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IosicHUuTEIBLHAA 3aIIUCKA.

PabGouass mporpamma ydebHOro kypca mo reomerpuu s 10 - 11  kmaccos
pa3paboTaHa B COOTBETCTBUU CO CIEAYIOIIMMHU HOPMATUBHBIMU JOKYMEHTAMMU:

Ha ocHOBe DefepanbHOTO0 KOMIIOHEHTa TOCYJIapCTBEHHOI'O CTaHAapTa OOIIEro
oOpa3oBaHUs, YTBEP)KIAEHHOTO TIpuKazoM MwuHoOpa3zoBanus PdD Ne 1089 or
09.03.2004; npumepHO mporpaMMbl CpeTHETO (MTOIHOTO0) 00IIero 00pa3oBaHus; a
TaK K€ Ha OCHOBE aBTOPCKHX MPOTpaMM JJisi 00111e00pa30BaTENbHBIX YUPEKACHUN
no reometpun 10 -11 xnaccer., JI. C. Aranacsn, B. @. byry3os, C. b. Kagomies.,
coctaButenb T.A. bBypmuctpoBa — M.: «IIpocsemenuney, 2009 roxa.

PeaszauHH pa6oqep”1 ImporpaMmbl OCYIICCTBIIICTCA C UCITOJIb30BAHUCM y‘{e6HI/IKOBI

Y4aeOnuk a1 obmeo0pa3oBaTenbHbIX yupexaeHuil «['eometpus 10 -11 xmaccey»,
JI.C. Artanacsan, B.®, byry3os, C.b. KagomueB u np., Mocksa.: IIpocernienue,
20109r.

KOJIMYECTBO YUYEBHbIX YACOB:

['eomeTpus 10 kmacc - 68 4acoB B rof.
['eomeTpus 11knacc - 68 yacos B rog.

Konm4ecTBO KOHTPOJIBHBIX padoT:
10 xkmacc —5
11 xmacc- 5

[Ipeobnanaromeit hopmoil TEKYIIEro KOHTPOJISI BHICTYIIAET:
-MIUCHbMEHHBIM KOHTPOJIb B BUJIE CAMOCTOSITEIbHBIX M KOHTPOJIBHBIX PadoT,

'YCTHBIﬁ KOHTPOJIb B BUAC OIIPOCa M YCTHBIX 3a4YCTOB.

[IpomexyTouHass arrecTauus NPEAyCMOTPEHAa B BHAE aJIMHHUCTPATUBHOMU
KOHTPOJILHOM paOOTHI.

B yueOnuxe «I'eomerpusa. 10-11 kmacce» mon penakumeit JI. C. AtanacsHa
OTCYTCTBYeT TeMa «I'eoMeTpus Ha IMJIOCKOCTW». DTa TeMa SIBJIICTCS BaXKHOU MpH
W3YYEHUH CTEPEOMETpUHU B MOPOPUILHOM KjJacce M YyKa3aHa B OCHOBHOM
conepkanuu [lpuMepHON mporpaMMbl HM3y4E€HHUSI T€OMETPUM Ha MPO(HIHLHOM
ypoBHe. M3yueHune TeMbl BKIIOYEHO B pabouylo MpOrpaMmy B Hadajie U B KOHIIC
yuyeOHoro roja. Matepuan Juisi u3ydeHus: TemMbl «['eoMeTpusi Ha TIJIOCKOCTH »

HEe00X0aUMO B3sTh U3 [IpuioxkeHus K yueOHUKY U TOMOJIHUTEIbHOMN JIUTEPATYPHI.



I[Inanupyembie pe3yJbTaThl 0CBOEHHS COiepKaHus Kypca reomerpun B 10 — 11
KJIacce:

B pe3ynbrare uzydeHus reoMeTpuu B CTapiiel MIKoJe YUYCHHUK JOJDKECH
3HATL/IOHUMATH

L 3HAUYCHUE MAaTEeMaTHUYECKOH HAaYKN UIA PCIOCHHA 3aJda4, BO3HHKAKOIIHUX B
TCOPUHU U IMPAKTHUKC, IIHUPOTY U OI'PaHUYCHHOCTH INPUMCHCHUA MATCMATHYCCKHX
MCTOJ 0B K aHAJIM3Yy U UCCIICAOBAHHUIO ITPOLECCCOB U SIBJICHUM B IIpHUpOJAC 1 06IHCCTBC;
L 3HAYCHUC IMPAKTHUKH WU BOIIPOCOB, BOBHUKAIOIIUX B camoit MaTeMaTuKe, IJId
(1)OpMI/IpOBaHI/IH N pa3BUTHUA MaTE€MaTHUYECKOM HAaYKH; UCTOPUIO BOZHUKHOBCHUA U
Pa3BUTHA T'COMCTPHUU,

L BO3MOKHOCTH T'COMCTPHYCCKOI'O A3bIKa KaK CPCACTBA OIIMCAHMA CBOMCTB
pCalIbHBIX MPCAMCTOB U UX B3aMMHOI'O PACIIOJIOKCHU S,

L pasimiaunc Tpe6OBaHHﬁ, MPCABABIIAACMBIX K JOKA3aTCIbCTBAM B MAaTCMATHUKC,
CCTCCTBCHHBIX, COHNHUAJIBbHO-OKOHOMHYCCKNX W TYMAaHHUTAPHBIX HAYKax, Ha
IIPAKTHKC,

L YHHBepcaHBHLIﬁ XapaKTCP 3aKOHOB JIOTUKU MATCMAaTHYCCKHUX paCCY)KIIGHI/If/’I,
HUX IIPUMCHUMOCTB BO BCCX 00J1aCTIX YEITOBEUYCCKOM JACATCIBHOCTH,

o BEPOSITHOCTHBIN XapakTep pa3iInyHbIX MPOLECCOB OKPYKAIOIIETO MUPA.
B pe3ynbrarte 0CBOEHUS Kypca reOMeTPHH yJalluecs JTO0KHbI:

3HaTh:
e (OCHOBHBIE TIOHSATHS U ONIPEICICHUS TeOMETPUUISCKUX PUTYP;
o DopMyJIMPOBKH aKCUOM CTEPEOMETPUHU, OCHOBHBIX TEOPEM U UX CIIC/ICTBU;
e B03MOXXHOCTH T€OMETPUU B OMUCAHUU CBOMCTB peaIbHBIX MPEAMETOB U UX
B3aMMHOTO PACTIOJIOKEHNUS,
e Posib akCHOMAaTUKN B TEOMETPUHU.

YMmeTh:

® COOTHOCHUTbH ITUIOCKHE T€OMETPUUECKHE (PUTYPHI U TPEXMEPHBIE OOBEKTHI C UX
OMHUCAHUSIMU, YEPTESKAMH, M300paKEHUSIMH; pa3iudyaTh U aHAIU3UPOBATH
B3aMMHOE PacCIojoKeHue Guryp;

® OINUCHIBAaTh B3aMMHOE PACIOJIOKEHHWE TPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE, APTyMEHTUPOBATH CBOU CYKICHHS 00 3TOM PaCIOJIOKCHUH;



® AHAJTU3MPOBATH B MPOCTEUIIUX CIIyYasiX B3AMMHOE PACIIOI0KEHHE O0OBEKTOB
B IIPOCTPAHCTBE;

® CTpPOUTHh MPOCTEHIINE CeYeHHs] KyOa, MPU3MbI, MUPAMUIbL, U300paKaTh
reoMeTpudecKkue (GUrypsl U Tella, BBIOJIHATh YEPTEX M0 YCIOBHUIO 33/1a4H;

® u300pakaTh OCHOBHBIC MHOTOTPAHHMKH W KPYTJIbIE TeJa, BBIIOITHITh
YEPTEKU 0 YCIOBUSIM 33/1a4;

¢ TIPOBOAWTH JOKA3aTCIBbHBIC PACCYKIACHUS IIPU PCIICHUMN 3aaa4, JOKa3bIBATbh
OCHOBHBIC TCOPEMBI KYpPCa,

e pelarh INIAHUMETPUYECKUE U IIPOCTEUIINE CTEPEOMETPUUYECKUE 3aaul Ha
HaXOXKJEHUE TEOMETPUUCCKUX BETMYWH (JJTHH, YTIIOB, IUIONIAIeH, 00BEMOB);

¢ JCIIOJIB30BAaTh IIPU PCIICHUMN 3aaa4 INIAHUMCTPUICCKUC CI)aKTBI Hn MCTOAbI,

¢ JIPOBOAWTH NJOKA3aTCIBbHBIC PACCYKACHUSA B XOAC PCIICHUSA 3aaa4.

Hcnonb30BaTh NPUOOPETCHHBIC 3HAHUS U YMEHUSI B PAKTUYECKOU JEATEIbHOCTH U
MTOBCEITHEBHOM KU3HU JJIA:
® ucclenoBaHus (MOJEIUPOBAHUS) HECIOXKHBIX MPAKTHUYECKUX CUTyallud Ha
OCHOBE U3y4Y€HHBIX (POPMYII U CBOMCTB (Uryp;
® BBIYMCIICHUS JJIMH, TUIOMAeH 1 00bEMOB peaIbHBIX 00BEKTOB MPHU PEUICHUU
MPAKTUYECKUX 3aJay, HCMOJIb3ysl MPU HEOOXOJWMOCTH CIPABOYHUKU H
BBIYUCIIUTEIBHBIE YCTPOUCTRA.



