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HHOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypOBHS s
oOyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZapCTBEHHOTO 00pa30BaTENbHOIO CTaHApPTa CPEAHEro O0IIero oOpa3oBaHus,
C YuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIAEMBIX K
MaTEeMaTHYECKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa3oBaHUA.
Peanuzanus nporpamMMbl 00ecrieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIETEHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJIS CaMOPa3BUTHs M HEMPEPHIBHOTO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOIO PpPa3BUTHUSA
JUYHOCTU O0yYarOIIUXCSl.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TI'€OMETPHHM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBanusi OOYCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METAlpEAMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTusl oOydaromuxcsi, (GopMUpOBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYECKOU
IPaMOTHOCTH, U3YUEHHUS APYTUX yU4eOHBIX AUCUUILINH. PazButue y oOyuaromuxcs
IPAaBUWIBHBIX NPEACTABICHUA O CYIIHOCTH W IPOUCXOKJIECHUH I€OMETPUYECKHX
a0CTpakIuii, COOTHOIIEHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTpPaXKEHUs
MAaTeMaTH4YECKOU HayKOH SIBJIEHUM U IIPOLECCOB PEAIbHOIO MUPA, MECTE T€OMETPUU
B CUCTEME HayK W POJIM MAaTEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM MO3HAHUU
U B IIPaKTHKE CIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaINXCA,
a TaKKe KadyeCTB MBIIUICHUS, HEOOXOMUMBIX ISl aJanTallid B COBPEMEHHOM
o0111eCTBE.

['eomerpust gBisieTcsl OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHMs, TaK Kak OOECIeYMBAE€T BO3MOXHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOUN HAINPABIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUIeHHEe, (GOopMUpyeMoe MpU U3YYEHUH OOydaronuMucs
MOHSATUHHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJ€ pELIEHUsI T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUraTh M OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0MacTsIX AesTeNbHOCTH dYesnoBeka. OpHeHTalus YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIuaabHOro ObITusA, (opMma
OTPAXXEHUsSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTU.  OmnepupoBaHue  MNPOCTPAHCTBEHHBIMU
oOpazamu 00beIMHAET pa3HbIe BUJIbI YU€OHOM U TPYIOBOU JESTEIBHOCTH, SIBISETCS



OJIHUM H3 TPO(PEecCHOHATBLHO BaXXHBIX KauecTB, IMOATOMY aKTyajbHa 3ajadya
dbopmupoBaHus y  oOydarouuMxcsi MNPOCTPAHCTBEHHOTO  MBIIUICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYILIECTBEHHOIO KOMIIOHEHTa B
HOJTOTOBKE K MPAKTUYECKON AEATENBHOCTH [0 MHOTUM HaIIPaBJICHUSM.

Llens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6a3zoBOM
ypoBHE 00yueHus — oOieoOpazoBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcs yepe3 odecrneuyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMAaTUYECKUX TEOMETPUYECKUX 3HAHMM M  JAEUCTBUH, cHenupUIHBIX
r€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOJOJDKEHHs oOpa3oBaHHs IO
CHEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTrpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
oOyyJarouuxcsi CpelHel LIKOJbI, HE MCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpPOBHE JJOJKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKNE YMEHHS, CB3aHHBIE CO
crenu@UKo TeOMETpUU U HEOOXOAMMBIE JIJISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3TOro, oHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO Ooiee ri1y0oKo, eciu
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B TI'€OMETPUYECKUX 3HAHUSAX B
po(ecCHOHaTBHOM NeITETHHOCTH.

JlocTmKeHHe 1eNM OCBOEGHHS MpPOrpaMMbl OOECIEUMBAETCS pPELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM 3aJadyaMud  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisItOTCS:

e (opmupoBaHMe MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPbI H OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opmMupoBaHme MpeACTABICHUS O MHOTOTPAHHUKAX U TEJIaX BPAIlIEHUs KaK
0 BAOKHEWIIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJSIONIUX OIMUCHIBATH U
U3ydaTh pa3HbI€ ABJICHUS OKPYKAIOLIErO MUPA;

e (opMHpOBaHME YMEHMs pAclO3HABaThb Ha 4YEpTeX axX, MOJECISIX H B
peasbHOM MHPE MHOTOIPAHHUKH U TEJIa BPALECHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSAMHU O
MHOTOI'paHHHKaX M TeJaX BPalEHUs U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJACHUE  AITOPUTMaMU  pEUIEHUS  OCHOBHBIX  THUIIOB  33J]1a4;
dbopMHpoBaHHEe yMEHHUS  MPOBOJUTH  HECJOXKHbIE  JOKa3aTeJbHbIE
pacCyKJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COAEPIKaHUEM;

e DPAa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MO3HABATENLHON aKTUBHOCTH, MCCJIEIOBATEILCKUX YMEHUHN, KPUTHUHOCTH
MBIIILJICHUS;



e (opmupoBanue QPyHKIIMOHAIBHON T'PAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
yMEHHUE paclO3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX MOHSATUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B peabHBIX KU3HEHHBIX CUTYalUUsAX U IPU U3YUECHUU
Opyrux  y4eOHbIX  TIPEOMETOB,  NPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (HOpMyIHpPOBaTh UX HA A3BIKE FEOMETPHUM U CO3/1aBaTh
F€OMETPUYECKAE MOJEIH, NPUMEHATh OCBOCHHBIM TI'€OMETPUYECKUI
anmapar  Jaias  peuieHus IPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHbBIE PE3YJIbTATHI.

OTnUYUTENbHON OCOOEHHOCTHIO MPOrPAaMMBbI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPHUU B HAUaJIE €r0 U3YUEHHUS 3a/1a4, PEIIaeMbIX HA YPOBHE HHTYUTHBHOI'O
MO3HAHUA, U OMNpeAeNIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMHU, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE NHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K AAJIbHEUILIEMY
WU3YUYCHHUIO IIPEAMETA.

