, TPaHW JABYTPAHHOTO YrJa,
pebpo IBYrpaHHOTO YTJa; JUHEHHBIA yroyl JBYrpaHHOTO yTIia; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBINA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBIN MHOTOTPAaHHUK.

Pacmo3HaBaTh OCHOBHBIE BHIBI MHOTOTPAHHWKOB (MHpaMHIa; TPHU3MA,
NPSIMOYTOJIbHBIN TTapajuiesienumne, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(PUKAUU (BBIMYKIbIC W HEBBINYKJIBIC MHOTOTPAHHHUKH, TPaBHJIbHBIC
MHOTOTPAHHHUKH; TIPSIMbIC U HAKJIOHHBIC MPU3MBI, TTApaJUICICTTUIICIbI ).

OnepupoBaTh MOHATUAMH: CEKYIAs INTIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBSACHATH TPUHIIUIIBI IIOCTPOSHUS CEUSHUH, UCIIONIB3YsI METOI CIIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CIIE[OB, BBINOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUT
CBEpXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOAbI TIPU pPEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCICHUE PACCTOSIHUA MEXKIY TBYMsI
TOYKAaMH, OT TOYKH JO TPSIMOM, OT TOYKH [0 IUIOCKOCTH, MEKIY
CKPENIMBAIOIIUMHUCS TIPSIMBIMHU.

Pemartp 3amaun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIMYMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU pPEIIeHUH
CTAaHJAPTHBIX  MAaTEMAaTHYECKUX 3a/ad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEITMBAIIUMHCS TPSIMBIMH, MEXKIYy TPSIMOH U  IUJIOCKOCTBIO, MEXAY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

OnepupoBaTh TOHATUSAMHU: NUIUHAPUYECKAs TOBEPXHOCTh, 0Opa3yromme
IWIMHIPUYECKON TOBEPXHOCTH; IMJIMH]IP; KOHUYECKas TOBEPXHOCTh, 00pa3yroIIne
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.



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

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OnepupoBarh NMOHATUAMM: IIAPOBOM CETMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA
CEerMEHTa; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1aPOBOM CEKTOP.

BrruucasaTe mioniaan moBEpXHOCTER MHOTOIPaHHUKOB (IIpU3Ma, MUpaMuIa) ¢
npuMeHeHueM popMyi.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensTh reomeTpudeckue (pakThl 4J1s1 pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IPEANOIATAI0IINX HECKOJIBKO IIAr0B PEIICHHUs, ECIU YCIOBHS IPUMEHEHUS 3aaHbl
B SIBHOH (popme.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOMY4YEHHBbIE 3HAHWS HA IMPAKTHKE: aHAJIU3UPOBATh DPEAbHbBIE
CUTyallUM W IIPUMEHATHh W3YYCHHBIC IIOHATUS B IIPOLIECCE IIOMCKA PEIIEHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE T[EOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmnapara aireopsl; pemarhb
PaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUECKHUX BETUYMH.

11 KJIACC

Bbruncisate 00bEMBI M TUIONMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMuia) ¢ npuMeHeHneM (hopMyIT; BBIYUCIIATH COOTHOLICHUS MEX Y TUIOIIAIsIMU
OBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOIPAaHHUKOB.

Boruncnate  00BEMBI M MJIOWIAQAM  TMOBEPXHOCTEH TeN  BpalleHUS,
Te€OMETPUUECKUX TN C MPUMEHEHHUEM (POPMYIL.

BbIUnCISATh COOTHOIICHUSI MEXIY IUIOMIAJSIMH MOBEPXHOCTEH W 00BEMaMu
MOJIOOHBIX TEJI.

N300paxaTh u3ydaemble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
duryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHUS TEJl BpaIIECHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH 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, KOJUTMHEAPHbIE 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 A1 pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IPENOoJIararolInX HECKOJBKO IIarOB PEIICHUs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOH (hopme.

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

Pemarp 3amaun Ha J0Ka3aTENbCTBO MATEMAaTHYECKUX OTHOIICHUH H
HaXOKJCHUE FeOMETPUUECKUX BEJIWYHH 10 00pa3liaM Ui alJropuTMam, NPpUMEHss
M3BECTHBIE METO/IbI IIPH PEILICHUH CTAHJAPTHBIX MaTEMAaTUYECKUX 3aau.

