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[Ipunsta¥ TBepkieHa

Ha 3aceganue MO yuureneill MaTeMaTHKH,

¢bu3uku 1 nHGOpMATUKH [Tpuka3 o mkosue Ne 82
npotokoi Ne 1 ot 31 aBrycra 2021r.

oT «27» aBrycra 2021r.
PykoBoaurens mmo M.IO.ManokuHna JMpeKkTop mKOJIbI N.A.Yekmapéna

Pabouast nporpamma y4e0HOTo npeamera
«MaTemMaTHKa: reoMeTpus»
11 kxace
®I'0C COO (MPOPUJIbHBIN YPOBEHb)

VYyurens: Manokuaa MO

c. bpetitoBo, 2021 r.



MNOACHUTEJIBHASA 3AIIUCKA
Pabouast mporpamma o reomerpun aiis 11 kinacca (mpoduiIbHBIA YPOBEHB) COCTABIICHA Ha
OCHOBE CJIEIYIOIUX JOKYMEHTOB!

1. ®enepanbHOrO rocyJapcTBEHHOTO 00pPa30BATENBLHOTO CTaHIApTa CPEIHEro OOIIEero
o0pa3oBaHMsI, yTBEP)KIEHHOTO ITPpUKa3oM MUHHUCTEpCTBa 0OpazoBaHus u Hayku PD orl7 mas
2012 1. Ne 413

2.IlpumepHas ocHOBHasi oOpa3oBaTelbHasi MPOrpaMma CpeIHero oOmero oOpa3oBaHMs,
yTBepkaeHHas ~ DenepaibHbIM  y4eOHO-METOMUYSCKAM  OOBCAMHCHHEM 10  00LeMy
obpazosanwto (IIpotokon 3acenanus ot 12 mast 2016 roga.Ilporokon Ne2/16);

3. 'eomerpusa. COOpHUK TpUMEpHBIX pabdounx nporpamm. 10-11 kiaccsl: yue6.nmocobue s
o0mieo0pa3oBar. opranu3aiuii : 6a30Belid U yrryonénueiid ypoau/ CocraButens T.A.
Bypmuctposa, - 3-¢ u3a., nom.- M.: [Ipocsemenue, 2019 r.

YueOHast 1eTeJIbHOCTb OCYIIeCTBJIsAETCH MPH HCI0JIb30BAHUM:
- YMK: I'eomerpus. 10-11 kinaccel.: y4ed.1/1001meo0pa3oBaT. Opranu3anui : 0a3oBblii u
yrayouaennbiii yposens / JI.C. Atanacsan, B.®. Byry3os, C.b. Koromues u ap. — M.:
IIpocsemenue, 2019.
IIporpamma paccunTana Ha yriiy0JeHHbI ypoBeHb 00yuenus (10-11 kinacc) 402 yaca

v' 11 kiace — Aare6pa M HayajIa MaTeMaTHYecKoro anaiausa (132 yaca) +

I'eomerpus (664yacoB) = 198 yacon
Cor1acHo yyeOHOMY IUIAHY HIKOJIBI Ha U3y4yeHHe reomerpun B 11 kiacce orBoauTess 2
yueOHbIX Yaca B HeJleJl0, Bcero 66 4acos .

Lensimu peanuzanuu yuedHoro npeamera «MaTeMaTHKa» Ha yriIyOJIEHHOM YPOBHE CPETHETO

o011ero o0pa3oBaHus SBISIOTCSA:

v’ (opMupOBaHKE NPECTABICHUI O MaTEMATHKE, KaK YHHBEPCATLHOM S3bIKa HAYKH,
CpeICTBE

v/ MOJETMPOBaHHUS SBJICHUI U MPOIIECCOB, 00 UAESIX U METOJaX MaTEMATHKHU; Pa3BHUTHE
JIOTUYECKOT0 MBIIIIEHUS], TPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aITOPUTMUYECKOM

v KyJBTYpbl, KPUTHYHOCTH MBIIIUICHUS Ha YPOBHE, HEOOXOMMOM JIjisi 00y4€eHHs B BBICIIEH
IIKOJIE TI0O COOTBETCTBYIOIIEH CHEUAIbHOCTH, B Oyay1eil npogeccoHaaIbHOM
JIeSITEJIbBHOCTH; OBJIa/IEHUE MAaTEMaTUYECKUMU 3HAHUSIMU U YMEHUSIMH, HEOOXOIMMBIMH B
MMOBCEAHEBHOM KH3HU,

v/ JUIS U3yYeHHUS [IKOJIbHBIX €CTECTBEHHOHAYYHBIX IUCIHUIUIAH Ha 6A30BOM YPOBHE, U
NOoJy4eHus: 00pa3oBaHMs B 00JacTsAX, HE TPeOYIOIUX YIrITyOJIeHHON MaTeMaTHu4ecKoi
HOJArOTOBKH; BOCIUTAHUE CPEICTBAMHU MAaTEMATUKU KYJIbTYPbl JIMYHOCTHU: OTHOILIEHUS K
MaTeMaTHKe KaK 4acTu

v’ 00IIIeueIoBeuecKOi KyIbTyphl: 3HAKOMCTBO C UCTOPHEH Pa3sBUTHS MATEMATHKH,
HBOJIIOLIMEN MAaTEMaTHUECKUX HIeH, TOHUMaHUs 3HAYMMOCTH MaTeMaTUKH JUIsI
00LIECTBEHHOI'O ITporpecca.

3agauamMu peanu3aniy yueOHoro npeaMera «MaremaTruka» Ha yrilyOJeHHOM YPOBHE CPEHETO
0011ero 00pa3oBaHuUs SBISIOTCS:



CHUCTEMATHU3UPOBATh CBEICHUA O YNCIIAX; U3YUYUTh HOBBIC BUBI YACIOBBIX BBIPAKECHUN U
dopmy;
COBEPIICHCTBOBATh IIPAKTUYECKHUE HABBIKU U BBIUUCIUTENBHYIO KYJIBTYPY, PACIIUPUTD U
COBEpILEHCTBOBATH alIreOpandeckuii anmnapar, copMupoBaHHBIN B OCHOBHOM IIKOJIE U €T0
IIPUMEHEHHUE K PELICHUIO MAaTEMAaTUYECKMX U HEMAaTEeMAaTUYECKUX 3a7a4;
paclIMpuTh U CUCTEMATU3UPOBATh OOIIME CBEIEHUS O QYHKIHUAX, IONOJIHEHHUE Kilacca
M3y4aeMBbIX
GyHKUMH, MIUTIOCTPALUS [UPOTHI IPUMEHEHUS PYHKIUHN U1 ONUCAHUS U U3yUCHUS
pEaIbHBIX 3aBUCUMOCTE;
U3YYUTh CBOICTBA MPOCTPAHCTBEHHBIX TeJN, (POPMHUPOBATH YMEHUS IPUMEHSTH ITOTy4YCHHBIE
3HAHUA
JUISl peleHUs IPAaKTUYECKUX 3a1a4;
pa3BUBATh IIPEACTABIICHUS O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
OKpYXKarollleM MUpe,
COBEpPILLIEHCTBOBATh MHTEIUIEKTYalIbHbIEC M PEUEBblE YMEHUS IyTeM 00OoTralleHus
MaTEMaTUYECKOTO S3bIKa, Pa3BUTHSI JIOTUYECKOTO MBIIIIJICHUS;

ITIO3HAKOMUTBCS ¢ OCHOBHBIMM HJIEIMHM M METOJIaMU MAaT€MaTUYECKOr0 aHAJIN3a.