[Ipeanourenue oTaagTcsl HArISAHO-KOHCTPYKTUBHOMY METOy OOy4YeHUsl, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUMN Y
y4almxcs B Kypce CTepeoMeTpUr IPOBOAUTCS 3a CUET pELICHUs 3a7a4 Ha CO3JaHHE
IPOCTPAHCTBEHHBIX 00pa30B W 3ajJay Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpaza MNPOBOAUTCS C OMNOPOM Ha HAIVSIAHOCTH, a
ornepupoBaHue 00pa3oM — B YCIIOBUSX OTBJICYEHUS OT HAIJISIAHOCTH, MBICIEHHOTO
VU3MEHEHHUSI €T0 UCXOJAHOTO COJIEPIKAHMS.

OcHoBHBIE cojepkaTenbHble TUHUM Kypca «l'eomerpunm» B 10—-11 kiaccax:
«MuororpanHukn», «IIpsiMbie ¥ TIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTIOTUUECKUX YMEHUN
pacrnpenensercsa He TOIbKO M0 COJAEPKATEIbHBIM JIMHUAM, HO U IO TOJaM 00y4eHHUs
Ha YPOBHE CPEeIHET0 00111er0 00pa3oBaHus.

Conepxanue 00pa30BaHUS, COOTBETCTBYIOILIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI pabouedl MporpaMMbl, pacmpeneNéHHbIM 10 TrojaM oO0y4eHwus,
CTPYKTYPUPOBAHO TakKuUM 00pa3oM, 4YTOOBI OBJAQJCHHE TE€OMETPUYECKUMU
NOHATHUSMHU Y HABBIKAMM OCYILECTBIUIOCH MOCIEI0BATEIBHO U MOCTYIIATENIBHO, C
COOJII0/IEHNEM IPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIFOYAJIUCH B
OOIIYI0 CUCTEMY T'€OMETPUYECKUX MpPEICTaBICHUN OO0ydaroluXcs, paciiupss u
yrayonsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 gac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbBIX daca.



COJEPXXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbBIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKcMOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B TNPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajuleJibHble M CKpenuBaronmecs npsamble. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeIbBHOCTh TPEX NPAMBIX; MapAJIIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YroJd MEXIy NpsSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MTapajuIesIbHbIE IIJIOCKOCTH; CBOMCTBA MapajuIeIbHbIX
miockocte. [Ipocreifire mpocTpaHCTBEHHbIE (GUTYpPBI HA MIIOCKOCTU: TETPa’Aap,
KyO, mapajuieJienumneN1; MOCTPOCHUE CEUSHUH.

[lepnieHIUKYIAPHOCTD NPSIMOU U IUIOCKOCTH: NEPIICHAUKYJIISIPHBIE MPSIMBIC B
IPOCTPAHCTBE, MPSIMBIE MAPAJJIEIABHBIE W MEPHECHAUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHAMKYNSp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH1 J10 TNTIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPIEHANKYIIPHOCTH ABYX IUIOCKOCTEW. TeopeMa o Tpéx
NEPIEHINKYJISPAX.

MHororpaHHuKHU

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBITYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; TPaHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMHJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHUIbI; TPaBUJIbHAS U
yced€éHHasg MNHMpaMuAa. OIJIEMEHTBl NpuU3Mbl W nHUpaMuasl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; MPAaBUIIbHASA INPU3MaA U
npaBWIbHAS THpPaMUJIa; NpaBUIIbHAs TPEYroJibHash MUpPaMHAA W TPaBUIIbHBIN
teTpadip; KyO. IlpencraBieHue o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeka’Ip v ukocadap. CeueHns NpU3Mbl U TUPaAMU/IBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOM,
IUIOCKOCTH. DJIIEMEHTHI CAMMETPHH B MIMPAMHUJIAX, TApAJIIEIECUIIENAX, TPABUIbHBIX
MHOTOI'PaHHUKAX.



Boluucnenue 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaIM, YTJIbL.
[Inomans OOKOBOW MOBEPXHOCTH H TMOJHOW MMOBEPXHOCTU MPSIMOM MPU3MBI,
II0LIAaAb OCHOBaHM, TeoOpeMa 0 OOKOBOI MOBEPXHOCTH MPSAMOU pu3Msbl. [1nomans
OOKOBOI MOBEPXHOCTH M TOBEPXHOCTH MPABUJIBHOW MUPAMHIbI, TEOpeMa o
wionaan yceuéuuou nupamusl. [lousrue 06 00béMe. OOBEM MUPaAMUIBL, IPU3MBI.

[TogoOubie Tena B mnpocTpancTBe. COOTHOLICHUS MEXKIY IUIOMIAISIMU
NMOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

11 KIIACC

TeJsia BpaleHus

Hunuaapuyeckas IIOBEPXHOCTD, obOpazyroriue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEPXHOCTU. [lMnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas MU OCh; IUIONIaAh OOKOBOM M TMOJHOU
MTOBEPXHOCTH.

Konnueckasi moBEpXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH rnmoBepxHocTUu. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yroias
Y OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS U1 OOKOBAsi MIOBEPXHOCT.

Cdepa m map: ueHrp, paguyc, IUameTp; IUIOUIAAb MOBEPXHOCTH C(EpHI.
B3anMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
IJI0IA/1b ChEepHI.

N3obOpaxkeHue Tel BpallleHus Ha TII0CKOCTU. Pa3BépTka MuInHIapa U KOHyca.

KomOunHanuu Ten BpalieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN
okoJ10 cdepsr; cepa, BMcaHHAss B MHOTOTPAHHUK, WITH TEJIO BPAIICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IpsIMOYTOJILHOTO TMapajulesienurnena u ciaeactBuss u3 He€. OO0bEM UMIMHJpA,
KoHyca. O0BEM 1apa u 1ioiaab cQepol.

[TonoOusie Tenma B mpocTpaHcTBE. (COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJL.

