MyHununajgbHoe 010/:KeTHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHue
«Cpennss o0meo0pasoBarenbHas mkoja Nel3 nmenu I'epost CoBerckoro Coroza
N.b.Karynuna»

r. bpsincka

Annomauusn K paéoueii npozpamme
yaeOHoro npeamera «I'eomeTpusi»

Pabouas mporpamma yueOHOro mnpenmera «l'eomeTpus» o00s3aTeIbHON NpeAMETHON
obmactn «MaremaTrka u HHGOpMaTHKa» pazpaboTaHa B COOTBETCTBUU ¢ MyHKTOM 18.2.2 ®I'OC
COOQO u peamuzyercs 2 roaa ¢ 10 mo 11 kmacc.

Pabouas nporpamma pazpaboTana rpynmnoi yuuTeneld B COOTBETCTBHHU C IOJIOKEHUEM O
pabounx mporpamMmax M ONpeAessieT OpraHu3alui0 00pa30BaTEIFHON JAEATEIBHOCTH YUUTENS B
IIKOJIE IO OTPE/ICICHHOMY YYeOHOMY MTPEIMETY .

Pabouas nporpamma yuebnoro npeamera sipisiercst gactbio OOIT COO omnpenenstomnieii:

- Co/IepKaHMUE;

- IJTAaHUPYEMbIE PE3YIbTaThl (JINYHOCTHBIC, METANPEIMETHBIE U PEAMETHBIC);

- TEeMaTHYeCKOe IIJJaHUPOBAHUE C Y4eToM paboyeil mporpaMMbl BOCHUTAHHUS U
BO3MOXXHOCTBIO Hcnonb3oBanus DOP/LIOP.

Pabouas mporpamMma o0Cy’k/ieHa U TIPUHATA PEIICHHEM METOJUYECKOT0 OObEIUHEHHS 1
COTJIaCOBaHa 3aMECTHUTENIEM TUPEKTOpPa 1Mo yueOHO-BocnuTaTebHOU padbore MBOY COIII Nel3
Mara: 29.08.2023



BBIIINCKA

13 OCHOBHOH 00pa30BaTelbHON IPOrpaMMBbI

cpemHero odmiero oopasoBaHus

MBOY «COL Ne 13 umenu ['epos

Coserckoro Coroza 1.b. Katynuna» r. bpsincka,
yTBEPkKACHHOM npruka3zoM oT «30» 08 2023 r. Ne264-A

PABOYASA ITPOT'PAMMA

no I'eomerpun nist 10-11 kiaaccon

6a30BbiU

(ypoBeHb cpegHero obuwiero
obpasoBaHus)

Brinvicka BepHa

Jupekrop NBanosa E.B.

bpaHcK, 2023 r.



MoacHuUTenbHaa 3anUcKa

Pa6ouas mporpamma o I'eomerpuu 10-11 kiaccoB (6a3oBoro ypous) MBOY «COII
Nel3 umenu I'epos Coerckoro Coroza M.b. Karynuna» ropoga bpsiHcka pa3zpaborana Ha
OCHOBAHUHU:

1) ®epepansuoro 3akona «O6 o6pasoBanuu B Poccuiickoit deneparum»y Ne 273-D3 or
29.12.2012r.
2)DenepaabHOr0 TroOCYAapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa CPEAHEro OOIIero

o0Opa3oBaHUs, YTBEPKICHHOTO MpUKa3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku PD ot 17 mas
2012 r. N 413) (c uBMEHEHHUSIMH U AOTIOJIHEHUSIMHU, BHECEHHBIMH MpUKa3amu oT 29 nexadps 2014
r., 31 nexadps 2015 r., 29 urons 2017 r., 24 cents6ps, 11 nexadbps 2020 r. ot 12 aBrycra 2022 r.
Ne 732);

3) MpuKasa MwuHnpocBeweHna Poccum ot 23.11.2022 Ne 1014 «06 yTBEp:KAEHUMU
denepanbHoii 0bpasoBaTeibHOM NporpaMmbl cpeaHero obuiero obpasosaHusa» (aanee — dPOMN
CO0);

4) depepanbHoOM paboyen nporpammbl ydyebHoro npeamerta «leomeTpuA» Ha YpPoOBHe

cpeaHero obuiero ob6pasoBaHUA, COCTaB/IEHHOMW Ha OcHoBe TpeboBaHWMI K pesynbTaTam

ocsoeHns 00N COO, npeactasneHHbix B PrOC COO, a TakKe PenepanbHOM NpPorpammbl

BOCNUTaAHMUA.

