YacrHoe o0meobpasoBaTenbHoe yupexienme
«IlpaBocaaBnas rumuaius Bo ums [penogo6noro Ceprus Pajonexckoro»

VTBEPJKJIEHA YTBEPXK/JIEHA

dIrOrH4€CKoro cospera Ha 3aCeJaHHH MeT0A00beIHHEeHHH

(mpor. Ne 1 ot 31.08.2021r.)

Pykosoautenns MO Mukenuna O.A.

PABOYASA ITPOI'PAMMA

no reomerpuu, 10 xnacc, 2021-2022 yueonsiii 200
Cocmaenena yuumenem mamemamuxu baxcenosvim H.A.

IMosicHuTeILHAA 3aNIHCKA
PaGouasi nporpamma cocTraBiieHa Ha OCHOBE:

1.®enepanbHbII TOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CPEeIHEro0 00IIero o0pa3oBaHus
(yTB. mpukazoM MuHucTepcTBa OoOpa3zoBanus W Hayku PD ot 17 mas 2012r. N413) c
u3MmeHnenusimu 29 nexabpsa 2014 r., 31 nexabps 2015 r., 29 urons 2017 r., 24 cenrsops, 11
nexabps 2020 r.

2. OOII COO YOV «IIpaBocnaBHas rumHasust Bo ums [Ipenomoonoro Ceprust PagoHexxckoroy
(orthgymn(@gmail.com).

3. PaGouas mporpaMma 1o BOCIUTAHUIO TUMHa3uM» // orthgymn@gmail.com).

[Iporpamma peanusyercs Ha 0azoBoM ypoBHe. [IporpamMma cocTaBieHa Ha OCHOBE
CIIETYFOIIMX MaTepPHAaJIOB:

COopHUK HOPMATHUBHBIX JOKyMEHTOB. Matemaruka. denepanbHblii KOMIOHEHT
rocyJapcTBeHHOro cranaapra. ®denepanbHblii 0a3uCHBIM yueOHBIM IUTaH U
npuMepHble ydeOHble mmaHbl. [IpumepHble mporpammsl 1Mo MaTemaTuke. M.
«dpodar, 2013 r.

I'eomerpusa. 10-11 xnaccel. COopHMK pabOouux mnporpamm. ba3oBeiii u
yrayonennsiii  ypoBHu.  CocraButens:  T.A.  BypmmucrpoBa.  Mocksa
«IIpocsemenuey, 2020 rox;

[IpencraBnenHas mporpaMMa BBITIOJHSET JIBE€ OCHOBHBIE (DYHKIINH.

HudopManronHo-MeTo1nIecKast byHKIMS HO3BOJISIET BCEM y4acTHUKaM
00pa3oBaTeNbHOrO Ipolecca IONYYHTh MPEACTaBICHUE O MLeNsAX, COAEpKaHWHM, OoOmei
cTpaTterud OOydYeHHs, BOCIUTAHUS M pa3BUThs ywammxcs 10 kiacca cpeicTBaMH JTaHHOTO
y4eOHOTO MpeMeTa.

OpraHy3alMoHHO-IUIAHUPYIOMas (YHKIMS TOpeaycMaTpuBaeT BBIJCICHHE ATaIloB
o0y4YeHHs1, CTPYKTypHpOBaHHE YYEOHOTO MaTepuana, ONpeeNieHHe ero KOJNYECTBEHHBIX M



KaUCCTBCHHBIX XapPAaKTCPUCTHUK Ha KaXXKAOM H3 I3TAllOB, B TOM YHCIIC IJId COACPIKATCIILHOTO
HaIlOJIHCHUA HpOMe)KYTOqHOﬁ aTTCCTAllUN YHAIlIUXCA.

OO0mas xapakrepucTuKa yue0HOro npeamera
['eomeTpuss — OMH M3 BKHEHIIMX KOMIIOHEHTOB MaTEMaTHYECKOro OOpa3oBaHHs, OHA
HeoOxoauma Uil NMpUOOPETeHHs KOHKPETHBIX 3HAHUM O MpPOCTPAHCTBE M IMPAKTUYECKU
3HaYUMBIX YMEHUH, (popMHpOBaHUs A3bIKA OMHCAHNSA OOBEKTOB OKPY’KAIOIIEro MUpA, pa3BUTHS
IMPOCTPAHCTBECHHOT'O B006pa)I(eHI/I${ U MHTYHWILIUH, MaTeMaTHIeCKOHN KYJIBTYPBI U 3CTCTHYECCKOTO
BOCIIMTAaHUA YYalllHUXCA. H?;y‘-ICHI/Ie TCOMETpHUHU BHOCUT BKJIaaA B PAa3BUTHUC JIOTHYCCKOT'O
MBIIIICHUS 1 (OPMUPOBAHUE MTOHATHS JOKA3aTEIbCTBA.

N3yyenne npeamera B cTapiieit mkoiie Ha 0a30BOM ypOBHE HANPABIEHO HA JOCTH)KCHUE
cnedyruux yenei:

*  (opmupoBaHue mpencTaBiIcHHU 00 UAEIX U METOJaX TE€OMETPUH; O TEOMETPUU KaK
YHUBEPCAIBHOM SI3bIKE HaYKH, CPEACTBE MOJIEIMPOBAHUS SBJIICHUHN U IIPOLIECCOB;

®  pa3BUTHE JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaKEHHsI, MaTeMaTH-

YECKOTO MBINUICHUS ¥ WHTYUIIUU, TBOPUYECKUX CIIOCOOHOCTEH, HEOOXOMUMBIX IS

NPOAODKEHUs O0pa3oBaHUs M ISl CAMOCTOSITENIHOM NeATEeNbHOCTH B 00JIaCTH
MaTEeMaTUKH U €€ MPUJIOKEeHUI B Oyayiel mpodecCHoHanbHON AesTeIbHOCTH;

® BocnuTaHue KyJbTypbl JMYHOCTH, OTHOLIEHHWE K TE€OMETPUM KAaK K YacTu
00111e9eI0BeUeCKON KYIbTYpPhl, IOHUMAaHUE 3HAYUMOCTH T€OMETPHUU JJIsi HAyYHO-
TEXHUYECKOTI0 IIporpecca.

Ocobennocmu uzyuyeHus ceomempuu 6 CMapuiux Kiaccax

Lenp u3yuenuss kypca reomerpuu B 10-11 kmaccax - cHcTEMaTH4ecKOe H3y4YEHUE
CBOMCTB I'€OMETPUYECKHX TE€JI B MPOCTPAHCTBE, Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTABICHUI
y4aImxcsi, OCBOEHUE CITIOCOO0OB BHIYUCIICHHS MTPAKTUYECKHA BAXKHBIX TEOMETPUUYECKUX BEJIUYUH U
JanbHeilIee pa3BUTHE JIOTHYECKOTO MBIIIJICHUS YYAIIUXCS.

Kypcy mnpucymm cucreMaTu3upyomuid #u 0000IIaronuil  XapakTep HU3JI0XKCHHM,
HaIpaBJIEHHOCTh Ha 3aKPEIJICHWE W Pa3BUTHE YMEHHMU M HABBIKOB, MOJYYEHHBIX B HEIOJHOU
cpenHer mkone. IIpu mokasaTenbCcTBE TEOpEM M pEUIEHUMM 3a1a4 aKTUBHO HCIIOJIb3YIOTCS
M3YYEHHbIE B Kypce IUIAHUMETPUU CBOMCTBA T'E€OMETPUUYECKUX (UTYp, MPUMEHSIOTCS
T€OMETPUYECKHUE MPeoOpa3oBaHusi, BEKTOPHI U KOOPAUHATHI. BBICOKHI ypOBEHb aOCTPaKTHOCTH
M3y4aeMOro Marepuaia, JOTMYECKasi CTPOrOCTh CUCTEMATHUYECKOTO M3JI0KEHUS COECTUHSIOTCS C
MIPUBJICYCHUEM HATJIATHOCTH Ha BCEX ATamax y4eOHOro mporecca U MOCTOSHHBIM 00pallieHueM K
OTBITY y4YaluXcA. YMEHHUs H300pakaTh Ba)KHEHIINE T€OMETPUYECKHE Tela, BBIUUCIATh HX
00BEMBI U TUIOMIAIN TIOBEPXHOCTH UMEIOT OOJIBIIYI0 MPAKTHIECKYIO 3HAUUMOCTb.