Ilnanupyemblie pe3yJbTaThbl 0CBOeHHS y4eOHOTro npeamera B 11kiaacce

«Maremaruka: reomerpusp» 11 kiacc

Yriy0/1eHHbIH YpOBeHb
«CHCcTeMHO-TeopeTHYeCKHe Pe3yJIbTaThI»

BbInyCKHUK Hay4uTCs BbINyCKHUK MOJYyYHT
BO3MOKHOCTh HAYYHTHCHA
JJist yCIenrHoro mpoAoJKeH!s] 00pa3oBaHusI Hns obecneuenuss 603mMoACHOCIU
OCBOCHUSA ycnewuwHozo I’lpO@O]l.?fceHuﬂ
npeamera IO CTIEIUAIBHOCTSM, CBSI3aHHBIM C IPUKJIaIHBIM 06pa306aHUA NO CREYUATBHOCTIAM,
WCIIOJIb30BaHUEM MaTEMaTHKH COA3AHHBIM C OCYUeCMEIeHUEM
HAYYHOU U UCCAEO08AMENbCKOU
desimenibHOCmU 8 0baacmu
MAMeMamuKy U CMEICHLIX HAYK
TpeGoBanus k pe3yabTaTam
TI'eomempusa | — Buajners reoMeTpUYECKMMH MOHATHAMH IIPU PELICHUN —  g1ademv pa3HvLIMU CHOCOOAMU

3aJ1a4 ¥ POBEJICHUU MaTEeMaTHUECKUX PACCyXKICHUM;
CaMOCTOSTEILHO (POPMYJIUPOBATH OMPEICIICHUS
Tr€OMETPUYCCKUX (DUTYD, BBIJIBUTATh THIIOTE3bI O HOBBIX
CBOWCTBAX ¥ MPU3HAKAX T€OMETPUIECKUX QUTYD U
000CHOBEIBaTh WM ONPOBEPTraTh UX, 0000IaTh HITH
KOHKPETH3UPOBATh PE3yJIbTaThl HA HOBBIX KJIaccax
¢buryp, IPOBOJIUTH B HECIOKHBIX CITYJasix
KIIACCU(PUKAIMIO (PUTYP TIO PA3IIMYHBIM OCHOBAHHSM;
MCCIIEIOBATh YEPTEIKHU, BKIFOUAss KOMOMHAIIUU QUTYD,
W3BJIEKATh, HHTEPIPETUPOBATH U IPe0OPa30BHIBATH
nHGOPMAITHUIO, MPEACTABICHHYIO Ha YePTEKAX;

peliaTh 3aa9u reOMETPUYECKOTO COIePIKaHUs, B TOM
YHUCIIC B CUTYAIIHSIX, KOT/Ia AJITOPUTM PEIICHUS HEe
CJIeIyeT SIBHO U3 YCIIOBHS, BBIIOIHIATh HEOOXOUMBIE JIJIS
pelIeHus 3a7a4u TOIOJIHUTEIbHBIC IIOCTPOCHHUS,

3aA0aHUsl NPAMOU YPAGHEHUAMU U
yMemb NPUMEHAMb NPU peleHUU
3a0ay;

—  NpUMeHsmb npu peuleHuu 3a0ay
u oKazamenbcmee meopem
BEKMOPHDII MEMOO U MEMOO
KoopouHam,

—  umemw npedcmasnenue 06
akcuomax obvema, NPUMeHsIMb
Gopmyivbl 06veM08 NPAMOY20Tb-
HO20 napanierenunedd, npu3mol
U nUPaAmMuodvl, mempa’zopa npu
peutenuu 3a0ay,

—  npumeHsms meopemul 00
OMHOUEHUSIX 00beM08 npu




UCCIIEIOBATh BO3MOKHOCTh IPUMEHEHHSI TEOPEM U
dbopMy1 1 pelieHHs 3a/1a4;

yMeTh (DOPMYJIUPOBATH U IOKA3BIBATh TEOMETPUICCKHEC
YTBEPXKICHUS;

BJIaJICTh MOHATHSAMHU CTEPEOMETPUH: TIPH3MA,
napaieNenumes, MipaMuaa, TeTpasp;

BJIaJICTh OHATHUSMH TeJa BpalieHus (UITHHID, KOHYC,
map u cepa), uX Ce4eHUs U YMETh IPUMEHSATh UX MPH
pelleHnH 3a/1a4;

UMETh MPEJCTABICHUS O BIIMCAHHBIX U OMMMCAHHBIX
cdepax U yMeTh IPUMEHSATH UX MIPU PELICHUH 3a]ay;
BJIAJICTh MOHATHSIMHU 00beM, 00BEMbI MHOTOTPAaHHUKOB,
TEJ BPAIICHUS M IPUMEHSATh HX MIPH PEIICHUH 33]1a4;
UMETh TPEJICTABIICHHUE O Pa3BepPTKE UIUHIPA U KOHYCA,
TUTOIIA/IN TIOBEPXHOCTH IHJIMHAPA U KOHYCa, YMETh
MPUMEHSTh UX TIPU PEUICHUHU 33]1a4;

MMETh Tpe/ICTaBlIeHHE O TUIomanu chepbl U yMeTh
IIPUMEHSTH €ro IIPU PELICHUH 3a4a4;

YMETh peIlaTh 3aa491 Ha KOMOMHAIUY MHOTOTPAHHUKOB
U TeN BpallCHUS;

HUMCTDb IIPEACTABICHUEC O HOIIO6I/II/I B IMMIPOCTPAHCTBC U
YMETh pelIaTh 3aJ4a4v Ha OTHOLICHUE O6’BCMOB u
TUTOILA/ICH TIOBEPXHOCTEH MOJOOHBIX GUTYD.

B noeceounegnoii scusnu u npu usyyenuu Opy2ux npeomemos:

COCTaBJISITH C MUCIIOIH30BAHUEM CBONCTB T€OMETPHUICCKUX
(buryp MaremaTHUECKUE MOZCIH JIJIs PEIICHHUS 3a1a4
MPAKTHYECKOTO XapaKTepa 1 3a7ad U3 CMEKHBIX
JUCITATLUTNH, UCCIIEIOBATh TIOJTYYCHHbBIE MOJETH H
UHTEPIPETUPOBATH PE3YIbTAT

peutenuu 3a0au;

—  npumeHsmb uHmezpan o
8bIUUCTEHUSL 00BEMOB U
nosepxHocmel mes 8pawjens,
BbIYUCTEHUSL NIOWAOU
cghepuueckozo nosica u obvema
wapoeoeo cnos,

—  umemdv npedcmasienue o
0BUIICEHUAX 8 NPOCMPAHCMEE:!
napanieibHoM neperoce,
CUMMEMPUYU OMHOCUMENbHO
NIOCKOCMU, YEHMPATbHOU
CUMMempUU, nOGOpome
OMHOCUMENLHO NPSIMOT,
BUHMOBOU CUMMEMPUL, YMeNb
NPUMEHMb UX NPU peuteHUU
3a0ay;

—  umemsv npedcmasienue o
NIOWA0U OPMOSOHATLHOU
npoexyuiL,

—  umMemdv npedcmasienue o
MpexespaHHoM U MHO202PAHHOM
Yyene u npumMeHsims CeoUCmaa
NIOCKUX V27108 MHO20SPAHHO20
Yena npu peutenHuu 3a0ai,

—  umMemb npeocmasienus o
npeobpazosanuu n00oous,
20MOMemuU U yMems
NPUMEHMb UX NPU peutleHUU
3a0ay;

—  yMemb peuiamsp 3a0a4u HA
NIOCKOCMU Memooamu
cmepeomempuu;

—  yMemb npuMeHsimy hopmyavl
00beM06 npu peuteHuu 3a0ay

Bexkmopuot u
Koopouna-
mol 6
npocmpancm
6e

Brnaners mOHATUSIMH BEKTOPHI U UX KOOPIUHATHI;

YMETh BBIIOJIHATH ONEpali HaJl BEKTOPaMH;
MCIIOJIb30BaTh CKAIAPHOE MIPOU3BEIEHIE BEKTOPOB IIPH
peLeHNH 3a/1aY;

NPUMEHSTh YpaBHEHHE IUIOCKOCTH, (OPMYITy PACCTOSHUS
MEXIY TOUKaMH, YpaBHEHHE cepbl IPH PELICHNH 3a1a4;
MIPUMEHSTH BEKTOPBI U METOJ KOOPJMHAT B
MIPOCTPAHCTBE MPH PEIICHNH 3a7a4

- Haxooumv 06vem napanieine-
nuneoa u mempasopa, 3a0anHbIX
KOOPOUHAMAMU CBOUX BEPUUUH,