Paboyaa npozpamma cocmasneHa € yvyemom yesneswvix npuopumemos [Ipozpammel
eocnumaHua MbOY COLL Ne 13 umeHu lNeposa Coeemckozo Coroza N.b. KamyHuHa 2. bpaHcka,
0 UMEHHO:

1- cdopmupoBaTh OTHONICHHE K CEMbE KaK TIJIaBHOHW ONOpEe B JKM3HHM 4eEJIOBEKa U
HCTOYHHUKY €ro CHacCTbs,
2- cdopMMpPOBaATbL OTHOLLIEHWE K TPYAY KaK OCHOBHOMY CNOCOBY AOCTUHKEHMA }KU3HEHHOTO

6narononyt-wm Ye/loBEKa, 3a/10ry ero ycnewHoro I'IpOd)eCCMOHa}'IbHOI'O camoonpegeneHna m
owyueHnAa yBepeHHOCTU B 3aBTpalLHEM OHE;

3- cpopmmpoBaTb OTHOLIEHME K cBoeMy OTeuecTBy, CBOel Manoli u 6onbluoi PoanHe Kak
MECTY, B KOTOPOM Ye/I0BEK BbIPOC M NO3HaA NepPBbie PaA0CTU U Heyauu, KOTOPas 3aBeLLaHa emy
npeAKamMu 1 KOTOPYH HY»KHO obeperatb;

4- cdopmmnpoBaTb OTHOLLUEHME K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emne, OCHoBe
CamMoro ee CyllecTBOBaHWSA, HY)KAAOLEeNcA B 3aliuTe M NOCTOAHHOM BHMMaHUN CO CTOPOHbDI
YyeNoBeKa;

5- choopmumpoBaTb OTHOWEHME K MWUPY KaK T[NAaBHOMY MPUHLMMIY YenoBEeYEeCKOro
O6LEKNTMA, YCNOBUIO KPENKOM APY»KObl, HANAXKMBAHMA OTHOLIEHMI C Koaseramm no pabote B
6yaywem u co3gaHua 61aronpUATHOrO MMKPOKAMMATA B CBOEM COBCTBEHHOM CeEMbeE;

6- cdopmmnpoBaTb OTHOLIEHME K 3HAHUAM KaK WHTENNEeKTyalbHOMY pecypcy,
obecneumnBalowemy byayliee YenoBeKa, Kak pesynbTaTy KPOMOTAMBOro, HO YB/EKaTe/lbHOro
yyebHoro Tpyaa;



7- chopmmpoBaTb OTHOLIEHME K Ky/lbType KaK AyxoBHOMy 6oratctBy obuwectsa u
BaYKHOMY YC/I0BUIO OLLYLLEHMA YE/IOBEKOM MOJIHOTbI NMPOXKMBAEMOM KMU3HWU, KOTOPOE AAIOT eMY
YyTeHMe, My3blKa, UCKYCCTBO, TeaTp, TBOPUYECKOE CAMOBbIPaXKEHME;

8- cbopmupoBaTb OTHOLIEHME K 3[40POBbI0 KAk 3a/0ry AOATOA U aKTUBHOW KU3HMU
Yye/sloBEKaA, ero XOpoLlero HacTPoeHUa ONTUMUCTUYHOTO B3M1A4a Ha MUP;

9- cdopMMpPOBaATbL OTHOLLEHME K OKPYXKaloWMM N0AsM Kak 6e3ycsioBHOM 1 abcontoTHoM
LEHHOCTW, KaK pPaBHOMPaBHbIM COUMA/MbHbIM MNapTHEpPam, C KOTopbiIMM HeobxoaAnmo
BbICTPaMBaTb A06pOKeNnaTeibHble U B3aMMONOAAEPKMBAOLLME OTHOLLEHUSA, AatOLMe Ye0BEKY
pafocTb 0bweHna 1 no3sonatowme nsberaTb YyBCTBa OANHOYECTBA;