Ceuenus munHApa (MapalieIbHO U MEPIICHANKYISIPHO OCH), CEUCHHS KOHYyCca
(mapasuiebHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocty ¥ B ipocTpaHcTBe. ClioKEHNE U BEIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4UCI0. Pa3noxkeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBuio mapamnenenunena. PemieHwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUjl JCUCTBUU ¢ BekTopamu. [IpsmoyrosbHas cucrema
KoopauHAaT B mnpoctpaHcTBe. Koopnmnatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTOoJl MEkJIy Bekropamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Breruucnenue YIJIOB MCIKAY IPAMBIMHU U IINIOCKOCTAMM. KOOp,HHHaTHO-BCKTOpHLIP'I
MCTO/J IIpHU PCIICHUH I'COMCTPUUCCKUX 3aday.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TpeaMeTa
«MaTteMaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOr0 OOIEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHY 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MPOIILJIOMY Y HAaCTOSIIIEMY POCCUICKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUEM Ty XOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUIN HAyKH U JIEITeIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTH4YecKoe BOCIIUTAHue:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYas ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 33]1a4, PEIICHUH, pacCy ACHHUI; BOCIPUUMYUBOCTHIO
K MaTeMaTUYECKUM acCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHKE, COATaHCUPOBAHHBIM PEXKUM 3aHATUN U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN JAESTEILHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeaqu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTHIO K  MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U



caM0OOOpa30BaHMI0 Ha TMPOTSHKEHUH BCEH JKU3HM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIPaBICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIBTYphl, TOHHUMAHUEM BIIHSHUS
COLIMAJIbHO-YKOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOM
cCpedbl, OCO3HAHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MPOoOseM;
OpUEHTAIIME HAa NMPUMEHEHHUE MATEMaTHUYECKHUX 3HAHWUM ISl pElIeHUs 3ajiad B
00J1acT OKpY>Karollei cpebl, INIAHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOKHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEN CPEIBI.

[{eHHOCTH HAYYHOI 0 TO3HAHMS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeJOBEYECKOW ACATEIBHOCTH, JTAroB &
pa3BUTHS W 3HAYUMOCTH [UJIA PA3BUTHS UMBWIM3ALHUMU; OBJIAJCHUEM SI3BIKOM
MaTe€MaTUKU W MaTEeMaTU4YECKON KyJIbTypOll KakK CpEeICTBOM MO3HAHUSA MHPA;
FOTOBHOCTBIO OCYILECTBIATh MPOEKTHYIO U MCCIEAOBATENBCKYIO JESITEILHOCTD
WH/IMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCS OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvHwvle  Oelicméus,  o0becnequsarm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOUECCO8 00YYAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYycalowe2o  Mupda,  npuMeHeHue  J10SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

Ba3oBble jiornyeckue aeiicTBUA:

e BBIABIIATHh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATHIECKUX
00BEKTOB, TOHATHUN, OTHOLIEHWWA MEXIY MOHATUSIMH; (HOPMYIHUPOBATH
omnpenereHusl TMOHATUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJlaccu(UKanuy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U MNpPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AUHUYHbIC, YACTHbIE W OOIIUE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX;
npeajaraTh KpUTEPUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;



e JIeNaTh BBIBOJABI C HCIIOJI30BAHWEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
VHYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (MIPSIMBIE U OT MPOTUBHOIO), BHICTPAUBATh APryMEHTALIMIO,
OPUBOJUTH MPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

e BbIOMpaTh CcHOCOO peleHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peLIeHUs, BbHIOMpaTh Haubonee MNOAXOAANIMI € Y4ETOM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPUEB).

BasoBnle ucciieqoBarejbLCKHe 1eHCTBUA:

e HCIOJB30BaTh BONPOCHI KaK MCCIEN0BATENbCKUI MHCTPYMEHT MO3HAHMS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBIMBaTh HCKOMOE M  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTHUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
00bEKTa, SBJIEHHUS, NPOLECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

e CaMOCTOSITENBHO (OPMYTUPOBATH OOOOIIECHUS M BBIBOJBI MO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE IPOLIECCA, A TAKXKE BBIIBUIaTh
IPEATNOIO0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JeUIMTH HH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX JJIs OTBETA HA
BONIPOC U Il pEUICHUS 3a]1a4H;

e BbIOMpaTh HMHPOPMAIMIO W3  HCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (HopMax,
WUTIOCTPUPOBATh TpaUUuEeCcKH;

e OLCHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIBHO
c(OpMyJIHUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmeus, 00ecneyusam

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCH.

OO0uienue:

e BOCIHPUHUMATH U (HOPMYIHPOBATH CYKJICHUS B COOTBETCTBHUHU C YCIOBHUSIMHU
U LIeJIIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS
3a71a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMOM TEMBI,
pOoOJIeMBI, peraeMon 3aa4u, BEICKA3bIBaTh UICH, HAIICIICHHBIC HA TIOUCK
pELICHUsI; CONOCTaBJIATh CBOU CYXACHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh pa3iMuMe U CXOJCTBO IMO3MIIMM; B
KOPpEKTHOU popMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IPEACTABIATh  PE3YyJbTAaThl  PEIICHHMs  3aJa4yd,  OJKCIEPUMEHTA,
UCCIJIeIOBAHMSI, TIPOEKTA; CAMOCTOATEILHO BEIOMPATh (POpMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMPE3CHTAIMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ectBo:

MOHUMATh U UCIIOIL30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBHUIYyaTbHON
paboOThI TIpU pemieHUN y4eOHBIX 3a/ady; MPUHAMATH IEIh COBMECTHOM
NEeSTENbHOCTH, IJIAHUPOBATh  OPraHU3allUI0 COBMECTHOM  paboThl,
pacmpenensiatb BUAbl padOT, IOrOBApUBATHCS, OOCYXIAaTh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00Cyk1eHHs], 0OMEH MHEHHIA,
«MO3TOBBIC TITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBAThH CBOU JIEHCTBUS C APYTHUMH YWICHAMHU KOMaH/IbI; OLICHUBATh
KauyecTBO CBOEro BKJaja B OOMMA MOPOAYKT TIO KPUTEPUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvuuie pecynamuenule oeiicmaus, obecneuugaiom hopmuposanue
CMBICIIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG JIUYHOCTIU.
Camoopranusanus:

COCTaBIISITh TUIaH, AITOPUTM PEIICHUS 3a/1a49H, BRIOMPATh CIIOCO0 perieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ Y4ETOM HOBOM
uHpopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TIO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JCHUCTBUU U MBICIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIlecca U pe3yibTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUH 3a4a4H,
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa AU U YCJIOBUSM, OOBSICHSTH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKECHUS PE3yJbTAaTOB JESATEIBHOCTH,
HAXOJUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBaTh MOHATUSAMH: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX TPHU PEIICHUU
TCOMETPUYCCKUX 3a]1aY.

