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Pabouas npozpamma K yue6Huky «I'eomempus 10-11», Amanacsu JI.C. u dp., 10 kaacc (6a3o0ebiii
ypoeeHb), 2 uaca 6 Hede/10

INIOACHUTEJ/IBHASA 3AIIMCKA

Pabouast mporpaMma IO reOMeTpUM COCTaBJ/IeHa:

- Ha OCHOBe (hefiepaIbHOTO KOMITOHEHTa TOCY/IapCTBEHHOI'O CTaH/apTa cpejHero (ToHoro) obiiero
obpa3oBaHusl,

- IPYMepHOI1 ITPOrpaMMBbI 10 MaTeMaTHKe OCHOBHOTO 0011jero o6pa3oBaHus,

- aBTOpCKOU nporpaMmsl «['eometpust, 10 — 11», aBT. JI.C. AtaHacsiH u fip.,

-(enepanbHOrO TepeuHsi yueOHHUKOB, PeKOMeH/I0BaHHbIX MuHHCcTepcTBOM 06pa3oBaHust Poccuiickoit
denepal K MCIOIB30BaHUIO B 00pa30BaTe/bHOM Iporiecce B 00I1e00pa3oBaTe/ibHBIX YUpeXXAeHUsX Ha
2015-2016 yuebHbIi TOZA,

C yuetoM TpeOOBaHMI K OCHAI[eHHWIO 00pa30BaTe/IbHOTO TPOLiecca B COOTBETCTBUM C COJiepKaHHeM
HaroJyiHeHUs1 y4eOHBIX MpejMeTOB KOMIIOHEHTa I'OCyIapCTBEHHOI0 CTaH/apTa obiriero obpa3oBaHusl.

HugpopmayuornHo-vmemoouueckas ¢GyHKUUSI TIO3BOJIsIeT BCEM yuaCTHHKaM 00pa3oBaTesibHOTrO
Trpoliecca TOMyYuTh TPeZiCTaB/eHre O LiefsX, CofiepykaHuu, obieli ctpateruu oOy4eHUs], BOCIIMTaHUS U
pa3ButHs yuamuxcsi 11 kacca cpeficTBaMM J@HHOTO Y4eOHOTO TipeiMeTa.

OpzaHu3ayuoHHo-naaHupylowjas GYHKLOUS —TIpeAycMaTpuBaeT CTPYKTYpUpOBaHHWe — y4yeGHOro
MaTepuara, onpeZe/ieHre ero KOJIMYeCTBeHHbIX U KaUueCTBEHHbIX XapaKTepUCTHK.

NanHas pabouyasi mporpamMmMa, TeM CaMbIM COZEWCTBYET COXPaHEHUIO eJMHOro 00pa30BaTe/bHOTO
TPOCTPAHCTBA, He CKOBbIBasi TBOPUECKOW MHULMATHBLI yuWTeslel, NpeoCcTaB/sieT IMPOKHe BO3MOXXHOCTH
[J1s1 peasiu3aliiy pas/InyHbIX M0X0/I0B K ITOCTPOEHHI0 yueOHOro Kypca.

ITnanupyembie pe3yabmamsbl 00yueHust
B pe3yn1bmame u3yueHusi 2eomMmempuu HA 6a3060M ypoeHe yueHUK 00/13CeH

3HATh/TIOHUMATh

3HaueHHWe MaTeMaTUUeCKOW HayKu Ji/is pellieHus 3a/lad, BO3HUKAIOIUX B TEOPHH U MPAKTUKe; LIUPOTY
U B TO e BpeMsl OrpaHWYeHHOCTb NPUMEHEeHWs1 MaTeMaTUYeCKMX MeTOJOB K aHaauly |
HCCIe/JOBaHUIO TIPOIIECCOB U SIBJIEHWM B MPUPOZe U 00I1ecTBe;

3HaueHUe MPaKTUKU U BOMPOCOB, BO3HMKAIIIMX B CAMOM MaTeMaTuke [/ GOPMUDPOBaHKS U Pa3BUTUS
MaTeMaTH4YeCKOl HayKu; MCTOPHIO pa3BUTHSI MIOHATUSI UMC/a, CO3/laHHs MaTeMaTUueCKOro aHasu3a,
BO3HUKHOBEHUS U Pa3BUTHUSI T€OMETPHUU;

yHUBepCalbHbIM XapaKTep 3aKOHOB JIOTUKM MaTeMaTUueCKUX pacCyXZeHWM, WX TPUMEeHUMOCTb BO
BCeX 00/1aCTsIX Ye/I0BeUeCKOH /1eATeTbHOCTH;

yMeThb
pacro3HaBaTh Ha YepTeXKax M MO/ieJIsIX TIPOCTPaHCTBeHHbIe (DOPMbI; COOTHOCHUTL TpeXMepHbIe
00BEKTBI C UX OMUCAHUSIMU, U300paKeHUsIMHY;

OMUCHIBaTh B3aMMHOE pacrio/ioyKeHue TIPSIMbIX M TIJIOCKOCTeM B TMPOCTPAHCTBe, ap2yMeHmMuposamsb
c80U CydHcOeHUsl 06 3MoM pacnonoHceHuu;

aHAJTM3UPOBATh B MIPOCTEUIIINX CTyUasiX B3aMMHOE PacrojioykeHre 00beKTOB B IPOCTPAHCTRE;
n300pakaThb OCHOBHbIe MHOTOT'PDaHHUKU U KPYTJIble TeJla; BBITIOIHATh YepTeKH 110 YCIOBUSIM 3a/1ay;
cmpoumb npocmeltiwiue ceueHus Kyoa, npu3mbl, NUpAMUobl;

pellaTb IUIAHMMETPUYECKHWe U TPOCTelllMe CTepeoMeTpUuUecKWe 3a/lauyd Ha HaxoXeHue
reoMeTpUUeCKUX BeJTMUWH (IJIUH, YT/I0B, TIola/iel, 00beMOoB);

WCTIOTb30BaTh TPU PellleHnuH CTepeoMeTpPUUYecKUX 3aZiau rylaHUMeTpudeckue (hakThl U MeTO/IbI;
TPOBOJUTD Jl0Ka3aTe/bHble PACCY>K/|eHUs B XO/ie pellieHus 3a/jay;

HCII0/Ib30BaThb l'lpP[OﬁpETEHHbIe 3HAHUSI M yYMEHHUA B HpaKTI/llIECKOﬁ AeATe/IbHOCTH H
HOBCEAHEBHOﬁ KHU3HHU [JIA:



vccneoBaHus (MOJeIMPOBaHUsI) HEC/OXKHBIX TIPAKTUUECKUX CHUTYalldid Ha OCHOBe U3yueHHBIX
(dhopMyn 1 CBOMCTB QUryp;

BbIUMC/IEHUS] OOBEMOB M TIIOII[Iel TOBEPXHOCTeH TPOCTPAHCTBEHHBIX Tel TIPU PeIIeHUH
MPAaKTUYeCKUX 3a/lay, UCTIOb3Ys TIPU He0OXOUMOCTH CITPABOYHMKU U BBIUMC/IUTE/TbHbIE YCTPOWCTRBA.

B pa60qe171 MporpamMme KoJ/IM4ueCTBO 4dCOB, OTBOAMMOE Hd M3yueHHEe TeOMEeTpUU B 10 - 11 kmacce

TIOJIHOCTBIO COBIAJaeT C KOJIMUeCTBOM UacoB, KOTOPOe MPUBOAUTCS B IPUMEDPHOM MporpaMMe M0 npefiMeTy.

YueOHO-TeMaTHUeCKHH IIJIaH

Ne CojepxaHue maTepuasna KosinuecTBo 4acoB
1 BBepenue (ITpegmet crepeomeTpru. OCHOBHBIE TOHATHA U 5
aKcuoMbl crepeomerpud. [lepBbie ciiecTBHA U3 aKCHOM)
2 IlapanieIbHOCTH NPAMBIX M IJIOCKOCTeH 19
3 IlepnieHJUKY/IAPHOCTH NPSAMBIX U UIOCKOCTEH 20
4 MHororpaHHMKH 12
5 BekTopbI B IPOCTPAHCTBE 6
6 3ak/IlouuTe/IbHOE MOBTOPeHue Kypca reomerpuu 10 Ki1acca 8
Htoro 70
Pabouas nporpaMMa cocTaB/ieHa € YU4eTOM y4eOHO-MeToANUeCKOro KOMILIeKTa:

1. Teometpusi, 10-11: yueb. ansi obirjeobpazoBar. yupexaeHuil. ba3oBbiii ¥ TpodUIbHBINA YPOBHU /
[JI.C. AtanacsiH B.®. Byty3os, C. b. Kagomues, JI. C. Kucenésa, 3. I'. [To3usk]. —17-e uza. — M.:
[TpocBeluenue, 2008

2. Usyuenwue reometrpuu B 10-11 Kmaccax: MeToz. pekoMeHzaiuu K yueb. / Ka. aisa yuutens / [C.M.
CaaksiH, B.®. byTy30B]. — 2-e u3g. — M.: I1pocseiienue, 2003

3. Tloypounsie pa3pabotku mo reometpuu, 10 kmacc, auddepeHIMPOBaHHBIN TMOAXOA : B TOMOIIb

mKo/ibHOMY yuutemo / K yue6HOoMy kKomruiekty JI. C. ArtaHacsHa u fp./ [B. A. fIpoBeHko]. — M.:
BAKO, 2011. — 304c.



Conep>xkanne Tem y9de6HOro Kypca 10 kiaacc

CopepxaHue

[TpenmMeT cTepeomeTpum. AKCMOMBI cTepeoMeTpUn. HeKoTopele crejCTBUS U3 aKCHOM»

OcHogHas yeab TI03HAKOMUTBH yUallUXCsl C COZlep’KaHHueM Kypca CTepeOMeTpHH, C OCHOBHBIMU MOHSATHUSIMU
M aKCMOMaMH, MPUHSTBIMUA B [IaHHOM KypCe, BBIBECTU TiepBble CJIeACTBUS U3 aKCHMOM, JaTb IIpe/CTaBleHHe O
reOMeTpPUUeCKMX TellaX U HX TIOBEPXHOCTSX, 00 W300paKeHWH TIPOCTPAHCTBEHHBIX (UI'Yp Ha uepTexe, O
TIPUK/Ia[HOM 3HAaUeHWH TeOMeTpUH.

V3yueHne cTepeoMeTpUM [O/DKHO 0a3MpOBaThCs Ha COYETAHWH HArJISAHOCTH W JIOTUUECKOW CTPOTOCTH.
Ornopa Ha Har/lgJHOCTb HEMpPeMEHHOe YyCJIOBME YCIIELIHOrO0 YCBOEHUSl Marepuasa, U B CBSI3U C 3TUM HYKHO
yaenutb OoJibllloe BHUMaHWe TPaBUIBHOMY H300pa)KeHWI0 Ha uepTeXXe TPOCTPAHCTBeHHbIX ¢uryp. OpHakKo
HarJ/siIHOCTb JIO/DKHA OBbITh MPOHK3aHa CTPOroM Jorukoi. Kypc crepeomeTpun npeabsiB/seT B 3TOM OTHOLIEHUU
Oosiee BbICOKMe TpeOOBaHHMSI K ydaliuMcsi. B oT/MuMe OT Kypca TUIaHUMETPUM 37leCh y)Ke C CcaMOoro Hauasa
(hopMynHMpYIOTCS aKCMOMBI O B3aUMHOM PAacro/IO)KeHUM TOYEK, MPSIMBbIX M TJIOCKOCTEM B MPOCTPAHCTBe, U jajee
M3y4yeHHe CBOMCTB B3aUMHOI'O PacrO/IOXKeHWs! MPSMbIX U TJIOCKOCTeH TMPOXOAUT Ha OCHOBE 3THUX aKCUOM. Tem
CaMbIM 3a/]aeTCsl BBICOKUM YPOBEHb CTPOTOCTH B JIOTUUECKUX PacCy’KJeHUsIX, KOTOPbIN JO/DKEH BblJep)KUBAThCS Ha
MPOTSDKEHUM BCEro Kypca.

Ne i/t Tema
10 K/TACC
1 Brenenue-5u.
[TapanienpHOCTb NPSAMBIX U
2 TJIOCKOCTeM -19u.

[NTapanenbHOCTb NMPSMBIX, IPSIMOM U MJIOCKOCTU. B3auMHOe pacriosio)keHre ABYX NPSIMBIX B IPOCTPAHCTBE.
Yron mexay AByms npsimbIMu. [lapaienbHOCTB MIockocTel. TeTpas p v napasiesenuries,.

OcHosHas  yenb copMHpOBaTh Mpe/CTaB/leHUs] Yy4yalllUXCsd O BO3MOXKHBIX CJ/IyyasixX B3aUMHOIO
pacrio/io’keHuss JBYX TMPSIMbIX B TPOCTPAHCTBe (TpsMble IepeceKkaroTcs, NpsMble Tapajse/bHbl, TMpsiMble
CKPeLMBAIOTCs), IPSMOM M TUVIOCKOCTH (TIpsiMasi JIeXKUT B MJIOCKOCTH, TIpsIMasi U MJIOCKOCTb TepeceKaroTcsl, npsmas
Y IVIOCKOCTb MapasijiesibHbl), U3YYUTh CBOMCTBA M MPU3HAKU [1apaljIe/IbHOCTU MPSIMBIX U TVIOCKOCTEH.

