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AHHOTanus K padoueii nporpamme 1o I'eomerpuu 10 - 11 kiaacest @®I'OC COO (0a30Bblil YyPOBEHb)

Pabouas nporpamma paspabotana Ha ocHoBe: DenepanbHOro 3akoHa ot 29 nexadps 2012 r. Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit denepanum» m.3.6 c¢1.28; GenepaibHOro rocyJapcTBEHHOr0 00pa3oBaTeILHOrO CTaHAapTa
cpeaHero oo1iero oopazoBanus (yTB. MpukazoM MunucrepcTBa oOpazoBanus U Hayku PO ot 17 mast 2012 r. N 413);
OCHOBHOI 00pa3oBaTebHON IporpamMmbl cpeaHero obmero oopazoarnss MbOY 11O Nel6; YMK: Matematuka: anrebpa u
Hayvajla MaTeMaTUYeCKOro aHanu3a, reomerpus. 'eomerpus. 1011 knaccor: yaeOHUK 7151 00111€00pa30BaTENbHbBIX
opranu3anuii: 6a3oBblil u yriayonennsiii yposuu / JI.C. AtanacsH, B.®. byty3os, C.b. Kagomies u np. - M.: [Ipocseuienue,
2020 r. [Iporpamma paccuutana Ha 0a30BbIi ypoBeHb 00ydeHus (10-11 kacc), KOJTUYECTBO YACOB HA M3YyUCHHE MIPEAMETA —
102 gaca: 10 knacc - 'eomerpus (68 daca); 11 knace - ['eometpus (34 yaca) Coneprkanue yueOHOro MaTepuaia mo
MateMatuke ocyiectsisiercs: B coorBeTcTBuM ¢ PI'OCCOO o rogam o0yuenus. Pabovas mporpamma npeacrapisieT coOoi
LEJIOCTHBIN TOKYMEHT, BKJIFOUAIOIINI 00s3aTelIbHbIe pa3esbl: 1) mIaHupyeMble pe3yibTaTbl OCBOCHUS Y4eOHOT 0 MpeaMeTa,
Kypca (JTUIYHOCTHBIE, METANPEIMETHBIE U TIPEIMETHEIE); 2) CollepKaHue YIeOHOTo MpeaMeTa, Kypea; 3) TeMaTHIeCKoe
IUTAHUPOBAHKE C yKa3aHUEM KOJIMYECTBA YAaCOB, OTBOJIMMBIX HA OCBOEHHE KaX/10i TeMbl. Llensimu peanuszanuu yaeOHOTo
npenmeta «['eomerpun» Ha 6a30BOM ypOBHE CpeIHEro oOIIero 00pa3oBaHus ABIAIOTCA: (POpMHUpPOBaHHE MPEACTABICHUHN O
MaTeMaTHKe, KaK YHUBEPCATbHOM SI3bIKa HAYKH, CPEJICTBE MOJICTUPOBAHUS SIBICHUI U MPOLIECCOB, 00 UIESIX U METOaX
MaTE€MaTUKH; Pa3BUTUE JOTUYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUUYECKON KYJIbTYpHI,
KPUTUYHOCTH MBIIIUICHHS] HA YPOBHE, HEOOXOIMMOM J1Jisi 00y4YEeHHS B BBICIIEH IIKOJIE TI0 COOTBETCTBYIOIIECH CHEIUAIbHOCTH,
B Oyny1iei npodeccuoHanbHOM NeATeIbHOCTH; OBJIAJICHUE MATEMAaTUYECKUMU 3HAHUSIMUA U YMEHUSIMU, HEOOXOIMMBIMHU B
TTOBCETHEBHOM JKM3HU, IS U3YUYEHUS ITKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIUIIINH Ha YIIIYOJICHHOM YPOBHE, TS
noJTydyeHus: 00pa3oBaHUs B 00JIaCTAX, HE TPEOYIOMUX yriyOJeHHOW MaTeMaTHUECKOM MOATOTOBKHU; BOCIIMTAHUE CPEICTBAMU
MaTEMaTHUKH KyJIbTYPhl JUYHOCTH: OTHOIIIEHUS K MAaTEMAaTHKE KaK YacTH OOIIEUETOBEYECKON KyIbTYPhl: 3HAKOMCTBO C
WCTOPUEH Pa3BUTHS MAaTEMATUKH, SBOIOIMEH MaTEMAaTUUECKHUX UCH, TOHUMAaHMS 3HAYMMOCTH MAaTEeMATHKH JIJIsI
00I11IECTBEHHOIO Mporpecca. 3ajayamMu peanusaiun yueoHoro npeamera «I'eometpun» Ha 6a30BOM YPOBHE CPETHETO OOIIIETO
00pa3oBaHMs SABJISIOTCS: U3yUYUTh CBOMCTBA MPOCTPAHCTBEHHBIX TeJ, (HOPMUPOBATH YMEHHUS MPUMEHSATD MOTYYEHHbIE 3HAHUS