—  3a0asamb NPIMYIO 8 NPOCMPAHC-
mee;

—  HAX00UmMb PAcCmosiHue Om moy-
KU 00 HIOCKOCMU 6 cucmeme
KoopouHam,

—  HAxoo0ums paccmosiHue mexncoy
CKPeUUBAIOUWUMUCS NPIMBIMU,
3A0AHHBIMU 6 CUCTEeME
KOOpOUHam




Hcmopus
mamemamux
U Memoonl
mamemamux
u

HNmetn MMpEeACTAaBJICHUC O BKJIAAC BbIAAOIIUXCA
MAaTCMAaTHUKOB B Pa3BUTHUC HAYKHU,

IMIOHUMATh pPOJIb MAaTEMATHUKHU B PAa3BUTHUU Poccuwn;
HCIIOJIBb30BaTh OCHOBHBIC MCTOJbI 1OKAa3aTCIbCTBA,
IIPUBOOUTH JOKA3aTCIbCTBO U BEINIOJIHATH

NPUMEHSAMb MameMamuiecKue
3HAHUSA K UCCTIe008AHUIO
OKPYHCAIOWe20 Mupa
(moOdenuposarnue Guzuueckux
npoyeccos, 3a0ayu IKOHOMUKL)

OTIPOBEPIKEHNUE;

— TIpUMEeHATH OCHOBHBIC METOBI PEIICHHS
MaTeMaTHYECKUX 33124

— Ha OCHOBE MaTeMaTHYCCKUX 3aKOHOMEPHOCTEH B IIPUPOJIC
XapaKTepU30BaTh KPACOTY U COBEPILICHCTBO
OKPYKaIOIIero MUpa U MPOU3BECHUI UCKYCCTBA,

—  TPUMEHSATH MPOCTEHIIINE TPOrPAMMHBIE CPEICTBA U
JIIEKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI TIPH PEIICHUN
MaTeMaTHYEeCKUX 3a/1a4;

—  TIOJTb30BAaTHCS MPUKIIAHBIMHU MIPOrpaMMaMH U
MpOrpaMMaMH CHMBOJIBHBIX BBIYHCIICHHHN JUIS
HCCIICIOBAHMS MATEMATHUCCKUX 00HEKTOB

Coaep:xanue y4eOHOro npeaMera

«Maremaruka: reomerpusi»10-11 kiaccol
[ToBTOopenue. Pemenue 3a1a4u ¢ UCIOIB30BaHUEM CBOMCTB (UIyp Ha IuIocKocTH. Perenue 3amaq
Ha JI0Ka3aTeJIbCTBO U IOCTPOCHUE KOHTPIPUMEPOB. [IpuMeneHne npocTenmx JOrHuecKux
npasuil. Perienne 3a1a4 ¢ UCIOJIb30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLICHUN B
IPSMOYTOJIBHBIX TPEYroJbHHUKAX, (PAKTOB, CBA3aHHBIX C YEThIpEeXyroiibHuKamMu. Perenue 3amaq
C MCIIOJIb30BaHUEM (haKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Perienune 3a1a4 Ha u3MepeHus Ha
IIJIOCKOCTH, BBIYMCIICHUS JJIMH U Iiomanei. Harmsannaa crepeomerpus. [Ipusma,
napajuleIenuIe ], TMpaMuia, TETPasap.
Harnsgnas crepeomerpust. [Ipusma, napamienenunen, nupamuaa, Tetpasap. OCHOBHBIE OHATUS
TEOMETPHHM B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U ClIeACTBUSA U3 HUX. IlocTpoenune
CEYEHNII MHOTOTPaHHUKOB METOA0M ciie10B. LleHTpanbHoe npoekTrupoBanue. [loctpoenue
CEYEHNII MHOTOTPaHHUKOB METO/I0M IPOEKLIUH.
CkpenuBaroiyecs npsMble B IPOCTPAHCTBE. YTOJI MEXAY HUMHU.
Teopemsl 0 mapallIeIbBHOCTH NIPSIMBIX U INIOCKOCTEN B IpocTpaHcTBe. [lapamnensHoe
pOEKTHpOBaHKE U n300paxkenue ¢puryp. [lepneHAuKyIIpHOCT NPSAMOI U MIOCKOCTH.
OproronanbHoe npoekTupoBanue. HaknonHele u npoekuuu. Teopema o Tpex neprneHuKyispax.
PaccrosiHust Mexty purypamu B mpoctpancTBe. OOIunil neprneHuKyssp ABYX
CKPEIIHBAIOIINXCS IPSIMBIX.
VYrubl B npoctpaHcTBe. [lepneHauKynsipHble IIIOCKOCTH. BUbl MHOTOrpaHHUKOB.
ITpaBuiibHbIE MHOTOrpaHHUKH. [Tpu3ma. [lapannenenunesn. CBoiicTBa napajuienenunena.
IIpssmoyronbHbIN Mapamienenumne]. HakioHHbIE TPU3MBL.
[Tupamuna. Buasl nupaMug. DieMeHThI paBWIbHON nupaMusl. [TupaMuast ¢
PaBHOHAKJIIOHEHHBIMU peOpaMU U TPaHsSMHU, UX OCHOBHBIE CBOMCTBA.
[1nomaay noBEpXHOCTEN MHOTOIPAHHHUKOB.
Tena BpalieHus: HUIMHIP, KOHYC, map U chepa. CeueHust LUIMHIpA, KoHyca 1 mapa. [llapooii
CETMEHT, IIapOBOH CIIOH, MapoBOil CEKTOpP (KOHYC).
VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.




KacarenbHble npsMble U MI0CKOCTU. Brincanusie 1 onucanHbie cdepbl. BEKTOpbI 1 KOOPIUHATHI.

CyMMa BEKTOPOB, YMHO’KEHHE BEKTOPA HA YHUCIIO. YTOJI Mexay BekropaMu. CkaisipHOe

IMPOU3BCACHUC.

VYpaBuenue miockoctu. Popmysa pacCTOSIHUA MEXy TOUKAMH. Y paBHEHHE CHEPHI.
[Tousitue o6bema. O6beMbl MHOTOIpaHHUKOB. OOBEMBI TEJ BpaIlleHHs.

[Tnomans chepsl.

[Tnomaas MOBEPXHOCTH IIWIMHAPA U KOHYCA.

KOM6I/IH3HI/II/I MHOTI'OI'PaHHHUKOB U TCJI BPpAIlCHU.

[Tonobue B mpoctpanctee. OTHOLIEHHE 0OBEMOB U IUIOIIAJICH MOBEPXHOCTEN MOI00HBIX (Uryp.

TemaTn4yeckoe nuIaHNpoBaHue y4eOHOro mpeaMera
«MartemaTunka: reomeTpus», 11 kiaace, 66 yacon

®opMmbl, BUABL 1 § XapakrepucTuka
NO CoaecpiKaHue JEeATCIbHOCTH ? OCHOBHBLIX BU/I0B
I /;1 Conep:xkaHue MaTepuaja | 1o peaau3anun S | AeATEILHOCTH y4eHHKa
BOCIIUTATEJIbHOTO '5 (Ha yposHe Y‘*ueﬁﬂlﬂx
NOTEeHHAAA YPOKA = el cTBHi)
I'naBalV. lununap, Konyc u 16
map
Pewrenne nmpakruueckux OOBSICHATB, UTO TaKOE
IT.1. Hununop 3as1ay, [ITHHAPHYECKAs T0-BEPXHOCTb, €€
00pasyrolune 1 0Ch, KaKOe TEII0
38.IlonsTHE TTMIMH/IPA
1 Pemenue 3ama4 mo ToToBeIM | 3 | HA3bIBACTCH IIMIIMHIPOM, 1 KaK
39. Inotmaae MOBEPXHOCTH yepTeKam Ha3BIBAIOTCS €0 DJIEMEHTEI, KaK
HUAIUHAPA Pelmenye 38144 B IPyImax MOJTYYHUTh MWIAHAP MYTEM '
BpAILEHUS IIPSIMOYTOJIbHUKA,
n300pakaTh HIUH/P U €ro
CEUYCHUS TUIOCKOCTBIO, TIPOXO0-
JIIEi yepes3 0Ch, U TUIOCKOCTHIO
NEPIEHANKY-TISIPHOM K OCH;
OOBSCHATH, YTO IPHHUMAETCS 32
I0A/Ib OOKOBOH MOBEPXHOCTH
[WIUH]IPA, BBIBOJIUTH ()OPMYJIBI
wromaneii 00KoOBOIl U ITOJTHON
MOBEPXHOCTEH IMIIMH/IPA; UCTIONb-
30BaTh 3TU (HPOPMYJIIBI TIPH PEIIEHUHT
3ajad.
1I. 2 Konyc Pemenue nmpakTuyeckux 4 OOBACHATD, YTO TAKOE KOHUYECKAs