[lpumeHsT mpocTeWIIMEe NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPHU 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 M TPHUMEHATHh HW3yYEHHbIE MOHATHUS B TpPOIECCe MOMCKAa pPEeIIeHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyalldd Ha fA3bIKE TE€OMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM I'€OMETPUYECKUX MOHATHI U TEOpeM, ammapara anreopsl; pemarb
NPaKTUYECKHE 3aJ]auu, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



®opMmbl yuyeTa padoyeil NporpaMMbl BOCIMTAHUA B padovell mporpamMmme
1o reometrpus (0a30BbIi YPOBEHbD)

Pabouass mporpamma Bocnutanus MBOY «lumnHazus Ne 83» peanusyercs uepes
UCIIOJIb30BAaHUE BOCIUTATEIBHOTO TOTEHLMANAa YpOKOB reoMeTpuu (0a30BBI ypoBeHB). OTa
paboTa oCymecTBISIETCS B CIeAYOMUX hopmax:

* MOOYyXJeHHE OOydJaronuxcsi COOJI0/aTh Ha YpOKE OOIICTIPUHSITHIC HOPMBI IOBEICHUSA,
mpaBuja OOIICHWS CO CTapmuMy (TIEIaroru4ecKuMu  paOOTHUKAMH) U CBEPCTHHKAMHU
(0Oy4aromMMKCs ), MPUHIHAITBI Y4eOHON NUCIUIUTMHBI 1 CAMOOPTaHU3AIINH,

* TPUBIICYCHHE BHUMAHHs OOYyYAIOMIMXCA K IEHHOCTHOMY AacIEeKTy HM3ydaeMbIX Ha YpOKax
NpPEIMETOB,  SIBICHUH, COOBITHI  dYepe3: JOEMOHCTpaluio  OOy4aloluMcsi  MPHUMEPOB
OTBETCTBEHHOT0, TPA’KJAHCKOT'O TIOBEACHNUS, IPOSBICHUS YEJIOBEKOIIO0US U JOOPOCEPIEUHOCTH;
oOpainieHne BHUMaHUsI HA HPABCTBCHHBIE ACTIEKThI HAYYHBIX OTKPBITUN, KOTOPBIC M3YYarOTCS B
JaHHBIH MOMEHT Ha YpOKE; Ha SPKUX AesTeNell KylbTypbl, YUEHBIX, MOJIUTHUKOB, CBSI3aHHBIX C
M3Yy4aeMbIMH B JIaHHBIII MOMEHT TEMaMHU, Ha TOT BKJIaJ, KOTOPbIl OHU BHECIIM B pa3BUTHE Halllen
CTpaHbl U MUpPa, HAa JIOCTOWHBbIE MOJpa’kaHUsl NMPUMEPHI UX >KU3HU, HA MOTHUBBI UX MOCTYIKOB;
HCIIOJIb30BaHNE Ha YpoKax MHGOpMallnu, 3aTparuBaronieil BaxkHbIe COIMANbHbIE, HDABCTBEHHBIE,
TUYECKHE BOIPOCHI;

* HCIIOJIb30BAaHHE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUS Y4eOHOro IpenMera s
dbopMupoBaHHUS Yy OOYyYalOUIMXCS POCCUUCKHUX TPAIUIIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U
COLMOKYIBTYPHBIX LIEHHOCTEH dYepe3 mMoAOOp COOTBETCTBYIOIIMX TEKCTOB JJISi UTCHHS,
MpOOJEMHBIX CUTYaITUH JJI 0OCYXKIEHUS B KJIacce,

* UHUIMHPOBAaHUE OOCYXIEHUH, BbICKA3bIBAHUII CBOEr0 MHEHUS, BBIPAOOTKH CBOETO
JMYHOCTHOT'O OTHOIIEHUS K U3y4aeMbIM COOBITUSIM, JIHIIAM;