OnepupoBaTh MOHITHAMU: MMAPATUICTLHOCTD U MIEPIICHIUKYIIPHOCTD TPSIMBIX
Y TTOCKOCTEM.

KnaccuduimpoBath B3auMHOE paCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPAHHBIM YTroJl, TPAaHU JBYIPAHHOTO YTJIa,
peOpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl IBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIbIN
MHOTOT'PAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIILHBI MHOTOTPAHHUK.

Pacmo3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHMKOB (MMMpaMuja; TpHU3Ma,
PSIMOYTOJIEHBIN TTapaJIJIeNIeTIHIIe T, KyO).

KnaccudumumpoBarb ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHUS s
kjaccudukanuu  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKU; TMPAaBUIIbHBIC
MHOTOTPaHHHUKH; TIPAMBIC U HAKJIIOHHBIC TIPU3MBI, TTapalICICITUTICBI).

OnepupoBaTh MOHATUSIMHE: CEKYIIasl INTOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHITUIIBI IOCTPOCHUS CEUYEHUH, UCTIONB3YSI METOJ] CIICIOB.

CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJIHSTH
(BBIHOCHBIE) IIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKIX BEJIMUMH 1O 00pa3iaM win
aIropuT™MaM, TPUMEHSS W3BECTHBIE AQHAIUTUYECKHE METOJbl TPH PEIICHUU
CTaHAAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIUUCICHUE PACCTOSIHUI MEXIy IBYMS
TOYKaMH, OT TOYKH JO TPSIMOH, OT TOYKH [0 IIIOCKOCTH, MEKIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIECHUE TECOMETPUUECKIX BEJIMUMH 1O 00pa3iaM Win
aIropuT™MaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbI TPH PEIICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKpPENTUBAIOIIUMHUCS TPSIMBIMH, MEXKIy TPSIMOM M IUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucnsate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMua) C IpuMeHeHUEM (POPMYIT; BEIUKUCISATH COOTHOIIEHHUS MEXTY TIIOMIASIMU
MOBEPXHOCTEH, 00bEMaMU TOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh NOHATHUSAMHU: CUMMETPUS B NIPOCTPAHCTBE; ILEHTP, OCh H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MPeACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTs reomeTprdeckue (HakThl 7151 pEIICHUS] CTEPEOMETPUUYECKUX 3a/1ad,
MPEANOJIATAIOIINX HECKOJIBKO I1arOB PELIEHHUs], €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU (hopMme.

[IpumeHsaTs OpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOaUTH NpHUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAEC U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpumeHATh MOJIyYEeHHBIE 3HAHWA HA TMPAKTUKE: AHAIM3UPOBATH PEaNbHBIC
CATyallud W TMPUMEHATb W3YYEHHBIC IIOHATUS B IIPOLECCE IOWCKA PEUICHUS
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUd Ha $3bIKE TIE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIN C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI M TEOPEM, anmnapara anreOpbl; pemaTh
MIPAKTUYECKUE 3a]1a41, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUYECKUX BEJTUYMH.

11 KJIACC

OnepupoBaTh TOHATHSAMHU: LWIMHIPUYECKAash TOBEPXHOCTh, OOpa3yroume
ITUTMHAPUYICECKOHN MMOBEPXHOCTH; IIWJIMHIP; KOHWYECKAasi TOBEPXHOCTH, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacmo3naBath Tena Bpamienus (IWIHHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYUYCHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacnosokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOH, OCHOBAHHE IAPOBOTO CIIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOIMIAAM  TOBEPXHOCTEH  TeJl  BpalleHUs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOopMyI.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BIMCAHHBINA B Cepy U ONMMCAHHBIN
okoJio cdepsr; cepa, BMcaHHAs] B MHOTOTPAHHUK HIIH TEJIO BpaICHUSI.

BbI4ucisTh COOTHOIICHHS MEXAY IJIOMIAISIMHA TTOBEPXHOCTEH M 00BEMaMu
MOI00HBIX TEIL.

N3o0pakath m3ydaemble (QUTYPBI OT PYKH W C NPUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrIMonHATE (BBIHOCHBIC) IIOCKHE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAILICHHUS.



W3Brekath, WHTEPNPETUPOBATH W MPeoOpa3oBbIBaTh HH(MOpPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYypax, MPEACTABICHHYIO HAa YepTekKax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoinonHsATh  EHWCTBUST  CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOWCTBaMHU OHU 00JIa/1af0T.

[TpumeHATH TpaBUIIO MapauIeIeIUIea.

OnepupoBaTh NOHITHAMU: IEKAPTOBBI KOOPIUHATHI B TIPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, YroJ MEXIY
BEKTOpaMH, CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUTAHAPHBIC
BEKTOPBI.

Haxomutb cyMMy BEKTOPOB M TTPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJISIPHOE TMPOM3BEICHUE, pPACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT.

[TpumeHATh reoMeTprueckue (HhaKkThI IS PEIICHUS CTEPECOMETPUICCKUX 3a/1ad,
MIPEAIOIarafoIIiX HECKOIBKO IIar0B PEIISHHUs, €CITH YCIOBHS PUMCHCHHUS 3a1aHbI
B SIBHOU (hopme.

Pemate mpocreiilue reoMeTpudecKre 3a/ladyd Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIA.

Pemates 3amaum Ha JOKA3aTelbCTBO MAaTEMATHYCCKUX OTHONIICHHH U
HAXOXJCHUE TEOMETPUUYCCKHUX BEIIMYWH 110 00pa3IiamM Wik alropuTMam, IPUMEHSS
W3BECTHBIC METO/IbI TP PEIICHUN CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4.