40. ITonsiTue KOHYCa

2 41. [Tmomraab MOBEPXHOCTH
KOHYca

42. Yceu€HHBIN KOHYC

3ajad,
Pemienne 3aga4 1o roTOBBIM
yepTekaM

Pemenne 3amau B rpynnax

IMOBEPX-HOCTh, €€ 00pasyloIue,
BEpIIIHA U OCh, KAKOE TEIIO
Ha3bIBACTCSI KOHYCOM M KaK
Ha3bIBAIOTCS €r0 JIEMEHTHI, 4TO
MIPEeCTaBISIOT c000il oceBoe




11.3. Cehepa

Ypok- npakTUKym
Pemenue 3anau Ha

CCYCHHUE KOHYCA U CEUCHUE
IJIOCKOCTBIO, TeP-TIEHANKYIISIPHOIK
OCH, KaK IOJTy4aeTCs KOHYC MyTEM
BpAIIICHHUS €r0 OCEBOT0 CCYCHHUS
BOKPYT OCH; OOBSICHITD, UTO
MIPUHUMAETCS 32 TUTOMAAb OOKOBOM
MTOBEPXHOCTH KOHYCa, BEIBOJUTH
(hop-MyIibl TIIOIAACH OOKOBOM WU
MOJHOM OBEPX-HOCTEM

I1.2. O6vémbl npamoi

Pemrenne npakrnyeckux

43. Cipepa n mrap MOKa3aTeJIbCTBO, 7 KOHYCa;00bsCHATh Kakas (purypa
44. B3auMHOE Ypoxk- ogHOM 3a1a4u, Ha-3bIBACTCS YCCUEHHBIM KOHYCOM
pacrnosioxeHue cepsl u Pemenue 3aga4d no roroBeIM 1 KaK Ha3bI-BAIOTCS. €TI0 IEMEHTEI,
IIJIOCKOCTH yeprexam KakK ero MoJIy4uTb IyTEM BpalLCHHs
45. KacarenbHas IJIOCKOCTh IPSMOYTOJILHOH Tpaneluy,
K chepe BBIBOJUTH (hOPMYITY JUTsI
46. Tlnomasp chepsr BBIYMCIICHUS TUIOIIA 1 OOKOBOM
47. Baammuoe MOBEPXHOCTH YCEUEHHOTO KOHYCa;
' pemiath 3aJa4u Ha BBIYHUCIICHUE U
pacrnosioxeHue cepsl u
- JI0Ka3a-TeNIbCTBO, CBSI3aHHBIC C
TpsmMon KOHYCOM U yCEUYEHHBIM KOHYCOM.
48. Cdepa, BrincanHas B DOpMyIMPOBATH ONPEIEICHHUS
HHJIMHAPUYIECKYTO cdepsl 1 mapa, uX HEHTpa, paanyca
IIOBEPXHOCTh n quaMetpa;MccnenosaTs
49. Cdepa, BiricanHas B B3aMMHOE PACIOIOKEHHE CHEphl U
KOHUYECKYIO IUIOCKOCTH, ()OPMYJINPOBAThH
IIOBEPXHOCTh onpenesIeHue KacaTeIbHOU
50. CeyeHus IUIOCKOCTH K cdepe, hopMyIu-
HHHHHIIqueCKOﬁ pOBéTB 1 IOKa3bIBaTb TCOPEMBI O .
CBOICTBE M MPU3HAKE KacaTeIbHON
MIOBEPXHOCTHU
. IJIOCKOCTH, OOBSICHATh, YTO
51. Ceuenus KOHHYECKOM
NpUHUMAETCS 3a TUomans chepsl u
IOBCPXHOCTH KaK OHa BBIPAXKACTCsI Yepe3 pauyc
cepsr; UccnenoBats B3auMHOE
VYpok 0600ueHuns 1 1 pacmonoxenue cepbl v IPsSIMOH;
CHUCTEMaTH3allM1 3HAaHUH 00BACHSTH, Kakast chepa
HAa3bIBAaeTCsl BIHCAH-HOM B
Koumponsnas paboma Ne 1 | WIMHAPHYECKYIO (KOHHYECKYO)
Ino meme «ununop, HIOBEPX-HOCTh U KaKHe KPUBBHIC
Komyc u wiap» MOJTyYaK0TCs B CEUCHUAX
LUJIUHAPUYECKON U KOHUYECKOU
IIOBEPXHOCTEN pa3INuHbIMU
IUIOCKOCTSIMHU; pelIaTh 33124, B
KOTOPBIX (DUTYPUPYIOT
KOM6I/IHaI_[I/II/I MHOT'OT'-PaHHHUKOB 1
TEJ1 BPAICHHUSI.
I'naBa V.OQ0béMmbl TeJ 17
I1.1 O6vém Pemenne npaktudeckux OOBSICHATD, KaK H3MEPSIOTCS
npAMOY20/16H020 3ajJ1ad4, 00bEMBI TCJI, IPOBOASA aHAJIOTHIO C
napannenenuneoa Pemenwue 3a1a4 1o roToBBIM U3MCPEHUAMH ILIOIIAACH
52. Tlousitue 00BEMa yeprexam 2 | MHOTOYTOJBHHKOB,
. MYJINPOBATH HOBHBI
53. O0BéM Pemrenue 3amau B rpymnmnax <1)0pu YIHpOBATE OCHOBHBIC
CcBOIicTBa 00HEMOB M BBIBOJUTH C
MPSAMOYTOJIBHOTO
HX MOMOLIBI0 POpMyITy 00beMa
rapajuienenuIena

MPSIMOYTOJILHOTO TIapajiie-
nenunena; ®opmynuposarts u
JIOKa3bIBaTh TEOPEMBI 00 00beMe




RpU3MbBL U UUTUHOPA
54. O6bEM npsMON TIPU3MBI
55. O6BEM muMHIpa

3ajady,

Pemenue 3a1a4 1o roTOBBIM
yepTexaM

Pewrenue 3amad B rpymnmax

I1.3. O6vémbl HakoHHOI
npU3IMbL, NUPAMUOBL U
KoHyca
56. Brerunciienue 00bEMOB
TEJN C

MTOMOIIIbIO UHTETpaja
57. O0BbEM HAKIOHHOMI
MIPU3MBI
58. O0BEM nupaMubl
59. O6béM KoHyCa

Pemrenne npakruueckux
3azad4,

Pewenue 3amad 1o roroBeIM
yeprexam

Pewrenue 3amad B rpymnmax

IL.4. Oovém wmapa u
niaouwaos cgheput
60. O6bEMm mapa
61 O6BEMBI IApOBOTO
CETMCHTA,

IapOBOTO CJIOS U
IIapOBOTO CEKTOPA
62. ITnomans cheps

Ypok 06001eHUS 1
cUCTeMaTU3alluy 3HAaHUI

Konmponsnas paboma Ne 2
no meme «QovéMbl Mmeny

Pemenne npakruueckux
3azad4,

Pemenune 3amxa4d no roroBeIM
yeprexam

Pewenne 3amau B rpymnmax

MPSIMOM TIPU3MBI; PEIIaTh 3a/1a4H,
CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB STHX TeNl. BRIBOAUTH
HHTETPaNbHYI0 HOpMyITy UIst
BBIYUCIICHHS 0OBEMOB TEI U
JIOKa3bIBATh C €€ TIOMOIIIBIO
TeopeMbl 00 00beMe HAKJIOHHOU
MIPU3MBL, 00 00BeEMe