Conepxanue o0y4eHust
10 kuaacc

BBenenue (3 yaca)

[Ipenmer crepeomeTpun. OCHOBHbIE TOHSITUSI CTEPEOMETPUU (TOUKA, MHpsiMas,
IJIOCKOCTh, MPOCTPAHCTBO) M aKCHOMbI cTepeomeTpuu. llepBwie crneacTBus u3
AKCHOM.

IMapajsieabHOCTH NPSAMBIX M IUI0CKOCTEH (20 yacoB)

[MapamnensHocTh mpsMbIX. [lapamienbHOCTh HpsiMOM M TIOCKOCTH. B3anmHoe
pacCIONOKEHUE JIBYX MPSAMBIX B IMPOCTPAHCTBE. YTOJ MEXAY IBYMsS MPSMBIMH B
npoctpancTie. [lapamnensHocTh miockocTeit. Terpasap u napaienenunesn.

IHepneHaMKYJISAPHOCTH NPAMBIX U IJIOCKOcTei (17 yacos)
[leprieHIUKYISIPHOCTh NOPSIMOM M IUIOCKOCTH. llepnmeHIuKysssp W HAaKIOHHAas.
Teopema O Tpex NEPHEHAUKYIApPAX. YIOJ MEXKIAy MPSIMOA M IUIOCKOCTBIO.
JByrpannsiit yroiu. [lepneHAMKyIsIpHOCTD IIIOCKOCTEN.

MHuororpannuxu (18 yacos)

[Tonarue muororpannuka. [Ipusma. [Tupamuaa. IlpaBunbHbIE MHOTOTPAHHUKHU.
HexoTopsble cBeieHnsi U3 IiIaHuMeTpu (4 yaca)

Teopema UeBsl 1 Munenas. Kpupbie BTOpOro nopsiaka.
3akjouuTebHOe NoBTOpeHue. Pemenue 3aaa4 (6 yacon)

11 knace
BekTopbl B npocTpancTBe (S5 4acoB)

[lonatne BekTOpa B mpocTpaHcTBE. Monayns BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHne 1 BbBlYMTaHuE BEKTOPOB. KoJmmmHeapHbIe BEKTOPBI. Y MHOKEHUE BEKTOPA
Ha 4ucino. PasnoxkeHwe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM  BEKTOPaM.
KomnnanapHeie BEKTOpBI.

MeTtoa koopauHaT B npoctpancTie (15 yacoB)

[IpsmoyronpHas cucrema KOOpAMHAT B IpocTpaHcTBe. lIpocreimme 3amaun B
koopauHaTax. CkalsipHOE, BEKTOPHOE M CMEIIAaHHOE IMPOU3BEIAEHUE BEKTOPOB B
KOOpJMHATaX. YpPaBHECHUS NPSIMOW, IUIOCKOCTH W moBepxHocten Il mopsiaka B
MPOCTPAHCTBE. YTOJ MEXAY MNPSIMBIMH, IJIOCKOCTSIMH, NPSIMOA M TIJIOCKOCTBIO.
VY ciioBus napajuieIbHOCTH U MEPIEHIUKYISIPHOCTH JBYX ILUIOCKOCTEN. PaccTosiue
OT TOYKH JI0 TNTIOCKOCTH. J[BH>KEHUSI.



Huannap, konyc, map (164acos)

[lonarne wnwmnuHapa. Ilnomane noBepxHocTHM wiMHApA. lloHsATHE KOHYCA.
VYceuennslit konyc. [Tnomanp ux noBepxHoctu. Cdepa u map. YpaBHeHUE cPepsbl.
B3auMHoe pacnonoxkenue cepsl U 1ockoctu. [1mockocTs, kacarenbHas K chepe.
[Tnomans chepsl. [1lapoBoii cermMeHT, ClI0M, CEKTOP.

O0bembl Tea (17 yacoB)

O6beM mnpsiMoyroipHOTrO mapawienenuneaa. OObeMbl  HPSAMOM TPU3MBI U
munHaApa. OO0beM HAKJIOHHOW TPHU3MBI, MHUpaMHIbl, KoHyca. OO0beMm mapa u
mwiomanas chepbl. OOBEMBI MIAPOBOTO CETMEHTA, IIAPOBAro CIOS W IIIAPOBOTO
CEKTOpA.

3akirounTeabHOe noBTOpeHue (15 yacos)
[ToBTOpEeHuEe onpeneneHnii, pakToB U TEOPEM IUIAHUMETPUU U CTEPEOMETPUHU.



TemaTuveckoe MUIAHUPOBaAHUE YI4eOHOr0 MaTepHaJa.

10 xacc — 68 yacoB

Tema paznena Komunuect
BO 4acoB
Bsenenue 3
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN 20
[lepneHIUKyYISIPHOCTD MPSAMBIX U INIOCKOCTEN 17
MHororpaHHUKH 18
HexoTopsie cBeieHUS U3 TUIAHUMETPUU 4
3aKJIIOUYNTENBHOE IOBTOPEHUE 6
Utoro 68

11 kaacc — 68 yacoB

Tewma paznena Kommuect
BO 4acOB
BexTops! B mpocTpaHcTBE 5
MeTo]1 KOOpAMHAT B IPOCTPAHCTBE 15
[TunuHIp, KOHYC, ap 16
O0beMbl TN 17
3aKITI0YUTEIbHOE TOBTOPEHUE 15
Hroro 68







10 kacce — 68 yacos.

KanengapHo — TeMaTu4eckoe njiaHUpPOBaHHUe.

Ne/n Conep:xanue ypoka Ilianupyembie Bua xoHTpOSIS Jdomamnee 3aganne | /lata npoBenenus
Tema ypoxa NpeaMeTHbIe pe3yJIbTaThl
OCBOEHMS yYalMMHUCH
pasjesia nporpaMmbl
Beenenue (3 yaca)
11 [Ipenmer Yo usyuaer 3HaTh NOHATHE 5 Texyuuit
CTepeOMeTpUn CTepeoMeTps CTepEOMETPHH, CBOHCTBA KOHTPOJIb
TOYEK U MPSIMBIX.
Ymers onpenensits
CYIIIECTBOBAHHUS IJIOCKOCTH.
2.2 AKCHOMBI AKCHOMBI CTepeOMeTprH | 3HATh AKCHOMBI Texymuit
CTepeOMeTpUn CTEPEOMETPHH. KOHTPOJIb
Ymers pemaTts npocTeime
3a[a4u, IPUMEHSITh AKCHOMBI
K PELICHUIO 3a/1a4
3.3 Hekotopsie CrencrBus U3 akCHOM 3HaTh clie/ICTBHS U3 akcuoM | Tekyuit
CIIEJICTBHS U3 YMmeTnb pemiath 3aa4u Ha KOHTPOJIb
aKCHOM NPUMEHEHUE aKCHOM
CTEPEOMETPHH U UX
CIEACTBUI
IMapanjeJbLHOCTh NPSIMBIX U MJI0CKOCTEl (20 YacoB)
4.1 [TapannensHble pa- | B3aumHoe 3HaTB OIpesieneHne Texymuit
MBI€ B IPOCTPAHCTBE, | PACIIOJIOKEHHE NPSIMBIX B | MapaJuICIbHBIX MPSIMbIX B KOHTPOJIb
napajuieIbHOCTh MIPOCTPAHCTBE. MIPOCTPAHCTRBE.
TPEeX MPSIMBIX YMeThb aHATU3NPOBATH B
apannenbHeie IpsAMbBIC, | ppocTeifinx claydasx
CBOMCTBO MAPAUICNBHBIX | pzapMHOE DPACIIONIOKEHHE
HPAMBIX MPSIMBIX B IPOCTPAHCTBE,
WCIIOJIB3Ysl ONIPEEIICHNE
napajyiebHBIX TPSIMBIX
5.2 [TapamienbHOCTB [NapannensHOCTH IPSIMOIT | 3HATH MPU3HAK Ta- Texymmii
MPSIMOM ¥ TJIOCKOCTH | M TUIOCKOCTH, TIPU3HAK PaANIENbHOCTH TIPSIMOH | KOHTPOJIb

napajieJiIbHOCTH pr[MOﬁ
" IIJIOCKOCTH

IINIOCKOCTH, UX CBOICTBA.