OcobeHHOCTh JAHHOTO Kypca COCTOUT B TOM, UTO Y>Ke B MePBOM IJIaBe BBOJATCS B PACCMOTPEHUE TeTpaszp
Y Tiapasijiesierure]] U yCTaHABIMBAIOTCSI HEKOTOPbIe UX CBOMCTBA. JTO JJaeT BO3MOXXHOCTb OTpabaThIBATL MOHSTHS
Trapa’sie/IbHOCTH TPSIMBIX U TJIOCKOCTeH (a B c/1eAyroleil Iy1aBe TakKe U MOHSATHS MepIrieHAUKY/ISPHOCTH MPSIMbIX U
TJIOCKOCTEM) Ha 3TUX JBYX BH/laX MHOTOTPDaHHUKOB, UTO, B CBOIO OYepe/ib, CO3ZaeT OIpe/ie/ieHHbIN 3a7iesl K raBe
«MHororpaHHuKW». OTZenbHbIM TMYHKT TIOCBSILeH TIOCTPOEHHIO Ha uepTe)Xe CeuyeHWH TeTpaszpa M
TrapaJijiesienure/ia, YTo MpeCTaB/IsIeTCs] BaXKHBIM KakK /IS pellieHHs] TeOMeTpUYeCKUX 3ajau, Tak v, BooOIe, /s
Pa3BUTHS TPOCTPAHCTBEHHBIX MPe/ICTaBJIeHUM yUaluXcsl.

B pamkax 3Toi1 TeMbl yualyecss 3HaKOMSITCS TakXKe C Mapasijie/ibHbIM POeKTUPOBaHUEM U €r0 CBOWCTBaMH,




Ne n/m

Tema

Copepxanue

HCTI0/Tb3yeMBIMH TTPU M300pa>KeHNH TIPOCTPAaHCTBEHHBIX (UT'YDP Ha UepTexe.

[TeprieHAUKYISIP-HOCTD
TIPSIMBIX U TIJTIOCKOCTEeH -
20u.

[TepnieHVKyASIPHOCTb TPSIMOM M TIOCKOCTU. [leprieHAMKY/SIp M HaK/IOHHBbIE. YTOJ MeXAy TpSIMOW U
TJIOCKOCTBI0. JIByrpaHHbIN yroJi. [lepreHAUKYISIPHOCTh T/I0CKOCTel. TpexepaHHbiil y2on. MHO202paHHbIll y2o.

OcHogHasi yenb  BBECTU TIOHSATHS TEPHEHJUKYISIPHOCTA TMPSIMBIX U TJIOCKOCTEH, WU3YUYUTb IPU3HAKU
MepreHJUKYISIPHOCTA TIPSIMOM M TUJIOCKOCTH, [BYX IIJIOCKOCTel, BBeCTU OCHOBHble MeTpUUeCKHUe TIOHSITHUS:
paccTosiHue OT TOYKH /10 TJIOCKOCTH, PACCTOSIHUE MeXXAY Tapasule/lbHbIMU TJIOCKOCTSIMU, MeXAy napasiienbHbIMU
TPSIMON Y TIJIOCKOCTBIO, PACCTOSIHUE MeXKIy CKPeIUBAIOIIUMUCS TPSIMBIMU, YTOT MeXAY TIPSIMOM U TUIOCKOCTHIO,
yro/1 MeXy ABYMsI IJIOCKOCTSIMU, U3yUUTh CBOWMCTBA MPSIMOYTO/ILHOTO TIapasiieienurne/a.

[ToHsATHe TmepreHAVKY/ISPHOCTU K OCHOBaHHble Ha HEM MeTpUuecKue TOHATHS (PacCTOSIHUS, VYIJibl)
CYLLeCTBEHHO PaCIIUPSIIOT KIacC CTepeoMeTpPUUeCKUX 3a/iay, TMOSIBJ/IsSeTCs MHOTO 3a/lay Ha BbIYMC/IeHUe, IIUPOKO
WCTO/b3YIOLMX U3BeCTHbIE (PAKThI U3 MJIAHUMETPUH.

MHororpasHHuKu-12y.

[TonsTrie MHOTOTpaHHUKa. [Ipu3ma. [Tupamua. [TpaBuibHbIE MHOTOTPAaHHUKH.

OcHogHasi Yyeb TIO3HAKOMUTBH YYAI[MXCS C OCHOBHBIMHU BHJAMU MHOTOTPAaHHWKOB (TpH3Ma, TTHUpaMU/a,

yceueHHasi TUpaMu/ia), ¢ popmyJioii Dityiepa /s BBIMYK/IbIX MHOTOTPAHHUKOB, C MPaBU/IbHBIMH MHOT'OTPAaHHUKAMU
Y 3/IeMeHTaMH UX CUMMETPHH.
C AByMs BHZIAMM MHOTOTPAHHUKOB TeTPA3pOM W Tiapasljie/ielUIeZioM — yJall[iecss y)Ke 3HakoMbl. Tereph 3TH
Tpe/iCTaB/ieHUs]  pacCIIUpsiIOTCA.  MHOTOTpaHHUK — OTpefiefisieTcsi  KaK — TOBEePXHOCThb, COCTaB/eHHas U3
MHOTOYTO/TbHUKOB U OIpPaHHUYMBAIOIasi HEKOTOPOe reoMeTprueckoe Tesio (ero ToXKe Ha3bIBal0T MHOTOTPAHHUKOM).
B CBsI3U C 3TUM YTOUHSIETCSI CaMO TIOHSITHE TeOMeTPUUeCKOTO Tesia, [/l Uero BBOAUTCS ellje PsiJ HOBBIX TTOHSITUM
(rpaHMuHasi TOuka (GUTypbl, BHYTPEHHSSI TOUKA W T. [.). YCBOeHHe WX He sIBJsieTCs 00si3aTeslbHBbIM [I/Isi BCEX
YUaIUuXCsl, MO’KHO OTPaHUUUTBLCS HaTJIAHBIM TIpe/iCTaB/ieHeM O MHOTOIPaHHUKAX.

Hapsady c¢ ¢opmynoti Oilintepa 6 35mom pazdese CoO0epHcumcss makdxce OOUH U3 8dpUAHmMos
npocmpaHcmeeHHol meopembl TTugazopa, ces3aHHbili ¢ mempasopom, Y KOmopoz2o 8ce naocKue yaibl Npu 0OHOU
gepwiuHe npsimble. /Jokazamenbcmeo OCHOBAHO HA (popmy/e niowaou NpsiMoy20/bHOU NpoeKyuu
MHO020Yy20/IbHUKA, KOMOopasl nped8apumesnbHO 8bI8OOUMCS.

BekTopb! B IIpoCcTpaHCTBe-

. IlonsTue BEKTOpa B IIPOCTPAaHCTBeE. CrnoKeHre U BbIUMTaHUE BEKTOPOB. YMHOKeHHue BEKTOpPa Ha 4YMCJIO.




Ne n/m

Tema

Copepxanue

6u.

KomriaHapHble BEKTOPBI.

OcHogHas yenb  3aKpelnWTb M3BECTHble yyallMMCA U3 Kypca IUIaHUMETpUM CBeJleHHsI O BeKTOpax U
JIeMICTBUSIX HAJ, HUMM, BBECTH IIOHATHE KOMILIAaHAPHBIX BEKTOPOB B NPOCTPaHCTBE M PAacCMOTPeTb BOIIPOC O
passioyKeHUH JIF0O0ro BeKTopa 1o TpeM JaHHbIM HeKOMIIaHapHBIM BEKTOpaM.

OcHOBHBbIe OMpe/iesieHus], OTHOCAIIMECS K JelCTBUSIM HaJ BeKTOpaMU B IIPOCTPaHCTBe, BBOAATCS Tak ke, KaK U ISl
BEKTOPOB Ha IUIOCKOCTU. [103TOMy M3/10)keHMe 3TOM 4YaCTH Marepuasa SIB/ISeTCsl NOCTaTOYHO COxarbiM. bonee
1oJpoOHO pacCMaTpPUBAIOTCS BOMPOCH], XapaKTepHbIe /s BEKTOPOB B MPOCTPAHCTBE: KOMITJIAHAPHOCTh BEKTOPOB,
NpaBWIO Tapasulesienuesia CJI0’KeHUsI TPeX HeKOMIUIAHAPHBIX BeKTOPOB, pas/iokeHHe BeKTopa o TpeM
HEeKOMIL/IaHapHBIM BEKTOpaM.

[ToBTOpEHue- 8u.

Perienuie 3azau.




KHHEH}IHPHO-TEMaTH‘IECKOE IJ/IAHUPOBdAHHE 110 T'€OMETPHUH - 10 xacc

Twun ypoka JearepHOCTh yuyamxcs WHpopmaroHHoe Hom.3aganue [Hata nposeseHuUs
Ne Tema ypoxa COTIPOBOXK/IEHHeE @akr | Ilnan
[ToBTOpEHME I/IAHUMETPUU.
YTJibl ¥ OTpe3Ky, Ypok noBTopeHuss | 3HaTb OCHOBHbIE TIOHSTHS [TpesenTauus, SOP | 3ajaHue B
1-2. CBsI3aHHbIE C reoMeTpuH, TeTpajyu
OKPY’KHOCTBIO. yMeTb pacrio3HaBaTh Ha
yepTe)kax U MOJeJsix.
BrivicaHHbIe U ONMMCaHHBIE | YPOK IOBTOPeHUs | 3HAThb OCHOBHbIE ITOHSTUS [Ipe3senTauus, SOP | 3ajaHue B
¢burypsi. reoMeTpuH, TeTpaju
3-4. yMeTh pacrio3HaBaTh Ha
yepTe)kax U MOJesIsIX U UX
3/1eMEeHTBI.
PelieHne TpeyroibHUKOB. | YPOK IOBTOpPeHUsT | 3HAaThb OCHOBHbIE BH/IbI [leMOHCTpaLMOHHBIN | 3a/jlaHue B
5.6 TPEeYroJIbHUKOB TJ1aKar. TeTpaju
yMeTb pacrio3HaBaTh Ha
yepTe)kax U MOJesIsx.
UeTbIpexyroJbHUKH. YPpOK 1oBTOpeHUst | 3HaTb OCHOBHBIE BU/IbI [Ipesenrtauus, DOP | 3aganue B
7. YeThIPeXYTOJIbHUKHY, TeTpaju
yMeTb pacrio3HaBaTh Ha
yepTe)kax U MoJessx .
8 BBo/iHast KOHTpO/IbHAs Ypok KoHTpoOs Perrenvie 3azjau 1o teme.
) pabora. 3HaHUIH
[IpeameT cTrepeomeTpuu. Ypok usyuenus 3Hast OCHOBHBbIE TTIOHATUSA [Ipesenrtauus, SOP | IT 1-2, roBT. T.
AKCHOMBI CTepeOMeTpUU. | HOBOT'O Marepuasia | CTepeoMeTpUH, KOCHHYCOB
9. yMeTb pacrio3HaBaTh Ha
yepTre)kax U MoJessix
TPOCTPaHCTBEeHHbIE (DOPMBI.
10. Hekotopsle ciefcTBus U3 | YPOK U3yUeHUst 3Has akCUOMBI cTepeomeTpuu U | [Ipe3eHTanys I1.1,2, Nel,3,




dKCHOM

HOBOI'O MdaTepHaJid

C/1eICTBUSI U3 aKCHOM, YMETb
MIPUMEHSTh UX MPU pelleHUH
3aziau.

10

Pemienue 3amau Ha Ypok 3Hast akcloMbI cTepeomeTpuu U | IIpeseHTarjus I3
11. TpUMeHeHre aKCUOM KOMIIIEKCHOTO C/IeICTBUS U3 aKCUOM, YMETb Ne6,8
CTepeoMeTpuM M UX NpUMeHeHHs] NIPUMEHSTh UX NPY pelLleHUun
Cle/ICTBUM 3HaHUM 3a/1au.
Peiienue 3azsau Ha Ypok 3Hasi akcoMbl cTepeomeTpud U | IIpesenTanys I1.3 Ne 15
12. TIpUMeHeHre aKCUOM KOMILJIEKCHOT'O C/1Ie[ICTBUS U3 aKCUOM, YMeTb
CTepeoMeTpUU U UX TIPUMeHeHUs TIPUMEHSTh UX TIPU pelleHur
CreiICTBUM 3HaHUHU 3aziay.
1. ITapaniebHOCTH MPAMBIX U IUIOCKOCTeH — 16 u
[TapanienpHble npsiMble B | YPOK U3y4YeHUst 3Has orpejesieHue ITpesenTanys 14
[IPOCTPAHCTBe. HOBOI'O MaTepuasa | [apaie/bHbIX IIPAMBIX B Ne 16,89
[TapaiebHOCTB Tpex NIPOCTPaHCTBe, YMeThb
13. TMIPSIMBIX. aHa/IM3UpOBaTh B MPOCTEUIINX
C/Iyvasix B3auMHOe
pacrioyioKeHue NpsMbIX B
IIPOCTPaHCTBe, UCII0Jb3Ys
ornpezeneHue napasiebHbIX
TMIPSIMBIX
[TapasnenpHOCTb NPSIMOW U | YPOK U3yueHust 3Had orpejesieHue ITpesenTarys I14-5
IJIOCKOCTH. HOBOI'O Marepuasia | [apasie/bHbIX NPSAMBIX B Ne 18(6), 21,88
IIPOCTPaHCTBe, YMeThb
14. aHa/IM3UPOBATh B IIPOCTEUIINX
C/Iyvasix B3auMHOe
pacrionokeHue MpsiMbIX B
TIPOCTPaHCTBe, UCII0J/b3Ys
orpezeneHue napasie/bHbIX
TMIPSIMBIX
15-16. | Pewenue 3amau Ha Ypok 3akperuvieHust | 3Has OrpejesieHre IT 4-6, Ne




Trapasie/lbHOCTh TIPSIMOU U
TMIJIOCKOCTH

3HaHUM U YMEeHUI

Trapasuie/IbHbIX MPSIMbIX B
MIPOCTPAHCTBE, JIEMMY O
repeceyeHnH MI0CKOCTH JIBYMsI
rapa’uie/ibHbIMU TPSIMbIMH,
oripejie/ieHue MapasuiebHbIX
MPSIMO# 1 TJIOCKOCTH, YMeTh
MIPUMEHSITh UX MPU pellieHUH
3afiau

90,91,
92,93

17

CkpenuBaronecs
TpsiMble.