YMK BKkII04aeT B ceos:

OCHOBHOM YYCOHUK:
I'eomerpus. Yueonuk ais 10-11 kmaccos obmieoOpa3zoBarenbHbix opranuzanuii. /JI.C.

AranacsiH, B. @. Byry3os, C.b. Kagomues u ap. / «IIpocsemenue». Mocksa. 2018 r.

Memoouyeckue nocodous 01 yuumens.:

1. COOpHHMK HOPMATHBHBIX JOKYMEHTOB. Maremarnka. denepaabHblil KOMIIOHEHT
rOCyIapCTBEHHOTO cTaHaapTa. OenepanbHbIil 0a3UCHBIN YUEOHBIH IUIaH ¥ IPUMEPHBIC
y4eOHnble Tianbl. [IpumepHbie mporpammel o MareMatuke. M. «Jlpoday, 2013r.

2. Teomerpus. 10-11 kmaccel. COopHuK paboumx mporpamMM. ba3oBblil M yriryOIeHHBIH
ypoBHuU. CoctaBurenb: T.A. bypmuctpoBa. Mocksa «IIpocsemenue», 2020 rox;



TpeﬁoBaHnﬂ K YPOBHIO MOATOTOBKH YYalIuxcCst

B pezynvmame usyuenus mamemamuku 6 cmapuieil WKojie y4eHUK 001)4CceH
3Hamv/noHUMamy:
3HAYEHHWE MATEeMaTHYECKOM HAyKW Ui peIleHHs 3a7ad, BO3ZHUKAIOMIUX B TEOPHH H
MPAaKTUKE; IIUPOTY M OrPAHUYEHHOCTh TMPUMEHEHHs MaTeMaTHUYECKUX METOJIOB K
aHaJIM3Y U MCCIIE0BAHUIO IIPOLIECCOB U ABJIEHUI B IPUPOJE U OOIIECTBE;
3HaYeHHe TMPAKTUKH M BOIPOCOB, BO3HHUKAIOUIMX B CaMOil MaTreMaruke, JUis
(hOopMUPOBAHUS U PA3BUTHUS MATEMAaTUICCKON HAYKU;
BO3MOXXHOCTH T€OMETPHYECKOI0 $3bIKa KaK CpEACTBAa OMMCAHHS CBOWCTB pEajbHBIX
MPEMETOB M UX B3aUMHOTO PACIIONIOKEHHUS,
YHUBEPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MAaTeMaTUYECKHX pACCYXACHUU, HUX
MPUMEHUMOCTb B PA3JIMYHBIX O0JIACTSIX YETIOBEYECKOM EATEIIbHOCTH;
pazinuuue TpeOOBaHUIl, NPEObSIBISIEMbIX K  JIOKa3aTelbCcTBAM B  MaTEeMaTHKE,
€CTECTBEHHBIX, COIIMATLHO-I)KOHOMUYECKUX M TYMaHUTAPHBIX HAayKaX, HA TPAKTUKE,
POJIb AKCHOMATHKU B MaTEMaTHKE; BO3MOXKHOCTh MOCTPOEHHUSI MaTeMaTHUYECKUX TEOPUil
Ha aKCMOMAaTHYECKOW OCHOBE; 3HAUCHHWE aKCMOMATHKH IS JPYTUX 00JacTed 3HaHUS U
JUTS IPaKTUKU;
B pezynomame usyuenusa Kypca ceomempuu yuawueca 10 knacca 00sxucrot
ymemp:
MOHUMAaTh, YTO TEOMETpUYecKHe (POPMBI SBISIOTCS HICAIM3UPOBAHHBIMU 00pazaMu
peaIbHBIX OOBEKTOB; HAYUUTHCS HCIOIb30BAaTh €OMETPUUECKUN S3bIK JJISI OMUCAHMS
MPEMETOB OKPY’)KAIOLIET0 MHpA; MOJYYUTh TNPEACTaBICHUE O HEKOTOPBIX 001acTsIX
MIPUMEHEHHUS TEOMETPUHU B OBITY, HayKe, TEXHUKE, HCKYCCTBE;
COOTHOCHUTH TIUIOCKHE TeOMETpUYecKHe (UIypbl U TpexMepHble OOBEKTHI C UX
ONUCAHUSIMU, YEPTEKAMU, H300paXKEHHUSIMHU; DPa3IMyaTh M AaHAIU3UPOBATH B3aUMHOE
pacnosoxeHue Quryp;
n300paxaTh reoMeTpruueckue (GUrypsl U Tela, BBIMOIHITD YePTEX 10 YCIOBHIO 33/1a4U;
MIOHUMATh CTEPEOMETPUUYECKHIE YEPTEIKH;
peliaTh reoOMeTpUYecKre 3a/1auu, OMUPasCh Ha U3YYCHHbIE CBOMCTBA MIIAHUMETPUUECKUX
U CTEPEOMETPUUYECKUX (QUTYP U OTHOIICHHA MEXy HUMH, IPUMEHsIS anreOpandecKuii 1
TPUTOHOMETPUUECKUI arnmnapar;
MIPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKACHUS MPH PEIICHUM 3aJ]1a4, JOKa3blBaTh OCHOBHBIC
TEOpEMBbI Kypca;
BBIYHCIIATH JIMHEHHBIC AJIEMEHTHI M YTIIbI B IPOCTPAHCTBEHHBIX KOHPUTYPALIUIX, 00HEMBI
Y TUIOIIA U TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHIINX KOMOMHALINI;
MPUMEHSTHh KOOPJIUHATHO-BEKTOPHBIN METOH ISl BBIYUCIICHHUS OTHOIICHHA, PACCTOSHUI
U YIJIOB;
aHAJTM3UPOBATh B MPOCTEHIIMX CIIydasX B3aMMHOE paCIONIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;
CTPOUTH CEYCHHSI MHOTOT'PAHHUKOB U M300pa)kaTh CEUCHHSI TEJ BPALLICHHS.
Hcnonvzoeams npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAMeTbHOCHU U
NOBCEOHEBHOIL HCUSHU O1A:
uccienoBaHusl (MOJEIMPOBAHUSA) HECIOXKHBIX MPAKTHUECKUX CHUTyallMii Ha OCHOBE
U3yYeHHBIX (HOPMYIT B CBOMCTB QUTYD;
BBIUMCIICHUS JUIMH, IUIOIIaAeii U O0OBEeMOB pealbHbIX OOBEKTOB MPU PELICHUH
MPAKTUYECKUX 33]1a4, UCIIOJIb3YS MPU HEOOXOIMMOCTH CIIPABOYHHUKHU U BBIUHUCIUTEIHHBIC
YCTpOICTBA.



Conep:xanue yueOHOro MaTepuasa

1. Beeoenue (5u)
OcHOBHbIE TIOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUM M UX CBSI3b C aKCMOMaMu
HJ'IaHI/IMeTpI/II/I.
OcHoBHas 1enb — cHOPMUPOBATH MPEICTABICHUS YYalIUXCS 00 OCHOBHBIX TMOHSTHSAX WU
aKCHOMAaX CTEPEOMETPHH.

