rocyaapcTBeHHOE OFO/DKETHOE 00pa3oBaTeIbHOC YUPCKACHUE Camapckoi
o6iacTu cpenss 001eodpasoBaTenbHas IKOJIA noc.ITpuGoii
MYHULMTIATBLHOTO paioHa Besenuykckniit CamMapckoin obnact

AR ey,

g0 AF Xy,
>3V =
PaccMoTpeHa TlpoBepeHa Ha peanu3aluuio VrpepRaena; i,
na szacenanuu LLIMO cTaHjapTa B IIOTHOM 00bEME Oz AP

1.Q. 3aM. qupeKTopa no YBP oo ".r._«_f 4
—  HOpkuB A.A. H
"asrycra 2020 rona

ITporokon Ne
or " 2% " asrycra 2020 roaa

PABOYASA ITPOI'PAMMA 110 MATEMATUKE

Knace: 10-11 knacc

VYuutens: JloxonoBa Tateana ['puropseBHa

KonnyectBo yacoB: 5 yacoB B Hezento ( 2 yaca B HEJEIIO
reoMeTpHH, 3 yaca B HeJleJIt0 —ajredpa 1 Havaia aHaJln3a

[Tpuboit
2020-2021 yu.rog
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[Inanupyemsble pe3yabTaThl:
JInaHOCTHBIE, MeTarpeIMETHbIE
U peIMETHbIE pe3yNbTaThI OCBOCHHSI
coJiepKaHusl Kypca reoMeTpUu

WN3ydyeHne reoMeTpuM N0 JAHHOW IPOTrpaMme
CIIOCOOCTBYET dhopMHPOBaHUIO y YYaIuxcs
JMYHOCTHBIX, METanpeaMETHBIX, MPEAMETHBIX
pe3ynbTaTOB 00YUYEHHS, COOTBETCTBYIONINX TPEOOBAHUSIM
denepallbHOTO TOCYIAPCTBEHHOTO  00pa30BaTEIHHOTO
CTaHJapTa CpeaHero oo1ero oopa3oBaHusl.

JIMYHOCTHBIE PE3YyJIbTATHI:
1) BOCIIUTaHUE POCCUICKON IpaXKIaHCKOU
UJEHTUYHOCTU: MaTpUOTHU3MA, YBaKeHHs K (OTeyecTBy,
OCO3HaHMs BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOW HAYKH;
2) (GopMHpOBAHME MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY  YypOBHIO  pa3BUTUS  HAyKu W
0OIIIeCTBEHHON TTPAKTUKH;
3) OTBETCTBEHHOE OTHOLIECHHE K O00y4YeHHUIO, TOTOBHOCTb
U CIIOCOOHOCTh K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA
MPOTSDKEHUH BCEU JKW3HM; CO3HATEJIbHOE OTHOILIECHHE K
HENpPEephIBHOMY 00pa30BaHUIO KaK YCJIOBHMIO YCHEIIHOM
poheCCHOHAIBHOM U OOIIIECTBEHHOM JICITEIIBHOCTH;
4) OCO3HaHHBIM BBIOOp Oynayuied mpodeccnoHaNTbHOM
NesTeIbHOCTH Ha 0a3e OpUEHTUPOBAHUS B MHUpPE
npodeccuii uU  NpodecCHOHANBHBIX  IPEANOYTEHHI;
OTHOLIEHUE K MPO(ECCHOHAIBHON NEATETbHOCTH KaK K
BO3MOXXHOCTM ~ y4dacTUsd B pEUICHUM  JIMYHBIX,
OOLIECTBEHHBIX, roCyAapCTBEHHBIX "
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0OIIIeHAITMOHANBHBIX TPOOJIeM; (HOPMUPOBAHUE YBaXKH-
TEJILHOT'O OTHOIICHUS K TPYIY, Pa3BUTHE OIbITA yUaCTHS
B COIIMAJIbHO 3HAYMMOM TPY/IE;

5) yMEHHUE KOHTPOJIMPOBATh, OIICHUBATh "
aHaIM3UpPOBaTh TMPOIECC U pe3yabTaT y4eOHOM U
MaTEeMaTHYCCKOMN JeSITeIbHOCTH;

6) yMEHUE YIIPABIATH CBOEH MO3HABATEIILHOU
TSI TCIIbHOCTBIO;

7) YMEHHUE B3aMMOJICKCTBOBATh C OJIHOKJIACCHUKAMH,
JeTbMHM  MJAQJIIErT0  BO3pacTa ©  B3POCIBIMH B
0o0pa3oBaTEIbHOM, OOIIECTBEHHO TMOJIE3HOM, Yy4eOHO-
HCCIICIOBATENIbCKOM, TPOEKTHOM M JIPyrMX  BHJAX
JeSTeIIbHOCTH;

8) KPUTUYHOCTh MBIIILICHUS, WHULIMATHUBA,
HaXOIUMBOCTD, aKTUBHOCTH npu peleHun
MaTeMaTUYEeCKHUX 3a/ay.