KomOuHMpOBaHHbBIN
YPOK

3Has oripejiesieHye U MpU3HaK
CKpelLMBaIOLIMXCS TIPSIMbIX B
MIPOCTPAHCTBe,

yMeTb pacrio3HaBaTh Ha
yepTe)kax U MOZessix
CKpeLMBaoLL1ecs MpsIMble.
WmeTs TipezicTaBeHre 00 yriiax
MeX/ly TepeceKaroluMuICs,
rapa’suie/ibHbIMA U
CKPeLMBAIOLUMUCS NIPSIMBIMU B
MIPOCTPAHCTBe

[Ipe3enTauys

T17-9
No 46,97

18.

YTibl ¢ COHanpaB/ieHHbIMU
CTOPOHAMHU. YTOJI MEXIY
MPSIMBbIMU

KombuHMpOBaHHbBIN
YPOK

3Has orpejesieHUe U MpU3HaK
CKpellMBaroIMXCs NPsSMbIX B
NIPOCTPAHCTBe,

yrjia Mexzay INpsMbIMH, YMETb
pellaTh 3a7jaud Ha HaXOXXJeHre
yr/a Me>xJy psSIMbIMU.

[Tpe3enTauus

I1.8,9 Ne 46,97

19.

Perienue 3azau ro teme
«IlapannenbHOCTb NPSAMOM
Y TUIOCKOCTU»

KoMOMHUpOBaHHBI
YPOK

3Hasi oripeiesieHre U MPU3HaK
CKpelLMBaoLMXCS NPSMBIX B
MPOCTPAHCTBE,

yrja MeXy NpsiMbIMH, YMeTb
pelliaTh 3a7jlaud Ha HaXOXK/eHue
yrjia MeXAay MpsiMbIMHU.

T1.4-9, No 43,47




Peruienue 3azau ro teme
«[TapannenbHOCTH NPSIMOM

KoMOMHUpOBaHHBIH
YPOK

3Has onpejie/ieHue 1 MPU3HaK
CKpeLLMBaIOIUXCS TPSAMBIX B

T1.4-9, No 44,47

20. Y TIOCKOCTU» MPOCTPaHCTBe,
yrjla Mexay MpsIMbIMH, YMeTb
pelaTh 3a7jlaui Ha HaXOXK/leHHe
yrja MeXay NpsIMbIMHU.
[TapaienpHble IJIOCKOCTU. | YPOK U3y4YeHUs 3Has, ornpefiesieHye, IIpU3HaK IIpeseHTaLys 1110
[Tpu3Hak mapasnesbHOCTA | HOBOTO MaTepuasia | Mapasie/ibHOCTH TIJIOCKOCTeH, Ne 51, 52, 53
JIBYX IIJIOCKOCTEM. Trapasiie/IbHbIX TVIOCKOCTeH,
21 CaoticTBa napasienbHbIX yMeTh pellaTh 3a/au Ha
TJIOCKOCTEM. JlOKa3aTe/IbCTBO
Trapasiyie/;IbHOCTU MJIOCKOCTEeH C
TIOMOLBIO TIPHU3HAKa
rapasiie/IbHOCTH IJI0OCKOCTeN
[TapannenbHbie MIIOCKOCTU. | YPOK U3yUEeHUS 3Has onpezeneHue, pU3HaK [IpeseHTarys IT11 Ne 57, 61
CBoiCTBa napa/i/ie/lbHbIX | HOBOTO MaTepuasia | Napasule/IbHOCTH TJI0CKOCTEeN,
22. TIJIOCKOCTe}. rapasiie/lbHbIX TIJIOCKOCTeH,
YMETb BBITIOJIHATh UePTeX MO
YCJIOBUIO 3a/jauM.
Tetpasap. KomOuHMpOBaHHBIN | 3Hast 3/IeMEeHThI TeTPas3/pa, [Tpe3enTauus IT12-13, Ne 71,
YPOK yMeTb: pacrio3HaBaTh Ha 81
yepTe)xax U MOJessax TeTpaszp 1
23. 1300paXkaTh Ha TJIOCKOCTH
3Hasi 3/1eMeHTbI
napa’siiesienure/ia, CBOMCTBa
MPOTUBOMOJ/IOKHBIX TPaHel U
JlvaroHasiel napa’suiesienure/a,
[Tapannenenurnef,. KoMOuHMpOBaHHbIH | 3Hasi 37IeMeHThI TeTPas/pa, ITo 3anucu
24. CBoiiCTBa rpaHey 1 YPOK yMeTb: pacrio3HaBaTh Ha
JlaroHazneu yepTe)kax U MOJeNsax TeTpaszip u

napaJsuienemnuriea.

n300pakaTh Ha TVIOCKOCTH




3Has 371eMeHThI
rapasuiesienurezia, CBOMCTBa
TIPOTUBOTO/IOKHBIX TPaHel U
JlyaroHasiey rapasienenurneza,

3ajauy Ha IIOCTPOeHue Ypok yMeTb CTPOUTh CeueHue 3ajaun Ha
CeueHUH. KOMII/IEKCHOT'O IJIOCKOCTBIO, Mapasie/bHON IIOCTpOeHue
TIpUMeHeHUsI rpaHsM Iapajule/ienuresa,
25-26. 3HaHUU TeTpaszpa; CTPOUTh
JaroHa/IbHble CeueHUs B
napasuiesieniurese, Terpasipe;
CeyeHus IJI0OCKOCTBIO,
npoxogsiiieil yepes pebpo u
BepILMHY [apasulesenuresa
3auer 1o Teme YPOK IOBTOpPEHUSI | yMeTb CTPOUTDb CeueHre ITo 3amicu
«ITapannenbHOCTB IJIOCKOCTBIO, Mapasie/bHON
IIJIOCKOCTeH, TeTpaszp, rpaHsM Iapasule/ienure/a,
27. rapasiiesiernuesn» TeTpaszpa; CTPOUTh
JMaroHa/IbHble CeueHUs B
napasuiesieniurese, Terpasipe;
CeyeHus IJI0CKOCTBIO,
npoxogsiiieil yepes pebpo u
BepILUMHY [apasulesenuresia
KonTtponeHas pabora Nel | ¥Ypok KOHTpoJIs Pewrenue 3azau no reme IToBTOPUTS I1.
28. «IlapaniensHOCTb 3HaHUIA 10- 14
IJIOCKOCTEM»
2. IlepneHUKY/IAPHOCTH NPSAMBIX U IVIOCKOCTeH - 16 4
[TeprieHAUKYyISIpHBIE Ypok usyueHust 3Has oripe/iesieHue ITpesenTarys IT15-16 Ne
29 [IpsiMble B IIPOCTPAHCTBe. HOBOI'O Marepyasa | [epreHAUKY/ISIPHBIX NPSAMBIX B 118, 121

[TapanienbHble NpsMBLe,
neprieH/IMKy/IspHble K
IIJIOCKOCTH.

MIPOCTPAHCTBE, NIPSIMOH,
neprieH/IMKY/ISpHOM IJIOCKOCTH;
[,0Ka3aTe/bCTBO U




(hopMy/HMpOBKU TeopeM, B
KOTOPBIX yCTaHaBIUBAETCSI
CBSI3b MEXX/Y TIapasiljie/IbHOCTBIO
MIPSIMBIX U UX
MeprieH/INKYISPHOCTBIO K
TMJIOCKOCTH, YMETh
pacrio3HaBaTh Ha MOJeNsIX
TreprieH/ UKy IsIpHbIe TIpsiMble B
MIPOCTPAHCTBE; UCII0J/Ib30BaTh
TIPU pellieHrur
CTepeoMeTpUUeCKHX 3a/au
tTeopemy Iudaropa.

ITpusHak Ypok uzyuenus 3Hasi, TIprU3HaK IIpe3enTauys Im17-18
TepreH UKy JISIPHOCTH HOBOI'O MaTepuasa | eprneHAUKY/IIPHOCTH NPSIMOM U Ne 134
TIPSIMOM Y TUVIOCKOCTH IIJIOCKOCTH, YMeThb JI0Ka3bIBaTh
30. Y TIPUMEHSITH TIPU pelLleHu
3a/lau TIpU3HaK
NepreHuKy/ISIPHOCTH NIPSIMOH
K IJIOCKOCTH TapaJijie/iorpamma,
poM0a, KBazipaTa.
Teopema o nipssmMoi, KombuHrpoBaHHbIH | 3Hasi, TeOpeMy O ITpesenTarys IT17-18, Ne
TepreHAuKyIsIPHON K YPOK CYLL[eCTBOBAaHWU U 134
31 IIJIOCKOCTU eJMHCTBEHHOCTH TPSIMOU,
TepreHUKYyIsIPHOU K
IIJIOCKOCTH, YMETb IIPUMEHSITh eé
K peLIeHMIO 3a/au.
Perienvie 3az1au Ha Ypok ITo 3anucu
32 TepreHIUKYJISIPHOCTD KOMILJIEKCHOT'O
TMIPSIMOM M TJIOCKOCTU TIpUMeHeHUsI

3HaHUN




Peltienure 3azau Ha

YPpoK 3aKkpernieHus

ITo 3ammicu

33. TIepreH/IKYJIIPHOCTD 3HaHUM U YMEHUMN
MPSIMOM M TVIOCKOCTHU
PaccrosiHve oT TOUKH [0 Komb6unupoBaHHbIi | IMest peficTaBieHre 0 [IpeseHTarys 119
IUIOCKOCTU. Teopema o YPOK HaKJIOHHOM U ee MPOeKLIUU Ha Ne 138
Tpex MeprieH UKy /Ispax IIJIOCKOCTb, 3Hasi TEOpeMy O
34. NpSIMOM, NeprieHAUKYJ/ISIPHOM K
IIJIOCKOCTH, YMETh OIlpe/ie/IsiTh
paccTosiHue OT TOYKU /10
IIJIOCKOCTH, PACCTOSTHUS MEXY
CKpeLLMBaoLMMUCS NIPIMBIMHU.
Yron mexay npssMoun u KombuHupoBaHHbI# | 3Has onpeiesieHue yriaa Mexay | [IpesenTarus I120
IJIOCKOCTBIO. YPOK NPSIMOM Y TUIOCKOCTBIO, YMeTh Ne148,164
35. pelLlaTh 337jlauM Ha HaxXOXeHue
yrja MexxJy NpsiMou 1
IIJIOCKOCTBIO.
Pemienne 3amau Ha Ypok YMerts peluats 3azauu, [IpesenTauus IT 21, Nel64,
pUMeHeHre TeopeMbl O KOMIUIEKCHOTO TpeOyIolIHe TOCTPOEHUsT OTHOTO 165
TpexX MepIieHUKY/Ispax, Ha | IPUMeHeHUs V/TU HeCKOJIBKUX
36. yro/1 MeXy psIMOM U 3HaHUU BCIIOMOTaTeJIbHbIX
IIJIOCKOCTBIO N/IaHUMEeTPUUeCKUX YepTeKel;
CTPOUTbH BEPHBIE UEPTeXU U
000CHOBBIBATH NIPUMEHEHUEe
TeopeTUUeCKOro MaTepuasa 13
IJIaHUMEeTPUU U CTepeOMeTPUH.
Pelienue 3azsau Ha YPpoxK 3akpervieHus: | YMeTb peluaTh 3a/auy, Ne 199, 204,
37 TIpUMeHeHre TeOpeMbI O 3HaHWU U yMeHWH | TpeDyolyie TIOCTPOeHUsT OJHOTO 206

Tpex MepIieHUKYyJ/pax, Ha
yros1 MeXy TIpSIMOM 1
IIJIOCKOCTBIO

WM HEeCKOJIBKHUX
BCIIOMOTI'dTe/IbHBIX
MJIaHUMETPUUeCKHX qepTemef/'I;




CTPOUTH BEPHbBIE UEPTEXKHU U
000CHOBBIBATH NIPUMeEHEHHe
TEOPEeTUYECKOr0 MaTepuasa u3
TUVIAHUMETPUU U CTEPEOMETPHH.