10- cdopmupoBaTb OTHOWEHME K camum cebe KaK xo3saeBam CBOeWl cyabbbl,
CaMoOoMNpesensaoWwmMMca U CaMOPEeaAIU3YIOWMMCA  JIMYHOCTAM, OTBEYaloWMM 33 CBOe
cobcTBeHHOe byayulee.

Pabouas nporpaMma OpUEHTHPOBAHA HA UCIIOJL30BAHUE CIEAYIONMX YUEOHUKOB U YUESOHBIX
IIOCOOUH:

10-11xmacc I'eometpus, JI.C.AranacsH, B.®.Byty3os, [Ipocsemennue, 2020

PabGouas mporpamMmma COOTBETCTBYET KajeHAapHOMYy ydueOHOMy rpaduky MBOY «COII
Nel3 umenu I'epost Coserckoro Coroza M.b. Karynuna» ropona bpsincka, paccuntana Ha 34
y4ueOHbIE HENENW M COOTBETCTBYET OCOOEHHOCTSIM ydeOHOro IiaHa oOpa3oBaTelIbHOMN
opraHuzaiu, riae Ha m3ydeHune [‘eomerpuu Ha 0a30BOM YPOBHE OTBEICHO CIEIYHOIIee
KOJINYECTBO YaCOB:

[Toka3aremns/Knaccel 10 xmace 11 xnace
KorgecTBo 9acoB 1o mporpamme 68 34
KonnyecTBo yacoB no yueOHOMY IJIaHy HIKOJIBI 68 34
KonnyecTBo KOHTPOJIBHBIX padoT 5 3
KomnmuaectBo nabopatopHbix paboT

TemaTnyeckue INIAHUPOBAHUS BKJIIOYAKOT 4Yackl Ha nposeneHue BIIP, mpomexyrouHoin
aTTECTAllUN yYalIuXCs.

[TpomexxyTouHasi aTTecTalMs y4amuxcs MpOBOAUTCS B cOoOoTBeTCTBUU ¢ [lomoxkeHueM o
dbopMax, mopsAaKe TEKYIIEr0 KOHTPOJISI U TPOMEXYTOUYHOM aTTecTalui 00y4yaronuxcs.

[Tpu ompeneneHNH KOJUYECTBA KOHTPOJBHBIX, MPOBEPOYHBIX, AUArHOCTHYECKHX padoT,
BBINOJIHAEMBIX BCEMH OOydYalOUIMMHUCSA B KJlacce, Y4YTeHbl PexkomMeHmanuu A CHUCTEMBbI



obmero o0Opa3oBaHUsS TIO OCHOBHBIM MOAXOJaM K (OpPMHPOBAHMUIO Tpaduka MpoBEACHUS
OLICHOYHBIX TMpoLEeaAyp B o0Opa3oBaTesibHBIX opraHuzammsx B 2021/2022 yuebHOM romy
(coBmectHOoe mucbMOo MunnpocBemenuss Poccunm Ne CK-228/03 ot 06.08.2021 1. u
Poco6puamzopa Ne 01-169/08-01 ot 06.08.2021 r.)

OcBoenne ydyeOHOro mpenmera «l'eomeTpusi» Ha YpOBHE CpeAHEro oOuiero oOpa3oBaHHs

(6a30BBIl  ypOBEHB) MOIDKHO OOECHEYHTh JOCTHIKCHHE CICAYIONIMX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHus OOYyCIIOBJIE€HA MPAKTUYECKOHM 3HAYUMOCTBIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTusa oOyvarommxcsa, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTU4YeCKOM
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U IPOUCXOKIEHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUH U ITPOLIECCOB PEATTBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIECIMPOBaHUS B HAYYHOM IIO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TAaK)K€ KA4eCTB MBIIUICHHUS, HEOOXOOUMBIX [UJIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TyMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NPU HU3YYEHHH OOy4YarOIMIMMUCS
MOHATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJ€ pELIECHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIABUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEHIIHOIO MO3HAHUS W AKTHBHOIO
npeoOpa3oBaHus  JEUCTBUTENbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBILUIEHUS]T — CYIIECTBEHHOIO KOMIIOHEHTAa B
HOJIFOTOBKE K MIPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.