IUIsL pelIeHNs TPAaKTUYECKHUX 33/1a4; COBEPIICHCTBOBATh MHTEIJIEKTYAIbHBIE U PEYEBbIC YMEHHUS ITyTEM 00O aleHHs
MaTeMaTHYeCKOTO SI3bIKa, Pa3BUTHUS JIOTUYECKOTO MblIeHHs. OCHOBHBIE pa3neibl yueOHoro npeamera «I'eometpun» Ha
0a30BOM ypoBHe cpenHero oouiero oopazosanus: 10 kinacc. [TapamnensHOCTh NPAMBIX U TUIOCKOCTeH. [leprienauKynsipHOCT
OpSAMBIX U MI0cKocTeld. MHororpannuku. 11 kimacc. Bekropsl B mpocTpancTBe. MeTo KOOpAWHAT B IPOCTPAHCTBE.
Hunuanp. Konyc. llap. O6bEMBbI TEN



MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHoOro kypca «I'eometpusi» 0a30BOro ypoBHS AJis
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApPTa CPEIHETO O0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy OO0pa30oBaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl oOecrieunBaeT OBIAJCHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUS
JUYHOCTH 00YJarOITUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOUIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUSI T€OMETPUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuTHs OOydaromuxcs, ¢GopMHUpOBaHUSA (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX y4eOHbIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKHX
abcTpakiuii, COOTHOLIEHUH pPEAaJTbHOTO0 M UACATBHOT0, XapakTepe OTpasKeHUs
MAaTeMaTHYECKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKKe KAauyecTB MBIIIICHHUs, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KaKk O0O0ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpaBJIECHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE IPHU H3YYEHUH OO0YyYaroIMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHUYECKUX yTBEPKACHUN
B XOJ€ pCILICHUS TeOMETPUYECKMX 3a7ady, YMEHHUE BBIJBUTaTb W OIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPH PELIEHUH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH uyenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXXEHHS OKPYIKAIOLIETO MHUPA, YCIOBUE YCHEIIHOIO MO3HAaHUS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM IESATEIBHOCTH,



SIBIISICTCSI OJJHUM M3 MPO(QECCHOHAILHO BAXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3amada (opmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K IMPAKTUYECKOW AEITEIHHOCTH IO MHOTHM HAIPABICHHSIM.

Ilens ocBoeHuss mporpammbl yueOHOro kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — 001eo0pa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH  IPHOOpeTeHus U
UCTOJIb30BAHUSI CHCTEMAaTHYECKMX TE€OMETPHUYECKUX 3HAaHUH U JeWCTBUM,
cneuu(UYHBIX TeOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHUsI 00pa30BaHUs
10 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCTIOJIb30BAHUEM I€OMETPUU.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAu€Ha ISt
00y4aromMXCsl CPEIHEH IIKOJIbI, He UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUH
Ha ypOBHE OCHOBHOTO o0Imiero obpa3zoBanusa. TakuMm oOpa3om, oOydaromuiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTUYeCKHE YMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETPUM W HEOOXOOUMBIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPHUIO0 OoJjee
riyOOKO, eclM B JajbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T€OMETPHUYECKUX
3HaHUSAX B IPOPECCUOHATFHON AEATEIbHOCTH.