Pelrenue 3azsau Ha YPOK 3aKpervieHust | YMeTb peliaTh 3a/iauy, IT19-21,
TIpUMeHeHre TeopeMbl 0 3HaHWU U yMeHWH | TpeDyolyie TIOCTPOEHUsT OJHOTO Ne160,205
Tpex MeprieH UKy isipax, Ha W/TU HeCKOJTbKUX
38. yro/1 MeXy psIMOM 1 BCIIOMOTaTe/IbHbIX
IIJIOCKOCTBHO I/IAaHUMeTPUUeCKUX YepTerkel;
CTPOUTbH BEPHBIE UEPTeXU U
000CHOBBIBaTH NIPUMeHEHNe
TeOpeTHUUeCKOro MaTepuasa u3s
IJIAHUMETPUU U CTepeOMeTpUM.
JIByrpaHHbIN yTO/. Ypok n3yueHust 3Has oripeJie/ieHre U MPU3HaK [Ipe3enTauys IT 22-23 Ne
[Ipu3Hak HOBOI'O MaTepuasaa | HepHeHAuKY/IAPHOCTH IBYX 174, 175
39. NepreHUKYJ/ISIPHOCTU [IBYX MJIOCKOCTEN, yMeTb CTPOUTh
MJIOCKOCTEM. JIMHEWHBIN Yyrosl ABYTPaHHOIO
yria
JIByrpaHHbIN yTO/. KomOuHMpOBaHHbIN | 3Hast ompeZie/ieHre U MPU3HaK [To 3anucu
[TpusHak YPOK TepreHKY/IIPHOCTH JBYX
40. NepreHUKYJIIPHOCTU [IBYX MJIOCKOCTEN, yMeTb CTPOUTh
TIJIOCKOCTEM. JIMHEeWHBIN Yyrojl ABYTPaHHOIO
yraa
[IpsiMOyTOJIbHBIM KomOuHMpOBaHHbIH | 3Has orpeie/ieHHe IIpe3enTays 1124
rapa’siiesnenuries YPOK [IPSAMOYT0JIbHOTO Ne 187
rapasuiesienirne/a, Kyoa,
41. CBOWCTBA MPSIMOYTO/IbHOTO

rapasuiesieniurne/ia, Kyoa, yMeThb
TIPUMEHSITh CBOMCTBA
MIPSIMOYTOJTBHOTO
riapasuiesienire/ia mpu




HaxO0’K/[€HWH ero JJuaroHa’sen.

42.

[TpsiMOyTOJIbHBIM
rapasuiesieTrIre]

KomMOMHMpOBaHHBIM
YPOK

3Hasi oripefiesieHue
MPSIMOYTO/TbHOT'O
rapasuiesienurne/a, Kyoa,
CBOMCTBA MPSIMOYTOJIbHOTO
rapasuiesieniurne/ia, Kyoa, yMeThb
TIPUMEHSTh CBOMCTBA
MPSIMOYTO/TbHOT'O
rapasiiesienurnesia npu
HaxO0’K/[|€HWH ero JyuaroHa’sen.

[Tpe3enTauus

Ilo 3amucu

43.

TpexrpaHHbIl yron u
MHOTOTPaHHBIN YToJI.

Ypok 0600611jeHUs
3HaHUM U YMEeHUI

3Hasi oripeiesieHue Kyo0a,
napasuiesienurne/ia, yMeThb
HAXO/IUTh JUAroHajb Kyba, yrosu
MEX]y AMaroHanbio Kyba u
TJIOCKOCTBIO OZTHOM U3 €ro
rpaHeii; HaXOIUTh U3MepeHUsI
MPSIMOYTO/TbHOTO
rapasuiesieriure a, yroyl MeXxXay
IPaHbIO0 U [iMaroHaIbHBIM
CeueHHeM IPSIMOYTOIbHOTO
rapasiiesnenurneza, Kyba

ITogroToBUTHCS
K 3aueTy

44.

3auer 110 TemMe
«[leprieHUKYISIPHOCTb»

Ypoxk 3akperuieHus
3HaHUM U YMeHuI

3Hasi oripeiesieHHe Ky0a,
Triapasiiesienumnesia, yMeThb
HaXO/IUTh TUaroHasb Ky0a, yros
MeX[y AraroHanblo Kyba u
TJIOCKOCTbIO OZTHOM U3 ero
rpaHeii; HaXOUTb U3MepeHust
TIPSIMOYTO/TBHOTO
Triapasiiesienuresa, yroyi Mexay
I'PaHbIO U Jar OHa/IbHbIM
ceyeHHEeM TPSIMOYTOTBHOTO

ITo 3armicu




MapaJsaenenuvrend, KY6a

45.

KonTponbHast paboTa Ne2
«ITepnieHVIKy/IAPHOCTD
MPSIMBIX U IVIOCKOCTEMN»

YPOK KOHTPOJIsS
3HaHUU

YMeTb Hax0JUTh HAKIIOHHYIO
WU ee TIPOeKLIMIO, UCTIOJTb3Ys
COOTHOLIEHHUS B
MPSIMOYTOJIbHOM TPEeyTOJIbHUKE;
HaxXOJUTb YTOJ MEeXAY
JIMarOHaJbIo MPSIMOYTOJIBHOTO
rapasuienenureza u OJHOM U3
ero rpaHeu

He 3agano

3. MHOrorpaHsuku - 11 u

46.

[ToHsTHe MHOI'OrpaHHHKa.

YPpok usyuenus
HOBOI'O Marepuasa

Vmes nipeficTaBieHue O
MHOI'OI'paHHUKe, 3HaTb
3/1eMeHTbl MHOT'OIPaHHUKA:
BepIIMHBI, pebpa, rpaHy.

[Tpe3enTauus

IT 25-27
Ne220, 295

47.

Teopema Diinepa. [1pusma,
T/I0I[a/Ib TIOBEPXHOCTH
npu3Ma

Ypok uzyuenus
HOBOI'O MaTrepuasa

Nwmest npezcraBieHye o rpyusme
Kak O IMPOCTPaHCTBEHHOU
¢urype, 3Has popmymny
T/I011a/I TIOJTHOM TTOBEPXHOCTH
MpsIMOM TIPU3MBbI, YMeTb
1300paXkaTh MPHU3MY,
BBITIOJTHSITh UePTEXXH 110
YCJIOBUIO 33/jauy, peliaTh
3a/jaud Ha HaXOXKJjeHUe
IoIaAu OOKOBOM M ITOTHOM
NOBEPXHOCTEeHN NPU3MBI .

IT 27 Ne 224,
229

48.

ITpusma.

KoMOuHMpoBaHHBIH
YPOK

3Has onpe/iesieHre TIPaBUILHOU
MIPU3MBI, yMeTh U300paXkaThb
TIPaBWILHYIO TIPU3MY Ha
yepTeXxax, CTPOUTD ee CeueHue;
HaXOJWTh TIOJIHYIO U OOKOBYIO
TIOBEPXHOCTH TPABUIBHOM N-

[Tpe3enTauus

Ne 227,238




yTOJIbHOM NpY3Mbl Nipy n=3,4,6

[ToHsiTHe MHOTOTPAaHHUKA. | YPOK 3aKpervieHus1 | 3Hasl ompejiesieHre TIpaBUIbHOM ITo3anucu
[Ipu3ma, ruioaab 3HaHUU U YMEHU MIPU3MBI, yMeTh U300paXkaThb Ne239, 243
49, TIOBEPXHOCTH IIpU3Ma TIPaBWIBHYIO IIPU3MY Ha
yepTre)kax, CTDOUTh ee CeueHue;
HaXOJUTh TIOJIHYIO ¥ OOKOBYIO
NOBEPXHOCTY NPaBUJILHOU N-
YTOJIbHOM NpU3MBbI py n=3,4,6
[Tupamunpa. Komb6uHupoBaHHbIi | 3Hast onipe/iesieHye npaBuabHON | [IpeseHTarjus ITo 3anucu
YPOK NYpaMK/ibl, yMeThb pellarhb
50. 3a/la4y Ha HaxOoXJeHue
ariocembl 60KOBOTO pebdpa,
/I01a/i OCHOBaHUS
NpaBWIbHOM NMPaMuU/ibl
[Mupamupa. IpaBuibHast KomMOMHMpOBaHHBIH | 3Hasi 3/IeMeHThI TTHPAMU/IBI, [IpeseHTaLys IT 30, Ne 269
nvpamMuzia. Y ceueHHas YPOK BU/Ibl TMPAMU/], YMETh
>1. nvpamMuza. WICII0/Ib30BaTh IIPU pelleHun
3a/ja4 [JIaHUMeTpuyecKue
(akThbl TIPaBUIBHON MUPaMU/bI
[Tupamupa. IlpaBuibHas YPpok 3akperuieHus [IpeseHTarys 1128-30 Ne 313,
52 nvpamuyja. YceueHHas 3HaHUM U YMEHUMN 314
npamuja. Ilnomans
TTOBEPXHOCTY NTUPaMU/bI
[ToHsATHE TIPABUIBHOTO Komb6uHupoBaHHbI# | IMeTh Tipe/icTaB/ieHNe O [IpeseHTaLys IT131-33
53, MHOT'OTDaHHHUKA, 3/IEMEHThI | YPOK MPaBWIbHBIX MHOTOTPaHHUKAX
CUMMETPHH NTPaBU/IbHBIX (TeTpaszp, Kyb, okraszp,
MHOI'OTPDaHHUKOB JofeKas/ip, UKocas/ip)
CumMmmeTpus B KomMOuHMpOBaHHEIHN | 3Hasi BUABI CHMMETPHH B [To 3anucu
54. rpocrpaHcTse. [Tonarue YPOK NIPOCTPAHCTBe, YMeThb

MMPpaBUJ/IBHOT'O
MHOT'OIrpaHHMKa, 3/IEMEHTbBI

oripeJieNiATh LJeHTPbI
CUMMeTPHH, OCH CHUMMETPHH,




CUMMETDHUM TIPABUJIBHBIX
MHOI'OIrpaHHHUKOB

IMJIOCKOCTHU CUMMETPUU [JId Ky'6{:1
U Mapajuienernuvrena

55.

3auer 1o Teme
«MHOrorpaHHUKU»

KoMOMHMpOBaHHBIH
YPOK

3Hasi BU/Ibl CHMMETPHUH B
MPOCTPAHCTBE, YMeTh
orpefiesisiTh LIeHTPbI
CUMMETDHWH, OCH CHMMETPHH,
TMJIOCKOCTH CUMMETPHH 17151 KyOa
Y Tapasiiesienuriesia

IT 31-33, Ne
283, 285, 286

56.

KonrpospHast pabota Ne3
«MHOrOrpaHHUKU

YPOoK KOHTpOJIsS
3HaHUN yMeHHuM

YMeTb CTPOUTh CeUeHust
TIPU3MBI, TUPAMU/IbI
TJIOCKOCTBIO, Tlapasljie/TlbHOU
rpaHy, HAXOUTh 37IeMEHThI
MPaBWIbHOM N-yT0JIbHOMN
nvpamupl (n=3,4); HaXOJUThb
T/I0IT[a/Ib OOKOBOM TTOBEPXHOCTH
MUpaMU/ibl, IPU3MbI OCHOBaHUsI
KOTODBIX —PaBHOOepeHHbII
WY TIPSIMOYTOJIbHBIN
TPEYTOJIbHUK

IT. 25-33

4. BekTOpbl B IPOCTPAaHCTBeE - 6

q

57.

[TonsaTue BeKTOpa.
PaBeHCTBO BEKTOpOB.

Ypok usyyeHust
HOBOI'0 Marepuasa

3Has oripejiesieHre BeKTopa B
[IPOCTPaHCTBe, ero [/INHbI,
yMeTb Ha MOJie/!
napa’sijiesiernuresia HaxoAUTh
COHarIpaBJIeHkbIe,
TIPOTUBOIIO/IO}KHO
HarpaBJ/leHHbIe, paBHbIe
BEKTOPbI

[IpesenTauus

T1 34-35
Ne 320, 321(6)

58.

CrokeHue U BbIUUTaHKe
BeKTOpoB. CymMma
HEeCKOJIbKUX BEeKTOPOB.

KombuHMpOBaHHbBIN
YPOK

3Hasi rpaBu/ia CJI0KEHUS U
BBIUYMTAHUSI BEKTOPOB, YMETh
HaxoJUTb CYMMY U Pa3HOCTb

IT 36, 37 Ne
340,
346




YMHOKeHWe BeKTopa Ha
YUCII0

BEKTOD C MOMOLIbIO TIPaBU/Ia
TPeyroJibHUKA U
MHOTOYTOJTbHUKA

CrioxeHue U BblUATaHHe KomMb6uHupoBaHHbIH | 3Hasi ompe/iesieHie YMHOXKEeHHSI IT137-38
BeKTOpoB. CymMMa YPOK BeKTOpa Ha YMC/I0, YMeTh Ne 357,
59, HeCKOJIbKUX BEKTOPOB. BbIpa)KaTb OJJMH U3 358 (B,r,n)
YMHOKeHue BeKTopa Ha KOJI/IMHeapHbIX BEKTOPOB uepe3
YUCIIO JIpyroy, yMeTb Ha MOJe/iv
rapasiiesiernuresia HaX04UTh
KOMII/IaHapHbIe BEKTOPBI.
KowmrianapHbie BeKTOpbl. | KoMOMHMpPOBaHHbIN | 3Hasi TPaBUIO 140, Ne 353,
[TpaBuo YPOK rapasuiesiernvresia, yMeTb 366
60. rapasuiesernureza. BBITIOJTHATH CJIOJKEHWE TPex
Pa3nokeHue BeKTOpa no HEKOMIIaHapHbIX BEKTOPOB C
TpeM HeKOMIT/ITaHapHbIM MOMOLLBIO TIPaBU/Ia
BEeKTOpam rapasuiesienuresa
Perrenuie 3azau o reme YPpok 3akperyieHus1 | 3Hasi TeOpeMy O pasJioKeHUH I141 Ne 368,
«BeKTophbI B 3HaHUU U YMEeHUU nmroboro BeKTOpa 10 TpeM 369
61. IIPOCTPaHCTBe» HEKOMIUIaHapHbIM BEKTOpaM,
yMeTb BbIIOJIHATD Pas3/ioKeHue
BEKTOpa I10 TpeM
HEKOMIUIaHapHbIM BEKTOPaM.
KontponbHasi pabora Ne5 YPpOK KOHTpOJIsA YMeTs Ha MoiesiAxX [T 34-41
«BekTopsl B 3HaHUM YMeHUH rapasuiesienureza u
TIPOCTPaHCTBE» TPeyrobHOW NIPU3Mbl HAXOJUTh
62. COHarpaBJIeHHbIe,
IIPOTUBOIIO/IOKHO