[IpuMeHsSITh  MpOCTEHIMEe MPOrpaMMHBIC  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPECOMETPUUYCCKUX 3a]1ad.

[IpuBoaNTE MpUMEpPHI MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TIPHPOAC U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATh MOMy4YeHHbIE 3HAHUS HA TMPAKTHKE: aHAJTU3UPOBATH PEabHbBIC
CUTyalldid W TPHUMEHATH W3yYCHHBIC TOHITHS B TIPOIECCE IOWCKA PEIICHUs
MaTeMaTH4eCKhn CHOPMYIHPOBAHHONH TPOOIEMBI, MOJICIUPOBATh pEalbHBIC
CUTyalliMl Ha S3bIKE TEOMETPHH, WCCIENIOBAaTh TOCTPOCHHBICE MOJEIH C
WCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI M TEOPEM, anmnapara anreOpsl; pemiaTh
PAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM T€OMETPUYECKUX BEITUUHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHHe pa31e/ioB U KoanecTso 1acos AyekTpoHHbIE (IUPOBDIE)
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
1 BBeneHue B ctepeomMeTpuio 10 hit f;lri?;(;ziﬁl /]IIS(I)(%”
[Ipsimble M TIOCKOCTH B

) IIPOCTPAHCTBE. 12 bubnuoreka [IOK

[TapamienbHOCT IPSIMBIX U https://m.edsoo.ru/1c209e37
IJI0CKOCTEN

3 IleprieHIMKYAAPHOCTH 12 bubmuorexa [JOK
MPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1¢209¢37

4 Vsl MeXIy NPSMBIMU U 10 bubnnorexa [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/1¢209¢37

bubmuorexa [IOK
> MuororparHit 1 httDs://m.edsoo.ru/II[c2O9e37

. bubnnorexa [JOK
6 OObEMEI MHOTOrpaHHHKOB ? httns://m.edsoo.ru/]I[0209e37

7 [ToBTOpEHME: ceueHus, 4 bubnuorexa [IOK
pacCTOSIHUA U YIJIbI https://m.edsoo.ru/1¢209e37

OBIIEE KOJIMYECTBO YACOB I10 63
[NPOT'PAMME




11 KUIACC

HanMeHOBARNRE KoanugecTBo yacoB
Ne DJIeKTpOHHbIe (HM(pPOBbIE)
pa3aeyioB U TeM
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMmbl
Tena Bpaienus 12 bu6mmoreka LIOK https://m.edsoo.ru/1¢209e37
2 OOBEMEI TelI 5 bu6mmoreka IIOK https://m.edsoo.ru/1¢209¢37
Bekrops! u
3 KOOpPJIMHATHI B 10 bu6nmoreka LIOK https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
[ToBTOpEHME,
00001eHne
4 5 ’ 7 bu6mmoreka LIOK https://m.edsoo.ru/1¢209e37
CHCTeMaTH3alUs
3HaHUH
OBHIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoanecTso 1acos D1eKTPOHHBbIE HH(POBHIE
Ne i/m Tema ypoka
Bcero 06pa3oBaTebHbIE PeCypChl
OCHOBHbBIE IOHATHSI CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTb, IPOCTPAHCTBO.
1 [IpaBuna nu300pakeHus: Ha pUCYHKaX: 1 bub6nuoreka LIOK https:/m.edsoo.ru/aecc77cd
n300pakeHHsI IIIOCKOCTEH, MapauIieIbHbIX
MpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 TOHSTHS: MEPECEKAOLIHECS IUIOCKOCTH, 1 bubmuoreka [{OK https://m.edsoo.ru/2d829¢99
nepeceKaroIuecs npsmast ¥ IIocKoCTh
3 HomATHs: NEpeceKaIONMecs IUIOCKOCTH, 1 bu6mmoreka [IOK https:/m.edsoo.ru/db685e73
TIepeceKaroInecs mpsiMast i TUIOCKOCTh
3HAaKOMCTBO C MHOTOTPaHHUKAMH,
4 n300pak€HUEe MHOTOI'PaHHUKOB Ha 1 bubnnoreka [{OK https://m.edsoo.ru/a6395%d
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX
HauanbHble cBefieHHs 0 KyOe U mupamuje,
5 uX pa3BEpTKU U Moaenu. CeueHust 1 bu6numoreka LIOK https://m.edsoo.ru/b30dff38
MHOT'OI'PaHHHKOB
HauanbHble cBefieHHs 0 KyOe U mupamuze,
6 UX pa3BEPTKU U Moaenu. CeueHust 1 bubmuoteka [{OK https://m.edsoo.ru/3d8ffd32
MHOT'OI'PaHHHKOB
[TonsiTHE 00 AKCHOMATHYECKOM ITOCTPOSHUH
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1 bubmuoreka L{OK https:/m.edsoo.ru/Occ5c4fe
CJIEZICTBUS U3 HUX
8 HonsTne 00 akcHOMATHECKOM NOCTPOCHHH 1 bu6mmoreka [IOK https://m.edsoo.ru/239¢8cb4
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U