2. Ilapannenvnocms npamwix u naockocmei (20u)

[TapannensHble npsiMble B mpocTpaHcTBe. [Ipu3Hak mapamnenbHOCTH TpsiMbix. [Ipu3Hak
napajuleIbHOCTU MpsiMOM U 1iockocTu. IlpusHak mnapamiensHOocTH MiockocTeil. CBoiicTBa
napajulebHOCTU IJI0CKOCcTel. M300pakeHrne MpOCTPaHCTBEHHBIX (PUTYyp HAa TUIOCKOCTH M €ro
CBOMCTBA.

OcHoBHas 11e]1b — JIaTh yYalIUMCsl CUCTEMAaTUYeCKUe 3HAHUSI O apaJuIeIbHOCTH MPSMBIX U
IJIOCKOCTEW B TPOCTPAHCTBE.

3. Ilepnenouxynapruocmo npamslx u niaockocmeit (20u)

[lepnienqukynsipHble MpsMble B OpocTpaHcTBe. [Ipu3HaKk nmepneHANKYJISIPHOCTH MPSMON U
wiockocTd. CBOWCTBA MEPHEHIUKYISIPHOCTH TNpAMON U miockoctu. [lepneHaukymsp
HaKJIOHHasl K TuiockocTu. TeopeMa o Tpex nepneHaukyispax. [IpusHak neprneHANKYJISpPHOCTH
IUIOCKOCTeH. PaccTosiHne MeXIy CKpeUMBAIOIIMMUCS MPSAMbIMU. [I[puMeHeHre OpTOrOHaIBLHOTO
MIPOEKTUPOBAHUS B TEXHUYECKOM YEPUCHUHU.

OcHoOBHas 1eN1b — JaTh yYalllUMCSl CUCTEMATUYECKHE CBEICHUS O MEPHEHAUKYISIPHOCTH
MPSAMBIX U IJIOCKOCTEW B MTPOCTPAHCTBE.

4. Mnozozpannuxu (13u)

IIpusma u ee d1aeMeHThI, IIpsiMasi U HAKJIOHHAs IIPU3Ma, IpaBWiIbHas npusma. PopMyiisl
IJIOIIAM MTOBEPXHOCTU MPSAMOM M HAKJIOHHOW mpu3Mbl. Ilupamuaa m ee anemeHTsl, momanu
OOKOBOW TMOBEPXHOCTH M TIOJHOM NOBEPXHOCTH mNupamunabl. IIpaBunbHas mupamuga u ee
aneMeHThl. Teopema o rouiaau OOKOBOI MOBEPXHOCTH IPABWIBHOM MUPAMU[BL. Y CEUeHHAs
MUpaMy/Ia v ee SJIEMEHTHI, IIPaBWIIbHAS yCeueHHas upamusa 1 ee anodemsl. Teopema o rpaHsx
yCeYeHHOW mupaMuibl; hopMyJa TuIomaan O0KOBOK MOBEPXHOCTH YCEUCHHON MTUPAMUJIBI.

5. Bexmopul ¢ npocmpancmee (74)

Bexkrops! B mpocTpaHcTBe. [lelicTBHs Hax BEKTOPAMH B IPOCTpaHCTBE. Pasnoxkenne BekTopa
10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM. Y paBHEHHE INIOCKOCTH.

OcHoBHas 11e7b — 0000IIUTh M CUCTEMAaTHU3UPOBATh MPEICTABICHUS YUaIllUXCsl O BEKTOpax 1
JEKapTOBbIX KOOpJAMHATAaX; BBECTH IIOHATHE YIJOB MEXKIY CKPEIIUBAIOIIUMUCS MPSIMBIMHU,
IIPSIMOM U TUIOCKOCTBIO, IBYMSI INTIOCKOCTSIMH.

6. Iloemopenue Kypca ceomempuu 3a 10 knacc (34)

7. Pe3zepe (2u)



KaJ’IeH}IaPHO-TeMaTI/IquKOC IJIAHUPOBAHHUEC 110 T€COMETPUU B 10 kaacce

24 B HefeNto, Bcero 72 4., k yuebuuky JI. C. ATaHacsH u Jp.

No | lata Tema ypoka KinroueBbie KOMIIETEHIINU [Tpumeua
ypo HUS
Ka
1. Beeoenue (5 uacoes)
1 1 monyr. | [Ipenmer crepeomeTpun. AKCHOMBI 3HaTh: AKCHOMBI O B3aMMHOM PACMOJIOAKEHUH TOUYEK, MPSIMBIX U TNIOCKOCTEN B
CTEpEOMETPUU IIPOCTPAHCTBE; ONPEIEIICHUE TIPEIMETA CTEPEOMETPUN; OCHOBHBIE
MIPOCTPAHCTBEHHBIE (PUTYPHI.
2 HekoTopsle ciencTBust U3 akcuom 3HaTh: TEOPEMY O CYLIECTBOBAHUH IIJIOCKOCTH, MPOXOIALIEH Uepe3 JaHHYI0 IPAMYIO
U IaHHYIO TOYKY, C 0Ka3aTeIbCTBOM, TEOPEMY O TUIOCKOCTH, IPOXOSAIIEH depes
JIBE TIEPECEKAIOIINECS IPSIMBIE C JIOKA3aTEIbCTBOM.
YMeTh: pelarh 3a/1a4u 1Mo TeMe
3 Pemenuie 3a1a4 Ha MPUMEHEHNE aKCHOM 3HaTh: aKCUOMBI O B3aHMHOM PaCIOJI0KEHUH TOYEK, MPSAMBIX U IJIOCKOCTEN B
CTepeOMETPUU MIPOCTPAHCTBE.
YMeTh: pemaTh 3a1a4u 10 TEMe
4 Pemienue 3a1au Ha MpUMEHEHUE AKCHOM 3HaTh: aKCHOMBI O B3aMMHOM PACHOJI0KEHUH TOYEK, MIPSIMBIX U IJIOCKOCTEH B
CTEpPEOMETPHUH U UX CIICACTBUM IIPOCTPAHCTBE U UX CJIEJICTBUS.
YMeTh: pemath 3aJja4M 0 TeEME
5 O60061maromuil ypok o temMe «AKCHOMBI 3HaTh: aKCHOMBI CTEPEOMETPUH U TEOPEMBI, SIBIISIFOLIUXCS CIIEICTBUSIMU aKCHOM.
CTEpPEOMETPUU U UX IPOCTEUIINE YMeTh: pemars 3aJja4u 0 TeEMe
CJIEJICTBUS
2. Ilapannenvnocms npamvix u naiockocmeii (20 uacos)
6 [TapannenbHble npsiMble B TPOCTPAHCTBE 3HAaTh: MOHATHS MAPAIJIEIBbHBIX MPSIMBIX, OTPE3KOB, JTyueil B IPOCTPAHCTBE; TEOPEMY
0 MapaJUIENbHBIX MPSMBIX C JOKA3aTEIbCTBOM.
YMeTh: pemaTh 3aa4u M0 TEME
7 [TapannenbHble NpsiMble B IPOCTPAHCTBE. 3HaTh: JIEMMY O IEPECEUECHUHU INIOCKOCTH NapaJlIeIbHbIMU MPSIMBIMU, TEOPEMY O
[TapannenbHOCTb TpeX MPSIMBIX TpEX MapauIebHbIX MPSIMBIX.
YMeTh: pemath 3aJja4M 0 TeEME
8 [TapannenbHble NpsiMbIe B TPOCTPAHCTBE. 3HaTh: NOHATHE NapaJUIeIbHBIX MPSMBIX, OTPE3KOB, JIy4eil B IPOCTPAHCTBE; TEOPEMY

[TapannenbHOCTH TpeX NpsiMbIX. Pemenue
3ajgad

0 MapaJUICIBbHBIX MPAMBIX C DOKA3ATCIBCTBOM, JICMMY O IICPCCCUCHUU IIJIOCKOCTHU
napajijiCJIbHBIMU MPSAMBIMHA, TCOPEMY O TPEX MAPATIJICIIBHBIX IIPAMBIX.