[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyyaromuxcs yepe3 ooecredeHre BO3SMOXKHOCTH IPUOOPETEHUS U UCTIOIb30BAHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHW M  JIEHCTBUM, crneuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOINO  NPOAODKEHUS  00pa3oBaHUs 10
CHELUATBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpeAHA3HAYeHA JUIs
o0yJaroluxcs CPpeIHEN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha ypOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3zom, oOyuaromuecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHMSI, CBA3aHHbBIE CO
cnenupUKoil reoMeTpur U HeoOXOAUMBbIE JUIsl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 310ro0, 0H1 NMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHIO 00JIee NITyOOKO, €CIIN
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKHUX 3HAHUSIX B
npo(hecCUOHATBHOM JesATENbHOCTH.

JlocTH)keHHE LeIM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IlpuopuTeTHBIMM 3aJayaMu  OCBOEHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax ABisSIrOTCS:

e (opMHpOBaHHE NPEJICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJbTYPbI H OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalIeHUs KaKk
O BAXKHEWIIMX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATH U
U3y4aTh pPa3HbI€ SABJICHUS OKPYKAIOLIETO MUPa;

e (dopMHpoBaHME YMEHMsI pAaclo3HaBaThb Ha 4YepTeXax, MOJCNIIX M B
peaIbHOM MHPE MHOTOIPAHHMKH U TeJla BPALCHUS;

e OBJIAJICHUE METOJAMU PEIICHUS 3a/1a4 HA MTOCTPOCHMSI Ha M300paKEeHMSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMHupOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOIPaHHHUKAX M TeJaX BPAILEHUS U UX OCHOBHBIMHU CBONCTBAaMHU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajiay;
dbopMHpoBaHHE yMEHHUS MPOBOJIUTH  HECJOXKHBIE JIOKAa3aTeIbHbIC
pacCyKIAE€HHs B XOJAE PELICHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
IPaKTUYECKUM COAEPIKAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroImuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBILUIEHHUS],;

e (opmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHHUS] TEOMETPUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaJbHBbIX XU3HEHHBIX CUTyalUAX U NpPU U3YUYECHUU
IpyruX  y4eOHbIX  NPEIMETOB,  TMPOSBICHHUS  3aBUCUMOCTEH U



3aKOHOMEPHOCTEH, (POPMYyJIUPOBATh UX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
T€OMETPUUECKUE MOJENH, TNPUMEHSATh OCBOCHHBIM TI€OMETPUYECKHIA
anmapaT A8 pElIeHUS ~ TNPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYYCHHbBIE PE3YJIbTATHI.

OTIMYUTENTHEHONM OCOOCHHOCTHIO MPOTpaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEpEOMETPHUH B Hayalle €ro U3yueHHs 3a/1a4, peIIaeMbIX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHMs, U OMpPENeIEHHBIM 00pa3oM OpraHm3oBaHHas paboTa HAJ HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MTPOILIECCOB, MOTUBUPYET K JalIbHEUIIIEMY
U3YYEHHUIO NPEIMETA.