YMeTh onucHIBaTh B3aUMHOE




PacroioKeHHe MPAMON U
TUIOCKOCTH B TIPOCTPAHCTBE

6.3 ITapanneasHOCTD [TapamrensHOCTD IPsSIMOK | 3HATH TIPHU3HAK T1a- Texkymmii
MPSIMOM M TIJIOCKOCTH | M IVIOCKOCTH, IPU3HAK PaAIENBHOCTH NIPSIMOM U KOHTpOJIb
MapajuIeTbHOCTH NMPSAMON | TNIOCKOCTH, UX CBOWCTBA.
U TJIOCKOCTH YMeTh onuCHIBaTh B3aMMHOE
PacCIIOJIOKEHUE NIPSIMOI U
TJIOCKOCTH B TPOCTPAHCTBE
7.4 Pemrenne 3amaq Ha [Ipu3Hak na- 3HaTh TNPHU3HAK Ta- Texymruit
napaieabHOCTh PAJUIETBHOCTHY NPSAMON M | PAJIJIETIBHOCTH HPSAMOH U KOHTPOJIb
MPSIMOM M TIJIOCKOCTH | TJIOCKOCTH, UX CBOMCTBA | MJIOCKOCTH.
YMers NpUMEHATH MPU3HAK
IIPY 10Ka3aTeIbCTBE
NapaJuIENbHOCTH MIPSIMOM U
TJIOCKOCTH
8.5 Pemenwne 3amaq Ha [Ipu3nak na- 3HaTh MpU3HAK Ma- Texymuit
napaieabHOCTh PAJUIETBHOCTHY NPSAMON M | pAJJIETIBHOCTH HPSAMOH U KOHTPOJIb
MPSIMOM U TIJIOCKOCTH | TJIOCKOCTH, UX CBOMCTBA | MJIOCKOCTH.
YMers NpUMEHATH MPU3HAK
IIPY 10Ka3aTeIbCTBE
NapaJuIENbHOCTH IPSIMOM U
TJIOCKOCTH
9.6 Pemenue 3anad Ha IIpusnaxk na- 3HaTh NpU3HaK na- Texymuit
napaieNbHOCTD PAJUIETBHOCTHY NPSMON M | pAJJIETIBHOCTH HPSAMOUN U KOHTPOJIb
MIPSIMOM ¥ TIJIOCKOCTH | TJTIOCKOCTH, UX CBOWCTBA | MJIOCKOCTH.
YMerbs NpUMEHSTH MPU3HAK
[P 10Ka3aTeIbCTBE
NapaJuIENbHOCTH IPSIMOM U
TJIOCKOCTH
10.7 CkpeluBaroniecs CkpeluBaroniecs 3HaTh onpenencHue u Texkymmit
npsMBbIe npsMBbIe NPU3HAK CKPELIMBAIOIINXCA | KOHTPOJIb
MPSMBIX.
YMeThb pacrio3HaBaTh Ha
4epTeKax U MOAETSAX
CKPEIIMBAIOINECS MPsIMbIE
118 | Yraeic VYros mexny AByMs HNmets nipencrasienue 06 Texkymmii
COHAIIPaBJIEHHBIMU MPSIMBIMHU yriaax MexzIy nepece- KOHTpOJIb

CTOpOHAaMHU, YIroi
MEXKIy HPSAMBIMHU

KarOUIUMUCH, Iapajuleiib-
HBIMH U CKPEILUBAOIIMMUCS
IPSIMBIMH B IIPOCTPAHCTBE.




YMeTh HaXOAUTH YTOJ
MEKTy IPSMBIMH B IIPO-
CTPaHCTBE Ha MOJIETIN Ky0a

12.9 | Pemenue 3agau Ha 3amaun Ha HaXOXKJEHHUE 3HATB Kak onpeaenseTcs Texyuuit
HaxX0XJIEHUE yria yria Mexay IByMs YroJl MEXKAY MPSIMBIMH. KOHTPOJIb
MEXIy IPSMBIMU MPSIMBIMU YMmerpb pemats npocTenime
CTEPEOMETPUUECKHE 3aaUl
Ha HaXOXKJCHHUE yTJIOB
MEXIY IPSMBIMU
13.10 | Pemenwue 3am1a4 Ha 3amaun Ha HAXOXKJIEHHUE 3HATB Kak OmpeenseTcs Texymruit
HaxX0XJIEHUE yria yria Mexay IByMs YroJl MEXAY MPSIMBIMH. KOHTPOJIb
MEXIY IPAMBIMUA NPsAMBIMU Ymers pemats npocreiime
CTEpEOMETPHUECKHE 3aauH
Ha HaXOXKJCHHUE yTJIOB
MEXTY IPSIMBIMU
14.11 | KourtpoJbHas Kontpons 3YH 3HaTh ompenencHue 1 Texymmit
padora Ne 1 mo MIPU3HAK [1apaIEIbHOCTH KOHTPOJIb
Teme: «B3aumHuoe MPSIMOM U IJIOCKOCTH.
pacIoJioKeHHE YMeTb HaxXoIUTh HA
NpsSIMBbIX B MOJEISIX Napajiesenunena
NMPOCTPAHCTBE» napajuiesbHbIe,
CKpEIIMBAIOIIHECS U Tie-
pecekaroyecs npsmele,
OIIpeNeNIATh B3aUMHOE
PacIIoJIOKEHUE NIPSIMOI U
TJIOCKOCTH
15.12 | IlapamienbHOCT [TapamiensHOCTB TIOCKO- | 3HATH OIPEJEIICHUE, Texymuit
IJIOCKOCTEH crell. [Ipusnak IIPU3HAK IaPAIIIEIbHOCTU KOHTPOJIb
HapajyIeIbHOCTH ABYX TUIOCKOCTEM, TTapaiebHbIX
IJIOCKOCTEN IJIOCKOCTEH.
YMmersp pemiats 3a1a4u Ha
JI0Ka3aTeJIbCTBO
MapauIeIbHOCTH MIIOCKOCTEN
C TIOMOILIBIO ITPU3HAKa
MapajyieIbHOCTH TUIOCKOCTEHN
16.13 | CpoiicTBa CaoiicTBa mapauieNibHbIX | 3HATH CBOWCTBA Ia- Texymmit
napanieabHbIX IUIOCKOCTEH paJIENBHBIX IUNIOCKOCTEH. KOHTpOJIb
IJIOCKOCTEN YMeTb IpUMEHATH IPU3HAK

Y CBOMCTBA IIPU PELLICHUU
3a1a4




17.14 | Pemenue 3agay mo [NapannensHble 3HaTB OIlpesieNneHue, Texyuuit
Teme «CBoOHCTBa IUIOCKOCTH: IIPU3HAK. IIPU3HAK, CBOICTBA Ma- KOHTPOJIb
napaieabHbIX paUIENbHBIX IJIOCKOCTEH
MJI0CKOCTEM» YMeThb BBHINOIHATE YEPTEK

10 YCJIOBHIO 3aJ1a41
18.15 | Terpasap, Terpasap, mapamnenenyu- | 3HATh JIEMEHTHI TeTpasapa | Tekymiuit
rapajuiesenumnes nca (BepIHI/IHH, pe6pa, U napajuiciaenuiieaa, KOHTpPOJIb
TpaHu). CBOICTBA MPOTUBO-
TOJIOKHBIX TPaHEH U ero
W3o0pakenue TeTpasapa | nuaroHajei.
Y mapajiesienumnesa Ha
IUIOCKOCTH Ymernb pacCiio3HaBaTh Ha
YyepTekax U MOJEIAX
napaJuiesienuIes] U TeTpasap
1 1300pakaTh Ha MIOCKOCTH

19.16 | Pemenue 3agay mo Terpasap, mapamnenenu- | 3HaTh 3JIE€MEHTHI TeTpasapa | Tekymiuii
TeMe «TeTpaaﬂp. nen (BepIHI/IHbI, pe6pa, U napauiciaenuiieaa, KOHTpPOJIb
Tapaiesenume TpaHu). CBOifcTBa TPOTHBO-

TIOJIO’KHBIX TPaHe! U ero
W3o0pakeHne TeTpasapa | muaroHaieii.
Y mapajuieNienumnesaa Ha
JIOCKOCTH YMmeTb pacro3HaBaTh Ha
Ceuenne TeTpasapa u ma- | 1€PTEXKaX U MOACIIX
pautenenunesa napajulesenuIe]] U TeTpasap
1 U300pakaTh Ha TIIOCKOCTH

20.17 | Pemenue 3agad no Ceuenue TeTpasapa v a- | YMeThb CTPOUTH CEUECHHE Texymuit
teme «Tetpasrap. panenenumnena TUIOCKOCTBIO, MApaJUIeIbHON | KOHTPOJIb
[Napannenenumneny TpaHsIM Napaienenueaa,

TeTpa’apa; CTPOUTH
JMaroHaJIbHbIE CEYEeHUS B
napajuiesienuIese,
TeTpa’Ipe; CeUeHUs
IIJIOCKOCTBIO, POXOSAIIEH
gepe3 pedpo U BEpITHY
napauleJIenuneaa

21.18 | Pemenue 3agad no Ceuenue TeTpasipa M a- | YMeThb CTPOUTH CEUEHHE Texymuit
teme «Tetpasap. pannenenumnena TUIOCKOCTBIO, MApaJUIETbHON | KOHTPOIIb

[Tapannenenumnen»

rpaHsM napajiesenumnesa,
TETpadpa; CTPOUTH
JIMaroHaJIbHBIE CEYEeHHUS B




napaJuieeTnIeIe,
TETpadApe; CeUeHUs
MJIOCKOCTBIO, TPOXOSIIEH
yepe3 peOpo U BepUINHY

22.19

KonTpoabnas
padota Ne 2 o
Teme: «Ilapaa-
JIeIBHOCTH MPAMBIX
U IUIOCKOCTEID)

Kontpons 3YH

3HaTh: ONpeAeacHUE U
MIPU3HAKY MTapaIIeIbHOCTH
IIJIOCKOCTH. Y METh: CTPOUTH
CEYeHHUs NapajvieNnenuneaa u
TeTpaspa INIOCKOCTHIO,
napajieibHOM TpaHu;
MIPUMEHATH CBOWCTBA Ma-
paLIENIBHBIX MPSIMOM U
IUIOCKOCTH, TapalIENbHbIX
IJIOCKOCTEN MpH J10-
Ka3aTeNIbCTBE MOJ00HS
TPEYTOIBHHUKOB B IIPO-
CTPAHCTBE, I HAXOXICHUA
CTOPOHBI OTHOTO U3
TPEYrOJIbHUKOB

23.20

3auver Ne 1

Kontpons 3VH

YMeTs oTBEUYaTh HA
TEOPETHUECKHE BOMPOCHI IO
JTAaHHOU TeMe

Texkymmii
KOHTPOJIb

IlepneHAUKYJIAPHOCTH NPSAMBIX U I1I0cKOCTel (17 yacoB)

241

Ilep-
TIEHIUKYJISIPHBIE
NpsIMBbIE B
MIPOCTPAHCTBE

[lepnieHqUKyIIPHOCTH
HpSAMBIX, IPSIMOU U
IIOCKOCTH, CBOMCTBA
MPSIMBIX, TIEPIICH-
JTUKYJSPHBIX K
IIJIOCKOCTH.