* BKJIOYEHHE B YPOK MIPOBBIX MPOLEAYpP, KOTOpHIE MOMOTal0T MOAJEPKaTh MOTHBAIMIO
00y4aromuxcs K NOJy4YeHUIO 3HAHUN, HATAXKUBAHUIO MTO3UTUBHBIX MEXINYHOCTHBIX OTHOIIEHUMN
B KJIacce, MOMOTal0T YCTaHOBICHHIO TOOpOXKeIaTenbHO atMochepsl BO BpeMs ypoKa;

* TIPUMEHEHHE Ha YPOKE MHTEPAKTHUBHBIX ()OPM pabOTHI, CTUMYIUPYIOMIUX MMO3HABATEIHHYIO
MOTHUBAIMIO 00YYaIOLIHXCS;

* TMPUMEHEHHUE TPYNIOBOW pabOThl WM pabOTHl B Mapax, KOTOPbIE CHOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHJIHOM pabOThI U B3aUMOJECHCTBUIO C IPYTUMH 00YyYarOIIUMHUCS;

* BbIOOp M HUCIOJB30BAaHHWE HA YPOKAaX METOJIOB, METOAMK, OKAa3bIBAIOIIMX BOCIIHUTATEIbHOE
BO3/ICIICTBME HAa JIMYHOCTh B COOTBETCTBHM C BOCHHUTATEIbHBIM HJEAJIOM, LIETBI0 U 3aJaduaMu
BOCIIMTAHUS;

* HMHULIUHUPOBAHME U TIOIJIEPKKA HCCIENIOBATEIbCKOW IESITEIbHOCTH IIKOJIHHHKOB B (hopme
BKIIIOYEHHE B YPOK pAa3JIMYHBIX HCCIEIOBAaTENIbCKUX 33JaHUM, YTO JAaeT BO3MOXKHOCTb
o0yyaromuMcsi TpuoOpecTd HAaBBIKA CAMOCTOSATENIBHOTO PEIICHUS TEOPETUUECKOil MpoOIeMsl,
TeHEPUPOBAHUS M OPOPMIICHHSI COOCTBEHHBIX THIOTE3, YBAKUTEIBHOTO OTHOILEHUS K YYXKHM
uzesiM, MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHUSI U OTCTaWBAaHUS CBOEH TOUKHU 3pEHUS;

. YCTaHOBJICHUE YBaXXUTEJBbHBIX, JOBEPUTENIbHBIX, HE(OPMaIbHBIX OTHOIICHUNH MEXIy
YUUTENIEeM U YYEHUKAMHU, CO3JaHHE HA YPOKaX AYMOLIMOHAIBHO-KOM(POPTHON CPEIbI.






TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Brenenue B crepeoMeTprio. AKCHOMBI 5 bubanorexa [HOK
CTEPEOMETPUHU U UX CIEIACTBUAL. https://m.edsoo.ru/1¢209e37
) [IpsiMbIE M TIIOCKOCTH B IPOCTPAHCTBE. 17 ) bubmmoreka [JOK
[TapannenbHOCTh NMPSIMBIX U MNIOCKOCTEN https://m.edsoo.ru/1¢209e37
[lepneHUKyYISIPHOCTD MPSMBIX U
3 HJI(I))CKOCHTeﬁyanH MEX, . MPSIMBIMU U 20 1 bubmorexa HOK
’ Ay TP https://m.edsoo.ru/1¢209¢37
IIJIOCKOCTSIMU
Bbu6nmuoreka [JOK
M 11 1
6 HOTOTPaHHHIIH https://m.edsoo.ru/1¢209e37
Bbu6nuoreka [JOK
7 T 11
©1a Bpatierm https://m.edsoo.ru/1¢209e37
8 [ToBTOpEHME: CEUeHUs], pACCTOSIHUS U YTJIbI 4 1 bubmmorexa OK
p ’ P r https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnsie IIpakTuueckue (witcpp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
1 [ToBTOpenue 3a kypc 10 kiacca. 3
N bubmoreka [{OK
2 O0nEub Ten 12 ! https://m.edsoo.ru/1c209e37
3 BekTopsl 1 METOJ KOOPAMHAT B 15 1 Bu6muotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001IEHNE, 4 | bu6mmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 14 3 0

ITPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHMUE

CIIEICTBUU

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Hdara uudposbie
Nen/m | Tema ypoka Kontpoabnbie IIpakTuueckue
Bcero H3y4YeHUusi oOpa3oBaTe/IbHbIE
padoTsI padoThI
pecypchl
BBeneHnue B crepeoMeTpuIo.
AKCHOMBI CTEpeOMeTPUH U UX 5
CJIeICTBUS.
3HAKOMCTBO C MHOTOI'paHHUKAaMH,
| n300pakeHNEe MHOTOTPAaHHUKOB Ha | bu6nuoreka [IOK
pUCYHKaXx, Ha MIPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
[TonsiTe 06 aKCHOMATHYECKOM
) MIOCTPOEHUHN CTEPEOMETPHUH: | bubmmnoreka [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccSc4fe
CIIEJICTBUS U3 HUX
3 HexoToprle cliencTBUs U3 aKCHOM 1 buGnnorexa LIOK
P https://m.edso00.ru/239¢8cb4
Pemenue 3aga4 Ha TpUMEHEHUE
4 AKCHUOM CTEPEOMETPUH U X 1 bubmorexa [IOK
. P P https://m.edsoo.ru/65¢6b106
CIIEICTBUI
Pemenue 3ana4u Ha npuMeHEHUE
bubmunoreka LIOK
5 AKCHUOM CTEPEOMETPUH U X 1

https://m.edsoo.ru/258fc245



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

I'maBa 1. Ilpsimble ¥ NJIOCKOCTH B

npocrpancrtie. [lapanienbHocTh 17
NPSIMBIX U IJIOCKOCTEN
6 [TapamienbHble IPSIMBIE B )
IIPOCTPAHCTBE
7 [TapamienbHOCTL TPEX MPSMBIX 1 Bubmmorexa [IOK
https://m.edsoo.ru/93ad36b3
2 [TapannenbHOCTh MPSIMON U ) bu6nuoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/ee1d19b9
9 Pewrenne 3a1au Ha napayIeNnbHOCTh |
PSIMOM M TNIOCKOCTH
10 PemeHide 3a71a4 Ha apajuIeIbHOCTh )
NpsIMO U TNIOCKOCTHU
B3anMHOe pacnosioxkeHue NpsIMbIX B
1 IIPOCTPAHCTBE: IepeceKarouecs, ) bu6nuorexa [IOK
MApAJUIENIbHBIE U CKPELIUBAOLINECS https://m.edsoo.ru/1a2520£6
npsiMble
12 VYrabl ¢ cOHanpaBiIE€HHBIMU 1 bu6nuoreka [IOK
CTOPOHAMHU https://m.edsoo.ru/9f4071b9
13 VYron Mexay nNpsMbIMU B | bubmmoreka [JOK
NPOCTPAHCTBE https://m.edsoo.ru/fe733862
Pewrenue 3ana4 Ha HaXOXKAEHUE
14 yrila MeXAy NpsSIMBIMU B 1 Bubamorexa [IOK
https://m.eds00.1u/2935a9a0
IIPOCTPAHCTBE
15 Koumponvnas paboma Nel 1
16 [TapannenbHbIE IIOCKOCTH 1 bubmorexa [IOK

https://m.edsoo.ru/2e18255



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255

17 CaoiicTBa napayyieIbHBIX ) bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiinme npocTpaHCTBEHHbBIE

18 (GUrypsl Ha MJIOCKOCTU: TETPad 1 bubnmorera LOK

P $ TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
19 [TocTpoenue ceuenuii TeTpasapa 1 bubnmorexa LHOK
p PP https://m.edsoo.ru/1d434d0f

20 [TocTpoenue ceueHuit Kyoa, ) bubmuoteka [JOK
napajuiesienunesa https://m.edsoo.ru/ec26fe5d

21 ITocTpoenue ceuenunit 1

bubmunoreka LIOK
22 K 02 1
onmponbuaz pagoma Ne https://m.edsoo.ru/9a0a9e56
I'naga 2. IlepneHauKyJSIPHOCTH
NPAMBIX H IVIOCKOCTEM. YTIIIbl 20
Me:K1y NPSIMBIMHU U II0OCKOCTAMH