MeranpeanMeTHbIE PE3YIbTAThI:
1) YMEHHUE CaMOCTOATENBHO OIPENACIATh LEIU CBOEU
NEeSTeIbHOCTH, CTaBUTh M (OPMYJIHMPOBATH JIsi CceOs
HOBBIE 33J1a4H B y4EOe;
2) YMEHHME COOTHOCUTH CBOM JCUCTBHUS C IIJIAHUPYEMBIMU
pe3yJibTaTaMM, OCYLIECTBISATh KOHTPOJIb CBOEU AEATEIb-
HOCTH B IIPOLIECCE TOCTHXKEHUS PE3yabTara, ONPEAEIsATh
CIOCOOBI ACHCTBUIN B paMKax MPEJI0KEHHBIX YCIOBUN H
TpeOOBaHU, KOPPEKTUPOBATH CBOU JECHCTBUS B COOTBET-
CTBUHU C U3MEHSIOLICHCS CUTYallUEH;
3) YMEHME CaMOCTOSATEIBHO MPUHUMATh  PEIICHUS,
IIPOBOJUTHL AaHAJIU3 CBOCU [JEATEIBHOCTH, INPUMEHSITH
pa3IMYHbIE METO/IbI IO3HAHUS;
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4) BNIAJicHUE HaBbIKAMU TO3HABATENBbHOM, Yy4eOHO-
VICCIIEI0BATEIIbCKOM U IIPOEKTHOMU JIESITEIbHOCTH;

5) ¢opMHpOBaHHE TMOHATUWHOIO ammapara, YMEHHUs
co3faBaTh  00OOIIEHUs, YCTAaHABIWBATh AaHAJIOTHH,
KJIacCU(UIIUPOBATH, CaMOCTOSITEIILHO BBIOMpATH
OCHOBAHUS ¥ KPUTEPHUH JIJIs KIacCu(PUKAIIIH;

6) YMEHHE YCTAHABIMBATH NPUYUHHO-CIICICTBEHHBIE
CBSI3U, CTPOHUTH JIOTUYECKOE paccyxeHue,
YMO3aKIJIIOUeHHE (MHIYKTUBHOE, JAEAYKTHBHOE H IO
AHAJIOTUM) U JIeJaTh BBIBOJIBI;

7) popMUpOBaHME  KOMIIETEHTHOCTH B  00JacTH
UCIIOJb30BaHUSl  MH(POPMAILMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOT UM,

8) yMEHHE BUJIETh MATEMATUYECKYIO 3a7a4y B KOHTEKCTE
OpoOJIEeMHOM CUTyallud B JpYrMX JAWCUUIIJIMHAX, B
OKPY’KaIOIIEH )KU3HU;

9) YMEHHE CaMOCTOATENIBHO OCYILIECTBIATH IIOMCK B
Pa3JIMYHBIX VUCTOYHUKAX, ot0op, aHAJIN3,
CUCTEMATH3AlMI0 UM KIaccupuKauuio uHGOpMaIH,
HEOOXOJIMMOM ISl pelIeHUs MaTeMaTHYECKUX MPoOJieM,
OpencTaBlATh €€ B TMOHIATHOM (QopMe; NPUHUMATH
pelieHre B YCIOBHUSIX HEMOJHOW WU W30BITOYHOM,
TOYHOM WM BEPOATHOCTHOM HH(POpPMALUM;, KPUTHUYECKU
OLICHMBaTh M  HMHTEPIPETUPOBATH  HH(POpPMALHUIO,
IIOJIy4aeMYIO U3 Pa3JIMYHbIX HUCTOYHUKOB;

10) YMEHME UCIIOJIb30BATh MATEMATUYECKHE CPECTBA Ha-
rIsgHOCTU (TpaduKu, TaOJIULbI, CXEMBI U JIP.) JUIS UILTIO-
CTpauuy, UHTEPIIPETALNN, ApTyMEHTALINH;

11) yMEHME BBIIBHUIaTh THIOTE3bl IIPU PELICHUM 3a7a4H,

144



ITIOHUMAaTb HGO6XO,ZII/IMOCTI> HX IIPOBCPKH,

12) TMOHUMAaHUE CYITHOCTH AJITOPUTMHYICCKUX
Hpez[rmcaHHﬁ H YMCHHC ,ZIGI\/JICTBOBaTI) B COOTBCTCTBHH C
IMPCAJIOKCHHBIM aAJITOPUTMOM.

IIpenmeTHbIE pe3yIbTATHI:
1) OCO3HAaHME 3HAYCHUS MATEMaTUKU B IIOBCEIHEBHOU
YKA3HU YEJIOBEKA;
2) MpeNCTaBlIEeHUEe O MAaTeMAaTHUYECKOW Hayke Kak cdepe
MaTEMaTUYECKOMN NIEeSITeIbHOCTH, 00 dTanax e pa3BUTHS,
0 €€ 3HAYMMOCTH JJIsI pa3BUTHsI UBUIN3ALUY;
3) YMEHHME ONMUCHIBaTh SBIICHUS pPEaJbHOIO MHpa Ha
MAaTEMATUYECKOM A3BIKE; MPEICTABIICHUE 0
MATEMATUYECKUX MOHATHUSIX U MATEMAaTUYECKUX MOJIEIISIX
KaKk O BaXXHEMIIEM WHCTPYMEHTApUHU, MO3BOJSIOIEM
ONMCHIBATh U U3y4YaTh PA3HbIC NMPOLIECCHI U SIBICHUS,
4) mpencTaBieHME OO0 OCHOBHBIX TIOHSTHAX, HUICAX U
METO/1aX T€OMETPUHU;
5) BJQJACHUE METOAAMHU J0KA3aTEIbCTB U AJITOPUTMAMHU
peLIeHUsl; YMEHHWE UX  IPUMEHATh, IPOBOIAUTH
JI0KA3aTEbHbIE PACCYKICHUS B XOJI€ PELICHUS 3a1a4;
6) MPAKTHYECKU 3HAYMMBIE MATEMATHYECKUE YMEHUS U
HaBBIKHM, CIIOCOOHOCTh WX TPUMEHEHUS K PEIICHHUIO
MAaTEMATUYECKUX U HEMATEMATUYECKUX 3a/1a4;
7) BJIAQJEHHUE HABBIKAMH HCIOJIb30BAHUSI KOMIIBIOTEPHBIX
MPOTrpamMM IPU PEIICHUNA MAaTEMAaTUYECKUX 3a/1a4.