CJIICACTBHUA U3 HUX

[TonsTre 06 akcMOMaTUYECKOM IOCTPOECHUU

9 CTEPEOMETPUHU: AKCUOMbBI CTEPEOMETPUH U bu6nuoreka [{OK https:/m.edsoo.ru/65¢6b106
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHMOMATHYECKOM ITOCTPOCHUH
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U bu6nuoreka L{OK https:/m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMblx B
11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubnuoreka LIOK https:/m.edsoo.ru/1a2520£6
napajuleJIbHbIe U CKPEIMBAOIINECS TPSIMbIE
[TapaninenbHOCTb NPSAMBIX U INIOCKOCTEN B
12 HPOCIPAHICTRE: HapaiicibHAIE HpHMBfe 8 bubnuoreka LOK https:/m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NAapaAJIIENIBHOCTD TPEX
MIPSIMBIX
[TapaniaenbHOCTh MPSMBIX U IIIOCKOCTEN B
13 npocrpaHcTse: [lapannenbHoCTh NpsAMON U bu6nuoreka LIOK https:/m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTriabl ¢ COHaNpaBIEHHBIMH CTOPOHAMM bubmuoteka LIOK https:/m.edso0.ru/9f4071b9
15 VYron Mexay NpsiMbIMU B IPOCTPAHCTBE bubnmoreka [{OK https://m.edsoo.ru/fe733862
16 VYroa Mexay NpsMbIMU B IPOCTPAHCTBE bubnuoreka [{OK https:/m.edsoo.ru/2935a9a0
17 HapanzemsHoCTe MI0CKOCTeH: bu6mmorexa LIOK https://m.edsoo.ru/2e18f255
napajuleJbHbIE III0CKOCTU
18 CBoiicTBa napayjieNbHbIX IIOCKOCTEN bu6nuoreka [{OK https:/m.edsoo.ru/e504d656
[Ipocreiinume mpocTpaHCTBEHHbIE (PUTYPBI
19 Ha TUIOCKOCTH: TE€Tpa’ap, KyoO, bubnnoreka [{OK https:/m.edsoo.ru/4a28dc02
napasuiesienumnes
20 IToctpoenue ceuennit bubmmoreka L{OK https:/m.edsoo.ru/1d434d0f
21 [Toctpoenue ceueHuit bubmuoteka [{OK https://m.edsoo.ru/ec26fe5d




Konrponsnas padora no teme "[Ipsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. bu6mumoreka LIOK https://m.edsoo.ru/9a0a9e56
[TapamiensHOCTh IPSIMBIX U TUIOCKOCTEH"
[lepneHauKyIsIpHOCTH MPSMOM U
23 IJIOCKOCTH: TIEPIICHAUKYJIAPHBIC IPSIMBIC B bubnuoreka LIOK https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
[IpsimbIe mapaiieTbHBIC U
24 P P bubmuoteka [{OK https://m.edsoo.ru/0acl1¢95
MePIEHIUKYISPHBIC K TNTIOCKOCTH
IIpsimbie mapasnienbHbie U
25 p p bubmnoreka LOK https://m.edsoo.ru/ba545966
MEPICHIUKYJISIPHBIC K ITIOCKOCTH
IIpu3Hak nepneHAUKYIIPHOCTH IPSIMON U
26 P pHEHAMIVP P bubnuoreka [{OK https://m.edsoo.ru/f85bfc46
IJIOCKOCTH
[Ipr3Hak nepneHIuKyJISIpPHOCTH IPSIMOM U
27 P PHCHAMKY AP P bubmuoteka [{OK https://m.edsoo.ru/79165d15
IJIOCKOCTH
Teopema o nipsAMol epHeHIUKYIIPHOM
28 P P PTICHAIIIUIP bu6mmoreka I{OK https://m.eds00.ru/635¢5087
TJTIOCKOCTH
Teopema o IIpsIMOI IIEpIEeHAUKYIIPHOM
29 P P PHEHIHIY TP bubnuoreka L{OK https://m.edsoo.ru/bd374518
IJIOCKOCTH
Teopema o TipsAMOi TepHEHINKYIIPHOM
30 P P PHCHAHKY AP bubnuoteka [{OK https://m.edsoo.ru/7d18834b
IJTIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSIHUE
31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT bubmnoreka LIOK https://m.edsoo.ru/33¢477d3
MPSAMOM 10 IIJIOCKOCTH
[TepieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSHUE
32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT bu6mmoreka LIOK https://m.edsoo.ru/66fefadd
IIPSAIMOM 10 IJIOCKOCTH
[TeprieHAMKYISAp U HAKIOHHBIC: PACCTOSIHUC
33 PHEHAMIYIIP P bu6mmoreka LIOK https://m.edsoo.ru/a5b7b8e3

OT TOYKH A0 INIOCKOCTH, PaCCTOSAHHUEC OT




IIPSAMOM 10 IIJIOCKOCTH

[lepnienuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT bu6nmoreka LIOK https://m.edsoo.ru/dbee22be
IPSIMOI 10 IJIOCKOCTH
35 YTJIBL B IPOCTPAHCTBE: YTOJ MY MPAMOH Bu6mmoreka LIOK https:/m.cdsoo.ru/6b61b2b4
U TUIOCKOCTBIO
36 JABYTpaHHBIA yrOI, JIMHEHHBIH yroit Bu6nuoreka LIOK https://m.edsoo.ru/5fa0b3ce
IBYTPAaHHOTO yTJia
37 JByrpaHHBIH yrod, JHHCHHEIH yron bubnuoreka [{OK https://m.edsoo.ru/c7¢777ed
JBYI'PAaHHOT'O yria
[IeprieHIMKYIAPHOCTD INIOCKOCTEN:
38 MPU3HAK NEPIEHIUKYISIPHOCTH JBYX bubnuoreka [{OK https:/m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
[leprieHAUKYIAPHOCTD IIOCKOCTEN:
39 MIPU3HAK NEPIEHIUKYISIPHOCTH ABYX bubmuoreka LIOK https:/m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[TepnieHANKYIAPHOCTH MIOCKOCTEH:
40 MIPU3HAK NEPIEHAUKYIISIPHOCTH ABYX bu6nmoreka LIOK https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o TpEX nepneHANKYIApax bu6muoteka LOK https:/m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyIIpax bubmuoreka LOK https:/m.edsoo.ru/52188a7d
43 Teopema o TpEX nepneHANKyIsIpax bubmuoreka [{OK https://m.edsoo.ru/9246736
KonrponsHas pabora o rTemam
44 ep H?Iiﬂnfynﬂp HOCTD TIPANBIX 11 bubmunoreka LIOK https://m.edsoo.ru/5b971ef3
TutockocTei" 1 "YTIIbl MeXIy IPSIMBIMU H
mocKocTsaMu"”
45 HonATie MHOrOrpaHHHIa, OCHOBHLIC bu6mmoreka LIOK https://m.edsoo.ru/2d24e873

OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U




HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHUKA

46

[Tpusma: n-yrospHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBL; TIPsIMasi U HaKJIOHHAS
pU3MbL; OOKOBasI U MOJIHASI TOBEPXHOCTh