YMeTh: pemarh 3a1a4u Mo TEMe

crepeomerpuu. [lapannenpbHOCTh NPAMON U

9 [TapanenbHOCTb NPSAMON U INIOCKOCTH 3HaTh: BO3MOXHBIE CIIy4ald B3aMMHOI'O PACIIOJIOKEHUS NIPSIMON U IUIOCKOCTH B
IIPOCTPAHCTBE, NOHATHE NapalIeIbHOCTH IPSIMOH U IJIOCKOCTH, IPU3HAK
[IapaJUIEIbHOCTU IPSIMOM U INIOCKOCTH C 10Ka3aTEIbCTBOM
YMeTh: pemaTh 3aa4M 0 TEME
10 [TapannenbHOCTb NPSAMON U TNIOCKOCTH. 3HaTh: BO3MOXHBIE CIIy4ald B3aMMHOI'O PACIIOIOKEHUS NIPSIMON 1 IUIOCKOCTH B
Pemenue 3amau IIPOCTPAHCTBE, OHATHE NapaIeIbHOCTH IPSIMOM U IIIOCKOCTH, PU3HAK
NapaJUIEIbHOCTH MPSIMOM U TNIOCKOCTH C 10Ka3aTEIbCTBOM.
VYwMmeth: Pemrath 3aga4u 1o teMe
11 Ob6o06maromuii ypok o Teme Pemenue: nonsaTHe napajielbHbIX IPSIMBIX, OTPE3KOB, JTyYell B IPOCTPAHCTBE;
«[TapamienbHOCTb IPSAMOM U TNTOCKOCTH» TEOpeMy O MapaJlIeNIbHBIX MPSIMBIX C JJOKA3aTEIbCTBOM, JIEMMY O NI€pPECEUEHUN
IUIOCKOCTH MapaJlJIeIbHBIMU NPSMBIMH, TEOPEMY O TPEX MaPAJIIEIbHBIX MPSIMBIX;
BO3MOXHBIE CIIy4aHl B3aMMHOTO PACIIONIOKEHHS ITPSIMOI U IUNIOCKOCTH B
IIPOCTPAHCTBE, NOHATHE NapalIeIbHOCTH IPSIMOM U INIOCKOCTH, IIPU3HAK
HapajyIeIbHOCTH NMPSIMOM U INIOCKOCTH C JOKA3aTEIbCTBOM.
YMeTh: penath 3a/1a4u 10 TEME
12 CkpeuBaronyecs npsimble 3HaTh: MOHATHE CKPELIUBAIOIUXCS MPSIMBIX, IPU3HAK CKPEIIMBAIOLINXCS MPSAMBIX,
TEOPEMY O CKPELMBAIOLIUXCS MPSMBIX
VwMmeth: Pemnrath 3agauu 1o teMe
13 CkpemuBatoniyecs npsimele. Pernienne 3HaTh: MOHATHE CKPEIIMBAIOIIMXCS MPSIMBIX, IPU3HAK CKPEIIHBAIOIINXCS PSIMBIX,
3aja4 TEOpPEMY O CKPELIUBAIOIIUXCS MPAMBIX
YMeTh: pemaTh 3aa4M 10 TEME
14 VYTIBl ¢ COHANPaBIEHHBIMH CTOPOHAMM. 3HaTh: MOHATHUS COHANPABJICHHBIX JIydeH, yria MexX/]y NepeceKaroMMucs
VYroa Mexay npsiMbIMU NPSMBIMH, YTJIa MEXKAY CKPEIIMBAIOIIMMHUCS IPSIMBIMH, TEOpeMy 00 yriiax ¢
COHANpPaBJIEHHBIMU CTOPOHAMH C JIOK.
YMeTh: pemaTh 3a1a4 10 TEME
15 Ob6o06maromuii ypok o Teme 3HATh: NOHATHE CKPELIMBAIOIIMXCS IPSIMBIX, IPU3HAK CKPEILMBAIOIIUXCS TPAMBIX,
«CxkpemuBaroyecs npsiMble. YTIIbl MEXIY | TEOPEMY O CKPEIIMBAIOIIMUXCS MPSAMBIX, MMOHSATHS COHANPaBIECHHBIX JIydeH, yria
HPSIMBIMU» MEXJly IIEPECEKAIOIMMUCS NPSAMbBIMH, YIJIa MEXYy CKPELIMBAIOLIMMUCS PSMBIMH,
TeopeMy 00 yrjlax ¢ COHaIpaBICHHBIMU CTOPOHAMHU C JIOK.
YMeTh: pemarh 3a/1a4u 10 TEME
16 O6006maromuil ypok no TeMaMm « AKCHOMBI | 3HaTh: OHATHE NapajuIeIbHBIX MPSAMBIX, OTPE3KOB, JIy4ei B IPOCTPAHCTBE; TEOPEMY

0 NMapaJUICJIIbHBIX IIPAMBIX C JOKa3aTCIIbCTBOM, JICMMY O IICPCCCUCHUU ITJIOCKOCTH




TIIIOCKOCTH»

napajjiCJIbHBIMU MPAMBIMHA, TCOPEMY O TPEX MAPATJICIIBHBIX IPAMBIX; BO3MOXXHBIC
CJIy4ad B3aMMHOTO PACTIONOKEHHSI IPSIMOM U TUIOCKOCTH B MPOCTPAHCTBE, MOHSITHE
MapajuieIbHOCTH MPSMOU U TUIOCKOCTH, MIPU3HAK NMapaJIETbHOCTU MPSMOUN U
TUIOCKOCTH € JIOKa3aTeNIbCTBOM, MOHITHE CKPEIIMBAIOIINXCS MPSIMBIX, TPU3HAK
CKPCHIMBAIOIIUXCA MPAMBIX, TCOPEMY O CKPCIIUBAIOIINUXCA IPAMBIX, IMOHATHA
COHAITPABJICHHBIX JIy4e, yria MeXIy MepeceKaroMMUCS MPSMBIMU, YTJIa MEXKIY
CKPEILMBAIOIIMMUCS IPSIMBIMHU, TEOPEMY 00 YIJIaX C COHANPABIECHHBIMU CTOPOHAMU
C JIOK.