JIoCTHKEHHE eI OCBOCHHUS TMPOrpaMMbl  00ECIeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpHOpWUTeTHBIMH 3aJad4aMH  OCBOCHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmHpOBaHHE TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUs
KaK 0 BOXHEHIINX MaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MHUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MHUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHuUs;

e OBIIQJICHUE METOJAMHU PEIICHUS 3a7ad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIECPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOTOTpaHHHMKaX U TeJlax BPAaICHUs U UX OCHOBHBIMU CBOWMCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMHM  pEIIEeHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS IPOBOJUTH  HECIOKHBIC  JIOKA3aTeIbHBIC
pacCcyXKJIeHHs B XOJ€ PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajad C
NPaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yyaromuxcsi, MO3HABAaTEIbHONH  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTU MBIIIUICHHUS;



e (opmupoBanue GyHKIIMOHATEHOM rPaMOTHOCTH, pEJIEeBaHTHOU
reOMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MOHSTUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyallUsIX W IMPU U3YYEHUU JIPYIrUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpPMyIMpOBaTh HX HaA S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJIEIH, IPUMEHSITH OCBOCHHBIM
TreOMETPUUECKUN ammapar Jyuisi peHIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCS BKJIKOYEHHE B KypC
CTEpEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, pEIIaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpEeAeTEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO MPEAMETA.

[Ipenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTb TEOPETUUYECKUE 3HAHUS MMEIOT B CBOECl OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydaluxcs B Kypce CTEPEOMETpPUM MPOBOAUTCSA 3a CUYET pEIIEeHUs 3aJad Ha
CO3JaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpUpPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3a MPOBOAMTCS C OMOPOM Ha
HArJsgHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECpKaHUsL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHuKkn», «IIpsiMble U MIOCKOCTU B POCTpAaHCTBEY, «Tena BpaieHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUMN
pacmpezienisieTcsi He TOJIbKO IO COJEp)KaTeldbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMmbl, pachpeneiaéHHbIM [0 TojaM OOydYeHHs,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAQJCHHE T'€OMETPUUYECKUMU
MNOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENFHO U MOCTYIATENbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCh B
OOLIYI0 CHUCTEMY T'€OMETPUUYECKUX IPEACTABICHUN O0YyYaroIMXCs, paciiupss U
yriay6usist €€, oOpa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kimacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpancTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesibHble W CKpelmuBaromuecs npsmele. llapamienbHOCTs NpsAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHbIE IpPsAMBIE B  IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MPSMBIX; MAPALICIBHOCTh MPSIMOW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeibHbIC IIJIOCKOCTH; CBOMCTBA
napajulenbHBIX TuIocKocTei. [lpocreiimne mpocTpaHCTBEHHbIE (QUIyphl Ha
IUIOCKOCTH: TETpa’Ip, KyO, Napajjiesieumea; IOCTPOEHUE CEUYEHUIA.

[lepnenaAMKYJISIPHOCTE IPSIMOUM U INIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapPAUICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JBYIPaHHBIM  yroJ, JIMHEWHBIA YroJl JABYTPaHHOTO  YIVIA.
[lepneHauKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT mOpsAMOM 10  IUJIOCKOCTH,  MpoeKiuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEePIEHNKYJIISIPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKHM; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, psMasi U HaKJIOHHAs MPHU3MBbL, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes] U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHThl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PAaHHMKH: IOHATUE MPABMWIBHOIO MHOIOTPAaHHUKA; NPABHUIIbHAS NpU3Ma U
IIpaBUIbHAs IUpaMUAA; NPABWIbHAS TPEYrojbHAas IHpaMUJa W IPABUIbHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIbHBIX MHOTIOIPAHHUKAX: OKTa’Jp,
nozieka’ip u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMMAAX, Mapajuiejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne 9SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AWAroHaNM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMMA, TeopemMa O OOKOBOW IMOBEPXHOCTH MIPSIMOW MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH W TIOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau ycedéHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas MIOBEPXHOCTD, oOpasytomue HWIAHAPUYECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEpPXHOCTH. LIMIuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywImass W OCh; IUIOMIAJAh OOKOBOM H TOJHOU
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3ylolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkeHnue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
IO hL ChEpHI.