3HaTB OIpeneneHne
MEPIEHANKYIISPHBIX
MPSIMBIX, TEOPEMY O I1a-
PAIENBHBIX TPAMBIX,
MEPIEeHIUKYIISPHBIX K
TpEeThEN NPSIMOM; onpe-
JIeNIeHNe TIPSIMO, Tiep-
MEHAUKYJISIPHOM K III0C-
KOCTH, U CBOMCTBA MPSIMBIX,
MEPIEHANKYJISPHBIX K
IIJIOCKOCTH.

YMeThb pacrio3HaBaTh Ha
MOJEIIAX NEPIICHINKY-
IIIpHBIE NIPSAMBIE B IIPO-
CTPAaHCTBE; UCIOJIb30BAThH

Tekymmii
KOHTPOJIb




MIPH PEIICHUU CTEPEO-
METPHUYECKUX 3a/1a4 TEOPEMY
[Tudaropa

25.2 | Ilpusnak [Ipu3HaK nepreHIuKy- 3HATh NIPU3HAK Iep- Texymmmii
NepneHauKy- JISIPHOCTH NPAMOH U MEHJUKYJSIPHOCTH IPSIMON U | KOHTPOJIb
JIPHOCTH NMPSIMOM U | TUIOCKOCTHU IIOCKOCTH.

[JIOCKOCTH YMeTb NIPUMEHSTh NPU3HAK
MIpU pEIIeHUH 3a/1a4 Ha
JI0Ka3aTeJIbCTBO
NEePIEHIUKYISIPHOCTH
MPsIMOM K IUIOCKOCTH Ta-
paienorpamma, pomoa,
KBajJpara

26.3 | IIpusnak [IpusHak neprneHANKY- 3HaTh NpU3HaK nep- Texymuuit
MepIIeHIUKY- JIIPHOCTH MPSIMON U MEHAUKYJISIPHOCTH NIPSIMON U | KOHTPOJIb
JISIPHOCTH MPSIMOM U | TNIOCKOCTH IUIOCKOCTH.

IJIOCKOCTH YMeTh IpUMEHSTh IPU3HAK
MIpU pelIeHu  3a/1a4 Ha
JI0Ka3aTeIbCTBO
NEePIEHIUKYISIPHOCTH
IPSAIMOM K IUIOCKOCTH Ia-
payieniorpaMma, pomoa,
KBajJpaTa

27.4 | Teopema o npsimoHi, | IlepneHauKyIIpHOCTD 3HaTBL TEOpPEMY O IIPSIMOH, Texymuit
HNEPHNEHAUKYIISIPHON | IPSIMOM U INIOCKOCTH MEPIEHANKYIIIPHON K KOHTPOJIb
K IJIOCKOCTH TUIOCKOCTH.

YMeThb IPUMEHATH TEOPEMY
JUTSL peIIeHus
CTEPEOMETPHUECKHX 3a/1a4

28.5 | Pemenue 3agau no [lepnieHqUKyIIPHOCTH Ymers HaxoauTh pac- Texymuit
TeMe NPSMBIX, IPSIMOH U CTOSIHME OT TOYKH, JIe)Kallel | KOHTPOJIb
«Ilepnennukymnsp- IJIOCKOCTH Ha TIPSAMO, Tiep-

HOCTb IIPSIMON U MEHAUKYJISIPHOM K II10c-
IIJIOCKOCTI KOCTH KBaJIpara, rpa-

BHUJIBHOT'O TPCYTOJIbHUKA,
poMba JI0 MX BEpIH,
UCIIOJIb3YS COOTHOLICHUS B
IPSIMOYTOJILHOM Tpe-
YT'OJIbHUKE




29.6 | PaccrosHme oT Paccrosnue oT ToUkH 10 | MIMeTh Tpe/ICTaBICHHE O Texyuuit
TOYKH JI0 IJIOCKOCTH. Hg‘if;(:ccggé;g LIpAMON HAKJIOHHOM U €€ MPOEKIUU KOHTPOIIb
gaCCTOHHI/Ie M,C)K,I[y Ha [IOCKOCT.
napauIeIbHBIMU 3uath OMpeACICHHC
LTOCKOCTSIMHA PACCTOSIHUIT OT TOYKH 110
TUIOCKOCTH, OT MPSMOH 710
TUIOCKOCTH
30.7 | Teopema o Tpex Paccrosaue mexmy 3HaTh OIpeeeHre Texymmit
HEPIEHIUKYJISPax Hapauic/ibHbIMH PacCTOSHUM OT TOUKH [0 KOHTPOIIb
TLTOCKOCTAMH. TUIOCKOCTH, OT MPSMO¥ 710
TlepreHauKyIsp 1 Ha- TUIOCKOCTH, PacCTOSTHHE
KJIOHHASL. MEK/Ty apauIeIbHBIMA
TUIOCKOCTSIMU.
Teopema o Tpex nepneH- | yyers HAXOUTh Ha-
JHKYyIApax KJIOHHYIO WJTH €€ MTPOEKIIHIO,
HPUMEHSISI TEOpEMy
[Mudaropa
31.8 | Teopema o Tpex Paccrosiane mexay 3HaTh OIpeneneHne Texymuit
HEPIEHUKYJISpax HapaJiIcIbHbIMA PacCTOSHUI OT TOYKH JI0 KOHTPOJIb
TITIOCKOCTSIMH. IJIOCKOCTH, OT IPSIMOM 10
TlepreHauKyIsp 1 Ha- IUIOCKOCTH, PaCCTOSTHUE
KJIOHHASL. MEK/1y apauleIbHBIMA
TUIOCKOCTSIMU.
Teopema o Tpex mepneH- | YmeTb HAXOIUTD Ha-
AUKYJIApax KIIOHHYIO WJIX €€ IIPOEKIIUIO,
HPUMEHSISI TEOpEMY
[Mudaropa
32.9 | Yron Mexny npsMoil | YToI MeXay MpsiMOi 1 3HaTh TEOpEMy O Tpex Texymmit
Y IUTIOCKOCTBIO TUIOCKOCTBIO HEepIeHINKYJIISIpax; ompe- KOHTPOITh

JIEJICHUE YTIIa MEKIY
MPSAMOM U IIJIOCKOCTBIO.
YMeTb NpUMEHATH TEOpEMY
0 Tpex NEPIEeHIUKYISApAX
IIPY pELICHUH 337a4 Ha
JIOKa3aTeNbCTBO
HNEPHEHAUKYIJIIPHOCTH IBYX
MPSIMBIX, OTIPEENIATh
paccTOsIHUE OT TOUYKH JI0




TUIOCKOCTH; U300pakaTh
YIOJ MEXIY OpSIMOU U

33.10 | Yrox Mexay npsamoit | Yron Mexay npsaMou u 3HaTh TeOpeMy O Tpex Texymmit
U TIOCKOCTBIO TIOCKOCTBIO NEPIEHIUKYISPaX; Ompe- KOHTPOJIb
JeJICHHUE YTIIa MeXIY
MPSMOMN U IIIOCKOCTHIO.
YMeTh TPUMEHSTH TEOpEMY
0 TpeX MepIeHIUKYIIpax
IIpY pEeLICHUH 3a7a4 Ha
JI0Ka3aTeJIbCTBO
NEPIEHIUKYISIPHOCTH JBYX
IPSMBIX, OTIPENENATh
paccTosiHUE OT TOUYKH 110
TUTOCKOCTH;, H300paxarth
YIOoJl MEXY NPSIMON U
34.11 | Pemenwue 3amgad mo [lepierqukynsp u Ha- YMeTh HAXOIUTH Ha- Texymuit
teme «Teopema o KJIOHHAasl. YTOJ MEXIy KJIOHHYIO, €€ IIPOEKLHIO, KOHTPOJIb
Tpex MPSIMOM U TITIOCKOCTHIO 3HATh JUIMHY TEPICeHAN-
HNEePHIEHIUKYISIPaX, KyJIsipa ¥ YToJl HaKJIOHa,;
YTOJl MEXAY MPSIMOM HaXOIUTh YTOJ MEXIY
U TIOCKOCTBIO MPSMOM U TIIOCKOCTHIO,
WCTIONIB3YS COOTHOUICHUS B
IPSIMOYTOJIEHOM Tpe-
YTOJIbHHUKE
35.12 | [IByrpaHHbIii yroi JIByrpaHHBIil yromu YMmerts onpenensiTs iu- Texymmii
HEHHBINA yroji JBYrpaHHOTO KOHTPOJIb
yria
36.13 | [IpuzHak IleprieH AUKYISAPHOCTD 3HaTh ompeneneHre u Texymuuit
MEePIEHTUKY- TIOCKOCTEH: MpPU3HAK TEPICHINKY- KOHTPOJIb
JISIPHOCTH IBYX orpeesieHre, MPU3HaK JSIPHOCTH JBYX IUIOCKOCTEH.
IJIOCKOCTEN YMmeTb CTpOUTH TMHENHBIN
yroJl IByTPaHHOro yria
37.14 | [pssmoyroubHbId a- | [IpsAMOyTroNbHBIH Ta- 3HaTh OoIpeeneHre Texymmii
pajutenenumnesn pajutenenumnen; OPSAMOYTOJBHOTO Tapaj- KOHTPOJIb

OIpeleIeHUE, CBOMCTBA.
Ky6

nenenunena, kyoa, cBoMcTaa
MIPSIMOYTOJILHOTO
napajuieyienuesna, Kyoa.
¥YMeTh NpUMEHATH CBOMCTBA
MIPSIMOYTOJIEHOTO
napaJuiesienuIesa npu




HaXO0XXIEHUU €ro QUaro-
HaJel

38.15

Pemenne 3agad mo
TEME
«IlepnieHauKyIsIp-
HOCTb IIJTOCKOCTCH»

[TepneHANKYIIPHOCTH
MPSIMBIX U TUIOCKOCTEH:
MpU3HAKH, CBOMCTBA

3HaTh omnpeneneHue Kyoa,
napajuieenumnesa.