HaripaBJ/ieHHbIe, paBHbIe
BEKTODbI; HA MOJEJIsIX
rapa’siziesiorpamma,
TpeyrojbHUKa BbIpaXkaTb BEKTOD




yepe3 /iBa 3a/JaHHBIX BEKTOPA;
Ha MOJle/I TeTpaszipa,
napasuiesienureza
pacK/ia/ibIBaTh BEKTOP 10 TPeM
HEKOMI/IaHapHbIM BeKTOpaM

IToBTOpEeHue - 8u

WTorosoe nosTopeHve Ypok noBTopeHusi | YpOK IIOBTOPeHUs U [To 3anucu
63-64 Kypca reomerpuu 10 Y cUCTeMaTu3alyy | cucTemMaTH3aliy 3HaHUM 1

KJjlacca 3HaHUW UM YMEHUN | yMeHu

NTtorosoe noBTOpeHue YPpOK NOBTOpeHUst | YPOK MOBTOPEHUS U [To 3anucu
65-66. Kypca reometpuu 10 Y CUCTeMaTH3aluM | CUCTeMaTu3aly 3HaHUM U

KJjlacca 3HAaHUM M YMEHUM | YMeHUM
67 NTtorosoe noBTOpeHue
69 ) Kypca reometpuu 10

KJjlacca
70 3aKMrouuTe/NbHBIA YPOK




OCHOBHOE COAEPXAHWE 11 xnacc

Pabouas mporpaMma cocTaBjieHa Ha OcCHoBe  @e/lepaJlbHOTO  KOMIIOHEHTa
roCy/lapCTBeHHOI'0 CTaHZapTa OCHOBHOTO obiiero obpa3oBaHusi U [IprMepHO MpOrpaMMbl
OCHOBHOTO 0011jero o0Opa3oBaHuUs, TpeJHa3HaueHa [/s uU3yueHusi reomeTpuu B 11 Kiaccax.
CoryacHo ®PepepanbHoMy 0a3ricHOMy yueOHOMY TiIaHy [JaHHass paboudas TporpamMma
rpelyCMaTpHBaeT OpraHM3alMi0 Iipoilecca o0yueHusi B oObeme 68 wacoB (2 uaca B
HeJIeJTt0).

TpebGosaHus K ypogHio nodzomoeKu yuauwjuxcsi 11 kaacca (6a308biii ypoeeHb)

[ O/KHBI 3HATh.
MHororpanHuky. [Ipu3ma, ee ocHOBaHUsI, 00KOBbIe peOpa, BbICOTa, O0KOBAsi [TOBEPXHOCTb.
[Tpsimasi u HaknoHHas. mipu3Ma. I1paBwibHast ipu3smMa. [Tapannenernumnes. Kyo6.
[Mupamua, ee ocHoBaHHe, 60KOBBIe pebpa, BbICOTa, OOKOBast TIOBEPXHOCTD. TpeyrobHast
nupamua. [IpaBunbHas nupaMuza. YceueHHas nupamuod.
CummMmeTpuu B KyOe, B Mapasiiesienuresie, 8 npusme u nupamuode. IloHsimue o cummempuu 8
npocmpaHcmee (YeHmpasnbHasi, ocesas, 3epkanbHas). Ipumepbl cummemputl 8 OKpydicaroujem
mupe.
Ceuenusi Ky0a, IpU3MbI, TUPaMU/IbI.
[TpencTaBieHye O MPaBUIbHBIX MHOTOTPaHHUKAX (TeTpaszp, Kyb, oKTasp, JoeKasp 1
HMKOCAsp).
Tena v moBepxHOCTHU BpaleHusi. LIWMMHAD U KOHYC. YceueHHbIl KoHyc. OCHOBaHUe, BLICOTA,
OokoBast TOBepXHOCTb, 00pa3ytoliias, pa3BepTka. Ocesble ceueHus U cedeHus napasnie/bHble
OCHOBAHUIO.
[Tap u cdepa, X ceyeHUs], Kacame/nbHAsi NJIOCKOCMb K c¢epe.
OO6BeMbl Tes U TUIOIMIAAM UX TTOBepxXHOCTel. [IoHsmue 06 o6seme mena. OmHowieHue 06semMo8
noo0o6HbIX mel.
®opmysibl 06beMa Kyba, MpsMOYTOBHOTO Tapasijiesienurie/ia, TpU3Mbl, HWIAH/Pa. PopMYJIbI
o0beMa nupamu/ibl U KoHyca. PopMyJibl IJIOL[aAU TOBEPXHOCTeN LIWIUH/PA U KOHYCA.
®opmybl 06bema 11apa v Tioliagu cepsl.
KoopgyHaTte! ¥ BeKTOpHI. JleKkapTOBbI KOOPAUHATHI B IPOCTPaHCTBe. Popmysia pacCTOSAHUSA
MeXAy ABYMsI TOUKaMU. Y paBHeHUs1 cpepbl U n1ockocmu. Dopmyaa paccmosiHusi om mouku
00 njaockocmu.
Bexkrtopsl. Mogynb BekTopa. PaBeHCTBO BeKTOpPOB. Cji0keHre BeKTOPOB ¥ YMHOKeHe
BEKTOpa Ha YUC/10. YTOJ MexAay Bekropamu. KooparHaTe! BekTopa. CkangpHoe
Mpou3Be/ieHre BeKTOPOB.
[o/KHbI yMeThb (Ha MPOAYKTUBHOM YPOBHE OCBOEHUSI):
pacrno3HaBaTh Ha UepTe)kax U MO/ie/IsiX MPOCTPaHCTBeHHbIe (H)OPMbI; COOTHOCHUTDH TPeXMepHbIe
00BEKTBI C X OMMCAHUSMU, U300parkeHUSIMU;
aHa/IM3UPOBATh B IMPOCTEUIINX C/TydassX B3aMMHOE Pacrioyio’keHre 00HeKTOB B
MPOCTPAHCTBE;
1300pakaTh OCHOBHbIE MHOTOT'PAHHUKU U KPYTJIble TeJla; BBITIOTHSITh YePTeXXH 10
yCJIOBUSIM 3a/]ay;
CTPOUTH TIPOCTeIINe ceueHUs Ky0a, MPU3MbI, MMPaMU/IbI;



pelaTh JlaHMMeTpruYecKre U MpOoCTerIIe CTepeoMeTpUUecKre 3a/jlaui Ha HaXOoXK/leHHe

reoMeTpUUeCKUX BeJIMUUH (J/IUH, YTJIOB, TIIoIIaiel, 06beMOoB);

WCII0/Ib30BaTh TIPU peLlIeHUH CTepeoMeTpPUUeCKUX 3aZiau MjiaHuMeTpuueckue GakTbl U

MeTO/bI;

MPOBOJMTH JiOKa3aTesbHble PACCYKIEHUS B XO/le pelleHns 3a/ay;

BrnazseTs KoMreTeHLIUSIMU: yueOHO — MO03HaBaTeTbHOU, 1eHHOCTHO — OPUEeHTALIMOHHOM,
ped/ieKCMBHOM, KOMMYHUKAaTUBHOM, MH(POPMAaI[MOHHOM, COLIMA/IbHO — TPYJ0BOM.

CriocobHbI UCTI0/Tb30BaTh MPHOOpeTeHHbIe 3HAHUSI U YMeHUsT B TIPAaKTUUeCKOU J1esiTe/IbHOCTU U
TOBCeIHEBHOM KU3HU [IJISA:

HccieoBaHus (MOeTMpPOBaHUsT) HEC/IOXKHBIX MPAKTUUECKUX CUTYyal[di Ha
OCHOBe H3yueHHbIX (hOpMYJI U CBOMCTB (bUTYP;

BLIUMC/IEHWsS] 00beMOB U TIUIOIIA/iel TOBePXHOCTeH MPOCTPAHCTBEHHBIX TeJT TPH
pellleHHUH MPaKTUUeCKUX 3a/lay, UCII0/Ib3Ys ITPU He0OXOAUMOCTU CITPABOYHUKHU U
BBIUMC/TUTE/TbHbIE YCTPOWCTBA.

1. AranacsaH JI.C., bByty3oB B.®. N3yuenue reomerpuu B 10-11 knaccax. M., 1999;
2. 3u. b.I'., Metinep B.M., baxanckuii A.I'. 3agaun mo reometpuu st 7-11 Kjiaccos.

M., 1991;

3. Kykapiuiera I'.1. C60pHUK 3a/1au 10 TeOMETPHH B PUCYHKaX M TecTax, 10-11 kacc.

M.1999;

4. 3BaBuu JI.M. KoHTpO/BHBIE U POBEPOUHBIe paboThl 110 reomeTpun 10-11 Kmacc. M.,

2001;

5. Marematvka B 1mKkosie. ExxemecsuHblli HayYHO-MeTOQMYECKUN >KypHaJ.

I'nasHoltl yenbio cospemeHHO020 06pa308aHus SIBMsSIeTCs: pa3BUTHe pebeHKa Kak
KOMIETEeHTHOM TMYHOCTU MyTeM BK/IFOUEHHS ero B pa3/IMuHble BUbI LIEHHOCTHOU
yesi0BeueCcKou iessTe/TlbHOCTU: yue0a, TT03HaHUsl, KOMMYHUKaLYs1, TpogecCHOHaTBHO-
TPY/I0BOM BLIOOp, JIMYHOCTHOE CaMOpa3BUTHeE, LIEHHOCTHbIE OPUEHTAlM, TIOUCK CMBIC/IOB
»KusHeJesiTeIbHOCTUA. C 3TUX MO3ULUMI 00yueHWe pacCMaTpUBaeTCsl Kak MpoLiecc
OBJIaJ|eHUsI He TOJIBKO OTpezie/IeHHOM CYyMMOW 3HAHUM M CUCTEMOW COOTBETCTBYIOLIUX
YMEHWU U HaBBIKOB, HO U KaK IPOLIeCC OB/aZIeHUsI KOMIETeHLUAMU. OJTO ONpeesinsio
e o0yueHus TI0 TeOMeTpHH, KaK OFHOTO U3 pa3/ie/ioB MaTeMaTHUKU:

dbopMUpOBaHMe TpeJCTaB/eHU O MaTeMaTHKe KakK YyHMBEPCAJbHOM Si3bIKe HayKH,

CpeZiCTBe MO/Ie/TMPOBaHUS SIBJIEHUM UM MPOLeCCOB, 00 HesX U MeTO/ax MaTeMaTUKW;

pa3BuTHe JIOTAYECKOTO MBILTeHUS], TIPOCTPAHCTBEHHOTO BOOOpakeHHs,
aJITOPUTMHUYECKON KYJIbTYpPbl, KDUTUUHOCTA MBIIIEHUsT Ha YPOBHE, HeOOXOJUMOM [jist

Oyayieli mnpodeccuoHanMbHOM [esTeTbHOCTH, a TakkKe TMoc/ieayrliero obyueHus: B

BBICIIIH IIIKOJIE,;

OB/laZieHWe MaTeMaTUUeCKMMH  3HaHMSMHM W yMEeHMsMH, HeoOXOAWMBIMH B

MOBCEIHEBHOM >KW3HU, /151 U3yUeHUsl IIKO/JIbHbIX eCTeCTBeHHOHAyYHbIX JUCLIUIUIMH Ha

6a3oBOM ypoOBHe, /[ TIoNlyuyeHUsi oOpa3oBaHMsi B 00/acTaAX, He TpeOyrolux
yrny6ieHHOM MaTeMaTUueCKOM MOAr0TOBKY;

BOCIIUTaHUE CpPeJCTBAMHA MaTeMaTUKWA KyJ/IbTypbl JIMUHOCTH, TMOHMMAaHUS 3HAYMMOCTHU

MaTeMaTUKU [Jid Hay4YHO-TeXHWUeCKOro TMpOorpecca, OTHOLIEHHWS K MaTeMaThKe Kak K

yacTh 0Olijeye/ioBeUeCKOl Ky/JbTypbl Uepe3 3HAKOMCTBO C HCTOPHEM pa3BUTHUS

MaTeMaTUKH, BOJIIOL[MEN MaTeMaTUUeCKUX Ueu.
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Ha ocHoBaHuu TpebGoBaHuii ['ocyzapcTBeHHOro oOpa3oBaTesibHOrO cTaHzaprta 2004r.
B CO/lep>KaHuHY paboueli mporpammbl Mpe/iroJiaraeTcsi peasru30BaTh aKTyas bHbIe B
HaCTosALLlee BpeMsi KOMITETEHTHOCTHBINW, TMYHOCTHO-OPUEHTHUPOBAHHBIN, JesiTe/TbHOCTHBIN
MOAXO/BbI.

B coOoTBeTCTBUM CO CTaHAApTaMH cpefiHero (MoJ/iHOTO0) 061ijero ob6pa3oBaHUs 10
MaTeMaThKe U 0COOeHHOCTSIMH Kypca reOMeTpUH W3yueHHe MPOrpaMMHOI0 MaTepuasna B
11 knacce HarpapB/ieHHO Ha (POPMUPOBaHUE KJTFOUEBbIX KOMIETEHLIUM U IOCTHXKeHUe
C/IeIyIOIIUX Liee:

OO111eKyIbTypHasi KOMITETEHTHOCTD
dopmupoBaHue TMpejcTaB/ieHUt 00 HAesx W MeToJax  MaTeMaTWKH, O MaTeMaTuKe
KaK yHUBEPCAJbHOM $3bIKe  HAayKM, CpelCTBeé  MOJe/JMpPOBaHUS  SIBJIEHUW U
TMPOLECCOB;
dopMHUpOBaHUE TMOHMMaHUS, 4TO reoMeTpuJecKre dhopmbl SIBJISIFOTCS
W7leaTM3upPOBaHHBIMU 00pa3aMu peasibHbIX 00HEKTOB.