MIPU3MBbI

bubmuoreka [{OK https://m.edsoo.ru/b4ad63ad

47

[Tapannenenunen, NpAMOYTOJIbHBII
napasuiesienumne1 U ero CBoicTaa

bubnuoteka [{OK https://m.edsoo.ru/8a7be683

48

HI/IpaMI/II[aI Nn-yroJjibHad nmupamMmujia, rpaii 1
OCHOBAHUEC THMPAMUILI; OOKOBas U IoJIHaA
IMOBEPXHOCTH IMUPAMUBI; IIPpaBUJIbHAA U
ycedu€HHAs MUpaMuIa

bu6mmoreka LIOK https://m.edsoo.ru/fblcd0as

49

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTIOHSITHE
MPaBUJILHOTO MHOTOTPAaHHUKA; TPaBUIbHAS
MpU3Ma U MpaBUIIbHAS MUPAMU/IA;
TpaBUJIbHAS TPEYTOJIHHAS TUPAMHUIA U
MPAaBUIBHBIN TETpasap; KyO

bubmnoreka LIOK https://m.eds00.ru/074c8865

50

[IpencraBieHue 0 MPaBUIHHBIX
MHOTOTPaHHUKAX: OKTadp, J0JIeKadip U
HUKOCadIP.

bubnuoteka [HOK https://m.edsoo.ru/a0fddSbf

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MPSAMOM, IIIOCKOCTH.
DNIeMEHThI CAMMETPHUH B TUPaMUIAX,
rapasuieenuIie1ax, MpaBUIbHbIX
MHOTOTpaHHUKaX

bu6moreka LIOK https://m.edsoo.ru/b9e777d9

52

Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB:
pEOpa, AuaroHau, yrisl

bubnmnoreka [{OK https://m.edsoo.ru/6cdbecef

53

[Tnomaae 60KOBOI MOBEPXHOCTH M IMTOJTHOM

bubnuoteka [{OK https://m.edsoo.ru/37d84157




MMOBCPXHOCTHU HpHMOfI MMPpU3MBI, IJI0IIa1b
OCHOBaHUH, TeopeMa 0 OOKOBOIA
ITOBEPXHOCTHU IIPSIMOM IPU3MBI

[Tnomane 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTH MPABUIIBHON MUPAMUJIBL,

54 . 1 bubmuoteka I{OK https://m.edsoo.ru/5603e30b

TeopeMa O IIoaau OOKOBOM MOBEPXHOCTH

YCEUEHHOM MUpaMu/Ibl
55 Komtpoabras pabora no reme 1 bu6mmoreka LIOK https://m.edsoo.ru/a95f5¢04
"MHuororpaHHuku"
56 [Tonstre 06 00BEME 1 bubmnoreka LOK https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMuIBI 1 bu6numoreka LIOK https://m.eds00.ru/235171b3
58 O06BEM TUpamMuIbI 1 bubnuoreka [{OK https:/m.edsoo.ru/f47dfefd
59 O0BEM TUpaMUIBI 1 bu6mmoreka LIOK https://m.eds00.ru/79¢10312
60 O06BEM TUpaMuIBI 1 bubnuoreka [{OK https://m.edsoo.ru/2faadc3f
61 O06BEM npu3MBbI 1 Bbubmuoreka L{OK https://m.edsoo.ru/79853608
62 O0BbEM PU3MBI 1 bu6nuoreka L{OK https:/m.edsoo.ru/1e053890
63 O0BEM TPU3MBI 1 bubnmoreka [{OK https://m.edsoo.ru/482d3£51
64 Kontpobras padora no TeNf,e "O0bEMEI 1 bu6nmoreka LIOK https://m.edsoo.ru/28a6573¢
MHOTOTPaHHHUKOB

[ToBTOpEeHME, 0000IIEHNE CHCTEMATHU3AIIHS

65 3HaHui. [locTtpoenue ceueHuit B 1 bubnnoreka L{OK https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE

[ToBTOpEeHME, 0600IIEHNE CHCTEeMATHU3AIIUS

3HaHUU. BeluncieHue pacCTOAHMM: MEXIY
66 JBYMsSI TOUKaMH, OT TOYKHU JI0 IPSIMOM, OT 1 bu6mmoreka [{OK https:/m.edsoo.ru/f7792ba9

TOYKH JI0 ITIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS MIPSIMBIMU

67 Wrorosas koHTpoJbHASA paboTa 1 bubnuoreka LIOK https:/m.edsoo.ru/b9146bc0




[ToBTOpeHMEe, 06001IEHNE CHCTEeMATHU3AIINS
3HaHUU. BeruncieHue yrios: Mexay

68 CKPEIIUBAIOIINUMUCS TIPSIMBIMH, MEXKTY 1 bubnuoteka [{OK https:/m.edsoo.ru/56765e8b
MIPSIMOM U TUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
VYTJIOB MEXKTY TIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIACC

Ne n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE PeCypChl

Cdepa u map: ueHTp, paanyc, IuamMeTp;
IUIOIIA/(b TOBEPXHOCTHU CEpPbI

bubnuoteka [{OK https:/m.edsoo.ru/0341bc2b

BzanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

cthepe; momaas cheps

bu6mmoreka IIOK https://m.edsoo.ru/bed12a43

N3obpakenue cgepsl, 11apa Ha IIOCKOCTH.
Ceuenus mapa

bubnuoreka [{OK https://m.edsoo.ru/bel 572

[Hunuaapudeckas TOBEPXHOCTb,
o0pa3yrone HUIMHIPHIECKON
MOBEPXHOCTHU, OCh LIMJIMHIPUYECKOMN
MMOBEPXHOCTHU

bubmuoteka [{OK https://m.edsoo.ru/6054b8c¢1

[unuuap: ocHOBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yrollas U 0Ch; IJIOMAAb
OOKOBOM U MOJTHOW MTOBEPXHOCTH

bu6nmoreka LIOK https://m.edsoo.ru/188f6216

N300paxkeHne MUINHIPA HA MIIOCKOCTH.
Pa3zBépTka nununapa. CedeHus MUIMHIpa
(TUTOCKOCTHIO, MapaIeIbHON WITH
MEePIEHANKYISIPHONW OCH IIJIMHJIPA)

bubmmoreka LIOK https://m.edsoo.ru/016e25¢b

Konndeckast moBepxHOCTb, 00pazyomye
KOHHYECKOW MMOBEPXHOCTH, OCh M BEPIIHHA
KOHHYECKOU MMOBEPXHOCTH

bu6mmoreka [IOK https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHuE U BepIINHA,
o0pa3yroIiasi U 0Ch; IIOMAas OOKOBO 1
IIOJIHOM ITOBEPXHOCTHU

bubmuoreka I{OK https://m.edsoo.ru/897dd3b2




VYceu€HHblil KOHYC: 00pa3yIoLIe U BHICOTA;