YMeTb HaAXOIUTH JUAroOHAb
Ky0a, 3HaTh ero pedpo u
HA000POT; HAXOIUTH YTOJ
MEXIY AUaroHajbio KyOa u
IJIOCKOCTBEO OJTHOM U3 €ro
rpaHeil; HaXOJUTh U3Mepe-
HUSI IPSIMOYTOJIBHOTO
napaisesenuIesa, 3HaTb ero
JUaroHaJIb U YTOJl MEXIY
QUaroHaiablo U OJTHOHU U3
IPaHEN; HAXOIUTh yroJl
MEXIY TPaHbIO U
JuaroHaJIbHbIM CECHYCHHUEM
NPSIMOYTOJIBHOTO
napaJuiesyienuIesa, Kyoa

Texkymmii
KOHTPOJIb

39.16

Kourpoabhas
padora N 3 mo
Teme: «Ilep-
NEeHIUKYJISIPHOCTH
NPAMBIX U ILUIOCKO-
cTei»

Kontpons 3VH

YMeTh HAXOIUTH Ha-
KJIOHHYIO WJIH €€ TIPOEKIHUIO,
HCIIOJIB3YSI COOTHOIIICHUS B
MIPSIMOYTOJILHOM
TPEYIOJIbHUKE; HAXOAUTh
YIoJl MEXKy JUaroHaJIbiO
MIPSIMOYTOJILHOTO
napajuJieenunea u OJHOM
W3 €ro rpaHei; 10Ka3bIBaTh
MEPIEHANKYISIPHOCTh
MPsIMOM U IJIOCKOCTH,
HCITIOJIb3Ysl IIPU3HAK
MEPIEHANKYIIPHOCTH,
TEOpPEMY O TpeX
MEePIEHANKYIApaX

40.17

3auet Ne 2

Kontpons 3YH

YMeTs oTBeUaTh Ha
TEOPETUUYECKHUE BOIIPOCHI 110
JIaHHOH TeMe

Texymmii
KOHTPOJIb

Mmuororpanauku (18 yacoB)




41.1 | Ilonsarue MHOrorpaHHuKH: Hmersb npencTaBicHue o Texymuit
MHOT'OI'PaHHUKA, BEpILIUHBI, pedpa, IpaHu MHOTOTPaHHHUKE. KOHTPOJIb
pusma 3HATH SJIEMEHTHI MHO-

[Ipusma, ee ocHOoBaHuUe,

6oKOBbIE pedpa, BeicoTa, | | OTPAHHHKA: BEPIIHHEL,

OOKOBast TOBEPXHOCTb. pedpa, rpaHm
HNmertp mnpencrarieHue o

[Ipsamas npusma MpU3Me Kak o Ipo-
CTpaHCTBEHHOH Qurype.
3HaTh (QOpPMYITY ITUIOIIATN
MIOJTHOM MMOBEPXHOCTH
IPSIMOM PU3MBL. YMeETh
M300paxkaTb MPHU3MY,
BBITIOJIHSATD YEPTEKHU T10
YCIIOBHUIO 33/1a41

42.2 | Ilpusma. [Tnomans [Tmomiaas OOKOBOM U OJI- | YMeTh HaXOQUTh ILIONIAIb Texymmmii
OOKOBOI 1 IOTHOH HOM MTOBEPXHOCTH 0OOKOBOI1 1 TTOTHON KOHTPOJIb
MOBEPXHOCTH MPU3MBI MOBEPXHOCTH MPSAMOM
MPU3MBI MPU3MBI, OCHOBaHHE KOTOPOM

- TPEYTrOJIbHUK

43.3 | llpusma. Ilmomans [Tnomane 60kOBOI 1 TON- | 3HATH OMpeAeTeHHe Texymuit
OOKOBOH U MOJTHOH HOH IIOBEPXHOCTH IIPaBUIIbHOU ITPU3MBI. KOHTPOJIb
MOBEPXHOCTH MPU3MBI Ymerts nzobpaxarb
MPU3MBI NPaBUIBHYIO IPU3MY Ha

YepTekax, CTPOUTH €e

CeYeHHe; HaXOIUTh TOJTHYIO

1 OOKOBYIO ITOBEPXHOCTH

MPaBUIBHOU N- yTOIBHOU

npu3MeL, ipu N =3, 4, 6

44.4 | Ilupamuna IInpamuna: ocHOBaHuE, 3HaTh oIpeeneHre Texymmii

OokoBbIe peOpa, BBICOTa, | MUPaMH[IBI, €€ HJIEMEHTOB. KOHTPOJIb
OOKOBast MOBEPXHOCTh, Ymerts nzobpaxarb
ceueHHe TMPaMH/IbI MUpaMUJTy Ha YepTekKax;

CTPOUTH CEYEHHE TIIOC-

KOCTBIO, MTapaJuIeIbHOM

OCHOBAHUIO, U CEYEHUE,

MIPOXOJISIIee Yepe3 BEPUINHY

Y IMaroHanab OCHOBAHUs

45.5 | TpeyromnbHas TpeyronbHasg nupaMuga. | YMeThb HaXOAUTH IUIOIIAIb Texymuit
nupamuaa ITnomans 6OKOBOM I10- OOKOBOI MMOBEPXHOCTH KOHTPOJIb

BCPXHOCTHU NHUPAMU/JIbI

nupamMuabl, OCHOBAHHUC




KOTOpOW — paBHO-
OCeAPCHHBIHN WA TIPSIMO-
YTOJIBHBIN TPEYTOIBHHUK

46.6 | IlpaBunbHas IIpaBunpHas nupamuaa 3HaThb ompeneneHre Texymmii
nupamMuIa MPaBUIBHONW MUPaAMHUIBL. KOHTPOJIb
YMeTsb pemath 3a1a4u Ha
HaxoKAeHue anodemsl,
0okoBoOTrO pedpa, oA
OCHOBaHMS ITPaBUIIbHOM
IUpPaMUIbL
47.7 | Pemenue 3aga4 Ha [Tnomanp 6oxoBOI 3HaTh 351eMeHTH! TupamMuel, | Texkymuit
BBIUUCIICHHE MOBEPXHOCTH MUPAaMUALl | BUIBI MHPaMUI. Y METh KOHTPOJIb
IUIOINAAN TIOJTHOM WCIIOJIb30BaTh IPU PEIICHUN
MOBEPXHOCTH U 3aja4 TIIAaHUMETPHUUECKUE
O0KOBOH (aKTbI, BEIYUCIIATH IUIOIIAAb
MOBEPXHOCTH MIOJIHOM TOBEPXHOCTH
MUPaMHIBI NPaBUIBHOM MUPaMHUIBI
48.8 | [NousTue [IpaBunbHbIE HmeTh npeacTaBiaeHue o Texymuuit
HPaBUIILHOTO MHOT'OTPAHHUKHU IIpaBUJIBHBIX MHOI'O- KOHTPOJIb
MHOIOIPaHHHUKA (TeTpasap, Ky6, oktasap, | TPAHHHMKAX (TeTpasap, Kyo,
JIOJICKadIP, MKOCAIP) OKTasp, K0Aekasap,
HKOCadIp)
YMeThb pacrio3HaBaTh Ha
yepTenax U MOJIEIsX
NPaBUJIbHBIE MHOTOTPaHHUKH
49.9 | Cummerpusd B KyOe, | Bugsl cummerpun (oc- 3HAaTBL BHIBI CHMMETPUU B Texymuit
B [IapaJUIeNIeUNe/Ie | yoBHAas, IEHTpaJIbHAas, HPOCTPAHCTBE. KOHTPOJIb
3epKaIbHAS). Ymerts onpenensaTs HEHTPbI
CUMMETpPHH, OCH CUMMETPUH,
CummMmeTpus B KyOe, B ITa- | IIJIOCKOCTH CUMMETPHUH JIJIs
pajulenenunesne Ky0a 1 napajienenunesia
50.10 | Pemenue 3aga4 o MHororpaHHUKH 3HATh OCHOBHEIC Texymmit
TemMe 1) Ilupamupa. MHOTOT'PaHHHUKH. KOHTPOJIb
«MHOrorpaHHUKN» 2) [Ipusma. ¥Ymersb pacrio3HaBaTh Ha