KOHYyCa, THPaMHUJIbI;BBIBO-IUThH
(hopMyITBI TS BEIYUCTICHUS
00BEMOB yCe-4YCHHON MUPaMHIbI 1
YCEUCHHOTO KOHYCa; pe-IIaTh
3a]]auM, CBA3aHHbBIC C BBIYUCICHUEM
00BEMOB ITHX TEJI.
DopMyTUpOBaTh H JOKA3bIBATH
TeopeMy 0000BEMeE mapa u ¢ eé
MTOMOIIBIO BRIBOJUTH (HOPMYITY
IO M Chephl; BEIBOAUTH
(dbopMyIy TS BEIYHCTICHUS
00BEMOB IIAPOBOTO CETMEHTA U
IIAPOBOTO CEKTOPa; PellaTh 3a1a41
C IpUMEeHEeHHEeM 00BHEMOB
Pa3UYHBIX T

I'naBa VI|. BekTopbl B npocTpaHcTBe

I1.1 Ilonamue éexkmopa 6
npocmpancmee

63. IlonsTue BekTOpa

64. PaBeHCTBO BEKTOPOB

Pemrenne nmpakruueckux
3azad4,

Pemrenne 3a1a4 o roroBeIM
yeprexam

Pemrenne 3amau B rpynmnax

11.2. Cnoscenue u
8bIYUMAHUE 8EKMOPO8.
Ymnoowcenue sexkmopa na
yucho.

65. CnoxxeHue 1 BbIYUTaHUE
BEKTOPOB

66. CyMMa HECKOJIbKUX
BEKTOPOB

67. YMHOXEHHE BEKTOPA Ha
YHUCIIO

Pemenne nmpakruueckux
3azad4,

Pemrenne 3amad no roroBeIM
yeprexam

Pemrenne 3amau B rpynmnax

I1. 3. Komnnanapnute
6eKmopwl

Perrenue npakTHuecKux
3ajad,

DopMyIHPOBATh ONPEACTCHHS
BEKTOpa, €0 JUINHBHI,
KOJIJIMHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB, PHUBOAHUTH IIPUMEPHI
(U3NIECKUX BEKTOPHBIX
BEJIMYHH;()OPMYIUPOBATE U
JIOKa3bIBATh YTBEPKICHUS O
PaBHBIX BEKTOPaXx.

OOBSCHATH, KAK BBOAATCS
JEeHCTBUS CI0XKEHUS] BEKTOPOB,
BBIYMTaHUsI BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCIIO,
KaKHMU CBOHCTBaMH OHH
00J1a1a10T, 4TO TaKOE MPaBHIIO
TPEYTOoJbHHKA, TPABUIIO
napajiesorpaMmma 1 IpaBuiio
MHOT'OYTOJIbHUKA CIIOKEHHS
BEKTOPOB; pelaTh 3a/1a4H,
CBSI3aHHBIE C ICHCTBUSMH HAJ
BEKTOpaMH;

OOBACHATH, KaKH€ BEKTOPHI




68. KommianapHeie Pemrenne 3agad 1mo roToBEIM

BEKTOPBI yepTekaM
69. IIpaBuiio Pemenue 3agau B rpynmax
napasuiejenumnea

70. PaznoskeHue BEeKTOpa 1o
TPEM HEKOMILJIAHAPHBIM
BEKTOpaM

Ha3bIBAIOTCS
KOMIUTaHaPHBIMU;(hOPMYTHPOBATh
U JTOKa3bI-BaTh YTBEPKACHHUE O
MIpU3HaKe KOMITJIaHap-HOCTH TPEX
BEKTOPOB;00BSACHSATH, B 4EM
COCTOHT TIPABHIIO
napajuleNenunesia cIoXeHus TpEM
HEKOMIUTaHAPHBIX BEKTOPOB;
(hopMympoBaThH U TOKA3bIBATH

Ypok 0600uieHus 1 1 TEOpeMy O Pa3IOKCHHUH JTFO0TO
CHCTEeMaTH3aIlMH 3HAHUKN BEKTOPA 110 TPEM JTaHHBIM
HEKOMIUTAaHAPHBIM BEKTOPAM;
NPUMEHATH BEKTOPBI TIPH PEIIEHUN
reOMETPUUECKHX 3a/1aY
I'nasa VII. MeToa koopauHaT B 15
npocTpancTre. /| BU:KeHUu
Pemenue npakTuueckux 3aaad, OOBSICHATD, YTO TAKOE OCh
I1.1 Koopounamui Pemenue 3a1a4 110 TOTOBBEIM KOOpZIMHAT, KaK OIPEACISCTCS
MmouKu u Koopou- YepTeKam 4 | KOOpIMHATa TOYKH II0 JaHHOM OcH,
Hamvl 6eKmMmopa Pemenue 3a1a4 B rpymmax KaK BBOZUTCA M 0003HAMaCTCS
71. TIpsimMoyrosbHas TpAMOY-TO/IbHAA
CHCTEMAKOOPINHAT B
cucTeMa KOOpIMHAT
NPOCTPAHCTBE, KaK HA3BIBAIOTCS
1 B IIPOCTPAHCTBE OCH KOODJIMHAT; KaK Ompese-
JISIFOTCS. KOOPAMHATBI BEKTOPA;
72. KoopanHaTsl (hopMynHpOBaTh U TOKA3bIBAThH
BEKTOpa YTBEPIKACHHUS: O KOOPIMHATAX
CYMMBI U Pa3HOCTH JIBYX BEKTOPOB,
73. CBsI3b MEXY 0 KOOp/M-HATaX MPOU3BEICHUS
KOOpAuHaTaMu BEKTOpa Ha 4YUCJIO, O CBA3U MEXIY
BEKTOPOB 1 KOOpJMHATAMH BEKTOpa 1
KOOPAMHATAMH TOUEK KOOPJMHA-TAMH €ro KOHIIA U
Hayaia; BEIBOJUTH U UCIIOJb-
74 HpOCTeﬁ]_HHe 3a1aun 30BaTh B PCHICHUAX 3a/1a4
(bOpMYyJIBI KOOPIHHAT CEPETHHBI
B KOOpAWHaTax OTpe3Ka, JJIMHbI BEKTOpa U
PaccTos-HHUsE MEKIY IBYMS
75. YpaBHeHue chepel. TOYKAaMH; BHIBOJIUThH YPaB-HEHHE
cepsl JaHHOTO pajgryca ¢
[IEHTPOM B JJAHHOM TOUKE.
OOBSICHATH, KaK OTIpEIeNsIETCS
YIOJI MEXKTY
I1.2. Cxanspnoe BeKTOpaMu; @OPMyITHPOBATH
npoussedenue 6 | onpeneneHue cKanspHOro
6exmopos HPOU3BE/IEHHS] BEKTOPOB; (hopMy-
2 76. Vron Mexy JIMPOBATH M JIOKA3bIBATH
YTBEPIKICHHUS O €ro
BEKTOpaMHU

77. Ckansipaoe
MIPOU3BE/ICHUE BEKTOPOB

78. BprunciieHHe yrioB
MEXy NPSIMBIMH U

cBoiicTBax.OOBSICHSITH, KAKOM
BEKTOP Ha3bI-BACTCS
HaIpaBJISIOIMM BEKTOPOM TMPSMOH,
KaK BBIYHMCIUTD YTOJI MEXIY ABYMS
TIPSIMBIMH, €CITA U3BECTHBI
KOOPAMHATHI UX HAIPABJISFOIINX
BEK-TOPOB; KaK BBIYUCIUTH YIOJ
MEXKy NPSMOM U INIOCKOCTHIO,