[Inanupyemblie pe3ynbTaTbl 00y4eHUs TeOMETPUHr

BrInycKHUK Hay4duTCS:
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+ OIEPUPOBATH MOHATUSAMU: TOUKA, MPsIMas, MIIOCKOCTh B
IPOCTPAHCTBE, MaPaLIETLHOCTh U MEPIECHIUKYISIPHOCTD
IPSIMBIX U TJIOCKOCTEH;

+ pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB
(mpu3ma, nupamMuga, TPSIMOYTOJIbHBIN Mapaleenune/,
Ky0);

+ M300pakaTh TEOMETPUYECKUE (PUTYPHI C TOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB;

« U3BJIEKAaTh HUHPOPMAIMIO O  IPOCTPAHCTBEHHBIX
reomMeTpudyeckux  ¢urypax, NOpeACTaBICHHYIO  Ha
yepTexax;

« npuMeHsTh Teopemy Iludaropa mnpu BBHIYUCICHHUH
AJIEMEHTOB CTEPEOMETPUUECKUX (DUTYD;

+ HaXOAUTh OOBEMBI W  TUIOHIAJAM TMOBEPXHOCTEH
IPOCTEUIITUX MHOTOTPAHHUKOB C IPUMEHEHUEM (HOPMYIT;
* pacrio3HaBaTh TeJa BpAIllEHUs: KOHYC, TUIUHADP, chepy
U 11ap;

» BBIYMCIIATH OOBEMBI W IUIOMIAAM TOBEPXHOCTEH
MPOCTEUIIIUX MHOTOTPAHHUKOB M TE€JI BpaIllEHUs C
MTOMOIILI0 (POPMYT;

+ ONEPUPOBATH TMOHITHEM «JACKAPTOBBI KOOPAMHATHI B
IIPOCTPAHCTBEY;

+ HAXOJIUTh KOOPJAWHATHI BEPIINH KyOa u
IPSMOYTOJBLHOTO MapaJijieienuIena;

+ HAXOJIUTh MPUMEPHl MATEMATHUYECKUX OTKPBITHUM U UX
ABTOPOB, B CBSI3M C OTEUYECTBEHHOM W BCEMHUPHOU
HUCTOPHUEH;

« TIOHMMATh POJIb MATEMATHUKHU B pa3BuTUH Poccum.

B nosceonesnoti  owcusHu u  npu
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UsyueHuu Opyeux npeomemos:
* COOTHOCHUTHh aOCTpPaKTHbIE T€OMETPUUYECKUE MOHSATUS U
(GakTbl C peanbHBIMU JKM3HEHHBIMH OOBEKTaMH U
CUTyalUsIMU;
* HCIOJI30BATh CBOMCTBA MPOCTPAHCTBEHHBIX
reoMeTpudeckux  Guryp Uil pemieHus  3amad
MPAKTUYECKOTO COJICPKAHNUS;
¢ COOTHOCHUTH IUIONIAY MOBEPXHOCTEUW TEJI OJMHAKOBOMU
(GOpPMBI U pa3IMYHOTO pa3Mepa;
+ OLICHUBAaTh (QOpMYy MPaBWIBHOTO MHOTOrpaHHUKA
MOCJI€ CHUJIOB, CPE30B U T. M. (OMpPEAEsITh KOIUYECTBO
BEpILUH, pebdep u rpaHeit MOJTYYEHHBIX
MHOTOT'PaHHUKOB).

BBITTyCKHHUK TIOJTyYUT BO3MOYKHOCTh HAYUUTHCS:
« MMPUMEHATH JUIA pEIICHUS 3aJad TeOMETPUUYSCKHE
(dakThl, €ClIM YCIOBUS TNPUMEHEHHUS 3aJaHbl B SBHOU
dopme;
« pemaTh 3aJayd Ha HAXO0XIACHHUE TE€OMETPUYECKUX
BEJIMYHH 10 00pasiaM Wid aJropuTMam;
e JIeNIaTh IUIOCKHE (BBIHOCHBIE) UEPTEXKU M3 PUCYHKOB
00BEMHBIX (GUTYp, B TOM YHCJIE€ PUCOBATh BHUJ CBEPXY,
cOOKY, CTPOUTH CEYEHUSI MHOTOTPAHHHUKOB,;
 W3BJIEKATh, UHTEPIPETUPOBATH U IPEOOPA30BHIBATH UH-
dopmaruio 0 Tr€OMETPUUYECKUX ¢durypax,
MPECTABICHHYIO Ha YepTekKax;
« MPUMCHATH TEOMETpPHYECKUE (HAKTBI IS PCIICHHUS
3a/a4, B TOM YHUCJIE MPENOoIaralonux HECKOJIBKO II1aroB
pelIeHus;
+ ONHUCBHIBATH B3aMMHOE pPACIOJIOKEHUE TMPSAMBIX H
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IUIOCKOCTEN B MMPOCTPAHCTBE;

+ (opMynHupoBaTh CBONCTBA U IPU3HAKK QUTYD;

+ JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

+ 33/1aBaTh IUIOCKOCTh YpPaBHEHHEM B JEKApTOBOM
CHUCTEME KOOp/IMHAT;

* BJIAJECTH CTaHJIAPTHOMN KIaccu(puKanuein
MPOCTPAHCTBEHHBIX  Guryp  (mUpaMuibl, TMPU3MBI,
napasuleiIeuIeb);

* HCIIOJh30BaTh CBOWCTBA T€OMETPUUYECKHX (UTYp IS
pemieHus 3ama4 MPaKTHYECKOT0 XapakTepa W 3aaad |3
IpYyrux 00JiacTel 3HAHU;

 pemiaTh MPOCTEHIIME 3a7aud BBEJICHHEM BEKTOPHOIO
Oa3uca.