YMeTh: pemaTh 3a1a4M 10 TEME

17 Konmponvuaa pavoma Nel no meme YMeTb 0000111aTh U CUCTEMATU3UPOBATh 3HAHUS 110 PONUJICHHBIM TEMaM U
«AKcuomvl cmepeomempuu. MCIOJIb30BATh UX MPU PEIICHUU IPUMEPOB U 3a]1a4.
Hapannenvnocmo npamoil u nJ10CKOCmMU»
18 Ananus k.p. [lapamiensHble IIIOCKOCTH. 3HaTh: BapUaHThl B3aHMHOI'O PACIOJIOKEHUS ABYX IJIOCKOCTEH, IIOHATHE
[Ipu3Hak napaieabHOCTH IBYX MapaJuIeIbHBIX TUIOCKOCTEN, IPU3HAK NapalIeIbHOCTH ABYX IUIOCKOCTEH C 10Ka3ar.
IJIOCKOCTEH. YMeTh: pemaTh 3aa4u M0 TEME
19 CaoiicTBa napamienbHbIX INIOCKOCTEH. 3HaTh: CBOMCTBA MapalIEbHbIX IIJIOCKOCTEN U TEOpEMY O HapajlIeIbHbIX
IUIOCKOCTSIX € JOKa3art.
YMeTh: pemaTh 3aa4M [0 TEME.
20 [TapannensHOCTh MIIOCKOCTEN. CBOMCTBA 3HaTh: NOHATHUE MapaJUICIbHBIX MIOCKOCTEH, MPU3HAK MAPAJIIEILHOCTH JIBYX
NapajuIeIbHbIX MIJIOCKOCTEM. IJIOCKOCTEH, CBOMCTBA MMAPAJUIEIIBHBIX INIOCKOCTEN, TEOPEMY O MapaJUICIbHbIX
IJIOCKOCTSIX
YMeTh: penath 3a/1a4M 10 TeMe
21 Tetparap 3HaTh: OHATHS TETPadIpa, €ro rpaHeH, pedep, BEPIINH, OOKOBBIX T'PAHEH H
OCHOBaHUS
YMeTh: pelarh 3a/1a4u 1Mo TeMe
22 [Tapannenenunen 3HaTh: MOHATHS MapaJUISIICIIUIIe I, ero TpaHel, pedep, BEPIIUH, THaroHaIeH,
OOKOBBIX TpaHell 1 OCHOBAaHMIA; CBOMCTBA Mapaieenurea ¢ T0Ka3aTeabCTBaMU
YMeTh: pemaTh 3a1a4u 10 TEMe
23 3aauy Ha IOCTPOEHUE CEUECHUN 3HaTh: NOHATHE CEKYIIEH IJIOCKOCTH, NpaBUiia IOCTPOCHUS CEYEHUM
YMeTh: pemiarh 3a/1a4u 0 TEME, CTPOUTh CEUEHUs
24 Ob6o06maromuit ypok o Teme 3HaTh: NOHATHE NAPAJUIEIbHBIX INIOCKOCTEH, MPU3HAK MApAJIIIENIBHOCTH JIBYX

«[lapamienbHOCTb NPSAMBIX U IIJIOCKOCTEI

IJIOCKOCTEH, CBOMCTBA MAapaJuIeNIbHBIX INIOCKOCTEN, TEOPEMY O IMapaJLIEIbHBIX
TUIOCKOCTSIX, IOHSTHS TETPadipa, €ro rpaHeil, pedep, BepiinH, OOKOBBIX I'paHel u




OCHOBaHMSI, MOHATHUS MapajUieJenumesa, ero rpanei, pedep, BEpIIH, JuaroHasne,
OOKOBBIX TpaHell 1 OCHOBAaHMIA; CBOMCTBA Mapaieenurne/a ¢ T0Ka3aTelbCTBaMU
YMeTh: pemaTh 3a1a4u 10 TEMe

25 Konmponvuaa paboma Ne2 no meme YMmeTb 0000111aTh U CUCTEMATU3UPOBATh 3HAHUS 110 MPONUJICHHBIM TEMaM U
«llapannenvnocmov npameix u HCITOJIB30BAaTh UX MPH PEIICHUH IPUMEPOB U 3a]1a4.
nJ10CKOCHmen»

3. llepnenoukynapuocms npamvix u niockocmeii (20 uacos)

26 Ananus k.p. [lepnenaukynspHble IpsiMble B | 3HATh: MOHIATHS NEPIEHIUKYIISIPHBIX IIPSIMBIX B IPOCTPAHCTBE, MPSIMON U
npocrtpancTse. [lapamnensHele mpsivmbie IUIOCKOCTH; JIEMMY O IIEPIEHAMKYJIIPHOCTH ABYX MAPaJUIEIbHBIX NIPSMBIX K TPEThEN
MEPIEHIUKYJIIPHBIE K MIJIOCKOCTH IIPSIMOM; TEOPEMBI, B KOTOPBIX YCTaHABIMBAETCA CBSI3b MEX]y MapaJIJIEIIbHOCTHIO

IPSIMBIX U UX NEPIEHANKYIISIPHOCTBIO K INIOCKOCTH, € JOKA3aTeIbCTBAMU
YMerts: Pemats 3a1auu 1o teme

27 IlepneniuKynspHBIE MIPSIMBIE B 3HATh: NOHATHS NEPIEHANKYJISIPHBIX IPSIMBIX B IPOCTPAHCTBE, PSIMON 1
npocrpanctse. [lapamienbHble npsiMble IUIOCKOCTH; JIEMMY O IIEPIIEHAUKYJIIPHOCTH ABYX MapajUIEIbHbBIX MIPSAMBIX K TPETheH
NEPIEHIUKYJIIPHBIE K IUIOCKOCTH. Pelenue | mpsMoil; TeopeMbl, B KOTOPBIX YCTaHABIUBAETCS CBSI3b MEXAY IapajlIeIbHOCTBIO
3aj1a4. IPSIMBIX U UX NEPIEHAUKYIISIPHOCTBIO K INIOCKOCTH, C J0Ka3aTeIbCTBAMU

VwMmeth: Pemnrath 3agauu 1o teMe

28 [Ipu3Hak nepneHuKyJIIpHOCTH NPSIMON U | 3HATh: TEOPEMY, BbIpaXKarOIIyI0 IPU3HAK NEPIEHIUKYJIIPHOCTH IPSIMON U

IUIOCKOCTH IUIOCKOCTH, € JOKAa3aTeIbCTBOM.
YmMerb: Pemats 3a1a4u 1o teme

29 [Ipu3Hak nepneHauKyJIApHOCTH NPSIMOM U | 3HATh: TEOPEMY, BBIPAXKAIOILYIO IPU3HAK NEPIEHANKYIIPHOCTU IPSIMON U

mockocTy. Pemenne 3anau IJIOCKOCTH, € JOKA3aTEeIbCTBOM.
YwMmers: Pemars 3a1auu 1o teme

30 Teopema 0 IJIOCKOCTH NMEPNEHIUKYISPHON | 3HATh: TEOPEMBI O TUNIOCKOCTU MEPIEHIUKYIISIPHON NPAMON U IpsIMO
npsamon. Teopema o npssmon NEPIEHAUKYIISPHOHN IIIIOCKOCTH
NEPIEHANKYISIPHON IIJIOCKOCTH YwMerb: Pemate 3agauu 1o teme

31 IlepnieHIUKyISIPHOCTD NPSAMON U 3HaTh: TEOPEMY, BBIPAYKAIOLIYIO IPU3HAK NIEPIEHIUKYISIPHOCTH NIPSIMON 1

TIJIOCKOCTH

IJIOCKOCTH, TEOPEMBI O IIJIOCKOCTH MEPIIEHINKYIISIPHOU NPSAMON U IMTPSAMOM
NEPIEHAUKYIISIPHOHN IIIIOCKOCTH
VMeTh: Pemars 3agaun no teme




32

PaccrosHaue oT TOUKH J0 IINIOCKOCTH

3HaTh: MOHATHE TIEPIICHIUKYJIISPA, TPOBEICHHOTO U3 TOYKHU K INIOCKOCTH, U
OCHOBaHMS NEPIEHANUKYJIAPA, HAKIIOHHOW, MPOBEAEHHOM U3 TOUKH K TUIOCKOCTH, U
OCHOBAHHMS HAKJIOHHOMW, MPOEKIIMU HAKIOHHOMW Ha MJIOCKOCTh, PACCTOSHUE OT MPSIMOM
JI0 TIOCKOCTH, CBS3b MEXAY HAKIIOHHOM, €€ MPOeKUNEeN U EPIEHANKYISIPOM

VYmMeth: Pemntath 3aga4u 1o TeMe

33

2 TOJIyT.

Ilepnienukynsap u HakIoHHasA. Pemenue
3a1a4

3HaTh: MOHATHE NEPIEHIUKYIISIPA, IPOBEACHHOIO U3 TOUKHU K IJIOCKOCTH, U
OCHOBaHUS NEPIEHANKYJIIPA, HAKIIOHHOH, IPOBEACHHON U3 TOYKH K IUIOCKOCTH, U
OCHOBAHMS HaKJIOHHOM, ITPOECKIUU HAKIIOHHOW HA INIOCKOCTh, PACCTOSIHUE OT IPSIMOU
JI0 IIJIOCKOCTH, PACCTOSHUAE MEXy ITapaJlIEIbHBIMU INIOCKOCTSAMH.