[Tpenmourenue OTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JNeATeabHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
y4dalmxcs B Kypce cTepeoMeTpUU IPOBOAUTCS 3a CUET peIICHHUs 3a1ad Ha CO3aHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha ONEPUPOBAHHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OTEpUPOBAHUE 00Pa30M — B YCIOBHSIX OTBICYCHUS OT HATJISIHOCTH, MBICICHHOTO
U3MEHEHUS €ro UCXOJIHOTO COJepKaHusl.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MuororpanHukn», «[IpsMbie U MIIOCKOCTH B IPOCTPaHCTBE», « Tena BpalieHus»,
«BexTopsl U KOOpAUWHATH B MpocTpaHCcTBe». DOpMUPOBAHHE JTIOTHUECKUX YMEHHM
pacnpezensercsi He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell MmporpaMMmbl, pacnpenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYpUPOBAaHO TaKUM o0Opa3oM, dYTOOBI OBJIAJEHUE TEOMETPUICCKUMU
MNOHSTHUSAMU U HAaBBIKAMHU OCYIIECTBISIIOCH MOCTEA0BATENbHO U MOCTYNATEIbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN OOYdYaIOUTUXCS, PACIINpss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHnue reomerpun oTBoaUTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydyenust - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpemuBarommecs npsMble. [lapannensHOCTh NPSMBIX H
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapaiuieTbHOCTB MIIOCKOCTEN: MapajulebHbIE TIIOCKOCTH; CBOMCTBA MapajlIeIbHbBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauvieNbHbIE W TEPNEHAUKYJSIPHBIE K IIIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepieHaAUKYJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cpoicra. llupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBWIbHAs MNHUpPAMKA; NpaBUJIbHAS TPEYroyibHas MNHUpaMuAa W TPaBUIbHbBIN
teTpadap; kyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUpAMUAaX, HapajlieNenurenax, NpaBuibHbIX
MHOTOIPaHHUKAX.



Brruucienre dJ1€MEHTOB MHOTOTPAHHUKOB: pEOpa, IUAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOii pu3MelL. [1nomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpaimenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCAaHHbBIN
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TI0Iaab Chephl.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. IIpsimoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexy NMPsSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUN T€OMETPUIECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUM B JIPYTMX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHIKEHUM HAYKU U JEATeIbHOCThIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, paCCyKICHUI1; BOCHPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCleKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MAaT€MaTHYeCKOMY OOpa3oBaHUIO W



caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JXU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHHE MPUPOJIHON M COIMATLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY KAIOMIEH CpeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH JUISI PA3BUTHS IIUBWIM3AIMH; OBJAJICHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBbI Y4EOHOTO TMpeamera
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W MPeOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e Jl€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENILHO (HOPMYTUPOBATH 0OOOIICHUS W BBIBOJBI MO pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AeUIUTHI HH(OPMAITUH, TaHHBIX, HEOOXOAMMBIX JJIT OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEJICTABIATh €€ B Pa3au4HbIX (HopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUWUXCSL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBUH C YCIOBUSIMH
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO0 CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI opme PopMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYaTbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMH MPOAYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJIAITh IJIaH, AJITOPUTM PEIIECHUS 33a]]a4uM, BHIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccudpuinmpoBaTe B3aUMHOE pACIOJNIOKEHHE NPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh NOHATUSAMU: MHOTOIDAHHMK, BBIIYKJIBIA M HEBBITYKJIBIA
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukaumy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIEHUE PACCTOSHHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAUTUYECKUE METOJAbl MPHU PELICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAOIIMMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMU/Ia) C IpUMEHEHUEM (POPMYIT; BEIUMCISATH COOTHOLICHUS MEXK Y TIOLIaAIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHWSA Ha MPAKTUKE: aHAIU3UPOBATh pPEaJIbHbBIE
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAHUEM TCOMETPUUCCKHUX TTOHATHI M TEOPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
ATUHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKAst TOBEPXHOCTH, 00pasyromme
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEpy M OMTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaemble (PUTYpbl OT PYKH M C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa30BbIBaTh HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTYpax, MPEACTaBICHHYIO HAa YepTekax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJIO0, OOBSICHITh, KAKUMU CBOMCTBAaMH OHH 00J1a/1aloT.

[IpuMeHTh MPaBUIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKTY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT.

[IpuMeHsTh reoMeTpruyeckue PakThl 17151 pEeLICHUs] CTEPEOMETPUIECKUX 3a/1ay,
MPEIOIAararoMX HECKOJIBKO [IArOB PEUICHUs, €CJIN YCIOBUS TPUMEHEHHUS 33/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpUdecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIIMYUH 10 00pasiiam Wi aJropuTMam, MpUMeEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJE H
JKA3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpruMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHATh HW3YUYCHHBIE TOHATUS B MPOILIECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAHHON TPOOJeMbl, MOJEIUPOBATH peabHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh

IMPAKTUYCCKUC 3a1a4, CBA3aHHBIC C HAXOXKIACHHUCM I'COMCTPHUYCCKUX BCIINYHH.