[TpakTHueckass MareMaThueckasi KOMIIETEHTHOCTb
OBnasieHHe S3bIKOM TeOMeTpMM B YCTHOM M TUCbMEHHOM (OopMe, reoMeTphYeCcKUMH

3HAHUAMU n YMEHUAMU, HEO6XO,EI;I/IMI:;IMI/I AJIsd N3ydeHus IITKOJIBHBIX
€CTeCTBEHHOHAYUHbIX AUCIHIIIINH;
OB]'Ia,Z[eHI/Ie MMpaKTN4YeCKNMHA HaBbIKdAMH HCI10/Ib30BAHUA reoMeTpuyeCKmux

WHCTPYMEHTOB AiJis1 u300paykeHus1 GUTYD, HaXOXK/AeHHsI UX pa3MepOoB.

Co1nuanbHO-TMYHOCTHAsE KOMITETEeHTHOCTh

Pa3BuTHe J/1I0rMueckoro MbIIUIEHUs, alrOPUTMUUYECKOW KYJIbTYPbl, MPOCTPaHCTBEHHOIO

BOOOpa)KeHHUsl, WHTYUI[MM, HeOoOXOJUMBIX /sl TPOJAO/IKeHUsT o0pa3oBaHUS W AJis

CaMOCTOSITe/TbHOM JesiTe/TIbHOCTH;

dopMHpoBaHWe yMeHUs TIPOBOJAWTL apryMeHTAllMi0 CBOEro BbiOOpa WM Xoja

pelleHus 3a/lauu;

Bocriutanue cpefcTBaMyd MaTeMaTWKW KYJbTYpPbl JIMYHOCTM 4Yepe3 3HAKOMCTBA C

HCTOpHel TeOMeTpUM, 3BOJIIOLIMEeN reOMeTpUUeCKUX UJIei.

KomnemeHmHocmHbili nodxod orpejiefisieT cjieAyrolde 0C00eHHOCTH TpebsiB/eHuUs
cofep)kaHusi 00pa3oBaHUSl: OHO TMIpeJCTaB/ieHO B BUJle TpeX TeMaTHUeCKUX OJIOKOB,
obecrnieurBarol[X (QopMHpOBaHMe KoMmIleTeHI[Mi. B rmepBom 06/i0Ke Tipe/icTaBIeHbI
JUaKTUUeCKWe eJuHUIlBl, obecrieurBaroIie  COBEPIIIEHCTBOBaHHME  MaTeMaTHYeCKhX
HaBBIKOB, pa3BUTHe JIOTUYECKOTO  MBIIIEHUS, TIPOCTPAHCTBEHHOTO  BOOOpakeHWUs,
airoOMeTpUueCcKou Ky/abTypbl. Bo BTOpOoM — [uJakTUYecKhe eAUHULbI, KOTOpbIe
colep)kaT CBeJeHHWs TI0 TeOpUM WCMOJIb30BaHWA  MaTeMaTU4yeckKoro  anrapaTa B
TIOBCE/IHEBHOM TIpaKTHKe. DTO CO/lep)KaHWe oO0yueHHWs siBiasieTcss 0a30M /i1 pa3BUTHSA
MaTreMaTH4yecKorW (MparMaTU4eckKord) M KOMMYHUKATHBHOW KOMIETEeHLMM ydyaiuxcs. B
TpeTbeM OJIOKe TIpeJCTaB/IeHbl [UIAKTHUYECKHe eQWHMIIbI, OTpPa’karolfue WCTOpUS
pa3BUTHS MaTeMaTUueCKOW Ky/JbTypbl, KaK 4acCTHu oO111euesI0BeUeCKOM 17|
obecrieunBarollie pa3BUTHE OOIIEKY/JIbTYPHOM M yueOHO-TTO3HaBaTebHOW KOMIIETeHI[UH.
[TpuHLMIibl 0TOOpa CO/ep)KaHWsl CBsI3aHbI C TIPEeMCTBEHHOCThIO 1iesieli obpa3oBaHus Ha
Pa3/IMUHBIX CTYTEeHSIX M YPOBHSX 00yueHMs, JIOTMKOW BHYTPHUITPeIMETHBIX CBsi3el, a
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TakKKe C BO3pacTHbIMM OCOOEHHOCTSIMM pa3BUTUs ydaluxcs. V3ydeHue reomeTpuu
BK/IOYaeT TIOATOTOBKY yuallluXCsd K OCO3HaHHOMY BbIOOpY TyTell TpOJO/DKEHUs
obOpa3oBaHus 1 Oyayieit rpodecCOHATLHOM JesITeTbHOCTH.
JluuHocmHas ~ opueHmayusi ~ obpa3oBaTesbHOTO  Tpollecca  BbISB/SIET  MPUOPUTET
BOCMUTATE/NbHBIX Y Pa3BUBANOLUX Liesell 00yueHus. ClIoCOOHOCTh yYaluxcsi TOHUMAaTh
TIPUYMHBI U JIOTUKY Pa3BUTHsI MaTeMaTHUeCKHX MPOLeCCOB OTKPhIBAeT BO3MOXKHOCTb [IIsI
OCMBICJIEHHOTO BOCTIPUATHUS BCEro pa3Hoobpasus MUPOBO033peHYeCKUX,
COL[MOKY/IbTYPHBIX CHUCTEM, CYILeCTBYIOLIUX B coBpeMeHHOM wmupe. CucTemMa yueOHBIX
3aHSATUA TIpU3BaHa CIIOCOOCTBOBaTh  PA3BUTHIO  JIMUHOCTHOM —CaMOUWEHTHU(UKAIUH,
TYMaHUTapHOM  KyJbTypbl LIKOJIbHUKOB, YCWIEHHIO MOTHBaLMU K COLMATbHOMY
TO3HAHMIO Y TBOPUYECTBY, BOCITUTAHUIO JTMYHOCTHO M OOIL[eCTBEHHO BOCTPeOOBAaHHBIX
KauecTs, B TOM qucse rpaXk/laHCTBEHHOCTH, TOJIEPAHTHOCTH.
JesimenbHOCMHbILU N0OX00 OTpakaeT CTpaTerui0 CoBpeMeHHOW o0Opa3oBaTe/bHOU
TOJIMTUKU: He00XOMMOCTb BOCIIMTaHUsI YesioBeKa U rPakK[aHKHa, NHTErPUPOBAHHOIO B
COBpPeMeHHOe eMy 00111ecTBO, HalleJIeHHOTO Ha COBepIIIeHCTBOBaHKe 3TOr0 001ijecTBa.
Cucrema ypOKOB COPUEHTHMPOBaHa He CTOJIbKO Ha Iepejayy «TOTOBBIX 3HaHWK», CKOJIBKO
Ha (opMUpOBaHWe AaKTUBHOM JIMYHOCTU, MOTUBUPOBAHHOW K caM00Opa30BaHHIo,
obsazarolieii JOCTaTOUHBIMU HaBbIKAMU M TICMXOJIOTUUeCKUMHU YCTaHOBKAMU K
CaMOCTOSITeJIEHOMY TIOUCKY, OTOOPY, aHa/Mn3y U UCIOJIb30BaHUI0 WH(GOpMAaLU. JTO
TIOMO>KeT BBIITYCKHUKY a/laliTUPOBATLCS B MUPe, re 00beM MH(OopMal[ui pacTeT B
reoMeTpUUeCKOM MPOrpeccuy, e colpaabHasi U MpodeccroHanbHasl yCHelHOCTb
HaTpsSIMYIO 3aBUCST OT MO3UTUBHOIO OTHOIIIEHUsI K HOBAL[UsIM, CaMOCTOSITe/TbHOCTH
MBILLIEHNs] © UHULIMaTUBHOCTH, OT TOTOBHOCTU MPOSIB/ISITH TBOPUECKUM MOXO0[ K Jiey,
WCKaThb HeCTaHJapTHble CIOCOObI pellleHUs] TIP006J/ieM, OT FOTOBHOCTA K KOHCTPYKTUBHOMY
B3aHMMO/]eHiICTBUIO C JTOIBMU.

Pabouas mporpamma B 11 Kkmacce mipearnosnaraer obyueHue B obbeme 68 uacoB (2u B
HeZlemto).
B cooTtBeTcTBUU C 3TUM peanu3yercs TurioBass «['eometpusi, 10-11», aBTOpOB
JI.C. ArtaHacsiHa, B.®. Byty3oBa, C.b. KagomijeBa u p. B o6beme 68 yacos.
B ToM uncinie, asia npoBeseHUs:
KOHTPOJIbHBIX paboT — 7 yueOHBIX UacoB.
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OTrunTeibHbIe 0COOEHHOCTH paboueii MporpamMMbl 10 CpaBHEHUIO C IPUMePHOM:

KonunuecTtBo yacoB B
Paszen N KonnuecTBO yacoB B
Al TIpYMepHOU N
paboueii mporpaMmMe
rporpaMme
BekTopsl B IpOCTpaHCTBe 6 7
MeTtop KOOpAWHAT B IPOCTPAaHCTBE 15 15
HumHAp, KOHYC, 11ap 16 16
OOBbeMbI T 17 17
OO6o06iaroIIiee TOBTOpeHUE Kypca
14 13
reometpuu 10 — 11 knacca

Cpok peanu3ariuu pabodeii yueOHOM MTPOrpaMMBbl — OJIUH YUeOHBIH TO/.
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Pa3BépHyTOe MOypOUHOEe II/IAHHPOBAaHHE

11knacc reometpus JI. C. AtaHacsiH 2 yaca B HeZe/o, Bcero 68 yacos

Ne | Tema ypoka

1e/ib ypoKa

HJIaHHPYEMbIﬁ pe3yjabTaT

JomMainee
3a/jaHue

JlaTa npoBeeHus

IToBTOpeHue Kypca 10 Kiacca 4 yaca

BekTOopsl B IpOoCTpaHCTBe 74

[Tonsitue BekTOpa | (hopmMUpOBaHUe cTp 86 Ne 322,325
B IPOCTPaHCTBe. Tripe/iCTaB/IeHUN
PaBeHCTBO YUaIUMHUCs 0 3HaloT ompe/iesieHre BeKTopa, Criocob ero
5 BEKTOpPOB BEKTOpE; I/I306pa)KeHI/IH W Ha3BdHUA, YMEIOT OIpeae/IaThb
OBJIaZleHUe paBHble BeKTopa. OCyLeCTB/ISOT IPOBEpPKY
HaBbIKAMU U BBIBO/IOB, T10J/IO’KEHHWH, 3dKOHOMEPHOCTEH,
yMeHUSIMU TeOopeM
n300pakaTh
BEKTOPBI .
Crnoyxenve u OBJIaJleHue ctp90 Ne331, 334,
BbIUUTaHUe HaBBIKAMU U 3HAIOT MpaBu/ia HaXO0XKAeHUsI CYMMBbI U 335
BeKTOpOB. CymMma | yMeHUsIMU Pa3sHOCTU BEKTOPOB, [IPUMEHSIOT 3aKOHBI
6 | HECKOJIBKHX TIPUMEeHSTh C/I0’KeHUS Y BbIUUTaHUSA JJ1s1 YIIPOLLeHUS
BEKTOPOB. 3aKOHbBI BbID&KEHUM, HAXOJAT CYMMY HECKOJIbKHX
CTI0’KeHUSs U BEKTOPOB. ¥MeloT (opMUPOBaTh BOMPOCHI,
BBIUMTAHMA /1 | 3a/jauk, CO3/laBaThb NPOOIEMHYI0 CUTYaLUIO.
YIIpOLLeHYS
BbIpa>KeHU.
YMHOXKeHne dbopmMrpoBaHre | 3HAIOT MpaBuU/a HAXOXAEeHUs CyMMbl U ctp91 Ne340,351,
7 | BeKTOpa Ha YKC/I0 | MPEe/CTaB/JeHUH | pa3sHOCTH BEKTOPOB, IIPUMEHSIIOT 3aKOHbI 348
yyaummucs o C/I0’KeHUS U BbIUUTaHUA [/1s1 YIIPOLLIeHUs
TrpaBuiIax BbID@)KEHU, HAXOJST CYMMY HEeCKOJIbKHUX