YMerts: Pemats 3a1auu 1o teme

34

Teopema o Tpex nepHeHIuKyIsIpax

3HaTh: TEOpEMy O TpeX MEPICHIUKYIISIpaX U 0OPATHYIO € TeopeMy ¢
JIOKa3aTeabCTBaMHU
VwMmeTth: Pemrath 3agauu o teMe

35

Teopema Tpex nepneHaukysispax. Pemenue
3a1a4

3HaTh: TEOpEMY O TPEX MEPIEeHANKYISIpax U 0OpaTHYIO eif Teopemy C
JIOKa3aTeNbCTBAMHU
YmMertb: Pemats 3a1auu 1o teme

36

Teopema obpaTHas TeopeMe O Tpex
nepneHauKysipax. Pemenue 3amay

3HaTh: TEOpEMy O TpeX MEepPHeHIUKYIIpax U 0OpaTHYIO el Teopemy ¢
JOKa3aTeIbCTBAMU
VYwMmetn: Pemates 3agaun o teMe

37

VYron Mmexay npsmMoi U IIOCKOCThIO

3HaTh: TOHATHS MPOEKINH (GUTYPHI HAa TNTIOCKOCTh, YTila MEXY IPSIMOU U
IUIOCKOCTBIO
VYMeTh: Pemars 3agaun no teme

38

JIByrpaHHBIN yrou

3HaTh: NOHATHUS ABYTPAHHOTO yIja U €ro JIMHEMHOIO yriia, IpayCHOU Mepbl
JIBYTPAHHOT'O yIJa; JOKa3aTeIbCTBO TOrO, UTO BCE JIMHEHHBIE YTIIbl ABYTPAHHOTO
yriia paBHBbI IPYT APYTY

VYmMeTs: PemmtaTe 3a1a9u mo TeMe

49

JIByrpaHHBIN yrou

3HAaTh: MOHATHSI IBYTPAHHOTO yIJla ¥ €0 JUHENHOIO yIiia, IpagyCHON Mephl
JIBYTPAHHOTO YTJIa; TOKA3aTeJIbCTBO TOTO, YTO BCE JTUHEHHBIC YIJIBI ABYTPAHHOTO
yriaa paBHBL APYT OPYry

VYwmeTth: Pemmate 3amaun mo teMe

40

JByrpanHsii yroiu. Pemenue 3anau

3HaTh: MOHATHS IBYTPAHHOTO yIJla ¥ €ro JMHEMHOIO yIiia, rpagyCHON Mephl
JIBYTPaHHOI'O yIJa; 10Ka3aTelIbCTBO TOTO, YTO BCE JIMHEHHBIE YTIJIbl JBYTPAHHOTO




yIJia paBHbI APYT APYTY
YMmetn: Pemarth 3agaun o TeMe

41

[TepnieHAMKYAAPHOCTD IIOCKOCTEHN

3HaTh: MOHATHS yTila MEXIY TUIOCKOCTSAMH, MEPIICHIUKYIISIPHBIX TIOCKOCTEH B
IIPOCTPAHCTBE, NPU3HAK MEPIICHIUKYISIPHOCTH ABYX IUNIOCKOCTEN € 10KA3aTEIbCTBOM
VYwMmeth: Pemnrath 3aga4u 1o TeMe

42

[IpssMOyTONBHBIN NapajuIeIeuIe]]

3HaTh: MOHATHE NIpAMOYT'OJILHOTO IMapaJUICIICTIMIICAA, CBOMCTBa rpaHeﬁ, JABYTPAaHHBIX
YTJI0B U }II/Ial"OHaJ'IeI\/II MMPpAMOYT'OJIBHOT'O IMapaJuICICIIuIICaa
YMeTh: peuiaTth 3aaa49M 110 TCMC

43

Pemenue 3amad Ha OpsIMOYTOIBHBIN
napajuieJenumnes

3HaTh: MOHATHE MPSIMOYTOJIBLHOTO TapaJlJieIenIIea; CBOMCTBA TpaHel, IBYTPAHHbIX
YIJIOB U JUAroHajed npsiMOYTroJIbHOIO Napajuleenunena
YMeTh: pemaTh 3aa4u 10 TEMe

44

Ob6o06maromuit ypok 1o Teme
«[lepneHaUKyYIIPHOCTD MPSIMBIX U
IIJIOCKOCTEW»

3HaTh: NOHATHUS NEPIEHAUKYJIIPHBIX MPSMBIX B IPOCTPAHCTBE, IPSIMOU U
IUIOCKOCTH; JIEMMY O MEPIEHIUKYISAPHOCTH JIBYX NapaJIIeIbHBIX IPSIMBIX K TPETHEH
MPSAMOW; TEOPEMBI, B KOTOPBIX YCTAHABIMBACTCS CBA3b MEXKAY MAPAIIIETbHOCTHIO
MPSMBIX U UX NEPIEHIUKYISPHOCTHIO K INIOCKOCTH, C I0Ka3aTeIbCTBAMU; TEOPEMY,
BBIPAYKAIOUIYIO MTPU3HAK NEPHEHAUKYIIPHOCTH MPSIMOM U IIIIOCKOCTH, TEOPEMBI O
IJIOCKOCTH MEPINEHIUKYIAPHOU MPAMON U MIPSAMOM NEPIIEHINKYJIISIPHON MIIOCKOCTH;
MOHATHE NEPNEHAUKYJISIPA, IPOBEACHHOTO U3 TOUYKHU K INIOCKOCTH, U OCHOBaHMS
MEPIEHANKYJISIPA, HAKIIOHHOM, MPOBEAECHHOMN U3 TOYKH K IJIOCKOCTH, U OCHOBAHUS
HAKJIOHHOM, MPOEKIMH HAKJIOHHOMN Ha IJIOCKOCTh, PACCTOSIHUE OT IPSIMOM 110
IJIOCKOCTH, CBSI3b MEK/ly HAKJIOHHOM, €€ IPOEKIUEN U NEPIICHIUKYJIIIPOM; TEOPEMY
0 TpeX MEePIEHANKYJIIApax U OOPaTHYIO € TeOpeMy C I0Ka3aTeIbCTBAMHE; TOHITHS
JIBYTPAHHOI'O yIJIa U €ro JUHEHHOr0 yria, FpajyCHON Mepbl JBYTPAHHOIO yTJa;
JI0KA3aTeNIbCTBO TOT'O, YTO BCE JIMHEHWHBIE YIJIbI IBYTPAHHOTO YIJIa PABHBI APYT
JIpYTy; MOHATUE MPSMOYTOJIBHOIO MapajuIeeuIle]a; CBOMCTBA IPAHEN, IBYTPAHHBIX
YINIOB U AUAaroHajIel npsiMOYroJIbHOIO Napajuleenunena

45

Koumponvnasa paooma Ne3 no meme
«llepnenouKkynaprnocms npAMbIX U
HnJ10CKOCmen)

YMeTh O606IHaTI> U CUCTEMATU3UPOBATL 3HAHUA 110 HpOﬁI[GHHBIM TEMaM U
HCIIOJIB30BAaTh UX IMPU PCUICHUH TPUMEPOB U 3a/1a4.