Ne | MpumepHaa TemaTUKa NPOEKTHO-UCCIeA0BaTeNbCKUX paboT
n/n

..l | A B OKpPYKHOCTb A BNHOOUICA M HA HEl OCTaHOBUACA.

2 A nnouwaab y Bac Kakaa?

3 AKCMOMATUYECKUA METOZ,




AKCUMOMBI NNAHUMETPUN.

5 Anropuntm EBrkanga
6 ApndmeTtnka puryp
7 bumegmaHbl YeTbipexyroabHMKa
8 BuccekTpnca — 3HaKOMasA 1 He O4YeHb
9 B mupe TpeyronbHUKOB.
10 | B mupe duryp
11 | B mupe YeTbIpexyronbHMUKOB
12 | B moge — reometpusl
13 | BaxkHeilwas Teopema reomeTpum
14 | Benukada u mory4das teopema Mudaropa
15 | Benaukue 3agaum matematuku. KBagpartypa Kpyra.
16 | Benukue TaiHbl Teopembl Mudaropa
17 | Becb Mup KaK HarnagHaa reomeTpus
18 | B3rnag Ha anemeHTapHYIO reomeTpuio.
19 | BHeBnMcaHHaA OKPYXKHOCTb
21 | BnucaHHbIe N ONUCAHHbIE MHOTOYTO/IbHUKMN.
21 | Bce 0 npAMOYrosibHOM TpeyrosibHuKe
22 | Bce 0 TpeyroabHUKe.
23 | Bcé o unpkyne
BTopas cpenHaa AMHUA Tpaneuun
Ne KoHTponbHOe meponpuaTtue Jata nposegeHus dopma
n/n
1 Kontponbnast  pabora 1o  Teme KoHTponbHas paboTa
"IIpsiMbl€ 1 IJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTH IPSIMBIX u
TJI0OCKOCTEH"
2 KoHTponbHast pabora 1mo Temam KoHTponbHas paboTa

"IlepneHIUKYISIPHOCTh  HPSMBIX U
IIockocten" U "Vrael  mMexny
IPSIMBIMU U TUIOCKOCTSIMH"




KonrponpHas  pabora 1o  Teme
"MHuororpaHHuku"

KoHTponbHan paboTa

KonrponpHas  pabora 1mo  Teme
"OO0BEMBI MHOTOTPAHHUKOB"

KoHTponbHana paboTa

HtoroBast koHTpoJIbHAs paboTa

KoHTponbHas paboTa

KoHntponbnas pabora mo temam "Tena
BpaieHus" u "O0beMbl Ten"

KoHTponbHas paboTa

KonrponpHas  pabora 1mo  Teme
"BekTopbl u KOOPAMHATHI B
npocTtpaHcTae”

KoHTponbHana paboTa

Htorosast KOHTpoJIbHAs paboTa

KoHTponbHana paboTa




TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIOCKOCTEN
3 HepHeHHI/IIiyJIﬂpHOCTL TPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUSA U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Tena Bpamenus 12
OOBEMEBI TEN 5
BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TOHATUS CTEPEOMETPHUU:
TOYKA, MpsIMasi, INIOCKOCTb,

npoctpancTBo. [IpaBuia n3obpakeHus Ha

PHUCYHKaX: U300paXCHHUS IIOCKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

IlonsTus: NepeceKarommecs 1mI10CKOCTH,
NnepeceKkarommecsa npsamasa 1 rmiIoCKOCTb

[TonsTus: MepeceKaromumecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTEeKax

Hauanpubie cBeienus o kyoe u
MAPAMUIE, UX Pa3BEPTKU U MOJECIIHN.
CeudeHnst MHOTOTPAaHHUKOB