N300paxenue Ten BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpamieHHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
omnucaHHbIM oOkoJI0 cdephl; chepa, BOUCaHHAsT B MHOTOIPAHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumneaa u ciaeactsus u3 He€. OO0BEM LUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TonoGubeie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOUIAJsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenus wmwiMHapa (DAapaJUIeIbHO M NEPHEHAMKYISIPHO OCH), CEUYECHHS
KOHyca (mapajieIbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

BexTop Ha miiockocTu u B mpocTpancTBe. ClI0KeHUe U BEIYMTAaHHE BEKTOPOB.
YMHOKeHnEe BeKTOpa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
NpPUMEHEHUEM TpaBWwil JACHCTBUU C BekTopamu. I[IpsimoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YToa Mexay BekTopamu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMbBIMU M INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN T'€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MaTemaTHKay XapaKTepU3yITCs:

I'paxknaHckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPBHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MIPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUHCKUX MAaTEMAaTHKOB M POCCUHCKON MaTeMaTHUECKOMN IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTWKEHWW B JIPYTHX HayKax, TEXHOJOTHUAX, cdepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKoTo HapoJa;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajay, peleHnu, paccyXICHUN;
BOCIPUHUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKWE 3HaHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTB); buznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HU, TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSHHME MPUPOTHOW M CONMATHHON
Cpelbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOJieM;
OpHUCHTAIIMCH HAa MPUMEHEHHE MATEMAaTUYCCKUX 3HAHWUHM JUIsS pElICHUs 3a1a4 B
00acTH OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH X
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHs HAyKM W  OONICCTBEHHOW MPAKTHKH, [OHHUMaHUEM
MaTeMaTUYeCKON HayKu Kak c(epbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBWJIM3AIWW, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYIO M HCCIICIO0BATECILCKYIO JICITCIHLHOCTD
WHIMBUYalbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsSI MPOTPAMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmeUsAMU, YHUBEPCATILHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvnvie  no3maeamenvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUarOWUXcs (0c8oeHue
Memo008  NO3HAHUA — OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUIECKUX
00BEKTOB, TOHATHNA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHHUSA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpOTUBOpEYHs B (aKkTaxX, NaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBObBL;

e BBIOMpaTh croco0 pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMynaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUe, Mpodiemy,
yCTaHABJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CTUJTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (HOPMYIMPOBATH OOOOIICHUSI M BHIBOJBI TTO pe3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

e BBIBISATH AePUUUTH MHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX MJisi OTBETA
Ha BOIIPOC U JJIsl pEUICHUs 3a]1auu;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBAaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEACTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH TpapruecK;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTECPHUSIM.

2)  VHuueepcanvubie KOMMYHUKaGmu@Hble Oelicméus,  o0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yiIbTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1aduM, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOUCK
peIlIeHHUs; COMOCTABIATh CBOM CYXJIEHHUS C CYXICHUSIMH JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXMBaTh Pa3IU4Me U CXOJCTBO IMO3UIIMIA; B
KOPPEKTHOH Gopme HopMyTHpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpEACTaBIATh  pe3yjibTaThl  pELICHWs  3aJadd,  OKCIEpPUMEHTAa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHUBUyIbHOW pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; TPUHUMATH 11eJTh
COBMECTHOUM JeATEIHHOCTH, IUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeeNaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyKIeHHs, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacTh pPabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IBI,
OIICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, aJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTUHYeCKOH 3a1a4u;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HANJACHHBIX OIMOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBath MOHATUSAMU: TOUKA, PAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJEJACTBUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMBIX
U TIOCKOCTEM.