« CoaepxaHue Kypca

IToBTOpEHME

Pelenue 3a1a4 ¢ mpuMeHEHUEM CBOMCTB GUryp Ha
IJIOCKOCTH. 3aJ]a4y HA J10Ka3aTEIbCTBO U MOCTPOCHUE
KOHTPIIPUMEPOB. Hcnonb3oBaHue B 3ajadax
MPOCTEUINNX JIOTUYECKUX MpaBwil. Pelmienue 3amad ¢
HCII0JIb30BaHUEM TEOpEM 0 TPEYrOJbHUKAX,
COOTHOIIEHUW B MPSIMOYTOJBHBIX TPEYTrOJbHUKAX,
(bakToB,  CBSI3aHHBIX C  YETHIPEXYTOJIHLHUKAMH.
Pemenne 3amau ¢ HWcmosib30BaHHEM  (haKTOB,
CBSI3aHHBIX C OKPYXXHOCTAMU. Pemienue 3amay Ha
M3MEpPEHUsI Ha IUIOCKOCTH, BBIYHMCIEHUE JJIMH U
miomaack. Penienue 3agad ¢ MCMOJIb30BaHUEM METOAA
KOOpJAUHAT.
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Harnsnnas crepeomerpus

Qurypsl M uX H300pakeHHs (MPSAMOYTOJIbHBIN
napajienenunen, Ky0, nupamuja, OpH3Ma, KOHYC,
mMHAp, cepa). OCHOBHBIE TOHATHSA CTEPEOMETPHUH
u ux cBoictBa. CeueHusi Kkyba u Terpadrapa. Touka,
npsiMas M IUIOCKOCTb B IPOCTPAHCTBE, AKCHOMBI
CTEPEOMETPUU U CIEACTBHA M3 HHUX. DB3anmHoe
pacroyIoKEHUe  MpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE. [TapauenbHOCTB IIPSAMBIX "
IUIOCKOCTE B mpocTpaHctBe.  M3o0pakeHue
OPOCTEHIINX MPOCTPAHCTBEHHBIX (UIYp Ha IUIO-
CKOCTH.

MapaanenbHoCcTH

U NEePIEeHINKYJISAPHOCTb B IPOCTPAHCTBE

Paccrosinusa Mexay purypamu B IpOCTpPaHCTBE.

Yrnel B mpoctpaHcTBe. [leprneHauKynsipHOCTB
MPSIMBIX U TIJIOCKOCTEN.

[Ipoekuust ¢urypsl Ha TIOCKOCTh. [lpu3Haku
MEPNEHANKYJIAPHOCTH TMPSIMBIX M IUIOCKOCTEH B
IPOCTpaHCTBE. TeopeMa 0 TPEX MEPHEHIUKYIISIPAX.

MHororpasHHuKH

[Tapannenenunen. CpoicTBa  MPSAMOYTOJIBHOTO
napajuiesenunea. Teopema [Tudaropa B
npocrpanctBe. [Ipusma m nupamuma. IlpaBusibHas
nMpaMuia v npaswibHas npusMma. IIpsamas nupamuna.
DNeMEHThI IPU3MbI U TUPAMUBI.
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[Tpocreiimme KOMOMHAIIME MHOTOTPAaHHUKOB U TEI
BpaIeHusl. Brerancnenue AJIEMEHTOB
MPOCTPAHCTBEHHBIX Puryp (p€Opa, quaroHaIu, yribl).

Tena BpaieHus

Humuanap, koHyc, cdepa wu 1map. OCHOBHBIC
CBOMCTBa MPSAMOIO0 KPYrOBOTIO UHJIMHJIPA, IPSAMOIO
KpYroBoro kKonyca. M3o0pakeHue Tenl BpallleHUs Ha
miockoctd. [IpencraBienne 00 yced€éHHOM KOHYcCE,
CEYEHUAX KOHyca (mapaJyieJbHBIX OCHOBAaHHUIO U
IPOXOAIIUX Yepe3 BEPIIMHY), CEUSHUSIX IHUIMHIpa
(mapajuienbHO W TEPIEHIUKYJISIPHO OCH), CEYEHUSIX
mapa. Pa3BépTka HMIMHIpa U KOHYCA.

O6bémbI Ten. [Imomans chepsr

[Tonsarue 00 06bEMe. OOBEM MUpaMUAbl U KOHYCA,
MIPU3MBI u HUJTUHIpA. O0BEM mapa.
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[Tono6ubie Tema B mpoctpaHcTBe. COOTHOIICHUS
MEXy IUIOIMIASIMU TIOBEPXHOCTEH U 00BEMaMH
noAoOHBIX Tell. [lnomanb MOBEPXHOCTH MPaBHIIHLHOM
nupaMubl W [OpsAMod  mpusMbl.  [lmomanp
MOBEPXHOCTH  MPSIMOTO  KPYroBOro  ITWJIMHAPA,
MPSIMOT'O0 KPYTrOBOT'O KOHYCA M II1apa.

N

KoopaunaTtel HUBEKTOPHI B POCTPAHCTBE

JIBu>keHHsT B NPOCTPAHCTBE:  MapajUICIbHBIN
[IEPEHOC, LEHTpaJbHAs CHUMMETPUSA, CUMMETPHUs
OTHOCUTENBHO  IIJIOCKOCTH, MOBOpOT. (CBoOMCTBa
NBWKEHUM. lIpyuMeHeHne IBW)KEHUN NpPU PELICHHUH
3a;ad.