3) I[noraas OOKOBOW U
MOJTHOM MOBEPXHOCTH

MOACIIAX U YEPTCIKax,
BBITIOJIHATDH YCPTEIKU 110
YCJIOBUIO 3aJa"4y BBIIIOJIHATH
COOTBETCTBYIOLINE
BbBIYMCJICHUS




51.11 | Pemenue 3aga4 o MHororpaHHUKH 3HATBH OCHOBHBIE Texyuuit
TeMe 1) [Iupamuna. MHOT'OTPaHHUKH. KOHTPOJIb
«MHOTOTpaHHUKID» 2) Ilpusma. ¥YMeTb pacIio3HaBaTh Ha

3) [Inomraas OOKOBOW U MOJCIIAX U YepTexKax,

[IOJTHOM TTOBEPXHOCTHU BBITIOJIHSTD YEPTEXKHU I10
YCIIOBHIO 3371a4Hl BBIIIOJIHATH
COOTBETCTBYIOLIHE
BBIYHMCIICHHUS

52.12 | Pemienue 3aga4 1o MHororpaHHUKH 3HATH OCHOBHBIC Texymuit
TeME 1) [Iupamuna. MHOTOTPaHHUKH. KOHTPOJIb
«MHOrorpaHHUKN» 2) Ipusma. Ymers pacrio3HaBaTh Ha

3) [Inomaas OOKOBOK U MOJIETISIX U YepTekKax,

MIOJTHOM TTOBEPXHOCTH BBITIOJIHSATD YEPTEKHU T10
YCIIOBHIO 3371a4H BBITIOJIHSATD
COOTBETCTBYIOLIHE
BBIYHMCIICHUS

53.13 | Pemenne 3amgad o MHororpaHHUKH 3HATH OCHOBHBIC Texymuit
TEME 1) [Mupamua. MHOI'OI'PaHHHUKH. KOHTPOJIb
«MHOrorpaHHUKM» 2) [Ipu3ma. ¥YmMerp pacnio3HaBaTh Ha

3) [Inomaas OOKOBOK U MOJIETISIX U YepTekKax,

MOJTHOH MMOBEPXHOCTH BBITIOJTHSATH YEPTEXKH 110
YCIIOBHIO 3aJ1a4M, BHITTOTHSATh
COOTBETCTBYIOIINE
BBIYMCIICHUS

54.14 | Pemenue 3ama4 1o MHoOrorpaHHuKu 3HATBH OCHOBHBIE Texymmii
TeMe 1) Ilupamupa. MHOTOI'PaHHUKH. KOHTPOJIb
«MHOTOTrpaHHUKH» 2) Ilpusma. Ymernb pacrio3HaBaTh Ha

3) Inomaas 60KOBOI U MOJIEIISIX U YePTEekKaX,

MOJTHOM MMOBEPXHOCTH BBITIOJTHSATH YEPTEXKH 110
YCIIOBHIO 337a4H, BBITIOIHSTD
COOTBETCTBYIOLIHE
BBIYUCIICHUS

55.15 | Pemenue 3agad no MHororpaHHuKH 3HATBH OCHOBHBIE Texymuit
TemMe 1) Ilupamupa. MHOTOTPaHHHUKH. KOHTPOJIb
«MHOTrorpaHHUKN 2) Ilpusma. YMeTsb pacnio3HaBaTh Ha

3) [noraas OOKOBOH U
MOJTHOM MOBEPXHOCTH

MOACIIAX U YEPTCIKax,
BBITIOJIHATH YCPTEIKU 110
YCJIOBUIO 3a1a"4U, BBIIIOJIHATDH
COOTBETCTBYIOLINE
BbBIYMCJICHUS




56.16 | Pemenue 3agad no MHororpaHHUKH 3HATBH OCHOBHBIE Texyuuit
TeMe 1) [Iupamuna. MHOT'OTPaHHUKH. KOHTPOJIb
«MHOTOTpaHHUKID» 2) Ilpusma. YMeTb pacIio3HaBaTh Ha

3) [Inomraas OOKOBOW U MOJCIIAX U YepTexKax,

[IOJTHOM TTOBEPXHOCTHU BBITIOJIHSTD YEPTEXKHU I10
YCIIOBHIO 331a4H, BBIIIOJIHSTh
COOTBETCTBYIOLIHE
BBIUHCJICHHS

57.17 | Konrpoabnas KonTpons 3YH YMeTb CTPOUTH CEUCHUS
paﬁOTa Ne 4 no IIPpU3MbI, ITUPAMHUIbI
Teme: «VHOIo- MJIOCKOCTBIO, NapaieTbHON
IPAHHUKN T'pau.

YMeTb HaXOIUTh HIEMEHTHI
[IPaBUIIBHOU N-YrOJILHOMN
nupaMusl (1 = 3, 4);
HaXOJIUTh IUIOMIAlb OOKOBOM
MTOBEPXHOCTH MHUPaMHU/IBL,
MIPU3MBI, OCHOBaHUS KOTO-
PBIX - paBHOOEIPEHHBIN 1IN
MPSIMOYTOJIbHBIHN Tpe-
YTOJIBHUK
58.18 | 3auer Ne 3 Kontpons 3YH YMeTh oTBeUaTh Ha Texymmit
TEOPETUYECKUE BOIPOCHI IO | KOHTPOJIb
JTAaHHOU TeMe
HexoTopsle cBeieHUs1 U3 IJIaHUMeTpuM (4 yaca)
59.1 | Teopema Yersl u Teopema Uessl 1 MuHena | YMeTh IPUMEHATh TeopeMbl | Tekyniuit
Musnena IIpY pelICHUH 3a1ad. KOHTPOJIb
60.2 | Teopema YeBsl u Teopema UeBsl 1 MuHena | YMeTb NpUMEHATH TeopeMbl | Tekymuit
Mumnena TIPU pEelIeHUH 3a]1a4. KOHTPOJIb
61.3 | Kpussie BTOpOTO Kpussie Broporo 3HaTh KAHOHUYECKH € Texymuuit
opsAIKa. opAIKa. YpaBHEHUS KPUBBIX BTOPOTO | KOHTPOJIb
nopsiKa
62.4 | Kpussie BTOpOTO Kpussle Broporo 3HaTh KAHOHUYECKH € Texymmii
opsAIKa. opAIKa. YpaBHEHUS KPUBBIX BTOPOTO | KOHTPOJIb
nopsiKa
3akaunTe/IbHOE NOBTOPeHue (6 4acoB)
63.1 | IMapamnensHocts ¥ | [TapamiensHOCT MPIMBIX | 3HATH OCHOBoOMoOJaraomme | Texymuid
NEPHEHUKYISIPHOCT | M MIOCKOCTEM. aKCHOMBI CTEPEOMETPHH, KOHTPOJIb




b MIPSIMBIX U
IJIOCKOCTEH.

ITepieHAMKYASPHOCTH
HIPSAIMOM U IIJIOCKOCTH.

MPU3HAKHU B3aUMHOT'O
PacTOI0KEeHHS MPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE
¥YMerh perath OCHOBHBIC
THUIIBI 3371249

64.2 | Teopema o Tpex Teopema o Tpex YMeTh periath OCHOBHBIC Texymuit
HePIEeHANKYIISIpax HepIEeHANKYIISIpax THIIBI 33/1a4 KOHTPOJITb

65.3 | Yromn mexnay npsmoi | Yron MexIy npsMou U ¥YMmerb pemiatb OCHOBHBIE Texkymmii
1 TJIOCKOCTBIO TJIOCKOCTBIO THUIIBI 33]1a4 KOHTPOJIb

66.4 | Ypok o6o0menus u | Ob6oOeHne u YMmerp pemiath OCHOBHBIE Texymuit
CHCTEMaTH3aINN CHCTeMaTH3aIys 3HAHUH | TUIIBI 33724 KOHTPOITb
3HaHUI.

67.5 | Urorosas KonTpons ymenuit u HToroBbIit KOHTPOIIH. Kontpons ymennit u
KOHTPOJIbHAS HaBBIKOB I10 TEME. HABLIKOB 110 TEME.
pabora.

68.6 | UroroBslii ypok IToxaBeneHye HTOroB ¥YMeThb perath OCHOBHBIC Texymmmii

THUIIBI 3a]1a4

KOHTPOJIb




11 xkiacc — 68 yacos.

Ne/nm

Tema ypoka

Conep:xanue ypoka

Ilnanupyemble
npeaMeTHbIe pe3yJIbTaThl
OCBOCHHMS YYaIIIMHCHA
pasjesia nporpaMmmsl

Buj xouTposs

Jlomaninee 3aiaHue

JdarTa npoBeaenust

BexTopsl B npocTpaHcTBe (5 4acoB)

11 ITonsTue Bexkropa B Onpenenenue BEKTOpa B 3HaTh onpeneieHue Texymmii
IIPOCTPAHCTBE. npoctpancTse. Moayiib BEKTOpa B IIPOCTPAHCTBE, €I0 | KOHTPOJIb
PaBeHCTBO BEKTOpPOB. | BEKTOpA. JUINHBIL.