” [IepnieHquKysipHBIE IPSMBIE B ) bu6nuorexa LIOK
[IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d

” [Ipsmbie mapasienbHbIe U 1 bu6nuoreka [IOK
MEPHEHINKYISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95

55 [Ipu3Hak nepneHuKyIIpHOCTH ) Bu6muotexa [JOK
MPSMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

26 Teopema o npsamon ) bu6nuorexa [IOK
NEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.edso00.ru/635¢5087
Pemenue 3agad Ha

. but6mmoreka [IOK

27 NEePIEeHIUKYISIPHOCTD MPSMON U 1

IIJIOCKOCTH

https://m.edsoo.ru/bd374518



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8

Pemenue 3amau Ha

28 MEePHIEHANKYISIPHOCT NPAMOUN 1 bubmmorexa LIOK
TOCKOCTI https://m.edsoo.ru/7d18834b
29 PaccrosiHue OT TOYKH A0 MIOCKOCTH, bubnuoreka [JOK
paccTosiHUuE OT IPSAMOM 10 TNIOCKOCTH https://m.edsoo.ru/33¢477d3
30 TeopeMa 0 TpEX nmepHneHAUKYISIPax bubnmorexa LOK
https://m.edsoo.ru/e4972cdc
31 Yrois Mexay NpsMOH U IUNIOCKOCTBIO bubmmorexa LHOK
https://m.edso00.ru/6b61b2b4
39 Pemenue 3ana4u Ha npuMeHEHUE bu6nuoreka [IOK
TEOPEMBI O TPEX NMEPIEHAUKYIAPAX https://m.edsoo.ru/52188a7d
1 Pemenue 3agau Ha yromn Mexay bubnuoteka [JOK
MPSMOU U TIIOCKOCTBHIO https://m.edsoo.ru/9246736
bubnmoreka [JOK
34 Peuterre sazas https://m.edsoclfru/66fefadd
35 JIByrpaHHBIN yroJi, TUHEHHBIN yroi bubnmoreka [JOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
36 JIByrpaHHbIi yroJ, TMHEHHBIA yroi Bu6muotexa [JOK
JBYIPaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 [Ipr3Hak nepneHIuKyIsspHOCTH bu6nuoreka [IOK
JIBYX IIJIOCKOCTEM https://m.edsoo.ru/ec3e2da3
38 [Tapannenenunen, NpsMOYTOJbHBIN
napajuielenunes 1 ero CBoMcTna
39 [IpssMOYTOIBHBIN NapaIeIEINIIE T
Pemenue 3aga4 Ha ABYTrpaHHBIN
40 YTOJ1, IEPIEeHANKYISIPHOCTD
MJIOCKOCTEHN
41 Pemenue 3agau



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/ec3e2da3

42

Koumponvnaa paooma Ne 3

bubmunoreka LIOK
https://m.edsoo.ru/5b971ef3

I'naBa 3. MHOrorpaHHuKH

11

43

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBIIYKJIbIE 1
HEBBINYKJIbIE MHOTOTPAaHHHKU;
pa3BEPTKAa MHOTOTPAHHUKA

Bbubmunoreka LIOK
https://m.edsoo.ru/2d24e873

44

[Tpu3sma: n-yronpHasi mpu3Ma; rpaHu
¥ OCHOBaHUS NMPHU3MBIL; IpsIMasi U
HaKJIOHHAs IPU3MBbI; OOKOBast U
MIOJTHASI TIOBEPXHOCTH MPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/b4ad63ad