IIJIOCKOCTAMMU

79.YpaBHeHue
IJIOCKOCTH

€CJIM U3BECTHBI KOOPAWHATHI Hall-
PaBIISIIOLIETO BEKTOPA MPSMOMN 1
BEKTOpa, NeP-NEHIUKYISIPHOTO K
IJIOCKOCTH, KaK BBIYUCIUTD yTOJ
MEXIy IBYMS ITOCKOCTSIMH, €CITH
M3BECT-HBI KOOPAMHATHI BEKTOPOB,
MEePIEHANKYISIP-HBIX K 3TUM
WI0cKOCTAM; OOBSACHSTH, UTO
Ha3bI-Ba€TCS ypaBHEHHEM JaHHOMN
MTOBEPXHOCTH B 3a/laHHON
NIPSIMOYTOJIBHOM
CHUCTEMEKOOPIMHAT, BEIBOJAUTH
ypaBHEHHUE cpephl JaHHOTOpa-
JIMyca C LIEHTPOM B IaHHOM TOUKE;
MIPUMEHATH BEKTOP-HO-
KOOPJIMHATHBIA METOJT TIPH
pelieHnu 3aaa4

II. 3. leusicenusn Pemenue npaktudeckux 3aaady, 3 OOBSACHATH, UTO TAKOE
80. LlenTpanbHas Pemenue 3a1ad mo roToBeIM 0TOOpaKeHHE IIPOCT-PAHCTBA HA
81. OceBasi cuMMeTpus Pemrenue 3amau B rpymnmax B%eTCH JBHKEHHEM IIPOCTPAHCTBA,
. OOBSCHATH, YTO TAKOCOCEBAsI
82. 3epkanpHas IIpakTrueckas padota 1o ’
9 CHUMMETpUSI, ICHTPAIbHAS
CUMMETPUS BHUAM JBIKCHUHN
3 33 I . CUMMETPHSI, 3epKaTbHAasT
~H1apajlICibHBIN CUMMETpHUS, Napaj-JIeIbHbIN
IIEPEHOC epeHoc, 060CHOBBIBAT, UTO 3TH
84.1IpeobpasoBanue 0ToOpaXeH!s1 MPOCTPAHCTBA Ha
no106us ce0s1 ABJSAIOTCS JBIKECHUSIMU,
MPUBOINUTH ITPUMEPHI UCITOJTb-
Ypok 000011eHHS U 1 30BaHUs IBIKCHUH TIPU
CHCTEMATU3aluN 3HAHU N 000CHOBAaHUHU PABEHCT-Ba (Uryp;
OOBSICHATH, UTO TAKOE
Konmponsnas pasoma LIEHTpaJbHOE T0JJ00ue (TOMOTETHS)
Mo 3 no meme «Memood 1 KaKMMH CBOMCTBaMHU OHO
- 00J1aJaET,U4TO TAKOE
Koopounam ¢
peoOpa3oBaHue MOI00US U KaK C
rpocmpancmee) €ro MOMOIIBIO BBOJUTCS TTOHATHE
110JJOOHBIX (UTYp B IPOCTPAHCTBE
HTorosoe noBropeHue 14
Bcero 68

IloypouHoe njiaHupoOBaHHE YUeOHOT0 NpeaMeTa
«MaremaTuka: reomerpus», 11 kiacc, 66 yacon

Neo MMYHKT Copaepxxanue yueOHOIro MaTepuasa Kon-Bo | J[lara
YPOKa | yueOH. 4yacoB | MPOB-s
n/n
I'nasa |V. Huauuap, konyc, map 16
1/1 38. | § 1. Hnawmuap. (3 yaca) 1
Tena Bpamenus: mumuHAp. OCHOBaHUE, BHICOTA, OOKOBAs
MOBEPXHOCTH, 0Opa3zymomas, pa3Béprka mmHapa. OceBble
CeUeHsI IWIMHPA W CEUYCHUS Mapaule]IbHbIE OCHOBAHUIO.
2/2 39. | ®opmyna miIomaau NOBepXHOCTH IMIIMH/PA. 1
3/3 Pemienue 3a1a4 Ha BBIYMCIICHHE TUIONIAAA TOBEPXHOCTH 1
IUIMHIPA U €T0 2JIEMEHTOB.




4/4 40. | § 2. Konyc. (4 yaca) 1
Konyc. OcHoBanme, BbICOTa, 60KOBasi TOBEPXHOCTH,
oOpasyronias, pa3BépTka KoHyca. OceBble CEYCHUS M CEUCHUS
napajiesibHble OCHOBAHUIO
5/5 41. | ®opmyna mIomaay NOBEPXHOCTH KOHYCa 1
6/6 42. | YceueHHbIH KOHYC. 1
717 [Tpumenenue Gopmyi II0MATN TOBEPXHOCTH U OOKOBOM 1
MOBEPXHOCTH JJIsI PEIICHUS 3a7a4
8/8 43. | § 3. Cepa. (7 uacos) 1
Tena Bpamenus: map u cdepa, 1 UX CeUeHHs. Y paBHEHHE
chepsl.
9/9 44. | B3aunMHoe pacriosioskeHue c(epbl U INIOCKOCTH. 1
10/10 Paccrostame oT ieHTpa cdepsl 10 MIOCKOCTH. 1
11/11 45. | KacarenpHas I0CKOCTh K cdepe. 1
12/12 46. | ®opmyna momaan chepsl. 1
13/13 Pemenue 3amau o teme: «Cdepar 1
14/14 Pa3Hbie 3a1aun Ha HaXOXKJEHUE TUTOMIAAN CCUCHHUSI IIapa 1
15/15 O6006menne marepuana 1o reme «LlummHap, KOHyC U map» 1
16/16 K/pNel no teme «InjauHap, KOHyC U map». 1
I'naBa V. O0béMbI Teul. 17
17/1 52-53. | § 1. O6BeM NPSAMOYTo0JIbLHOI0 MapaJlieenunena 1
(2 yaca)
[Torsitre 06 00BEMe Tena. Dopmyna 06beMa IPSIMOYTOJIEHOTO
napajuienenumnena, oobEM Kyba
18/2 Pemenue 3amad mo reme «O0BEM MPSIMOYTOIBHOTO 1
napajuielienumnena u Kyoay
19/3 54. | § 2. O6beM npsAMOii MPpU3MBbI M HUJIUHAPA. ( 3 yaca) 1
dopmyiia 00beMa IPSMOI TPU3MBI
20/4 55. | ®opmyia 00bEéMa IMIHHIPA, 1
21/5 56. | Beruucnenue o0bEma Tel C MOMOIIBIO OMPEIEIEHHOTO 1
WHTETpaIa.
22/6 57. | § 3. O6beM HAKJIOHHOW NPU3MBbI, TUPAMHUABI H KOHYCA 1
(5 yacos)
®dopmyna 00bEMa HAKIIOHHON MPU3MBI
23/7 58. | ®opmyna oObeMa MUpaMHIbL, 1
24/8 59. | ®opmyia oObeMa KOHyCa 1
25/9 Pemenune 3anad no teme « OOBEM HAKIOHHOM MPU3MBI, 1
TUPAMHUJIBI»
26/10 Pemenne 3anay no teme « O6BEM KOHYCa» 1
27/11 60. | § 4. O0bem mapa u IOMIAAbL cepbl 1
(S4acoB)
dopmyna odbema mapa.
28/12 61. | O6beM mAapoBOro CErMeHTa, MIApOBOTO CIO0S U IIAPOBOTO 1
CEeKTOpa
29/13 Pemenne 3a1ay Ha HaXOXJIeHNE 00BEMa mapa 1
30/14 62. [Tnomane chepsl 1
31/15 Pemenue 3amay o teme « [lnomans chepsr. O0BEM mmapa u 1
chepbi» KoMOMHAIIMN MHOTOTPAHHUKOB ¥ TEJI BPAIIICHUSI.
32/16 [ToBTOpEHME TEOPHH U PEIICHUE PA3IMYHBIX 337249 Ha 1

HaX0XJIeHHe 00BeMOB Ten B poctpancTse. [logobue B




npoctpancTBe. OTHOIIEHHE 00BEMOB U TUIOMIACH TTOT0OHBIX
uryp.