PaBeHCTBO BEKTOPOB. Ymertp Ha MOENH Ma-

KonnuneapHble BEKTOpEl | pajuleNenunesa HaxoIuTh
COHAIpaBJICHHbIE,
MPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE, PABHbIE
BEKTOPHI

2.2 Cnoxenue u [paBuiia CIOKEHHS U 3uarTh npasuna ciuoxeHus 1 | Tekymui

BBIYNTAHHE BEKTOPOB | ooy pekTOpOB BBIYUTAHUS BEKTOPOB. KOHTPOJIb
YMerh HAXOAUTh CyMMY U
PasHOCTb BEKTOPOB C
MOMOIIBIO IpaBHiIa
TpeyrojbHUKA U MHOTO-
YroJIbHUKa

3.3 YMHOKEHHE BEKTOpa | Y MHOKEHUE BEKTOpa Ha 3HaTBh Kak onpenensercs Texymuit

Ha 4HCI0 YHCIIO. YMHOXEHHE BEKTOPA Ha KOHTPOJIb

Pasnoxenue Bexropa o
JIBYM HEKOJJIMHEAPHBIM
BEKTOpaM

YUCJIO.
YMeTb BhIpaXaTh OJUH U3
KOJJIMHEAPHBIX BEKTOPOB
yepes Ipyrou




4.4

Komnuanapusie
BEKTOPHI

KOMHJ’IaHapHBIG BCKTOPLL

3HaTh omnpeencHue
KOMILJIAaHAPHBIX BEKTOPOB

‘YMeTb Ha MOJEIH T1a-
pajutenenuneaa HaXOaUTh
KOMILJIAHAPHBIE BEKTOPBI

Texyuuit
KOHTPOJIb

5.5

Kommnanapasie
BEKTOPHI

KommnanapHbie BEKTOPHI
Paznoxxenue BexTopa no
TpeM HEKOMILIaHAPHBIM
BEKTOpaM

3HaTh paBUIIO Ma-
pauenenumneaa.

YMeTb BBINOTHATH
CJIOKEHHUE TPEX HEKOM-
TJIaHAPHBIX BEKTOPOB C
MTOMOIIBIO TIpaBHJIa Ta-
pauienenuneaa

YMeThb BBINOJIHATH
pas3ioxeHne BEeKTopa Mo
TpeM HEKOMILIaHAPHBIM
BEKTOpaM Ha MOJICIH Ta-
panenenumnena

Texymmii
KOHTPOJIb

MeToa KoopaAMHAT B npocTpancTBe (15 yacoB)

6.1

IIpsimoyrosbHast
cHucTeMa KOOpIMHAT
B IIPOCTPAHCTBE.
Koopaunatsl
BEKTOpa

[IpsimoyronpHas cuctema
KOOpAWHAT B
IIPOCTPAHCTBE.
Koopnunats! BekTopa

3HATH AITOPUTM
Pa3IoKEHUSI BEKTOPOB TI0
KOOPJMHATHBIM BEKTOPAM.
YMeThb CTPOUTH TOYKH TIO UX
KOOpJIWHATAM U HaXOIUTh
KOOPJMHATHI TOUKH,
M300pakKeHHOU B 3aJJaHHON
crucTeMe KOOpIUHAT

Texymmii
KOHTPOJIb

7.2

Koopnunater
BEKTOpa

Koopaunats! BexTopa

3HATB AJITOPUTMBI
PasioKeHHst BEKTOPOB IO
KOOPJMHATHBIM BEKTOPAM.
YMeTb NpUMEHATh UX TpU
BBITIOJTHEHUHN YIIPaKHEHUHN

Texkymmit
KOHTPOJIb

8.3

KoopanHatsl
BekTopa. JlelcTBust
HaJl BEKTOpaMu.

KOOp,I[I/IHaTLI BCKTOpa

3HaTh aTOPUTMBI CJIOKEHUS
IBYX U OoJiee BEKTOPOB,
NpoM3BeIeHIE BEKTOpa Ha
YHUCII0, Pa3HOCTH JIBYX
BEKTOPOB

Texymmii
KOHTPOJIb




YMeTh IpUMEHSTH UX TIPU
BBINOJIHEHUHN YIIPAXKHEHUH

9.4

CBsi3b MEXKIY
KOOpJWHATaMH1
BEKTOPOB U
KOOpAMHATaMU TOYEK

DOpMyIIBI CBA3U MEXITY
KOOpJMHATaMHU BEKTOPOB
Y KOOpAMHATAMH TOYEK

3HaTBh NpU3HAKU
KOJUIMHEApHOCTH H
KOMILJIAHAPHOCTH BEKTOPOB
YMeThb 10Ka3bIBaTh UX
KOJUIMHEApHOCTh U
KOMILJIAHAPHOCTb.

Texymmii
KOHTPOJIb

10.5

[Ipocreiimue 3agaun
B KOOpJIMHATaX

DOpMyIIBI CBA3U MEXITY
KOOpJMHATaMHU BEKTOPOB
Y KOOpAMHATaMH TOYEK

3HaTth (GOpMYIIBI KOOPIUHAT
CepeaUHBI OTpE3Ka,
(bopMyIbl JUINHBI BEKTOPA U
paccTOSHUS MEXKIY ABYMS
TOYKAMH.

YMmerh NpUMEHSATH
yKa3aHHbIE (HOPMYIIBI IS
perieHus
CTEPEOMETPHUECKHX 32124
KOOPIMHATHO-BEKTOPHBIM
METO/IOM.

Texymmii
KOHTPOJIb

11.6

[Ipocreitmue 3anauun
B KOOpJIMHATaX

@OpMyJIBI CBA3U MEXKY
KOOpJMHATAMHU BEKTOPOB
1 KOOpAMHATAMH TOYEK

3HATBH aNTOpPUTM
BBIUMCIIEHHS JJINHBI BEKTOPA,
JUTMHBI OTpe3Ka, KOOPAUHAT
CepeIMHBI OTPE3KA,
MTOCTPOEHHUE TOYEK 10
KOOpJMHATaM.

YmMmers npuUMeEHSTH
AITOPUTMBI BEIUMCIICHUS
JUTMHBI BEKTOPA, JJTNHBI
OTpe3Ka, KOOPJIUHAT
CepeIMHBI OTPE3KA,
MIOCTPOEHUS TOYEK 110
KOOpIMHATaM TPU PEIIeHUN
3a1ad.

Tekymmii
KOHTPOJIb




12.7 | KontpoabHas KOHTpPOMIb yMEHHii 1 HToroBslit KOHTPOIL KonTpons ymennit
[
padota Ne 1 HABBIKOB IO TEME. 1 HAaBBIKOB I10
TeMe.

13.8 | Yron mexny DopMyIIa HaXOXKAEHHS Hmetsb npencraBnenue 00 Texymuii
BEKTOpPaMH. yria Mexty Bextopamu i | YTUIE MEKIY BEKTOpaMH, KOHTPOJIb
CkaysipHOe CKaJIIpHOM KBaJpare

CKaJISIPHOTO
NPON3BE/ICHHE BEKTODA.
BEKTOPOB TIpOM3BE/ICHI B YMeTh BBIUHUCIIATH
KoopAnHaTax CKaJISIPHOE NPOU3BEICHUE B
KOOpAMHATaX M KaK
NpON3BE/ICHHE UTHH
BEKTOPOB Ha KOCHHYC yIJia
MEK/Ty HUIMHU; HaXOJUTh YTOJI
MEK/Ty BEKTOPaMH T10 UX
KOOpAWHATaM; IPUMEHSITh
(opMyIIBI BEIUMCIICHHS YTIIa
MEK/Ty TPSMBIMH.

14.9 | Yron mexay DopMylIa HaX 0K ACHIS YMeThb BBIUUCIATH Texymuuit
BEKTOPaMH. yIJIa MexTy BekTopamu u | CKAPIPHOC IPOM3BENICHAE B | KOHTPOTb
CxansipHoe KOOpAMHATaX M KaK

CKaJISIPHOTO
MpoM3BeIcHIE MpOU3BeICHHE JITHH
BEKTOPOB HPOU3BEACHHA B BEKTOPOB HAa KOCHHYC yIJIa
KoopAanHaTax MEXKy HUMH; HAXOJUTh YIrOJI
MEX]y BEKTOPAMH 10 HX
KOOpJWHATaM; MPUMEHSTh
(OpMyJIBI BEIYMCICHUS yTiia
MEK/Ty TPSIMBIMH.
15.10 | CkansipHoe DopMylIa HaX 0K ACHHS YMeThb BBIYUCIATH Texymuuit
NPOU3BE/ICHHE yIJIa MexTy BekTopamu u | CKAPIPHOC IPOU3BE/ICHAE B | KOHTPOMb
BEKTOPOB KOOpJIMHATaX U KaKk

CKAJIIPHOTO
[IPOU3BEIECHUS B
KOOpAMHATax

IIPOU3BEIECHUE JIJINH
BEKTOPOB Ha KOCUHYC yTia
MEXJy HUMHU; HaXOUTh yTroJl
MEXy BEKTOpaMU I10 UX
KOOPAHMHATaM; IIPUMEHSATh
(opMyIIbI BEIUMCIICHHS yIJIa
MEXIY NPSIMBIMHU.




16.11 | Cxansapnoe ®opMyJla HaX 0K ACHHS YMeTb BBIYHCIIATH Texymumii
MPON3BE/ICHHE yIJTa MexTy BexTopamu u | CKAPIPHOC IPOM3BENICHAE B | KOHTPOTb
BEKTOPOB KOOpIMHATaxX U KaKk

CKaJISIPHOTO
MpoU3BeIeHHIE AITNH
[pOU3BCACHHS B BEKTOPOB Ha KOCHHYC yIIia
KoOpaWHaTax MEXJy HUMHU; HaXOUTh yroJl
MEXIY BEKTOPaMH 110 HX
KOOpAHMHATaM; IPUMEHSTh
(opMyJIBI BEIYHCICHUS yTiia
MEXIY TIPSMBIMH.