45

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOM
IPU3MBI, TUTOIIAb OCHOBAHHH,
TeopeMa 0 GOKOBOW MOBEPXHOCTHU
IIPSIMOM TIPU3MBI

but6mmoreka [IOK
https://m.edsoo.ru/37d84157

46

Pemenue 3a1au Ha HAaX0KAECHUE
Iiomaan HOBerHOCTI/I HpI/IBMBI

47

[Tupamua: n-yroyipHas nupamMunaa,
T'PaHU U OCHOBaHUE NMUPAMUJIBI;
O0KOBast ¥ MOJIHAsI TIOBEPXHOCTh
NApaMU/bl; IPABUIbHAS U
yCceduE€HHas MupamMuaa

but6mmoreka [IOK
https://m.edsoo.ru/fb1cd0a5

48

[Tnomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHON
MUPaMHU/JIbI, TEOpeMa O TUIoHIaIn
OOKOBOI OBEPXHOCTU yCCUEHHON
MUupaMuabl

but6mmoreka [IOK
https://m.edso00.ru/5603¢30b



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/5603e30b

Pemenue 3a1au Ha HAaX0KAECHUE

9 IJIOIIA Y TOBEPXHOCTH TUPAMUIBI 1
CuMMeTpHs B IPOCTPAHCTBE:!

CUMMETPUS OTHOCUTEIIBHO TOUKH,

50 PsIMOM, MIIOCKOCTU. DJIEMEHThI | bubmunoreka LIOK
CUMMETPHUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuienenuneaax, NpaBuiIbHbIX
MHOTOIPAHHHUKAX
[loHsATHE IPABUIBHOTO
MHOI'OTpaHHHKA, IIpaBUJIbHAs Bubmuoteka L[OK

51 [IpU3Ma U NpaBUIbHAs IUPAMULA; 1 https://m.edsoo.ru/074c8865
MpaBWIbHASA TPEYTroJibHAs MUpaMHUIa bubnuoreka [JOK
U TIPaBUJILHBINA TETpasap; Kyo; https://m.edsoo.ru/a0fdd5bf
OKTas3Jp, JOJEKadAP U UKOCAIAP
Brruncnenue 351eMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa, 1 bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
JMaroHaJIN, yTJibl
bubmunoreka LIOK

53 Konmpoxvnaz pavoma Ne 4 I https://m.edsoo.ru/a95f5c04
I'nasa 6. Tena BpameHus 11
[{unuHapuyeckas TOBEPXHOCTb,

54 00pa3yromue MHUIHNHIPUIECKON | bu6nuoreka [IOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.edsoo.ru/6054b8c1
MIOBEPXHOCTHU
[ununnap: ocHOBaHMS U OOKOBas

55 MOBEPXHOCTh, 00pa3yromas u oCh; | bu6nuoreka [IOK

[UIoIaabs OOKOBOM M IOJHOM
IIOBEPXHOCTH

https://m.edsoo.ru/1886216



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

N3obparkenne nmIMHIpa HA
iockocTh. Pa3BépTka mmmHIpa.

bubmunoreka LIOK

56 Ceuenns muauHApPa (MIOCKOCTHIO,

H . apa ( https://m.edsoo.ru/016e25¢eb
napauieIbHON WK
MEePIEHANKYJISIPHON OCH IMJIMH]IPA)
KoHnnueckast noBepXHOCTB,

57 00pa3yromme KOHMIECKOM bubmmoreka [JOK
MMOBEPXHOCTH, OCh U BEPIIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHMe U BepIlINHA,

58 oOpa3yrolas U 0Cb; IUIONIA/lb buommorexa LIOK

pasy N . https://m.edsoo.ru/897dd3b2
OOKOBOW W IMOJTHOM MOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yroIue U

59 BBICOTA; OCHOBaIZI/ISI u goxz?aﬂ bubmorexa OK
’ https://m.edsoo.ru/1468bab3

MOBEPXHOCTh
N3o00pakeHne KoHyca Ha
MJI0CKOCTH. Pa3BépTka KoHyca.

60 CeueHnust koHyca (IIOCKOCTHIO, bubnuoreka [JOK
[apaJulIeJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MMPOXOISIIEH uepes
BEPILUHY)

Cdepa u map: 1ieHTp, paguyc,
61 HI?&BEGT ; nnlz)mam; II)IOI]:e xiocm bubmmorexa [OK
P> p https://m.edso0.ru/0341bc2b
cdepbl
B3anmuoe pacnionoxxenue chepsl U
IJIOCKOCTH; KacaTellbHas IIOCKOCTh
bu6mmoreka [IOK
62 K chepe; mwromaas cepsl.