KnaccupunupoBath B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYI'PAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCcHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIH U HEBBIMYKJIBIHI
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TUpamMuja; MpU3Ma,
MPSIMOYTOJIHBIN TTapaJIJIeNIeHIe 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKU, BEIOHpAsS OCHOBaHUS TUISL
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPAHHUKH; MPSAMbIE U HAKJIOHHBIE TIPU3MBbI, TTapaJlICIICTTUIICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIasl IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YSI METOJ CIICTIOB.

CTtpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Wiu
aIrOpuTMaM, NPUMEHSASI W3BECTHbIC AHAIUTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/7a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYMH 1O 00pas3aM Win
aIrOpuTMaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl MpPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXTY
MJIOCKOCTSIMHM, IByTPAHHBIX YTJIOB.



Boruncnsate 00BbEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJl; BBIUUCIATH COOTHOIIEHHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATHAMH: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkThl Il PELIEHHS CTEPEOMETPUUYECKUX
3a/1a4, MPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATs MpPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKU C(OPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKNE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATHUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00Opa3yrolue
IIMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudunupoBaTs B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTA; IIAPOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS;
1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH Tel  BpalCHHS,
Te€OMETPHUECKUX TeJ C MPUMEHEHHUEM (OPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHK, BIIMCAaHHBIM B cdepy ¥
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
MOJIOOHBIX TEII.



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

BrInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpallleHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MpeoOpa3oBbiBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EWCTBUA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJalO0T.

[TpuMeHsATh NpaBUJIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEJIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTb TeomeTpuyeckue (HaKThl JUIS PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEeANOJaraloMX HECKOIbKO [AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemate mpocreiiime reoMeTpuuecKrue 3aaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKa3aTeabCTBO MAaTEMAaTHYECKHMX OTHOIICHHA U
HAX0XJIEHHWE T€OMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi alfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATh MpPOCTEWIINE MPOrpaMMHBIE  CpPEICTBA M DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELLIEHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBbIE 3HAHHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUl W TPUMEHATh W3YUYCHHBIC IOHATHUS B TPOLECCE MOHUCKA PEUICHUS
MaTeMaTH4ecKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHSATUI U TEOpEM, anmnapara ajreopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTprio 10
) [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepnieHqUKYASIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 VY1l MeXAy NPSIMBIMU U NIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O0BEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: ceueHMs], paCCTOSHUS U YTIIbL 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE

HaumeHoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )

NPOrpaMmblI Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypcsbl

Tena BpameHnus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1

[ToBTOpeHnue, 06001IeHNE, . 1

cUCcTeMaTU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
IpsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n300pakxeHus: Ha PUCYHKAX:
M300pakeHus MJIOCKOCTEH, MapaIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTHs: mepeceKarouecs MIOCKOCTH,
NepeceKaromrecs npsiMasi ¥ IIOCKOCThb

[lonsTHs: MEPECCKAOIMNECS IIIIOCKOCTH,
MEpECCKArIUECS IpsAMas U IMIO0CKOCTb

3HAKOMCTBO C MHOIr'OrpaHHUKaMu,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha NPOCKIIMOHHBIX YCPTECIKAX

HauanbHble cBefieHUs 0 KyOe U mupamue,
uX pa3BEpTKU U Moaenu. CeueHus
MHOI'OTDAaHHUKOB

HauanpHbie cBeieHus o Kyoe U mupamusie,
uX pa3BEéPTKH U Mojen. CeueHust
MHOT'OTPaHHUKOB

[Tonsatre 00 akCHOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




[ToHsATHE 00 AaKCUOMATUYECKOM

8 MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEepEOMETPHUH U CIEACTBHS U3 HUX
[TonsTHE 006 AKCHOMATUYECKOM

9 IIOCTPOEHHUH CTEPEOMETPUN: AKCHOMBI
CTEpPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3aumHoe pacrnonoxeHue npsiMbix B

1 MIPOCTPAHCTBE: MepeceKarouecs,
napajuleNIbHbIe U CKPEIIUBAIOIINECs
psiMbIe
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaljieNibHbIE MPSMbIC B
MIPOCTPAHCTBE; MapaIeNbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