HauanbHble cBefieHus: 0 Kyoe u
MMAPAMUIE, UX PA3BEPTKU U MOJECIIH.
CeudeHnst MHOTOTPAaHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHSI U3 HIX

10

11

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUN: aKCHOMBbI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Bzaumuoe PAacCIIOJIOKCHUEC IIPAMBIX B
IMPOCTPAHCTBE: MICPECCCKAOIIHUECCA,
MmapaJuiCJIbHbIC U CKPCIINBAIOIIUCCS
MIpsSAMBbIC

12

[TapaniaenbHOCTb NPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBbIE
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEMN
B IIpocTpaHcTse: [lapamnensHocTh
IPSIMOM U TNIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

16

17

VYrois Mexay NpsIMBIMU B ITPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napauleIbHbIE III0OCKOCTH




18

CBolicTBa napauieabHbIX MIOCKOCTEN

[IpocTefinive mpocTpaHCTBEHHbBIE

19 (GuUrypsl Ha MWIOCKOCTH: TETPAIP, KyO,
napajuieenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KoHntpoinbnas padota mo teme "lIpsmbie

22 Y TJIOCKOCTH B IIPOCTPAHCTRE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHIUKYISIPHOCTD NIPSIMON U

23 IUIOCKOCTH: MEPIEHANKYJIIPHBIE IIPSAMbIE
B IIPOCTPAHCTBE

24 [Ipsimble napaienbHble U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

o5 [Ipsimble napaienbHble U
NEePIEeHIUKYISIPHBIE K MJIOCKOCTH

26 [Tpu3Hak neprneHuKyJISpHOCTH IPSIMON
1 TUIOCKOCTH

27 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOM
U TUIOCKOCTH

28 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIAPHOU
IIJIOCKOCTH

29 TeopeMa 0 IpsIMOM NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM MEPIIEHANKYIISIPHOU

IIJIOCKOCTH




31

[IepnieHauKyIsIp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSMOM 10 TNIOCKOCTH

32

[lepnenuKyIsip U HAKJIOHHBIE:
paccTosiHue OT TOYKHU 110 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

33

34

35

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 TNIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

HepneHz[HKynﬂp M HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MCKAY
HpHMOﬁ H IIITOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJ1, JUHEHHBIN yIoJl
JIBYT'PaHHOI'O yTJIa

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOTO yTia
[IeprieHAMKYIAPHOCTH INIOCKOCTEN:
MIPU3HAK IEPIIEHIUKYIIIPHOCTH IBYX
IJIOCKOCTER

39

[IeprieHAMKYIAPHOCTH INIOCKOCTEN:
NPU3HAK [EPIEHIUKYIIAPHOCTH IBYX
IIJIOCKOCTEMN

40

41

IlepneHAMKyISIPHOCTD MIJIOCKOCTEM:
MPHU3HAK HEPIEHIANKYIISIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx NepneHANKyYIIpax




42

TeopeMa 0 TpEX NEPHEHAUKYIIIPAX

43

44

Teopema o Tpéx nepneHAUKyYIIpax

KonTtponbHas pabora mo Temam
"IlepnieHAUKYJIAPHOCTD MPSIMBIX U
mrockocTe" u "Yiibl MEXy NPSIMbIMHU
U 1iockocTsmu"”

45

Ilonsatue MHOI'OrpaHHHUKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH paSBépTKa
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MIOBEPXHOCTb MIPU3MBbI

47

48

49

50

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napaiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yrosbHas Nupamuia, rpaHu
U OCHOBaHUE NMUPaMUJbl; OOKOBast U
MMOJIHAA MOBEPXHOCTh IMUPAMUBI;
[IpaBWIbHAsA U YCEUEHHAS TUpaMU1a