N3o6paxenue cdepsl, mapa Ha
miockocT. CeyeHus mapa

https://m.edsoo.ru/bed12a43



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43

63

MHoOrorpaHHuK, OIMCaHHBIA OKOJIO
ctepsl; chepa, BIUcaHHas B
MHOTOTPaHHMK WX B TEJIO
BpallleHUs

bubmunoreka LIOK
https://m.edsoo.ru/0b136158

64

Tect o TeMe «MHOTrOrpaHHUKN»

IloBTOpEHME: ceueHms,
PAacCTOSTHUSA U YTJIbI

65

[ToBTOpenue, 0600IIEHNEe
CHUCTEMAaTU3aIsI 3HAHUH.
[TocTpoenue ceueHuii B
MHOTOT'PAaHHHUKE

bubmunoreka LIOK
https://m.edsoo.ru/098bedad

66

[ToBTopenue, 06001ICHNE
CHUCTEMAaTU3aIMs 3HAaHUH.
Brrunciienue paccTosiHUN: MEXKIY
JIBYMsI TOUKaMH, OT TOUYKH /10
psIMOM, OT TOYKHU 0 TUIOCKOCTH,
MEX1y CKPELUBAIOIIUMUCS
MMpAMbIMHA

bubmunoreka LIOK
https://m.edsoo.ru/f7792ba9

67

HTorosasi KOHTpPOJIbLHAsA padoTa

but6mmoreka [IOK
https://m.eds00.ru/b9146bc0

68

[ToBTOpenue, 0600IIEHNEe
CHUCTEMAaTU3aIs 3HaHUH.
Beluncnenue yrios: Mexay
CKpEIIMBAIOIIUMUCS IPSIMBIMH,
MEXY MPSIMOM U IIIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMU

bu6mmoreka [IOK
https://m.eds00.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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11 KIIACC

KouunyecTBOo 4acoB JJIeKTPOHHBbIE
Nen/m | Tema ypoka Konrpoasusie IIpakTuueckue Aara ungposrie
Bcero u3ydyeHusi odpa3zoBaTelbHbIE
padoThI padoThI pecypen
IToBTOpenue 3a kypc 10 kiaacca 3
| HapaJIJIeJIBj{OCTB TPSIMBIX U 1
IJIOCKOCTEH
) HepneHnmfyMpHocrb MIPSIMBIX U 1
IJIOCKOCTEH
MHOrorpaHHuKH.
3 JInarHoCTUYECKUI TECT 3a KypC 1
reomeTpuu 10 kimacca
I'naBa 7. O0bemMbI TeJ 12 1
4 [Tonsitue 06 00BéMe. OCHOBHBIC ) bubmuoteka [JOK
CBOICTBa 00BEMOB TEII. https://m.edso0.ru/26a03fb7
N bubmuoteka [JOK
> OOnEM mpr3MEI ! https://m.edsocE.Iru/79853608
6 Pemenne 3agay Ha HaX0XKACHHUE 1 bubnuoreka [JOK
00BbEMa MPU3MBI https://m.edsoo.ru/1e053890
N bubmoreka [{OK
7 OObEM A Apa ! https://m.edsoclfru/SS13d87b
2 Pemenne 3amay Ha HaXOXKICHHE | bubmunoreka LIOK
00BbéMa UIUHIpA https://m.edsoo.ru/5513d87b
9 O0BEM TUpaMuIbI 1 buGnnorexa LIOK