13 npoctpanctse: [lapamienbHOCTh NPAMON 1
MJI0CKOCTH

14 VYIJIBI C COHANPABICHHBIMU CTOPOHAMHU

15 Yron Mmexay NpsMbIMU B IPOCTPAHCTBE

16 Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTh MIOCKOCTEM:
napajuleIbHbIe MIII0CKOCTH

18 CaoiicTBa napajuieNIbHbIX IIOCKOCTEHN

19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




MapajienenuIe]

20 [Toctpoenue ceuenunit

21 ITocTpoeHue ceuenni
KonTponbHas pabota o Teme "IIpsimbie

22 IJIOCKOCTH B ITPOCTPAHCTBE.
[TapannenpHOCTH NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYASIPHOCTH NPAMOUN 1

23 TJIOCKOCTH: TIEPIIECHIUKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie napauienbHbIE U
MEPIEHIUKYISIPHBIE K TNTIOCKOCTH

)5 [IpsiMble napasienbHele U
NEPIEHIUKYIIAPHBIE K IIJIOCKOCTU

%6 [Ipu3Hak neprneHIuKyJISIPHOCTH IPSMON U
IIJIOCKOCTH

7 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMON U
IIJIOCKOCTH

73 Teopema o0 IpsIMOIL MEPIICH IUKYIIIPHOMN
IJIOCKOCTH

79 Teopema o mpsiMO¥ EPICHANKYISIPHON
IIJIOCKOCTH

30 Teopema o mpsIMON NEPICHANKYISIPHON
IIJIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

1 [lepnenquKynsp ¥ HAKIOHHBIE: PACCTOSIHHUE

OT TOYKHU 0 INIOCKOCTHU, paACCTOAHUC OT




IIPSIMOM A0 IJIOCKOCTH

[lepnieHIuKyNsSIp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 MIJIOCKOCTH
[lepnieHIUKYNAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
MPAMON 10 MIIOCKOCTH

35 VYTIIIBl B IPOCTPAHCTBE: YIOI MEXKAY
MNPAMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN yroJil
JIBYTPaHHOTO yTja

37 JIByrpaHHbIN yTroJi, TMHEUHBIN yroJ
JBYTPaHHOTO yrja
IlepneHUKYISAPHOCTD IIIOCKOCTEM:

38 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN
IlepneHUKYISAPHOCTD IIIOCKOCTEM:

39 IIPU3HAK MEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEN
IlepneHUKYISAPHOCTD IIIOCKOCTEM:

40 IIPU3HAK NEPIECHAUKYIIIPHOCTH ABYX
IIJIOCKOCTEN

41 Teopema o TpEX mepHeHIUKYIApax

42 Teopema o0 Tpéx neprneHauKyspax

43 Teopema o TpEX mepHeHIUKYIApax
KonrponsHast pabora o Temam

44 "IlepnieHANKYIAPHOCTD NPSIMBIX U

~ 1

mrockocteil”" u "YTisl MeXay NPSIMbIMU U




IJIOCKOCTSIMA"

45

IToHsiTE MHOTOIPaHHUKA, OCHOBHBIE
3JIEMEHTBl MHOI'OTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OIPaHHUKA

46

[Ipusma: n-yronpHast npu3Ma; rpaHu 1
OCHOBAHMS PU3MBI; IPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, npaMOyTroJIbHBIN
MapajieienuIe U ero CBOMCTBa

48

IInpamuja: n-yroiapHas NMpaMUIa, TPaHU U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS
[TOBEPXHOCTh MUPAMU/IbI; IPABUIIBHAS U
ycedu€HHas nmupamMuia

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOIPAHHUKA; TpaBUJIbHAS
pu3Ma u npaBujIbHas MUPaAMUAA;
MpaBWJIbHAS TPEYroibHas MUpaMua u
MPaBWIbHBIN TeTpa’ip; KyO

50

[IpencraBienne o MPaBUIBHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOAEKa AP U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, IIPSMOH, INIOCKOCTH.
DNEeMEHTH CUMMETPUH B IUpaMUax,
napajulejenumneax, NpaBUiIbHbIX
MHOI'OIPaHHUKAX




Brraucnenue 371¢MEHTOB MHOT'OTPpaHHUKOB!