9 bubmuoteka I{OK https:/m.edsoo.ru/1468bab3
OCHOBaHHUS U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha IIOCKOCTH.
10 PasaCprra omyca. CeqevHHH roryea bubnuoteka I{OK https://m.edsoo.ru/0Obdelbed
(TITOCKOCTHI0, MapalIeIbHOM OCHOBAHUIO, U
TUIOCKOCTBIO, POXO/ISIIEH Yepe3 BEPIUHY )
11 Kombunauns Tex Bpautehus u bubmmoteka [{OK https://m.edsoo.ru/3cef10e5
MHOTOTPaHHHUKOB
MHororpaHHHK, OTIMCAaHHBIN OKOJIO chepsl;
12 cdepa, BIMCaHHAs B MHOTOTPAHHUK UJIU B bubmuoreka [1OK https:/m.edsoo.ru/0b136158
TEJIO BpaIllCHUS
13 Tonsmie 00 061361\{6' OcropHbie cBolicTra bu6nmnoteka LIOK https://m.edsoo.ru/26a03fb7
00BEMOB TeT
14 O06BEM UIIMHIpA, KOHYCa but6mmoreka LIOK https://m.edsoo.ru/5513d87b
15 O06BEM mapa u wiomaas chepst bu6muoreka LIOK https://m.edsoo.ru/d189bde2
[Tono6HbIe Tena B MPOCTPAHCTBE.
16 CoOoTHOIIEHUS MEXKTY TUIOMIAAsIMU bu6mmoreka LIOK https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMAMH MOTOOHBIX TEJ
17 Kowrpoxeras pabora o reman "Texa bubnuoteka [{OK https://m.edsoo.ru/4a33a8ab
BpamieHus" u "O0bembI Ten"
18 BekTop Ha IJIOCKOCTU U B IIPOCTPAHCTBE bu6muoteka LIOK https://m.edsoo.ru/5caefc1b
19 CIi0’)keHHe ¥ BBIYUTAaHUE BEKTOPOB bubmuoteka [{OK https://m.edsoo.ru/23f4f089
20 YMHOXEHUE BEKTOpa Ha YHCIIO bu6mmoreka LIOK https://m.edsoo.ru/dee379¢eb
Paznoxenne BekTopa 1o Tpém
21 HEKOMILIaHApHBIM BekTopam. [IpaBuio bubnuoreka [{OK https://m.edsoo.ru/a28fd74e
napasuieNienumne1a
22 Peuenue 3a1a, CBA3AHHEIX € IPHMCHEHHEM bu6mmoreka IIOK https://m.edsoo.ru/5a827900

MpaBWI IEUCTBUI C BEKTOPAMU




23

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLICHUU TEOMETPUYECKUX 3a1ad

bubmuoreka I{OK https://m.edsoo.ru/d3alfe30

24

HpHMOYFOJ'II)HaH CUCTCMaA KOOpAMUHAT B

npoctpancTBe. KoopanHatel BeKTOpa.
[Ipocreiimune 3agauu B KOOpAUHATAX

bubnuoreka [{OK https://m.edsoo.ru/48db7058

25

VYron mexay Bekropamu. CKasipHOe
MIPOU3BE/IEHUE BEKTOPOB

bu6mmoreka [IOK https:/m.edsoo.ru/725effc4

26

Beluncnenue yrios Mexy NpsMbIMUA U

INJIOCKOCTAMMU

bubnuoreka LHOK https://m.edsoo.ru/8efbe78e

27

KontponbHas padota nmo Teme "BekTopsl u

KOOpJMHATHI B IPOCTPaHCTBE"

bubnuoteka L{OK https:/m.edsoo.ru/77¢22fc5

28

[ToBTOpenue, o600mEeHNE 1
cucreMatusanus 3Haguii. OCHOBHEIE
(burypsl, pakThl, TEOPEMBI Kypca
TJIAaHUMETPUH

bubnuoteka [{OK https://m.edsoo.ru/1780basd

29

[ToBTOpenue, o6o0IIeHNE 1
cucreMarTui3anuda 3gaHuii. OCHOBHEBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

bubmanoreka LOK https://m.edsoo.ru/078cd184

30

[ToBTOpenue, 0600MIeHNE 1
cucTeMaTH3alysa 3HaHUKI. 3aqauu
IUTAHAMETPUHU B METOJIBI X PEIICHUS

bubmnoreka LIOK https://m.edsoo.ru/7491efe0

31

[ToBTOpeHnue, 06061mIeHNE U
cucTeMaTu3alysg 3HaHUH. 3agauu
INTAaHUMETPHUHN U MCTOAbI UX PCUICHUA

bubmuoreka I{OK https://m.edsoo.ru/4dffda97

32

[ToBTOpEeHUE, 0600IIEHNE 1
cucremaTtu3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca

bubmuoteka I{OK https://m.edsoo.ru/74b2ad91




CTepPEOMETPUH

33 HtoroBast koHTpoJbHAs paboTa 1 bubnnoreka L{OK https://m.edsoo.ru/ec24dfc2
I1
34 OBTOPEHHE, 0606meHHev 1 1 Bbu6mmoreka LIOK https://m.edsoo.ru/f465d10e
CUCTeMAaTH3AIIHsI 3HAHHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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