YMHO>XeHUsI BEeKTOpPOB
BEKTOpa Ha
YUCII0
KowmrmnianapHeie dbopmMrpoBaHre | 3HAIOT OMpe/ie/ieHre KOMITJITaHApHBIX BEKTOPOB, | CTP95
BeKTOpbI. [IpaBusio | mpescTaBieHWl | YMEIOT BbITIOJIHATE JA€UCTBHUSI C/I0XKEHUSI Ne357, 358
8. | mapamenenumena | ydyaridMHCs O HEKOMIUIaHapHBIX BEKTOPOB U YMETb
KOMIJIaHapHBIX | pacK/a/bIBaTh Jt000i BEKTOP 10 TpeM
BEKTOpax HEKOMIUIaHapHBIM BEKTOPaM
Pa3noxenue oBJlafieHue cTp 96 Ne363,367
BEKTOpa I10 Tpém HaBbIKaMU U
HEKOMIUIaHAPHBIM | YMEHUAMU
BEeKTOpaMm BBITIO/IHATD
neficTBus 3HaIOT onpezesieHye KUOMHJIaHaprIe BEKTOpa,
CITOXKEHUS YMEIOT BBINIOJIHATE JeUCTBUS C/I0KEHUS
9. HeKOMIUIaHapH | HEKOMIUIaHapHBIX BEKTOPOB U yMeTh
bIX BEKTOPOB 1 | PACK/Ia/IbIBaTh o060l BEKTOP TI0 TpeM
yMeTb HeKOMIl/IaHapHBbIM BeKTOpam
pack/iajbiBaTh
0o BEKTOP
I10 TpeM
HeKOMIL/IaHapH
bIM BeKTOpam.
YMeroT UcCIonbp30BaTh MOHATHSA: NapasiiesnbHble | He 3agaHo
10. Camocrosre/LHas paGora no Teme NpsiMble B IIPOCTPAHCTBe; Tapa/ule/IbHOCThb
«BeKTOpbI B MPOCTPaHCTBE» N
MIPSIMOM U IJIOCKOCTH. .
I'naBa V. MeToa Koop/jUHAT B NPOCTPAHCTBe (4aCOB)
11 | Ceasp Mexay CdopmupoBar | 3Hamb: TIOHATHE paJuyC-BeKTOpa
KOOpJuHaTaMu b HaBBbIK NIPOM3BOJIBHOM TOUYKM MPOCTPAHCTBA; cTpl10
BEKTOPOB U ornpezeneHus (bopMybl 17151 HAXOXK/IeHUs] KOOpJAUHAT
KOOp/JUHaTaMu1 KOOD/JUHAT BEKTOpA I10 KOOPJHUHATaM TOYeK KOHIIA U Ne 417, 418 (6),
TOUeK BEKTOpa 110 Havasia BEeKTOpa. 419
KOOpAUHaTaM Ymempb: peliats 3aauu 110 Teme
€ro KOHL[OB.
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12 | Ilpocreiie chopmrpoBaTh | 3HaTh: MOHSATHME KOOPJWHAT BeKTOpa B
3a/1auM B KOOP- HaBbIK JlaHHOM cucTemMe KOOpAWHAT; hopMyty ctplll Ne 425
JWHaTax TIpUMeHeHus pas/ioXKeHus BeKTOpa 10 KOOpAUHATHBIM (B, 1), 427, 428
dopmyn BEKTOpaM i, j, k ; TpaBU/ia C/I0)KeHus], (a, B)
13 | TIpocretiime KOOpAMHAT BbIUWTaHUS U YMHO)XEHUsS] BEKTOpa Ha
3a/1auv B KOOP- cepe/yHbI, YUMCJI0; TTIOHATUS PaBHbIX, KOJUJIMHEeapHbIX U ctp 111 Ne435,
JvHaTax. BbIUMCJICHUS KOMIIJIaHapHBIX BEKTOPOB; (POPMYJibl /151 437,438
3aKperuieHue. JJTHBI HaxOoXX/IeHHs1 KOOpUHAT BeKTopa 1o
BeKTOpa, KOOpJMHATaM TOYeK KOHILIa U Hauyasa Bek-
pacCTosTHUS TOpa, KOOP/IMHAT CepeJuHbl OTpe3Ka,
MeXy ABYMsI BBIUMC/IEHUS [I/TMHbI BEKTOPA I10 ero
TOUKaMU KOOpJUHAaTaM, pacCTOSIHUSL MEeXIY [ABYMS
TOUKaMHU.
YMeTsb: peliath 3a7aud [0 Teme
14 | Yron mexny Ypok usyue- 3Hamb: TIOHATHE yTrJjla MeXAY BeKTOpaMu;
BEKTOpaMu HUS HOBOT'O dbopMyibl /11 HAXOXKJEHUS YIia MeXIy ctpll6 Ne 441
Marepuaria, BEKTOpaMH 10 UX KOOpAWHATaM. (6, T, m, X, 3)
BBeCTHU Ymempb: pemiats 3ajaud 10 Teme
TIOHATHE yIJIa
Mexay
BEKTOPAMHU
15 | CkansipHoe Tipo- copmupoBath | 3Hamb: TIOHSITHE CKaJ/SIPHOTO TPOM3Be/leHust
u3BejieHue HaBbIK BEKTOPOB; /iBe (HOPMYJIbI /1/1s1 HAXOXK/eHUS ctpl17 Ne 445
BEKTOPOB NIpPUMEeHEeHUs CKaJIIPHOT'O TIPOU3Be/eHuUsI BeKTOPOB; (a, B), 448,453
orpe/ie/ieHUst OCHOBHBIE CBOMCTBA CKaJ/IsIpHOTO
CKaJIIPHOTO NIpOU3Be/ieHs] BEKTOPOB.
NIpOM3Be/leHuUs Ymempb: peliatb 3a7aud 110 Teme
TIIPYU peLleHUH
3a7a4
16 | KoHTposbHast Ypok nposepku | OcBOeHHe NIPAKTUYECKOI'0 HaBbIKa peLleHus He 3azano

pabota Nel o
Teme
«IIpssMoyrosieHas

3HAHUM.

KOHTPOJIbHBIX 3a/laHUM.

29




crucremMa

KOOpAUHAT».
17 | Anamus Beectu Ymempb: peluath 3ajaud HO TeMe
- KOHTPOJIbHOM TIOHATHE ctp 119 Ne 464
18 | paborsl. HanpaBJISIOLU (a, B), 466 (6,
Beruucienue X BEKTOPOB, B), 468
YTJIOB MEXAY dbopmyny ans
MPSIMBbIMU U BBIUKC/IEHUSI
TMJIOCKOCTSIMU yria,
copMHpOBaTh
HaBbIK
TIpUMeHeHUsI
3HaHUM TIpU
pelLleHrnn
3aja4
19 | Bbruncienue O600111eHNE 3Hamb: TIOHSITWE JBUW)KeHUsl TPOCTPAHCTBa;
YTJIOB MEXIY TIOHATHUSA OCHOBHbIE BH/IbI IBI)KEHUM; OIpe/ie/IeHHs ctp 125 Ne 480-
TIPSIMBIMU U napasuiesibHbI | OCEBOM, 3ePKa/IbHOM U [IeHTPaIbHOM 482
TMJIOCKOCTSIMMU. repeHocC u CUMMEeTpHH, Tapaijie/ibHOro MepeHoca.
CUMMEeTpUU Ymemb: peliath 3a/jaud M0 Teme
20 | TMapannenbHbIN NpUMeHUTeNlbH | 3Hamb: TIOHSITUE JIBW)KEHHSI MPOCTPaHCTBa;
repeHoc. 0K OCHOBHbIE BU/IbI [IBWKEHUM; OTipe/ie/ieHUs] ctp 126,Ne 485,
OceBast ¥ L[eHT- MPOCTPAHCTBY, | OCEBOWM, 3ePKa/JbHOM U LIeHTPabHOM 488
pasibHas U BBe/IeHHe CMMMeTpUH, NapasleflbHOro repeHoca.
3epKasbHast TIOHSATUN YMemb: peliath 3ajjaud M0 Teme
CUMMeTpUHU. 3epKaJibHOM
CUMMETDUH.
21 | Ypok obobiijaro- YpoK noBTo- .3Hamb: TIOHATUE CKaJISIPHOTO TPOU3Be/eHUS
IT[ero 1o- peHusi U 0000- | BEKTOPOB; /iBe POPMYJIbI JIJIsT HAXOXKIEHUST ctp 127 Ned90,
BTOpeHUs 11eHUs CKaJIIPHOT'O TIPOX3Be/jeHUsI BEKTOPOB; 493,505
OCHOBHbIE CBOMCTBAa CKaJsSIpHOTO
22 | KonrposbHas pabora Ne 2. «MeToj; | IPOU3Be/IeHNsT BEKTOPOB. He 3agano

KOOpAHUHAT B MPOCTPAHCTBE»

Ymemb: pemiaTb 3aad4M 10 TeMe

I'naBa VI. Ilunuuap, KoHyc 1 map ( yacoB)
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23 | AHanus K/p. Beectu 3Hamb: TIOHATHS LWJIMHAPUUECKOU
[TonsaTtue TIOHATUE TOBEPXHOCTH, LIWJIUHAPA U ero 3/1IeMeHTOB ctpl33 Ne 525,
LWIMH/pA LIAIMH/PA, (6oKOBOI ITOBEPXHOCTU, OCHOBAHU, 524, 527 (6)
W3yUUTh 00pa3yroIumx, OCH, BICOTHI, pajinyca);
3/1eMEHTHI, ceueHusl LUIWH/PA.
BU/Ibl CEUEHWU | YMemb: pellaTh 3aJauyd [0 Teme
24 | Ilnowmwazb BeiBectu 3Hamb: TIOHSTHE pa3BepTKu OOKOBOM
MOBEPXHOCTHU 1[U- | Gopmyy MOBEPXHOCTH LIWINHAPA; POPMY/Ibl [Jisl BbI- ctp 140 Ne 539,
JIMHJpa TJIOLIAN YKC/IeHUS TUTOIIa[i OOKOBOM U TTOJTHOM 540, 544
TOBEPXHOCTH, MOBEPXHOCTH LIWIMHAPA.
chopMupoBaTh | YMemb: peliath 3a/jaud M0 Teme
25 | Pewenue 3azmau HaBbIK 3Hamb: TIOHATUS LWIMHAPHUYECKOU
- 1o Teme pelleH6us MOBEPXHOCTH, LIWIMH/PA U ero 3/1eMeHTOB
26 | «Iunuagp» 3a/a4 Ha (60KOBOI MOBEPXHOCTH, OCHOBAHWIA, ctpl34 Ne 531,
BBIUHC/IEHE 00pa3syoI1x, 0CH, BEICOTHI, paJjuyca), 533, 545
I OIEN] pa3BepTKH OOKOBOI TTOBEPXHOCTH I[U-
MOBEPXHOCTH JIUHJIPA; CeueHUs! LUIMHAPA; (GOpPMYJIbl A1
BBIUKC/IEHHS TIIOIaZii OOKOBOM U TTOJTHOM
MOBEPXHOCTH LIWUH/A.
Ymempb: pemath 3a7auu M0 TeMe
27 | Ilonartue Bsectn 3Hamb: TIOHATUS KOHWUYECKOM II0BEPXHOCTH,
KOHyCa TOHATUE KOHYCa U ero 37ieMeHToB (00KOBO# ctpl38 Ne 548
KOHY(Ca, MOBEPXHOCTH, OCHOBaHUs, BEPIIUHBI, (6), 549 (6),
H3YUUTh 00pa3yoIux, 0CH, BBICOTHI); CeUeHMUS 551 (B)
3JIeMeHTHI, KOHyCa.
BU/IpI CeUeHUN | YMemb: peliath 3a/jaud MO TeMe
28 | IInowans BeiBectu 3Hamb: TIOHATHE pa3BepTKH OOKOBOI
MOBEPXHOCTHU bopmyny MOBEPXHOCTH KOHyca; (OpMyJibl I/IOLIaAN ctp139 Ne 558,
KOHyCa M/I0Lain OOKOBOW U TIOJTHOHM TIOBEPXHOCTH KOHYCA. 560 (6), 562
TOBEPXHOCTH, Ymemb: pemath 3aauu Mo TeMe
copmMHpOBaTh
HaBbIK
peleH6us
3a/ja4 Ha
BBIUMC/IEHHE
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TUIOLIATH

TIOBEPXHOCTHU
29 | YceueHHbIH Beectu 3Hamb: TIOHSITUSI YCeUeHHOr0 KOHyCa U ero
- KoHyc. ITnomazns TIOHATHE 3/1eMeHTOB (DOKOBOI TOBEPXHOCTH, ctpl40 Ne 567,
30 | moBepXHOCTH yCeueHHOT 0 OCHOBaHUH, BepIIMHBI, 00pa3yoIux, OCH, 568 (6), 565
yCeUeHHOT0 KOHyCa, BBICOTBI); CEUeHHUsl yCEeYeHHOro KOHYyca.
KOHYCa. W3yUUThb Ymemb: peliath 3alaud 10 TeMe
5/IeMEeHTHI,
BU/IbI CeueHun
31 | Cdepa u map. Bgectn 3Hamb: TIOHATUS C(epbl
YpaBHeHue TIOHSATHE Y 111apa U UX 3/1eMeHTOB (pazuyca, ctp 150 Ne 573,
cdepsl. YCEUeHHOro JiyameTpa); ypaBHeHHs [I0OBepXHOCTH; 577 (6),
KOHYCa, BbIBO/| YpaBHEHUSI C(ephbl. 578 (6),
W3YUUTh Ymemb: peluats 3a7,auu 579 (6, r)
3JIeMEeHTHI, o Teme
BU/Ibl CeUeHUM
32 | BsaumHoe Paccmotpets 3Hamb: TPU Cy4dass B3aUMHOI'O
pacrioyio’keHue BCe CJIyuyau pacrosiokeHust cepbl U IJIOCKOCTH; cTpl51 Ne 587,
cdepbl B3aMMHOTI'0 TIOHSATHSI KacaTelbHOU TJIOCKOCTH K cdepe, 584, 589 (a)
Y IJIOCKOCTH. pacrioyiokeHust | TOYKM KacaHusi; CBOWCTBO
KacarenbHast , l0Ka3aThb Y TIpY3HAaK KacaTe/JbHOW IJIOCKOCTH K cdepe
IIJIOCKOCTB K TeopeMbI C Jl0Ka3aTe/bCTBaMHU.
C(l)epe_ CBOUCTBO U Ymemb: peuiaTtb 3a4a44d II0 TeMe
NIpU3HAaK
KacaTreJbHOM
IJIOCKOCTH
33 | Ilnowazap cdeprl | chopMupoBaTh | 3HamMb: TIOHATHS C(epbl, OMMCAHHON OKOJIO
HaBbIK MHOTOIpaHHUKA YU BIMCAHHOM B cTtpl52 Ne 594,
pelleHus MHOTOTPaHHUK; (OpMyJy IUIoLaZu Chepsbl. 598, 597
3ajiau Ha Ymemb: peluaTh 3afiauu
BBIUMC/IEHUE o Teme
IUI0Ia U
cdhepu
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34 | Pemenue 3azmau Cdopmuposar

10 TeMme b HaBbIK
pelleHust
«Cdepa» TIPOCTPAHCTBe
HHBIX 3a/]a4

35 | PasHele 3azmauu (hopMrpoBaHU
Ha eu
MHOTOTPaHHUK COBEpILIEHCTBO
LWIUHJPD, 11ap U BaHue
KOHYC HaBbIKOB

36 | Pa3Hble 3ajau peleHus
Ha 3a/ja4 Ha
MHOTOTPaHHUKH, BBIUKC/IEHUE
LWIVH/P, 11ap U 5/1eMEHTOB
KOHYC MHOTOTPaHHUK

37 | Pewenve 3ajau OB, LWIMHAPA
Ha U 111apa
MHOT'OTDaHHUKM.
LWIWHJD, 1ap U
KOHYC U3
Marepuanos EI'D

38 | ¥Ypok

- | obobimaroiero

41 | noBTOpEHUs U
pellieHue 3a7au
1o teMme «Tena
BpallleHHs».