Bektopel 1 koopauHaTel B npoctpaHcTBe. Cymma
BEKTOPOB, YMHOJKEHME BEKTOpa Ha YHUCJIO, YIOJ
MeXy BeKTOopaMH. KoJmmmHeapHbIe 1 KOMIUIaHAPHBIE
BEKTOpbL. CKanspHOE TPOU3BEICHHUE BEKTOPOB.
Teopema O pasnoOXEHUM BEKTOpa II0 TPEM
HEKOMIUTaHApHbIM BeKkTopaM. CKaJasipHOE NpOu3Be-
JIICHHE BEKTOPOB B KoopauHarax. lIpumenenue
BEKTOPOB IIpU PELICHUM 3aJad Ha HaXOXKJICHHE
pacCTOSIHMM,  JUIMH, IDIomanaeii ©W  0OBEMOB.
YpaBHEHHE IUIOCKOCTU B MPOCTPAHCTBE. Y PABHEHUE
cdepbl B mpocTpaHcTBe. Dopmysa A BbIUKCICHUS
paccTosAHUS MEXAY TOYKAMU B IPOCTPAHCTBE.



CcST

TemaTnyeckoe NAaHUPOBAHUE

10 knacc
(2 yaca B Hepento, Bcero 70 uacos)
©
g CopepxxaHue yuebHoro Konnuecteo XapaKTepucTMKa OCHOBHbIX BUAOB A€ATEAbHOCTH YUEHUKA (Ha
a 2 | martepuana yacos ypoBHe yue6HbIX AeCTBUIA)
s 3
x 2

1 2 3 4

BBenenue B crepeomMeTpuio 9

1 2

(OcHOBHBIE TTOHSITHS
CTepEOMETPHH. AXKCHOMBI
T MCTPUHU
CTCPCOMCTP Tlepeyucnams ocuoBubie nonsTus crepeomerpun. Onucvigams

2 Cnencreus u3 akCHOM 2 OCHOBHBIE TIOHATHUS CTEPEOMETPHUH (TOUKA, PSIMasi, TUIOCKOCTB).
CTCPEOMETPUN Onucvieams BO3MOXKHBIE CIOCOOBI PACTIONOKEHHUS TOYEK,

3 4 NPSIMBIX U IJIOCKOCTEH B npocTpanctse. Dopmyauposams
LpoctpancTsennbie AKCHOMBI CTepeoMeTpur. PazbsCHATD M HILTFOCTPUPOBATH
¢urypsl. HagansHbie AKCHOMEL
TpC/CTABIICHH O DOpMYIUPOBAMb ¥ TOKA3BIBATH TEOPEMbI — CIIEICTBHS U3
MHOI'OrpaHHUKax AKCHOM
Kontponbnas padota Ne 1 1 '

Dopmyaupoeams cnocobbl 3aJaHKs INIOCKOCTU B IIPOCTPAHCTBE.

Tlepeuucnams v onuceBaTE OCHOBHBIE JJIEMEHTHI
MHOTOTPaHHHMKOB: p&0pa, BEPIIMHbI, TPAHM.




€9T

Onucobl8ams BuIb MHOTOTPAHHUKOB (ITHPAMHUIA, TETPAdP,
[pU3Ma, IPSIMOYTOJIBHbIH MapauIe/euIes, Ky0), a TAaKKe HX
JJIEMEHTHI (OCHOBaHUsI, OOKOBBIE IpaHu, p&opa OCHOBaHUS,
GokoBEIe pébpa). Pewtams 3anauv Ha NOCTpOEHHE CEUEHUI
MHOTOTPaHHHKOB

[TapannensHOCTH B

MIPOCTPAHCTBE 15
BsaunmMHoe pacnonoxenue 3
IBYX IMPAMBIX B
TpOCTpaHCTBE Onucvi8amp Bo3MOKHBIE CIIOCOOBI PACTIONOKEHHS B

HNPOCTPAHCTBE: ABYX NPSAMBIX, IPSIMOM U MIOCKOCTH, ABYX
[TapannenbHOCTE TPSAMOI 1 4 IIJIOCKOCTEM.
TUIOCKOCTH DopMYAUPOBAMb ONPENIEICHNS: TAPAIIETBHBIX MPIMBIX,

3 CKPELIMBAIOLIUXCS MPAMBIX, apajlIeIbHbIX NIPAMON U MIOCKOCTH,

HapamnensgocTs TapajuIeNbHBIX MIIOCKO- CTel, IpeoOpa3oBaHHe JBIKCHNUS,
TUIOCKOCTEH (GUryphl, CHMMETPUYHOH OTHOCUTEIILHO TOUYKH, PAaBHBIX QUTYD,
TpeoGpasoBanne Gpuryp B 4 peoOpa3oBaHus MOJO0US.

IPOCTPAHCTBE.
[NapannensHoe npo-
eKTHPOBAHHE

Pazvacuams nousrus: npeobpasosanue GuUryp, napaniebHbIil
HepeHoc, napamielbHoe IPOSKTHPOBAHKE, TTapallIeIbHas
npoekiwst ( u3o6paxenue) purypst. Popmyaupo8ams cBoicTsa
IapaJIeNbHOTO IPOSKTUPOBAHUSL.
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IIpooonscenue