https://m.edsoo.ru/235171b3



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/235171b3

10 Pemenue 3a1a4y Ha HAX0XKACHHE | bubmunoreka LIOK
00BbEéMa MUpaMHUIbI https://m.edsoo.ru/f47dfefd
N bubmoreka [JOK
H Obnem romyca 1 https://m.edso0o.ru/5513d87b
N bubmoreka [JOK
12 OOwEm wapa u momaze chepet ! https://m.edsoo.ru/d189bde2
OOBbeMBI MapOBOTO CETMEHTA,
13 LIaPOBOIO CJI0S U IIAPOBOTO 1
CeKTopa
[Tomo6HbIE TeNa B MPOCTPAHCTBE.
14 CoOOTHOILIEHUS MEKTY TUIOIIAISIMHU | bubnmoreka [JOK
MOBEPXHOCTEH, 00BEMAMHU https://m.edsoo.ru/810cfleb
MMOIOOHBIX TE
1s Konmponvnaa paooma Ne 1 no ] bu6nuorexa LIOK
meme "Oovemvl men'' https://m.edsoo.ru/4a33a8ab
I'naBbl 4 u 5. BekTOpbl H METO 15
KOOPIMHAT B IPOCTPAHCTBE
BekTop Ha mmockocTy U B
16 pocTpaHcTBe. PaBeHCTBO 1 bubmmorexa LIOK
https://m.edsoo.ru/5caefclb
BEKTOPOB.
17 CnoxxeHue ¥ BBIUUTAaHUE BEKTOPOB. 1 bu6nuoreka [IOK
CyMMa HECKOJIbKUX BEKTOPOB. https://m.edsoo.ru/23f4f089
but6mmoreka [IOK
18 YMHOKEHUE BEKTOPA HA YUCIIO 1 hitps://m.cdsoo.rw/dee379¢b
19 Komnnanapusie BexTopsl. [IpaBuio |
napajienenuneaa
20 Pasnosxxenune BekTopa 1o Tpém | bubmmoreka [JOK

HCKOMIIJIaHAPHBIM BEKTOPAM.

https://m.edsoo.ru/a28fd74e
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https://m.edsoo.ru/810cf1eb
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https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
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Pemienue 3ama4, CBSI3aHHBIX C

bubmunoreka LIOK

21 MIPUMEHEHHUEM MPABUII JEHCTBUH C
P p A https://m.eds00.1ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOpPHBII METOT
22 o I/Ip CIICHUU FGOMef HYCCKHUX bubmorexa [IOK
PHP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsamoyronbHas cuctema
23 KOOpIUHAT B IIPOCTPAHCTBE Bubmmorexa [IOK
PA pocTp ' https://m.edso0.ru/48db7058
Koopaunats! BekTopa.
24 CBsi3b MEXly KOOpAUHATAMU bubnmoreka [JOK
BEKTOPOB M KOOPAWHATAMHU TOUEK https://m.edsoo.ru/48db7058
)5 IIpocreiimue 3a1aun B Bu6muotexa [IOK
KOOpJANHATAX https://m.edsoo.ru/48db7058
26 Pemenue 3agau
VYros Mexay BEKTOpaMH.
27 Ckans HOS}II'I 01/13135 EHHUE bubmmorexa LIOK
P p A https://m.edsoo.ru/725effc4
BEKTOpPOB
Pemenue 3agau Ha HaXOXKICHUE
28 CKaJISIPHOTO IIPOU3BEICHUS
BEKTOPOB
29 Beruncnenue yrios Mexy bu6nuorexa [IOK
NPSAMBIMH U IIJIOCKOCTIMU https://m.edsoo.ru/8etbe78e
Koumponvnasa paooma Ne 2 no
" bubnanoreka LIOK
30 meme ""Bekmoput u koopounamot

npocmpancmee"’

https://m.edsoo.ru/77¢22fc5

IToBTOpEHUE, 00001ICHUE,
cUcTeMaTH3anus 3HAHUI



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
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[ToBTOpeHuEe, 06001IeHNE 1
cucTeMaTu3als 3HaHUH.

bubmunoreka LIOK

31 OcHoBHbIE GUTYPBI, (PAKTHI, 1 https://m.edsoo.ru/4dffda97
TEOPEMBI Kypca CTepEOMETPHU
[ToBTOpeHue, 06001IeHNE 1

1 cHUCTeMaTHu3aIvs 3HaHWH. 1 bubmuoreka [{OK
OcHoBHbIE GUTYPBI, (PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepPEOMETPHU

Bbubmunoreka LIOK

33 Hmozosas konmponvhasn paboma 1 hitps://m.cdsoo.rw/ec24dfc?

34 [ToBTOpeHue, 06001IeHNE 1 1 bubmmnoreka [JOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/f465d10e
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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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