42 | KoHTpo/bHas

pabota Ne3. LInmHAp, KOHYC U 11ap

3Hamb: TIOHSATUS L[WIMHAPA U €ro
3/IEMEHTOB, pPa3BepTKA OOKOBOM
TOBEPXHOCTH I[uuHApa, KoHyca u ero
3/IEMEHTOB, pPa3BepTKA OOKOBOM
MOBEPXHOCTH KOHYCa, yCeUeHHOr0o KOHyCa U
ero 3/IeMeHTOB, c(hepbl U 111apa U UX
3/IeMEHTOB, YPaBHEHHs TIOBEPXHOCTH,
KacaTtesbHOM TIJIOCKOCTU K cdepe, TOUKH
KaCaHHsI; CeueHUs I[UIUH/PA,

KOHyCa M yCeUeHHOTO KOHyca; (opMYJibl
JI/TSI BBIUMCJIEHUS TUTOIIad OOKOBOM U
TMOJIHOM TOBEPXHOCTU LWUH/PA, TN
OOKOBOI1 U MOTHOM TIOBEePXHOCTH KOHYCa U
yCeueHHOTr0 KOHYCa, T/Iolaau chepbl;
CBOMCTBO U TpU3HAK KacaTeJbHOU
IJIOCKOCTH K cdepe; ypaBHeHUe Cdephl.
Ymemb: pemiath 3a/jauM 10 TeMe

cTpl54 Ne 620,
622,623

ctpl155Nen 631

(6),
634 (a), 635 (6)

cTtpl56 Ne 639
(a), 641,643 (6)

cTp 156 Ne643

(B),
644, 646 (a0
c1p 153

Ne613,6176, 622

He 3amano

I'naBa 7 O0bémbI Tes1 17u
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43 | AHanus K/p. Beectu 3Hamb: TIOHATHEe 0OBeMa; CBOMCTBA
[MoHsTHE TIOHSTHE 00BEMOB; TeOpeMy U CJiefICTBHE 00 0Obeme ctp 161 Ne 648
obwema. O6BemM 00BéMa, MIPSIMOYTOJILHOTO Tiapasuie/iernure/ia. (6, B), 649 (0),
[IPAAMOYT0JIbHOT'O U3yUUTh Ymemb: peluats 3afaud 110 TeMe 651
rapa’isie- Jl0Ka3aTesbCTB
nenuresa. 0 hopmy.bl,
44 | Pewienvie 3ajay chopmupoBats | 3Hamb: TIOHATHE OObeMa; CBOMCTBA
o teme «O6bem HaBBIK 00BbEMOB; TeOpeMy U C/e[CTBHe 00 oObeme cTp 162
IIPSIMOYTOJIbHOTO pelleHus MPSIMOYTOJIBHOTO T1apasulesiernuriesia. Ne 656, 657 (a)
rapajisie- 3a/ja4 Ha Ymempb: pelliaTh 3aJjaud 10 Teme
JeTvre [a» BbIUKCJ/IEHUE
o0béMa Tesa
45 | O6vem CdopmupoBatr | 3Hamb: Teopemy 006 oObeme TIPSMOWM MPU3MBI
MpsIMOi b HaBbIK C Jl0Ka3aTeabCTBOM. ctpl64 Ne 659
TMPU3MBbI pelleHns Ymemb: pemiath 3ajjau 10 Teme (6), 661, 663 (a,
3a/ay Ha B)
BBIUKC/IEHUE
00béMa
TIpSIMOM
TIPU3MBI
46 | O6bem 1U- CdopmupoBatr | 3Hamb: Teopemy 00 00BeMe LIMMHApA C
JIMH[pa. b HaBbIK JlOKa3aTe/IbCTBOM. ctp 165 Ne 666
pelieHus Ymemb: pemaTte 3374y IO TeMe (6), 668,670
3a/ja4 Ha
BbIUKC/IEHUE
00béMa
LUIMHJPA
47 | BbluncieHue Beectu 3Hamb: OCHOBHYIO (opMymny AJis
00BbEMOB MPSIMOM | OCHOBHYIO BBIUMC/IEHUST 0ObEMOB TeJl. ctp 171 Ne 674
TIpU3MBbI U bopmymny Ymemb: pemath 3ajjauu IO Teme ,675
LWIUH/pA. BBIUKC/IEHUS
48 | O6bem 00BEMOB, 3Hamb: TeopeMy 00 00beMe HaKIOHHOH ctp 171 Ne 679,
HaKJ/IOHHOM chopMupoBaTh | TIPU3MBI C [J0Ka3aTeIbCTBOM. 681, 683
TIPU3MBI HaBBIK Ymemb: peliaTh 3ajlaud MO Teme
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49 | Obvem nu- TIpUMeHeHus 3Hamb: TeopeMy 00 oObemMe MUpaMU[bl C ctp 172Ne 684
paMuUIbI ¢dopMysibl TIpU | [J0Ka3aTesnbCTBOM; opMysty obbema yce- (6). 686 (6), 687
Hax0X/leHU! YeHHOM MYpaMU/bl. YMemb: pellaTh 3a/jauu
00BEMOB 10 TeMe
50 | BerunciieHve Tes1 € | pa3/MUHbIX
- | momolibr0 TeJI:
52 | ompepesieHHOrO HAaKJIOHHOM
VHTerpasa. TIPU3MBI,
53 | O6beM KoHycCa MTUPaMU/IbI, 3Hamb: Teopemy 00 oObeMe KOHyca C
KOHYCa, Jl0OKa3aTesbCTBOM; dhopMyy oObeMa ctpl73 Ne 701
yCeUYeHHOro KOHyca. (), 703, 705
Ymemb: peliath 3ajjaud M0 Teme
54 | Pemenue 3azau 3Hamb: TeopeMy 00 o0ObeMe KOHYCa;
o Teme «O0beM dbopMysy obbemMa yCeueHHOTO KOHYyca. Crp.173
KOHyCa» Ymemb: pemath 3ajaud 110 TeMe 707, 709
55 | KonTposibHas padora Ne5. He 3azano

O0BeMbI Ten

56 | AHanus K/p. CdopmupoBat | 3Hamb: TeopeMy 00 06beMe I11apa C
OO6wem mapa b HaBBbIK Jl0Ka3aTe/JbCTBOM. YMemb: pellaTb 3aJauu ctpl77 Ne 710
BBIUKC/IEHUSI 110 TemMe (6), 712, 713
57 | O6beM 11apOBOTO | OOBLEMOB: 3Hamb: oripefiesieHus1 11apoOBOr0 CerMeHTa,
CerMeHra, 1iapa, IIIapOBOTO CJIOA U IIIapOBOI'0 CEKTOPa; ctp 177 Ne 717,
IIaPOBOI'0 CJIOSI U | LIapOBOrO dbopMybl 17151 BLIUKMC/IEHUS] 00bEMOB YacTei 720
11apOBOTO CermMeHTa, mIapa.
ceKTopa 11apOBOTO Ymemb: pelliaTh 3aJjaud 10 Teme
58 | Ilnowjaaer cdepbl | caosd U 3Hamb: BbIBOJ, OpPMYJIbl TUIOIIAAU Cdephbl.
111apOBOr0 YMerts: pemiats 3ajaud 10 TeMme cTp 178 Ne 723,
CeKTopa. 724
59 | Peluenue 3azmau Ymemb: pemaTe 3a7,@auu 10 TeMe

Ha MHOT'O-
TPaHHUKH,
LUUH/P, KOHYC
U 111ap

crp 181 Ne 751,
755
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60 | Konrpo./ibHas padora 6. 06 bem He 3agaHo
mapa
H IJI0aab cepbl
IToBTOpEHHEe 4
61 | AHamus K/p. Ypok 3Hamb: TIOHATUSA [apajule/IbHbIX IPSAMBIX, 3azauu Ha
- [ToBTOpEHME TI0 TIOBTOPEHMUS OTpe3KOB, Jy4yelli B TIPOCTPAHCTBE; Teopemy MOBTOPEHUe U3
62 | Teme 1 000011IeHUsST 0 TIapaJlyIeJIbHBIX MPSMBIX; JIEMMY O TU/TAaKTHYeCKUX
«MHOrorpaHHUK riepeceueHuH TMI0CKOCTH MaTepHuasioB
». Trapa’uie/IbHbIMU TIPSIMBIMU; TEOPEMY O TPeX ypoBHsi B
rapasuyie/ibHbIX — TIPSIMBIX;  BO3MO>KHBIE
CJlydad B3aMMHOTO PACIIOJIOKEHUS TIPSMOM
Y TVIOCKOCTU B TIPOCTPAHCTBE; TIOHSTHE
TapasuieIbHOCTH TIPSIMOU U TVIOCKOCTH;
TIPU3HAK TapasulelbHOCTH TIPSIMOUN U
TJIOCKOCTU. YMemb: pelllaTh 3a/lauu 10 TemMe
63 | IToemopeHue no Ypok 3Hamb: noHsAMuUe CKA/IAPHO20 3adauu Ha
meme noemopeHusi npou3seedeHus1 8eKmopos; 0ee (hopmyibl 015 nosemopeHue u3
«/lekapmoenl u 0000wWeHus HAX0JCOeHUsl CKA/15IPHO20 Npou36edeHust JudaKmuueckux
KOOpOUuHambl u 6eKMopoe; 0OCHOBHbIe C80LICMEa CKA/ISIPHO20 mamepuanos
@eKmopbl @ npou3seedeHusi 6eKIMOpoas. ypoBHs B
npocmpaHcmee» Ymemb: pewiamsp 3ad0auu
no meme
64 | IToemopenue no Ypok 3Hamb: ¢popmyabl n1owyadu 6okoeoti 3adauu Ha
meme «Ilnowjadu | noemopeHus noeepxHocmu u no/iHOU nogepxHocmu noemopeHue u3
u 006embl u o606weHus nupamuobl, naoujaou 6GoKoeoli NogepxHoCcmMu | OUOAKMUYEeCKUX
MHO0202PAHHUKO8» npasu/bHoll NUpamuodbl, naowjadu 6okoeotl mamepuanoe
nogepxHocmu ypoBHs B

yceueHHOU nupamuodbl, niowjaou
nogepxHocmu npsAMoti U HaAK/10HHOU NPU3Mbl;
meopemy u csiedcmeue 06 o6veme
npsiMoy20/1bHO20 napasjijiesaenunedd; meopembl
00 o0veme

npsiMoti npu3mbl, NUPamuobl,

yceueHHOU NUPAMuoblL.
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Ymemb: pewiamb 3a0a4u no meme

65 | [loBTOpEeHue mno YPpoK MOBTO- 3Hamb: (HopMyJibl /711 BBIYMUCIEHUS 3ajaun Ha I0-
Teme «[lmoijazu peHust u 0000- | ToIaAM 6OKOBOM M MOTHOM TTOBEPXHOCTH BTOpEHHe U3
1 00BeMbI Test 1IeHUs LWJTMHAPA, T101aiu OOKOBOM ¥ MOJTHOM JVAKTUYeCKUX
BpalLleHHs» MOBEPXHOCTH KOHYCa U yCeueHHOro KOHYCa, MaTepHasoB
ioiau chepbl, 00beMOB I1apa 1 4acTei ypoBHs C
11apa, JUWIMHAPa, KOHyCa U yCeUYeHHOT0
KOHYCa.
Ymemb: peliate 3a/jauy M0 Teme
66 | Pemenue 3ajau YpoK MOBTO- 3Hamb: OCHOBHOM TeOpeTHUYeCKUM marepuan | 3ajauu
Kypca peHusi U 0000- | Kypca CTepeoMeTpHH. MO/IrOTOBU-
CTepeoMeTpuH. 1IeHUs Ymemp: pemiats 3ajjaud 10 Teme TeJIbHOTO
BapuaHTa
KOHTPOJIbHOM
paboThi
67 | KouTpoibHan YPOK KOHT- 3Hamb: OCHOBHOM TeopeTHueCKUM Marepuan | He 3agaHo
pa6ora Ne7 (uTo- | ponst 3YH Kypca CTepeoMeTpUM.
roBas) yyamuxcs Ymempb: pemath 3aZjauu
68 | AHanus K/p. Ypok 3akpern- | 3Hamb: OCHOBHOM TeOpeTHuUeCcKUW Marepuan | Tpu-ueTbipe

Pewenne 3azau.

JIEHUS U3yUeH-
HOTrO

Kypca CTepeOMeTpHH.
Ymempb: peluatb 3ajauu

3a/lauM YPOBHS
B 1o mare-
puasam EI'OD
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