1 2 3 4
Konrposbhas padota Ne 2 1
Dopmyauposams U 00OKA3bI8AMb NPU3HAKHU: TIAPAIIIETLHOCTH
JIBYX HPSIMBIX, TApaJIeTbHOCTH HPSIMOM U INIOCKOCTH,
NapauIeabHOCTH JBYX MocKocTel. Popmynuposams u
00KA3b16AMb CBONCTBA: TAPAILIENbHBIX TIPAMBIX, MapaIeTbHBIX
IIocKocTel. Peuiams 3anaun Ha MOCTPOEHHUE CEUCHUM
MHOTOTPaHHUKOB, a8 TAKXKe IIOCTPOCHUE N300paXKeHU PHUTryp
[lepneHauKyJISAPHOCTH B
NMPOCTPaHCTBE 27
8 2
YTon Mesxk 1y pAMBIMA B Dopmynuposamsp onpeneieHus: yria Mex1y nepecexa-
TIpOCTPAHCTBE IOIMMHKCS TIPSAMBIMH; YTJIa MEKY CKPEIMBAIOMIMMHUCS TIPAMBIMU;
9 Tleprer Ky IAPHOCTS 3 NpSMOM, NEPINEHANKYIIIPHOM IIIOCKO- CTH; YIiIa MEXY NPsAMOHN U
o IUIOCKOCTBIO; YTiia MEXKAY ABYMS IJIOCKOCTSAMMU,
FIPAMOH H rIockocTH HNEPHEHIUKYIISIPHBIX NIOCKOCTEH; TOYEK, CUMMETPUUHBIX
OTHOCHTCJIBHO IIJIOCKOCTH, (bHpr, CUMMCTPHUYIHBIX OTHOCUTEIIBHO
10 TlepreHAMKyAp 1 4 IUIOCKO- CTH; PACCTOSIHUSI OT TOYKH 10 (PUTYPBI; pACCTOSHUS OT
HAKITOHHAS IpSIMOM JI0 MapauieIbHOH ei IIOCKOCTH; PACCTOSHUS MEXITY
N 2 HapaJuIebHBIMH IIOCKOCTSIMHE; OOIIETo IepHeHIUKYIIIpa ABYX
11 Teopema o0 Tpéx CKPELIMBAIOIIHXCS IPSMBIX.

MEepHEeHIUKYIIIpax
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GGT

Yron Mexay npsMoit u

12
IIOCKOCTBIO
Konrponbnas pabota Ne 3

13 JByrpaHHsbIii yroa. Yroiu
MEXy ABYMS
IUIOCKOCTSIMU

14 IlepnennukynspHele
IIOCKOCTH

15

ILnomane opToroHanbHOM
MPOEKINN
MHOTOYTOJbHHKA

Konrponbnas padota Ne 4

Onucbl8amy NOHATHS: EPIIEHUKYIISD, HaKJIOHHAs, OCHOBaHHE
TepHeHIUKyIIApa, OCHOBAHHE HAKIOHHOM, MPOEKIIHs HAKIOHHOI, !
OPTOTOHAJBHAS MIPOEKLHSI QUTYPHI, PACCTOSHHE MEXIY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMH, 3epKajbHasi CHMMETPHS,
JOBYTPaHHBIH yToJl, paHb IBYTPAHHOTO yIJIa, pedpo ABYrpaHHOTO
yIUIa, IMHEHHBIA yroJI IByrpanHoro yria. QopMyauposams u
00KA3bl8AMb IPU3HAKH: TIEPTICHIMKYISPHOCTH IIPAMOM 1
TUIOCKOCTH, TIEPIIEHANKYISIPHOCTH JABYX IIOCKOCTEH.
Dopmyauposams U 0OKA3bI8AMb CBOWCTBA: NEPIEH-
JTUKYJSIPHBIX TIPSMBIX; MPSIMBIX, IEPIIEHANKYISPHBIX JIOCKOCTH;
IepPIEeHUKYISAPHBIX IocKocTelt. Popmyauposams u
00KA3b18ANMb TEOPEMBIL: O TIEPIEHIUKYJIAPE U HAKIOHHOI,
MIPOBEAEHHBIX U3 OIHOW TOUKH; O TPEX MEPIeHIUKYIApax; O
IUTOLIAI OPTOTOHAJIBHON MPOESKIUH BBITYKIIOTO
MHOTOYroNbHuKa Peiiams 3anaun na 10Ka3aTenbeTBO, a TAKKE
BEIYHCIICHHE: YTJIa MEXKIY IPSIMBIMH, YTila MEXIY IPsSMOi U
IUIOCKOCTBIO, YIJIa MEXKAY IJIOCKOCTSAMH, PACCTOSHHUSA OT TOYKH
JI0 TIPSIMOM, PacCTOSIHUS OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUS
MEXIy CKPELMBAOIIUMUCS IIPSAMBIMH, PACCTOSHUS MEXK Y
napai-




Okonuanue
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Okonuanue

1 2 3 4
JIeIbHBIMH TIJIOCKOCTSIMH, TIJIOIaId OPTOTOHATIBHON MPOESKITI
BBITTYKJIOTO MHOTOYTOJIFHUKA
MHororpaHHuKHU 15
16 | TIpusma
17 Tapannenenumnen 3
Onucvi8amv NOHATHS: TEOMETPHUECKOE TEJIO, COCEAHNE IPAHU
MHOI'OTPaHHMKA, IIJIOCKHUK yIroJl MHOIOIPaHHHUKA, JBYTPaHHBIN
18 IMupamuna 5 P ’ y P » ABYTP
YroJl MHOTOTPaHHHM- Ka, TUIOIIA/Ib TOBEPXHOCTH MHOTOTPaHHHKA,
19 VYceuénnas nupamuga JIMaro- HaJlbHOE CeUeHHE MPU3MBI, IPOTHUBOJICIKAIUE TPaHH
Koutpossras paGora Ne 5 1 TapauieNienune1a, TMaroHaIbHOE CeYeHHe MTPU3MBI U THPAMUIBI,

yceuénuas nupamuna. Dopmyauposanms onpeneneHus:
MHOTOI'PaHHHUKA, BBITYKJIOIO MHOTOTPaHHUKA, IIPU3MBI, IPIMOH
TIPU3MBI, IPABUJIHON MPU3MBI, NTapajuiesIeue/ia, TMpaMuIbl,
MIPAaBUIbHOM MHPaMU/IbI, IPABUILHOTO TETPA3Pa, BHICOTHI
TIPU3MBI, BBICOTBI TUPAMH/JIbI, BBICOTHI YCEUEHHOM MUPAMU/IbI,
anogeMbl IPABUIILHOM MUPaMUJIBL.