33/17 KountpoabHnas padora Ne2no reme «O0BEMBI TEI». 1
I'nmasa VI. BekTopsl B npocTpancTBe 6
34/1 63-64 | § 1. [lonsiTHe BeKTOpPa B MPOCTPAHCTBE 1
[TonsTe BekTOpa B MpOCTpaHCTBE. MOTyiIb BEKTOPA.
PaBencTBo BekTOpOB.KOIMHEApHBIE BEKTOPBI.
35/2 65-66 | § 2 CiiokeHHMe M BLIYMTAHHE BEKTOPOB. Y MHOKEHHE 1
BeKTOpa Ha ynca0 CrnoxxeHre U BeYUTaHue BeKTopoB. Cymma
HECKOJIBKUX BEKTOPOB
36/3 67. | YMHOXEHHE BEKTOpa Ha 4uCIo. PaznoxeHne BEKTOpa 1o JByM 1
HEKOJUIMHEAPHBIM BEKTOPaM.
37/4 68-69. | § 3 KommianapHbie BEKTOPbI 1
Komiutanapuslie BekTopsl. 1IpaBuino napauienenunena.
38/5 70. | Pa3znoxxeHue BeKTOpa 1Mo TPEM HEKOMILIAHAPHBIM BEKTOPaM. 1
39/6 K/p Ne3 o Teme: «BeKTOpPbI B IPOCTPAHCTBE» 1
I'maBa VIIl. MeToa KoopAMHAT B IPOCTPAHCTBE 15
40/1 71. § 1. KoopauHaThl TOYKH M KOOPAUHATHI BeKkTOopa (6 4acoB) 1
[IpsMoyronbHas cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunate!l Toukn. J[ekapToBbI KOOPAWHATHI B IIPOCTPAHCTBE.
41/2 72. | KoopauHaThl BEKTOpA. 1
4213 73. | CBa3b MeKITy KOOPJAMHATAMH BEKTOPOB
U KOOpAMHATaMH TOYEK.
43/4 74. | TIpocreiinme 3amaun B KoopAuHaTaX. KoOpAMHATHI cepearHbI 1
oTpe3Ka
44/5 JlnuHa BekTopa mo ero koopauHatam. dopmyna paccrosHus 1
MEXK1Y JBYMSI TOUKAMH.
45/6 Pemenue 3amau o reme: «KoopauHATHI TOUKU U BEKTOPa 1
4617 76-77. | § 2. CkansipHoe NPOU3BeIeHHe BEKTOPOB.( 7 4acoB) 1
VYron mexay Bekropamu. CKaJIsipHOE ITPOU3BEICHNE BEKTOPOB
47/8 Pemenune 3anad no reme «CkansipHOE IPOU3BEIECHUE
BEKTOPOBY.
48/9 78 Brruncienne yrioB MeKy NpsIMbIMU U TUNIOCKOCTSIMU 1
49/10 Pemenue 3a1a4 mo reme «BpIUUCIICHHE YTIIOB MEXKITY 1
OPSMBIMU U TJIOCKOCTSIMU»
50/11 Boruncnenue yriioB Mex 1y MiI0CKOCTSMU. Y paBHEHHE 1
IJIOCKOCTH.
51/12 dopmyiia pacCTOSIHUA OT TOYKH JI0 TIOCKOCTH. Y paBHEHHUE 1
cepsl.
52/13 | 80-81 | [loHsiTHE O CUMMETPUH B IPOCTPAHCTBE. (IICHTPaIbHA, 1
oceBasi, 3epKajbHas). [[ppumMepsl CUMMETPUU B OKpYKarOIIeM
MUpe.
53/14 | 82-83 | Cummertpus B KyOe, mapajienenunesie, Npu3Me u mupaMuie. 1
[TapannenpHBIN IEpeHOC U TPeoOpa3zoBaHne MOA00US.
54/15 Kourpoabnas padora Ne 4 no teme 1
«MeToJ KOOPAMHAT B POCTPAHCTBEY
IloBTOpeHue kypca reomerpuu 10-11 knacca 14
55/1 ‘ ‘ IToBTOpEeHMne. AKCHOMBI CTEpeOMETPUN. MHOTOTrpaHHUKH. 1




[TpaBuiIbHBIE MHOTOTPaHHUKH.

56/2 [ToBTopenue. Bekropsl B mpocTpaHcTBe. MeTo KOOpIUHAT. 1
Humuuap, konyc, map. O6bEMBI TEII.
57/3 [ToBTOopenue. Bexktopsl B nmpocTpancTse. MeTo KOOpIuHaT. 1
58/4 ITosropenue. Humunnap, konyc, map. O0bEMBI Tell. 1
59/5 O6o6maroree noBTopeHue Kypca reomerpun 11 kiacca 1
60/6 Pemenue 3amanuiit EI'D no pazneny «Ctepeomerpus» 1
61/7 Pemenue 3amannii EI'D o pazneny «CrepeomeTpus» 1
62/8 Pemenue 3amanuii EI'D o pasneny «I[lnanumerpus» 1
63/19 Pemenue 3amannii EI'D no pazneny «llnmanumerpusy» 1
64/10 Pemenue 3amanuit Ne 14 (mpodunbsasiii yposens) EI'D 1
65/11 Pemenue 3amannii No 14 (mpodribnbliii ypoBenb) EI'D 1
66/12 Pemenue 3ampanuit Ne 16 (mpodunbsabiii ypoBens) EI'D 1
67/13 Pemenue 3amanuiit Ne 16 (mpodunsabiii ypoBens) EI'D 1
68/14 Pemenue 3amannii Ne 16 (nmpodribnblii ypoBenb) EI'D 1

KonTpoabsnas padora Nel
Tema: Huannap. Konye. Hlap.

Bapuant 1

1. OceBoe cedyeHune UWIMHApPA — KBAAPAT, IUIOWIAJb OCHOBAHHUS IUJIUHJIpA
paBHa 167 cm?. HaiiguTe miomans MOBEPXHOCTH LIAIUHIPA.

2. BeicoTa KOHyca paBHa 6 CM, Yroj Ipy BEpIIMHE OCEBOI0 CEUCHHUS pPaBEH
120°. Hanigure:

a) IUIOLIAJh CEYEHUS KOHYyca IUIOCKOCTbIO, MPOXOASIIeH dYepe3 JBe
oOpazymorue, yroia Mmexay kotopeimu 30°;

0) miomnaar OOKOBOI MOBEPXHOCTH KOHYCA.

3. Iuamertp mapa paseH 2M. Yepes KOHEL fUaMeTpa IIPOBEAECHA INTIOCKOCTh MO
yraom 45° k Hemy. Haiinure nnuHy JMHUM miepecedeHus cepbl ¢ ITOU
IIJIOCKOCTBIO.

Bapuaunt 2

1. OceBoe ceueHue MUWIMHAPA — KBaApaT, JUaroHanb kotoporo 4 cm. Halinure
TJI0IIAh TIOBEPXHOCTH IMJIMHIPA.



2. Paguyc ocHOBaHMs KOHyca paBeH 6 cM, a oOpasyrolias HakJIOHEHa K
IJIOCKOCTU OCHOBaHuA noa yriom 30°. Haiinure:

a) IUIOIIAJh CEUYEHUS KOHYyca IUIOCKOCTbIO, TMPOXOASIIeH depe3 JBe
oOpasyromue, yrojl Mexay KotopsiMu 60°;

0) mIomnaasr OOKOBOM MOBEPXHOCTH KOHYCA.

3. Auametp mapa paBeH 4m. Yepes KOHEI] 1uaMeTpa MPOBeIeHa TIOCKOCTh MO/
yrioM 30° k Hemy. HaliguTe miomanb ce4eHust mapa 3Tou MI0OCKOCThIO.

KonTpoabnas padora Ne2
Tema: O0bembI TeJI

BapuaHnm 1

1. AnodeMa mpaBUIILHOM TPEYTOJIBLHOW MUpaMUAbl paBHA 4 CM, a IBYIpaHHbBIN
yroJ npu ocHoBaHUM paBeH 60°. Halinute o0beM mupaMusb.

2. B muwmuHap BhomcaHa npusMa.  OCHOBAaHHEM  IIPU3MBI  CIYKHT
IPSIMOYTOJIBHBIM TPEYTIOJIBHUK, KaT€T KOTOPOrO PaBeH 24, a MPUJIEKAIIUM YroJ
paBen 30°. JImaroHanmp OoJpuieii OOKOBOWM TpaHW NPU3MBI COCTaBIIAET C
IJIOCKOCTBIO €€ OCHOBaHHMs yrodl B 45°. Haiinure 00beM LHHIMHIpA.