4. Muozozpannuku (13 uacos)

46

Ananus K.p. [lonsiTue MHOrOrpaHHMKa.
[Ipuzma

3HaTh: MOHATHS MHOT'OI'paHHHUKA, €ro 3JICMCHTOB, BBIITYKJIOI'O U HECBBIITYKJIOT'O
MHOI'OIrpaHHHUKA, IPU3MBbI U €€ 3JICMCHTOB, Hp?[MOﬁ ¥ HaKJIOHHOH IIPU3MEI,
HpaBI/IJILHOﬁ IIPU3MbI; CYMMY IIJIOCKHX YIJIOB BBIITYKJIOI'O MHOI'OI'paHHHUKA ITPH




Ka)XJI0M €ro BEpIINHE
YMeTh: pemaTe 3a4a4M [0 TeME

47

[Ipu3ma. Ilomans MOBEPXHOCTH NMPU3MBI

3HaTh: TOHATHI ImIomanay MMOoBEPXHOCTH MMPU3MBI, TIOIIAaAN 00KOBOI IMOBEPXHOCTHU
MPU3MBIL; BEIBOJ (DOPMYITBI TUIOIIAIN TTOBEPXHOCTH MPSMOU MPU3MBI
YMeTh: pemaTh 3aa4M 0 TEME

48

[Ipusma. Haknonnas npusma

3Hath: popmyty mIomaau 60KOBOI MOBEPXHOCTH HAKIIOHHON MPU3MBI C BBIBOJIOM
YMeTh: pemaTh 3aa4M 0 TEME

49

Pemenue 3anau no teme «IIpusmar»

3HaTh: MOHATHSI IPU3MBI U €€ JJIEMEHTOB, NIPSIMON U HAKJIOHHOM NPU3MBI,
MIPaBUILHOM MPU3MBI; (OPMYJIBI TIJIOMIATN TTOBEPXHOCTH MIPSIMOM M HAKIIOHHOMN
MPHA3MBI

YMeTh: pemaTh 3aa4u 10 TEMe

50

[Iupamuna

3HATL: TOHATHUSI nmUupaMuJbl U €€ 3JICMCHTOB, IJIOIIAAN 60KOB0ﬁ IMMOBCPXHOCTU U
MOJIHOM MOBEPXHOCTU MUPAMHU/IBI
YMeTh: pemath 3a0a4u 110 TEME

51

[IpaBunbHas nupamuaa

3HaTh: MOHATHS MPABUIHLHONW MUPAMUIIBI U €€ DTIEMEHTOB
YMeTh: pemaTh 3aa4M 10 TEME

52

IInomans MMOBEPXHOCTU HpaBI/IJ'ILHOI\/'I
nrupaMuabl

3HaTh: TeopeMy O IUIOIIAI OOKOBOI MOBEPXHOCTH MPAaBUIBHOMN MUPaMUABI C
JI0Ka3aTeIbCTBOM
YMeTh: pemath 3aJauu 1o TeMe

53

VYceuennas nupamuaa

3HaTh: MOHATHS YCEUEHHOM NMUPaMUIbI U €€ FIEMEHTOB, IPAaBUIbHON yCEeUEeHHON
nUpaMU/Ibl U ee anodeMsbl; 10Ka3aTeabCTBO TEOPEMBI O I'PaHsIX YCEUEHHON
NUpaMuIbl; GOpMyITy IUIoHIa Il OOKOBOM MOBEPXHOCTH YCEUEHHON MUpaMUIbl
YMeTh: pemars 3a1a4u 110 TeEMe

54

Pemenue 3amau mo teme «Ilupamugay

3HATh: TTOHATHUSI mUupaMuJbl U €€ 3JICMCHTOB, TJIOIIaIN 00KO0BOI1 MMOBEPXHOCTHU U
IIOJIHOM ITOBEPXHOCTHU ITUPAMUbL; TOHATHUS IIPABUIBHON IIMPAMHUJIBI U €€ DJIEMEHTOB;
TEeopeMy O IUIOIIa I OOKOBOM MOBEPXHOCTH MPABMIIBHOMN MUPaMUIbI

YMeTh: pemarh 3a1a4u 110 TeMe

55

Pemmenue 3agad mo teMe «YceueHHas
UpaMuIay

3HaTh: MOHATHUA NUPAMUJIBI U €€ FIIEMEHTOB, IUIoLa u OOKOBOM MMOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU NTUPAMUBL; IOHATUS IPABUILHON ITUPAMUIBL U €€ 3JIEMEHTOB;
TEopeMy O IUIONaAN OOKOBON OBEPXHOCTH NMPABUILHON MUPaMU/Ibl, TOHATHS
YCE€YEHHOU NMUPAMHUJIBI U €€ DJIEMEHTOB, IIPABWIBHON YCEYEHHOU IIUPAMUJIBI U €€
anogeMbl; J0Ka3aTeIbCTBO TEOPEMBI O IPAHAX YCEUSHHOH NMUpaMubl; GopMyiTy
IO OOKOBOM MOBEPXHOCTH YCEUCHHOUW MUPAMUJIBI