32 p€Opa, TuaroHasu, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U TMOJTHOM
53 MOBEPXHOCTU MPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MMOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHON MUPAMUJIBI, |
TeopeMa o IO OOKOBOI MOBEPXHOCTH
YCE€UEHHOU MUPaMUIbI
55 KontponbHas paboTa mo teme 1
"MHuororpaHHuku"
56 [Tonsitue 06 06bEMe 1
57 O0BEM nupamMubl 1
58 O06BEM TUpaMuIBI 1
59 O0BEM nupamMubl 1
60 O06BEM TUpaMuIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbras padota mo teme "OObEMBI 1
MHOTOT'PaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
65 3HaHuil. [locTpoenne ceueHui B 1
MHOTOTpaHHHUKE
[ToBTOpEeHME, 0600IIIEHNE CHCTEMATH3AIIHS
66 3HaHUU. BpIuncieHne pacCTOSHUN: MEXIY 1

ABYMs TOYKaMH, OT TOYKU OO HpSIMOI\/'I, OoT




TOYKH 00 MIIOCKOCTH, MCIKIAY
CKpCHIUMBAOITUMHUCS ITPIMBIMHA

67 HToroBast KOHTpOJbHAs paboTa

[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUW. Beraucienue yrios: Mexay

68 CKPEIIHUBAIOIIMMUCS TPSIMBIMU, MEXKY
MIPSIMOM M TUIOCKOCTBIO, IBYTPaHHBIX

YTJIOB, YIJTIOB MCKAY IJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

KoanuyecTBO 4acos

KonTposbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
TUTOINAb TOBEPXHOCTH CEpHI

B3aumuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTeJIbHas INIOCKOCTh K
chepe; miomaas cheps

N3o6paxenue cdepsl, mapa Ha
miockoct. CeyeHus mapa

[unuHgpruveckas MOBEpXHOCTb,
o0pa3yronue MUIHHIPUISCKON
IMMOBCPXHOCTHU, OCb HHHHHHqueCKOﬁ
TIOBEPXHOCTHU

[{unuHIp: oCHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U ocCh;
IUIOIIAah OOKOBOI M ITOJIHOM
MOBEPXHOCTH

N300pakeHune MUIMH/IPA HA TUIOCKOCTH.
PazBépTka nmnunapa. CeueHnust

MUIUHAPA (TTIOCKOCTHIO, TapaTIISIbHOM
WIM TIEPICHIMKYISPHON OCH LMIIMHIPA)

Konmueckas MoBEpXHOCTh, 00pa3yromine
KOHHYECKOW TTOBEPXHOCTH, OCh U
BEPIIMHA KOHHYECKOW TOBEPXHOCTH




Konyc: ocHOBaHMe 1 BepIlIMHa,

8 00pa3yrolas 1 0Ch; IJIOIIA b OOKOBOM 1
MOJTHOM TOBEPXHOCTHU
VYceuéHnslit KoHyC: 00pa3yrolye u

9 BBICOTA; OCHOBAHMS U OOKOBas
MOBEPXHOCTh
N306paxkenue KkoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TIIOCKOCTBIO, MapaJIIEIbHOM
OCHOBAHMIO, U MJIOCKOCTbIO, TPOXOASIICH
4yepes3 BEPIINHY)

1 KoM6unarus ten BpaieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMMMCAaHHBIA OKOJIO

12 cthepsl; chepa, BIucaHHas B
MHOTOTPaHHUK WM B TEJIO BPALCHUS

13 [TonsiTie 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0BéM UIMHIpa, KOHYCa

15 O0BEM mrapa u wiomaas chepsl
[TomoGHbBIE TeNa B IPOCTPAHCTBE.

16 CooTHo1IEHN MeX Y IUIOIAIsIMU
MOBEPXHOCTEH, 00bEMAMHK MOTOOHBIX TET

17 KontponpHas padota o temam "Tema
BpameHus" u "O0beMbr Ten"

18 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB

20 YMHOKXEHHE BEKTOpA HA YUCIIO




21

PasnosxeHne BekTOpa 110 TpEM
HEKOMIUTaHapHBIM BeKTopaM. IIpaBuito
napajuleJenumne1a