3. JluameTp 1miapa paBeH BbICOTE KOHyca, 00pa3yroliasi KOTOPOro COCTABIISET C
IJIOCKOCThIO OCHOBaHWs yroia B 60°. Hailigute oTHOIIEHHE OOBEMOB KOHyca H
mapa.

2. O6beM HMIMHApPA paBeH 961 cM®, IIIOMAAL €ro 0CeBOro cedeHus 48 cm?.
HaiinuTe tutomanb cdepbl, OMMCAHHON OKOJIO IIMJIHH]IPA.

BapuaHm 2

1. bokoBoe peOpo MNpaBUIBLHON TPEYTrOJIbHOW NHpaMUIbl pPaBHO 6 CM U
COCTAaBJISIET C MJIOCKOCTHhIO OCHOBaHMS yroi B 60°. Haitnute 00beM mupaMu/ibI.

2. B konyc BmnmcaHa nupamuaa. OCHOBaHHEM MHUPAMHbl  CIYXKHUT
NPSIMOYTOJIHBIA TPEYTOJbHHUK, KaTET KOTOPOTO PaBeH 2a, a MPUIICKAIIUA Yro
paBeHn 30°. bokoBasg TpaHb NOUpaMHAbl, TPOXOIAIIasi 4YEpe3 aHHBIA KaTer,
COCTABJISIET C MJIOCKOCTHIO OCHOBaHMS yroi B 45°. Haliagute o0beM KOHYycA.

3. B koHyC, 0ceBoe cedueHre KOTOPOTO €CTh MPAaBUIIbHBIN TPEYTOJIbHUK, BITMCAH
map. Haliqute oTHomeHue muiomanu cepsl K IUIomaad OOKOBOW MOBEPXHOCTH
KOHYCa.



2. JlmameTp 1miapa paBeH BBICOTE IIMJIMHJIpA, OCEBOE CEUCHHE KOTOPOro €CTh
kBaapaT. Haliqute oTHOIIEHHE 0OBEMOB IIMJIMHAPA U I1apa.

KonTposbHas padora Ne3
Tema: BeKTOpbI B IPOCTPAaHCTBE
BapuaHTt 1

1. Haiinute KOOpAMHATHI BEKTOpA E, eciu A (5; -1; 3), B (2; -2; 4).

- R 2b-¢
2. JlaHBI BEKTOPHI b (3;1;—2)um C(1; 4;-3). Haitnure ‘ ‘

3. H3o0pasure cucremy koopamaat OXyz m mocrpoite Touky 4 (1; —2; —4).
Haitgure paccTosiHUs OT 3TOM TOYKHU JO0 KOOPAMHATHBIX MJIOCKOCTEM.

4. Bepumnsl A ABC umerot koopaunatel: A(-2; 0, 1), B(-1;2;3), C( 8, -4;9
).

Haiigute KoopauHATBI BeKTOpa BM , eciid BM — meanana AABC.

Bapuaunt 2
1. HalimuTe KoOpIMHATHI BEKTOPA CD ,ecmu C (6; 3;—2), D (2; 4; - 5).

» - - |d-2b]
2. Jlansl Bektopa & (5;—1;2) u b (3; 2; — 4). Haiigure ‘ :

3. U3o00paszute cuctemy koopauHatr OXyzZ u moctpoite Touky B (— 2; — 3; 4).
Haiinure paccTosHUE OT 3TOM TOUYKU JO KOOPJAWHATHBIX MIJIOCKOCTEN.

4. Bepumnasl AABC nmeroT koopauHatel: A (-1; 2, 3),B(1;0;4), C(3;-2;1
). Haiinute KoopMHATHI BeKTOpa AM , eciid AM — menuana AABC.

KonTposbHnas padora Ned
Tema: MeToa KOOpAMHAT B IPOCTPAHCTBE
Bapuant 1

1. Beruuciute ckamspHoe mpousBeieHue Bektopo My N eciu

5

—_—

m—ar2b-¢ ni=2a-b |2l =p [Pl o5 @B) _ge c1E CLB

2. lan ky0o ABCDA;B1C1D;. Haiimute yron mexay npsmeivu AD; 1 BM, rie M
— cepeauna pedbpa DD;.

3. Ilpu nBuwkeHuu npsiMas @ oToOpa)kaeTcsl Ha MPSAMYIO 8j, MIIOCKOCTh O — Ha

TOCKOCTD o, 1 & L O Jokakute, 4TO & Lo



Bapuaunr 2

1. Berumcoure ckamsgpHoe mnpomsBeneHue Bekropo M u N eciu

5

—_—

m-2a-B+¢ ni—a—25 2|5 |P|_, @) _gp c1a GLB.
2. Jlan xy6 ABCDA;B;C1D;. Haiinute yroa mexay npsmbimu AC u DC;.

3. Ilpu nBwxeHuw mpsimas otoOpakaeTcs Ha HpsMyro D1, a mockocTh B — Ha
IockocTh B1 u b || 1

KonTpoabHasi pa6ora Ne5 (utoroas)
1 Bapuant

1. B npaBunpHOU TpeyrombHOoi mmpamuaeSABCmennansl  OCHOBaHUS
nepecekarorcst B Touke K. O6bem nupamunasl pasen 42, SK =18. Haiigute
wiomaas Tpeyroiasauka ABC. (16armm)

2. Bricota konyca paBHa 10, nuamerp ocHoBaHusi paBeH 48. Haiinure
o0pa3yrmyro.

(1 6amn)

3. IInomanp GOKOBOW TMOBEPXHOCTH IWIIMHApPAa paBHa 727, a BeicoTa - 8.
Haiinure nuametp ocHoBanwus. (1 Gasmn)

4. CTopoHa OCHOBAHHS MPABHMIBHOM TPEeyroibHOi mpu3msl paBHa 25, a
BhICOTA - 4v/3. Beruncimte 06béM mpu3mb (1 Gam)

5. Ilnomane GOKOBOI MOBEPXHOCTH KOHYca paBHa 20mcm?, a ero oOpasyroias
5 cm. Haiimute o0bnem konyca.( 2 6ania)

6. OcHoBaHHe MPSAMON MPHU3MBI TIPSIMOYTOJIBHBIN TPEYTOJBLHUK C KaTETOM 3CM
u npwmiexkamuM yriom 60°. Jluaronans OOKOBOM IpaHm, —coiepiKarei
TUINOTEHY3y TpeyroibHuka, 10cm. Haiinure o0beM npusmel. (2 6aia)

2 BapuMaHT



. B mpaBunbHON TpeyronpHOU mnupamuneSABCMenuansl OCHOBaHHSA
nepecekatorcss B Touke K. OObeMm mnupamuasl paBeH 88, mIomagsb
tpeyroynbarka ABC pasna 11. Haitnure SK.(1 6amn)

Bricora konyca paBHa 6, oOpasyromas -10. Haiigure pauamerp
OCHOBaHUA KoHyca.(1 6amr)

[Tnomane OOKOBOM MOBEPXHOCTH IWIIMHApAa paBHa 96w, auameTp
ocHoBaHug - 8. Halimute BbicoTy muunapa. (1 6amn)

CTOpOHA OCHOBAHHS MPABHIBHON TPEYrodbHON MPU3MBI paBHA 3v/2, a

BEICOTA - 5v/3. Bbrunciure 06béM npusmst (1 Gamwn)

O6beM KoHyca paBeH 161 cm®, a ero Beicota 3cm. Haiinure momans
OOKOBOM TTOBEPXHOCTH KOHYca. (2 6asia)

OcHoBaHuE MNOPSIMONM TPU3MBI  MPSMOYTOJbHBIA  TPEYrOJbHUK €
runoteny3oii 10cm u octpeiM yriaom 30°. Jluaronans GOKOBOM IpaHw,
coJlepKallleil KareT MPOTHUBOJEKAIIMM JaHHOMY Yriay, paBHa 13 cM.
Haiinure 00beM MpU3MBI.

(2 6ama)
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