YMeTh: pemaTh 3aa4u 10 TEME

56 CummMmertpust B npoctpaHcTse. [lonsaTue 3HATh: IOHATHE MTPABWIIBHOTO MHOIOTPAHHHUKA; IIITh BUJIOB IIPABUIIbHBIX
MIPaBHWJIBHOTO MHOTOIPAHHUKA. DJIEMEHTbl | MHOTOTPAHHUKOB
CUMMETPUU NPAaBUIILHBIX MHOIOTPAHHUKOB | YMETh: pelaTh 3a7a4u 10 TeMe
57 O6o0061maronuil ypok 1o Teme 3HaTh: NOHATHUS IPU3MBI U €€ 2JIEMEHTOB, IPSIMOM U HAKIIOHHON TIPU3MBI,
«MHOTOrpaHHUKN» NPaBUIBHON MPU3MBI; (OPMYIIBI IJIOLIA I TTOBEPXHOCTH MPSIMOI U HAKIIOHHOM
MIPU3MBIL; IOHATHUS TUPAMUJIBI U €€ 3JIEMEHTOB, IUIOIIA U OOKOBOI MOBEPXHOCTH U
IIOJIHOM NMOBEPXHOCTH MTUPAMM/IBL; TOHATHS PABUIBHON MUPAMU/IBI U €€ DJIEMEHTOB;
TEOpeMy O TUTOIIa i OOKOBOM MOBEPXHOCTH NMPABUIHHOM MUPAMU/IBI, TIOHATUS
YCEUEHHOU NMUpaMU/IbI U €€ MJIEMEHTOB, IPaBUJIBHON YCEUEHHON UPAMU/BI U €€
arnoemsbl; 10Ka3aTeIbCTBO TEOPEMBI O TPAHIX YCEUEHHOM MUpaMuibl; GopMyTy
TUIOIAAM OOKOBOM MOBEPXHOCTH YCEUEHHON MHPAMHUJIBI
YMeTh: pemaTh 3aa4M M0 TEME
58 Konmponvnaa paboma Ne4 no meme YMeTb 0000111aTh M CUCTEMATH3UPOBATh 3HAHUS 110 MPOWUICHHBIM TEMaM U
«Mnozozpannuxku» UCIOJIb30BaTh MX MPU PEIIEHUH IPUMEPOB U 3a/1a4.
5. Bexmoput 6 npocmpancmee (7 uacos)
59 Amnanus k.p. Ilonsatie Bekropa. PaBeHCcTBO | 3HaTh: MOHATHSA BEKTOpa B IPOCTPAHCTBE, HYJIEBOI'O BEKTOPA, AJTUHBI HEHYJIEBOTO
BEKTOPOB BEKTOPA, ONPEEIICHUS KOJJIMHEAPHBIX, PABHBIX BEKTOPOB; TEOPEMa O BEKTOPE
PaBHOT'O JaHHOMY
YMeTh: pemaTe 3aa4u 10 TEME
60 Crnosxenue u BbluMTaHue BeKTopoB. Cymma | 3HaTh: IpaBUjia TPEYTOJbHUKA U NapajuIeIorpaMMa CI0XKEHHUSI BEKTOPOB B
HECKOJIbKUX BEKTOPOB IIPOCTPAHCTBE, 3aKOHBI CI0KEHHUS; CIIOCOOBI OCTPOEHHUS PA3HOCTH JABYX BEKTOPOB;
IIPABUJIO CJIOKEHUS HECKOJIBKO BEKTOPOB B IIPOCTPAHCTBE
YMeTh: pemaTh 3aa4M 10 TEMe
61 YMHOK€EHUE BEKTOpa Ha YHCII0 3HaTh: IPaBUJIO YMHOXKEHUS BEKTOPA HA YKCJI0, 3aKOHBI YMHOKEHUS
VYMeTh: pemarth 3aJauy 1o TeMe
62 Komnuianaphsie Bektopsl. [IpaBuio 3HaTh: ONpe/eNIEHNE KOMIUIAHAPHBIX BEKTOPOB, IPU3HAK KOMIUIAHAPHOCTHU TPEX
napaJsenenunesa BEKTOPOB, IPABWJIO MapalIeeNuIieia CI0XKEHUS TPeX HEKOMIUIaHAPHBIX BEKTOPOB
YMeTh: pemaTh 3aa4u 10 TEME
63 PaznoxeHue BekTopa 1o Tpem 3HaTh: TEOpEMY O Pa3I0KEHUH BEKTOpPA MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM ¢
HEKOMIUTAHapHBIM BEKTOpaM JI0Ka3aTeIbCTBOM
YMeTh: pemath 3aJauu 1o TeMe
64 O6o006maromuil ypok no teme «Bektopsl B | 3HaTh: HOHATUS BEKTOPA B IPOCTPAHCTBE, HYJIEBOTO BEKTOPA, JIMHBI HEHYJIEBOTO




HPOCTPAHCTBE»

BCKTOpa, OIIPCACIICHNA KOJUIMHCAPHBIX, PABHBIX BEKTOPOB; TCOPEMA O BEKTOPC
pPaBHOTO TaHHOMY; MpaBUiIa TPEYTOJIbHUKA U MapajieorpaMMa CI0KEeHHS BEKTOPOB
B IIPOCTPAHCTBE, 3aKOHBI CJIOKEHUS; CIIOCOOBI ITOCTPOCHHS PA3HOCTH JIBYX BEKTOPOB;
MIPABUIIO CIIOKEHUSI HECKOJIBKO BEKTOPOB B MIPOCTPAHCTBE; MPABUIIO YMHOKECHUS
BCKTOpa Ha YMCJIO, 3aKOHBI YMHOXKCHUA; OIIPCACIICHUEC KOMIUIAHAPHBIX BEKTOPOB,
MpPHU3HAK KOMIUTAHAPHOCTHU TPEX BEKTOPOB, MPABUIIO MapaslieenuIe1a CI0KEeHUS
TpEX HEKOMIUIAHAPHBIX BEKTOPOB; TEOPEMY O Pa3JIOKEHUU BEKTOpA IO TPEM
HEKOMIUTaHAPHBIM BEKTOPaM C J0Ka3aTeIbCTBOM

YMeTh: pemaTs 3aa4u 10 TEMe

65 Camocmosamenvnasa padoma no meme YMeTb 0000111aTh U CUCTEMATU3UPOBATh 3HAHUS 110 PONUJICHHBIM TEMaM U

«Bexkmopul 6 npocmpancmee» WCTIOJIF30BAaTh WX MPH PEIICHUH MPHMEPOB U 3a/1a4.
5. Iloemopenue Kypca zeomempuu 3a 10 knacc (3 uacoe)

66 AHanu3 K.p. YpOK NOBTOPEHUS 110 TEMaM YMeTh 0000111aTh U CUCTEeMAaTU3HPOBATh 3HAHMSI 110 TIPOIICHHBIM TeMaM 1
«AKCHOMBI CTEPEOMETPUM», UCIOJIb30BaTh MX MPU PEIIEHUH IPUMEPOB U 3a/1a4.
«ITapamiebHOCTh IPSAMBIX U IIJIOCKOCTEI

67 Ypok NOBTOpEHUS 10 TEME VYMmeTh 0000111aTh M CUCTEMATHU3UPOBATh 3HAHUS 110 MPONWJIEHHBIM TEMaM U
«[leprneHANKYISIPHOCTD TIPSMBIX H UCTIOJIB30BaTh MX MPH PEIICHUH TPHUMEPOB U 3a/1a4.
IJIOCKOCTEN»

68 YPpok oBTOpEHUS 1O TEME YMeTb 000011aTh ¥ CHCTEMATH3UPOBATh 3HAHUS 110 TIPOWJICHHBIM TEMaM U
«MHOTrOrpaHHHUKID) UCIOJIb30BaTh MX MPH pEIIEHUH MPUMEPOB U 3a/1a4.

69- Peseps YMmeTs 0000111aTh U CUCTEMAaTU3UPOBATh 3HAHMS 110 IPOIIEHHBIM TEMaM U

72 UCIMOJIb30BaTh MX MPH PEIICHUH IPUMEPOB U 3a/1a4.




IIpoxonxuTeIbHOCTH peaju3annu y4e0Hoil NporpaMMsl 10 reOMeTpuu

U3 nux
Tema Konuuecmeo uacos KOHmpOibHble
pabomot
Bsenenue 5
[TapamienbHOCTh IPSIMBIX U INIOCKOCTEH 20 2
[lepnieHIUKYIAPHOCTD MPSAMBIX U IIIOCKOCTEN 20 1
MHororpaHHuKu 13 1
BexTops! B IpocTpaHcTBE 7
[ToBTOpenue kypca reometpuu 3a 10 kmacc 3
Peszepn 4
Hroro 72 4

Cnucok simrepatypsl 1 YMK

OCHOBHOM YYEOHUK:

I'eometpus. Yueonuk mis 10-11 xmaccoB obmeoOpazoBarenbHbIx opranusanuid. /J1.C.
ArtanacsH, B. @. Byty3os, C.b. Kagomues u ap. / «I[IpocBemnienne». Mocksa. 2018 T.

Memoouueckue nocobus ons yuumens:

1. COopHHK HOpMATHBHBIX TOKyMEHTOB. MaTtemartrka. @enepanbHbIil KOMIOHEHT
rOCyJapCTBEHHOTO ctannapta. denepanbHblii 0a3uCHBIN yUeOHBIH IUTaH U IPUMEPHBIE
yueOHbIe M1anHbl. [IpumMepHbie mporpammsl o MatemaTke. M. «/Ipoday», 2013r.

2. Teomerpus. 10-11 kmaccel. COopHuK paboumx mporpamMM. ba3oBblil u yriyOiaeHHBIH
ypoBHH. CoctaButens: T.A. BypmuctpoBa. Mocksa «lIpocsemenuney, 2020 rox;

3. 3amauum mo reomerpun it 7-11 kiaccoB. M.: IIpocsemienne, 2020 / 3u b. I'., Meiinep B.
M., baxanckuii B. @.
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