22

Pemienune 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUH C
BEKTOpaMHU

23

[IpsamoyronbHas cucremMa KOOpAHHAT B
npoctpancTse. KoopauHaTel BEKTOpA.
[Ipocreiimme 3aga4n B KOOpAUHATAX

24

VYron mexnay Bektopamu. CkansipHoe
IIPOU3BEIEHNE BEKTOPOB

25

Beluucnenue yrioB Mexay IpsIMbIMU U
IJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA NTPU
peLIeHUN T€OMETPUYECKUX 3a1a4

27

KoHnTtponbHas pabota mo teme "BekTopsr
Y KOOPJMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 0600IIeHNE U
cucremMatru3anus sgaHui. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 0600IIeHNE 1
cucremMatru3anus sHaHui. OCHOBHEIE
burypsl, paxThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHue, 0600IIeHNE U
cucTeMaTu3alusa 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHUS




[ToBTOpeHnue, 0600IIeHNE U

31 cUCTeMaTu3anys 3HaHu|. 3agadu 1
TUTAHUMETPHH U METOJIbI UX PEIICHHS
[ToBTOpeHnue, 0600IIEeHNE U

0 cucreMaTtu3anus 3HaHuil. OCHOBHBIE |
¢burypsl, GakThl, TEOPEMbI Kypca
CTepEOMETPUH

33 Hrorosast KoHTpOJbHASA paboTa 1

34 [ToBTOpEHwME, o6o6meruIe u 1
cUCTEeMaTH3aIHs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» MaTtemaTrka: anrebpa 1 Hayaisa MaTeMaTHYEeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccwl/ Atanacsia JI.C., byty3os B.®., Kanomues C.b. u

npyrue, AkunoHepHoe o6mectBo «M3narensctBo «IIpocBemenne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

['eometpus, 10—11: Yueb. nys oOmeoOpazoBarenbHbix yupexaenuit/ JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocsemenune, 2019r.
I'eometpus. 10-11 xnaccsl. [loypounblie pa3paboTku kK yueOHUKY ATaHacsHa -
Caaksn C.M., byty3osB B.®.

b.I'. 3uB. Iunaktryeckue Marepuaisl o reomerpuu s 11 kimacca. — M.

ITpocemienue, 2012.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

www.edu.ru (caitt MOuH PO®).

www.school.edu.ru (Poccutickuii 061eo0pa3zoBaTeIbHBIN TOPTA).
www.pedsovet.org (Bcepoccuiickuii UHTepHET-1IeICOBET)

www.fipi.ru (caiiT @enepaibHOTO HHCTUTYTA MEAaroru4ecKuX N3MepeHui).

www.math.ru (MHTepHET-IO7IepIKKa YUUTENCH MaTEeMAaTHKH ).



www.mccme.ru (calT MOCKOBCKOIO LHEHTPa HENPEPHIBHOTO MAaTEMATUYECKOTO
00pa3oBaHUs).

WWww.it-n.ru (ceTb TBOPUYECKUX YUUTEIEH)

www.som.fs10.1u (cereBoe 00BEIMHEHNE METOIUCTOR)

http:// mat.1september.ru (caiiT razeTsl «MareMaTHKa)

http:// festival.1september.ru (¢pecTuBanp negarorndeckux uaet « OTKPBITHIMA
ypok» («IlepBoe ceHTAOPs»)).

www.eidos.ru/ gournal/content.htm (MHTEepHET - KypHaIT «DUA0CY).
www.exponenta.ru (00pa30BaTebHBIM MAaTEMAaTUUECKUIN CaT).
kvant.mccme.ru (3ekTpoHHas Bepcus KypHaa «KBaHT».

www.math.ru/lib (a3nexTponHas maTemaTrueckas OUOIMOTEKA).
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