[TpaBuIIbHBIC MHOTOTPAHHUKU: TIOHSITHE
NPaBUIBHOTO MHOTOTPaHHUKA,;
NpaBUJIbHAS IPU3MA U MIPABHIIbHAS
nupamMujia; npaBujibHasg TPECyrojibHasa
nupamMujaa u HpaBHJ’IBHBIﬁ TETpAdp, KY6
[IpencraBneHue o MPaBUIbHBIX
MHOTOTpaHHHUKAX: OKTadIp, TOJACKAIP U
UKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPHH B 1
nMpaMuIax, napauieienunesaax,
NPaBIIBHBIX MHOTOTPAaHHHUKAX
Brruucnenue 351eMeHTOB
52 MHOTOI'PAaHHHUKOB: pEOpa, JuaroHau, 1
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM NPU3MBI, 1
IUI01Ia/lb OCHOBAaHUM, TeopeMa 0 OOKOBOM
HOBEPXHOCTH TPSIMOM IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABMIILHONW MTUPAMUJIBI, 1
Teopema O IUIoIaau OOKOBOM
MIOBEPXHOCTH YCEUEHHON TTHPAMHUIBI
55 KonrtponbHas pabora no reme 1
"MHororpaHHuku"
56 [TonsTue 06 00BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM UpaMuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHUTBI 1
61 O0BEM pU3MBI 1
62 O0BEM npU3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTtponbhas padora no teme "O0bEMBI 1

MHOTOTPaHHHUKOB"




[ToBTopenue, 06001IEeHNE
65 cucreMaruzanus 3Hanui. [loctpoenue
CCYCHHUI B MHOTOTPaHHHKE

[ToBTopenue, 06001IEHNE
cucTeMaru3anys 3HaHui. Beraucnenme
66 pacCTOSTHUM: MEXK/Ty IByMsI TOUKaMHU, OT
TOYKH JI0 IPSAMOM, OT TOUKHU JI0
IJIOCKOCTH, MEXAY CKPEIIMBAIOIUMHUCS

MMpsAMBbIMHA

67 Hroroas xouTpoapHas padbora

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTh3allvs 3HaHuil. Berauciaenue
68 YTJIOB: MKy CKPEIIMBAIOIIHMHUCS
MPSIMBIMHU, MEXKTY MPSMOU U
IUIOCKOCTBIO, JIBYTPAaHHBIX YTJIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68




11 KJIACC

Ne i/t

Tema ypoka

Cdepa u map: ueHTp, paauyc, iaamerp;
TUTOIIA b IOBEPXHOCTH CHEPHI
B3aumnoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas moOBEepXHOCTb,
00pa3yroIIue MUIHHIPHISCKON
IMOBEPXHOCTHU, OCb HHHI/IHI{pH‘ICCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAab OOKOBOM M MOJHON
IMOBEPXHOCTH

N300pakeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
UIMHApPA (TUIOCKOCTHIO, MapayuieIbHON
WM NEPIEeHAUKYIISIPHON OcU
UATTUHIPA)

KoHnueckas noBepxXHOCTB,
o0pa3yrolire KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IIOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIMHA,
o0pa3yroIias ¥ 0Ch; IIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOALIEeH yepe3 BEpUINHY)
KomOuHanus ten BpameHus u
MHOTOT'PaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; cepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00béMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TEN

O0BEM nMAMHIpPA, KOHYCA

15

16

17

O6béM 1mapa ¥ miomaab chepol

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX
Ten

KontponsHas padora no temam "Tena
BpameHus" u "O0beMbl Ten"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio
napajuiesienuneaa
Pemienue 3aa4, CBI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJUHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHOe
IIPOU3BECHUE BEKTOPOB

o5 Brranciienue yrioB MeXy MpsIMBIME U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO/] TpH
pelIeHNH FeOMETPUUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTophl 1 KOOpAMHATHI B
npocrpaHcTae”
[ToBTOpeHmE, 0600IIEHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpenue, 0600mEeHNE U

cucreMmaru3anus 3HaHui. OCHOBHEIE




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 CUCTEMaTHU3aIlUsl 3HaHHUH. 3a1aun 1
TUTAHUMETPUU M METOJIBI MX PEIICHUS
[ToBTOpeHuEe, 0600IIEHNE U

31 cUcTEMAaTH3anys 3HAaHUN. 3a1ayun 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucTeMaTtu3aius 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hroroas koHTposbHAs paboTa 1

34 [ToBTOpeHwue, 0606III€HI:IG " 1
CUCTEMaTHU3aIlUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