Dopmyauposamsv U 0OKA3bIBAMb TEOPEMBI: O ILIOIAIH
OOKOBOM MOBEPXHOCTH MPSIMO MTPU3MBI, O JMATOHAIISAX
napaulesieiuIe a, 0 KBagpare IuaroHain
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LST

IIPSMOYTOJILHOT'O HapajulesenuIlea, o IIoma M 60KoBor
IIOBEPXHOCTH IPABUIBHOMN MUpaMUABL, O IO 60KOBOM
MIOBEPXHOCTH MIPABUIBHON yCE4EHHON MMPAMUIBI.

Pewiams 3anaun na nokaszarenscTBo, a TakKe BHIYUCICHHE:
3IIEMEHTOB IPH3MBI M MHPAMHUIBI, TIONIAN MOTHOI U GOKOBOH
MIOBEPXHOCTH IPU3Mbl U MHPAMUJIBI

O0600menue u
cHcTeMaTH3alus
3HAHUM yyamuxcst

VipaskHeHNs 171 TOBTOPEHHS
kypca 10 knacca

Hrorosas koHTponbHas padora
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11 knacc

(2 yaca B Hepento, Bcero 70 yacoB)

BEKTOPOB

% CopepxxaHue yuebHoro Konnuectso XapaKkrepucTuka 0CHOBHbIX BUAOB AEATEAbHOCTU YUEeHUKa (Ha
s 2 | maTtepuana yacoBs YpPOBHEe yuebHbIX AeUCTBUM)
s §
I c
1 2 3 4
KoopnuHatel 1 BEKTOpHI B 16
IPOCTPaHCTBE
1 2
JlexapTOBbl KOOPIUHATEI
TOYKH B IIPOCTPAHCTBE
Onucvi8amv NOHATHS: NPAMOYTOJIbHAS CUCTEMa KOOPAUHAT B
2 Bekropsl B ipocTpancTse 2 HPOCTPAHCTBE, KOOPAUHATEI TOYKH, BEKTOP, COHATIPABICHHEIE
TIPOTHUBOITIOJIOKHO Ha- IMMPAaBJICHHBIC BEKTOPEI, HapaHHCHBHBIﬁ
3 CrnoxeHue U BBIYUTaHHE 2 MIEPEHOC Ha BEKTOP, CYMMa BEKTOPOB, TOMOTETHSI ¢ KO PHITH-
BEKTOPOB €HTOM, PaBHBIM H, yron mMexay Bekropamu. Qopmynuposamo
4 VMHOKEHHE BEeKTOpa Ha 3 OIIpE/ICIICHHUS: KOJTMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB,
qrcsno. oMoTeTHs Pa3HOCTH BEKTOPOB, IIPOTUBOIIOIOKHBIX BEKTOPOB, IIPOU3BEACHUS
BEKTOpa M YUCIIa, CKaJISAPHOTO MPOU3BEICHUS ABYX BEKTOPOB,
5 CKaIsPHOE IPON3BEICHHE 3 FeOMETPHUYECKOTO MECTa TOYEK, OMCCEKTOpa ABYTPAHHOTO YTIJia,

ypaBHeHust QUryphL. /[OKA3b16AMb GOPMYIIBL: PACCTOSHUS MEKILY
JBYMsl
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I'eomerpuueckoe mecTo
TOYEK IPOCTPAHCTBA.
VYpaBHEHHE TUIOCKOCTH

TOYKaMH (C 3alaHHBIMU KOOPJUHATAMU), KOOPJUHAT CEPEAUHBI
0Tpe3Ka, KOOPIMHAT CYMMbI U Pa3HOCTH BEKTOPOB, CKAJIIPHOTO
NPOMU3BENCHHA ABYX BEKTOPOB, /IS BBIUUCICHH KOCHHYCa yIia
MEX]ly ABYMs HEHYJIEBBIMH BEKTOPaMH.

Dopmynuposams u OKA3bIBANb TEOPEMBL: 0 KOOPIUHATAX
BeKTOpa (IIpH 3aJaHHBIX KOOPAWHATAX €T0 Havyalla ¥ KOHIIA), O
KOJUIMHEAPHBIX BEKTOPAX, O CKaSIPHOM IIPOU3BEACHUH JBYX
MEePIEHAUKYISPHBIX BEKTOpOB, 0 ['MT, paBHOYnanéHHbIX OT
KOHLIOB 0Tpe3ka, 0 'MT, npuHamiexaiux AByrpaHHOMY yIily U
paBHOYIANEHHBIX OT €ro IpaHeil, 00 ypaBHEHNH IIOCKOCTH, O
BEKTOpPE, NEPIEHIUKYISIPHOM JIaHHOH MIOCKOCTH.
Tlpumensamo uzyueHnble onpeesieHus, TEOPEMBI U POPMYJIBI K
PELICHHUIO 33124

KounrposbHas pabota Ne 1 1
Tena BpameHus 29
Humusap 3

KomOunaumym nnnusapa u 2

TIPU3MBI

Konyc 3

Onucebl6amp noHATHs: WAIMHAD, GOKOBas IOBEPX- HOCTh
WIMHAPA, TOBOPOT (GUIYypHI BOKPYT MPSMOI Ha JaHHBIN yroi,
TEJIO BpAlLEHUs], OCEBOE CEYEHUE LIMIMHAPA, pa3BEPTKaA LIUIUHIPA,
6oKoBas MOBEPX- HOCTh KOHYCa, 0CEBOE CEUeHNE KOHYCa,
pasBEPTKA KOHYCa, YCEYEHHBII KOHYC, yCeU€HHAs NMpaMKJa,
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IIpooonscenue

1 2 4
10 | VYceuénnwlii koHyc
11 KomOunanuu konyca u
MTUPAMHJIBI
KonTponbhas padorta Ne 2 OINMCAHHAas BOKPYT YCEUEHHOTO0 KOHYCa, yCEUCHHAs MUPAMU/A,
BITUCAHHAs B YCEUEHHBIN KOHYC, GHUrypa KacaeTcs cepsl.
12 Coepa u map. YpaBHeHUE Dopmyauposams onpeeneHus: NpU3Mbl, BIUCAHHON B
chepsl LWIMHID; PU3MBL, OIIUCAHHONW OKOJIO LIWJIMHJPA; MUPAMHUIBL,
13 B3anMHOE PacrionoxKeHne BIIMCAHHOW B KOHYC; TMPaMU[bl, OIIM- CAHHON OKOJIO KOHYCa;
cepsl 1 MI0CKOCTH cdepsl U mapa, a TakKe UX IEMEHTOB; KacaTelbHOH INIOCKOCTH K
cdepe; MHO- TOrpaHHUKA, BIUCAHHOTO B c(hepy; MHOTOTPaHHHKA,
OIMCAHHOTO OKOJIO c(hephl; IMIMHApPA, BIMCAHHOTO B chepy;
14 MHororpaHnHuky, . .
KOHYCa, BIMCAaHHOTO B c(epy; YCeU€HHOTr0 KOHyCa, BIUCAHHOTO B
BITUCaHHbIE B cepy
chepy; LWIMHIPA, OMHCAHHO- TO OKOJIO Chepbl, KOHYCa,
15 OIHMCAHHOTO OKOJIO cepbl; YCeUEHHOTO KOHYCa, OITMCAHHOTO
okoo cepsl. JJoKkazvieams GopMyJIbl: IIIOMAIN TOTHOMH
MHororpaHnHuky, o
MOBEPXHOCTH LMJIMH/IPA, IO (1 OOKOBOW MOBEPXHOCTH KOHYCa,
OIIHCaHHBIE OKOJIO c(hephl . ..
16 miomaay OOKOBOI MOBEPXHOCTH YCEUEHHOIO KOHYCA.

Komb6unauuum uunusaapa u
cdepsl, koHyca U chepsl

Qopmyruposams U O00OKA3bIBAMb TeopeMbl: 00 ypaBHEHHH
cdepbl TaHHOTO pajauyca ¢ IEHTPOM B JIaHHOW TOYKE, O KacaTeJIbHOU
[IOCKOCTH K chepe U e€ CIeACTBHE.
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Ipumensamo uzydeHnble onpeeseHus, TeOPeMbI i GOPMYIIBI K

KontponsHas padora Ne 3 1
PpELICHHUIO 3a/1a4
O06bEMBI Ten. [Tmomans chepsl
17
17 | OOGbéM Tena. Gopmyibl 3 Dopmynuposams onpesenenus: 06bEMa Tela, MIOMA
JUTA BBIYHUCIICHUA o0BéMa MOBEPXHOCTH LIapa.
HpA3MBI Jlokazvieams Gpopmyisl: 06bEMA IPU3MBIL, 00bEMA MUPAMHK/IBI,
00BbEMa yceu€HHOI nmupamuibel, 00bEMa KoHyca, 00béMa
18 5 yCeu8HHOrO KOHyca, 00bEMa LIUIUHAPA, 00bEMA I1apa, MIOMAaAn
Dopmynbl 1St cdepsl.
BBIUKCIIEHHS 00BEMOB Tpumensamo uzyueHnble onpeaesneHus, TeopeMbl 1 GOPMYIIBI K
MUPaMHUJIBL B YCEUEHHON pElLEeHHIO 3314
NHPaMUIBI
KourponsHas paora Ne 4 1
19 OOBEMBI TEJ BpallCHUS 5
20 | TInomans chepst 2
KounrpomnbHas pabora Ne 5 1
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Okonuanue

12

IToBTOpEHHE N
crucTeMaTH3alHs y4eOHOro
MaTepHaJa

HroroBasi KOHTPOIbHASI
padoTta
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Jluteparypa

1. AnreOpa: 8 kmacc: y4eOHUK I ydammxcs o0ieoopasoBarenbHbIX yupexaenuid / A.I'. Mep3isk,
B.b. Ilononckuii, M.C. Sxup. - M.: Benrana-I'pad, 2015.

2. AnreOpa: 8 kjacc: NUIAKTUYECKHE MaTepualibl: COOpPHUK 3aJad M KOHTPOJBHBIX pabdor/ A.l.
Mepsnsik, B.b. Ilononckuii, M.C. fAxup. - M.: Benrana-I'pad, 2018.

3. Anrebpa : 8 kiacc: meroauyeckoe nocobue / E.B. bynko, A.I'. Mep3nsk, B.b. [Tononckuit, M.C.
Sxup. - M.: Benrtana-I'pad, 2015

KOHTpOHLHO- HU3MCPUTCIIbHBIC MaTCPHaJIbl

Aunrebpa: 8 kiacc: TUIAKTHYSCKHE MaTepralibl: COOPHUK 3a/1au B KOHTPOJIbHBIX pabot/ A.I'. Mep3isik,
B.Bb. [Tonouckuii, M.C. fAxup. - M.: Bearana-I'pad, 2018.
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