17.12 | CkanspHoe DopMyJIa HaX 0K AEHHS YMeTb: BBIYUCIATD Texymumii
IpOU3BEICHHE yrma Mty Bextopamu i | CKAVIPHOE IPOMSBECHUE B | KOHTPOIH
BEKTOPOB KOOpIMHATaX U KaKk

CKaJISIPHOTO
NpOU3BE/ICHHE JUTNH
HPOU3BCACHIS B BEKTOPOB Ha KOCHHYC yIJia
KoopAuHatax MeX/y HUIMHU; HaXOJUTh YOI
MEK/Ty BEKTOPaMH 10 UX
KOOpIHMHATaM; IPUMEHSTh
(opMyIIBI BEIUMCIICHHS YTIIa
MEXY TPSMBIMH.

18.13 | JIBwxkeHwus. HBwxkenns. Lleatpanshas | UMeTh nipeacTaBieHne o Texymuit
HenrtpanbHas CUMMETpHS. 3epKanbHas | Ka)XIOM W3 BUJIOB IBHXKEHHS: | KOHTPOJIb
CHUMMETpHUSL. cummerpusi. OceBast oceBasl, IEHTpaIbHas,
3epkanbHas CHMMETpHUSL. 3epKaJibHasi CHMMETPHS,
cumMmetpusi. OceBast | [lapamiensHbIN mepeHoC. | mapauIeTbHbIN IepeHoc,

CUMMETpHUSI. YMETh BBITIOJIHATH
[MaparmiensHbIi HOCTPOCHUE (PHUTYPHI
TIEPEHOC. YMeThb BBINOJIHATH

noctpoeHue Gpurypel,
CUMMETPUYHON
OTHOCHUTEIBHO OCH
CUMMETPHH, IEHTPa
CUMMETPUH, IIIOCKOCTH, MIPH
NapauIeIbHOM IIEPEHOCE.




19.14 | Ypox o6oO1ieHus 1 Bunbs! gBmkeHuH. YMeTh BLINOIHATH Tekymmii
crcTeMaTH3aIuH noctpoeHue Gurypel, KOHTPOJIb
3HAHUU. CUMMETPUYHOUN

OTHOCHUTEIHLHO OCH
CUMMETpUH, IEHTPa
CUMMETPUH, TUIOCKOCTH, TIPU
napaiebHOM MepeHoce.

20.15 | Konrpoabnas Kourpons 3YH YMeTh IpUMEHATh
paGora Ne 2 no MOJTyYCHHBIE 3HAHWS Ha
Teme: «MeTtoa IIPAKTHKE
KOOPIUHAT B
MPOCTPAHCTBE

Huauuap, konye, map (16 yacos)

21.1 | Honsatne WMIMHAPA | [[puuap. DIeMEHTHI Hmersb npeacrasieHue o Texymmii

[T PA. HWIAHIPE. KOHTPOJIb
YMerb paznuuath B
OKpYIKaIoIEeM MUPE
MPEIMETHI-[IHITUHPBI,
BBITIOJIHSTh YEPTEKE 10
YCIIOBHIO 3a/1a4H.

22.2 | Hununpp. Pemenve | Ocepoe ceuenue YMeTh HaXOOUTh ILIOMIAAE Texymmmii

3aja4 [ATHEIPa, TUTOMIATS 0CEBOT0 CEUEHUsSI WINHIPA, | KOHTPOJIb
CTPOHTH OCEBOE CEUCHUE
0CEBOTO CEUCHHUS
LUJIAHIPA.
MUIHHIPA,

23.3 | [Tnomans ®opMyra wiomaay 3HaTh (OPMYJIBI TUIOIIATH Texyuuit
MOBEPXHOCTH 6OKOBOI ¥ TIOJHOI OOKOBOW U MOJTHOM KOHTPOJIb
HUJIHHIPA MOBEPXHOCTH LIUJIMHIPA U

MOBEPXHOCTH ITUITHHIPA yMETh X BHIBOJIHTH:
UCTIONB3YS (HOpMYIIHI,
BBIYUCIIATD TUIOIIATH
OOKOBOI1 1 TTOTHON
MTOBEPXHOCTH.
24.4 | Konyc KoHyc. DeMeHTHI 3HATB 3JIEMEHTHI KOHYCA!

KOHyca.

BEpIIINHA, OCh, OOpa3yroIas,
OCHOBAaHHUE.

YMeTh BBITIOHATH
MOCTPOCHUE KOHYCA U €ro




CCUCHUs, HAXOOUTH

3JIEMEHTHI
25.5 | Konyc, miomanp dopmynsl TIIOMAIN 3HATh DJIEMEHTHI KOHYCA. Texymuit
MOBEPXHOCTH KOHyca | OOKOBOM U MOIHON YMerp pacrio3HaBaTh Ha KOHTPOJIb
MIOBEPXHOCTH KOHYCa MOJEIISIX, H300pakaTh Ha
yeprexax. DopMyinsl
IUTOMAAX OOKOBOM U ITOJTHOM
MIOBEPXHOCTH KOHYCa

26.6 | YcedeHHbII KOHYC VYceueHHBIH KOHYC. 3HaTh HopMyJIBI MIIOMIAIHN Texymmii
OneMeHThl yCeUeHHOTr 0 OOKOBOH U MOJTHOM KOHTPOJIb
KoHyca. DopmMyisl MOBEPXHOCTH KOHYCa U
Iomaan 6OKOBOH 1 YCEYEHHOTO KOHYCa.

IIOJIHOM ITOBEPXHOCTH Ymers peniats 3a1a4u

YCEYEHHOr'0 KOHYyca. Ha HAaXOXKJCHHE MJIOLIAIH
MOBEPXHOCTH KOHYCa U
YCEYEHHOTO KOHYCa.

27.7 | IImomans DopMyITBI TUTOIIAIH 3HaTh (HOPMYITBI TUTOMIA U Texymuit
MOBEPXHOCTH KOHyca | OOKOBOW U MOIHON OOKOBOH U MOJTHOM KOHTPOJIb
YCEYEHHOTO KOHyCa | MOBEPXHOCTH YCEUECHHOTO | MIOBEPXHOCTU KOHYCa U

KOHYca. YCEYEeHHOr0 KOHYyca.
YMmersb peuiats 3a1a4u
Ha HaXOXXJICHHE TJI0NIa K
MOBEPXHOCTH KOHYCa U
YCEYEeHHOr0 KOHYyca.

28.8 | Cdepa u map. Onpenenenue chepsl U 3HaTh onpenenenue chepol | Texymuit
mrapa. Bzaumuoe U mapa. KOHTPOJIb
pacnionoxkeHue chepsl 1 | YMeThb OINpenensiTh
TUIOCKOCTH B3aWMHOE PaCIIOJIOKEHHE

cthep u wIocKoCTH

29.9 | Bzaumuoe B3aHMHOE PACTIONOKeH e 3HATB CBOICTBO Texymmii

pacrooxeHune KacaTeJbHOMH K cdepe, 4To KOHTPOJIb

cdepbl U II0CKOCTH

cdepbl U IIOCKOCTH

co0oi1 mpencrasisieT
paccTosiHUE OT IIEHTPA




chepsl 10 TIOCKOCTH
CEYCHHHS.

YMerb pemiath 3a1a4u 1O
JAHHOM TeMe.

30.10 | KacarenbHas Kacarenbnas IIOCKocTs k | SHATH ypaBHEHHE cepsl. Texymuii
TIIOCKOCTE K cdepe, | tbepe, ypasHerme cheps YMeTh COCTaBIATH KOHTPOJIb
ypaBHeHHe chepbl ’ ypaBHeHue cepsl 1o

KOOpAHMHATaM TOYEK; peIaTh
THUITOBBIC 33/1a4H 110 TEME.

31.11 | KacarenbHas KacaTenpHas INIOCKOCTE Kk | 3HATh YpaBHEHHE CQEpHI. Texymuuit
IIOCKOCTB K cepe, | bepe, ypasHerue chepsl YMeTb COCTaBIATH KOHTPOITh
ypaBHeHHe chepbl ’ ypaBHeHuUe cepbl 1Mo

KOOpIWHATaM TOUYEK; peIiaTh
THITOBBIC 33/1a4H 110 TEME.

32.12 | IInomans chepsl DopMylIa HaX 0K ACHIS 3HaTte Qopmyny miomanu Texymmii
TUTOINAAH TIOBEPXHOCTH cepsi. KOHTPOTIb
cbe YMmerh NpUMEHSATH

bl
p (dhopMyJTy TIpH peIICHUH
3a]]a4 Ha HaXOXJIeHHE
TUIOMIAIN Cephl

33.13 | Pasuble 3amaun Ha DopMyIBI A YMeTh periath 3a7a4u Ha Texyuuit
MHOTOTpPaHHHUKH, BBIMUCICHIS TIOMALeil KOMOWHAIINIO: TIPU3MBI U KOHTPOJIb
WJIHHAP, KOHYC, . cepbl, KOHyca U THPAMHIBL.

MOBEPXHOCTEH Tel
cdepa u map.
BpAIICHHS.

34.14 | Pasuble 3a1a4u Ha DopMyIIBI IS YMeTh pemath 3a1auu Ha Tekyuii
MHOTOT'PaHHUKH, BEIMHAC/ICHAS IIOMmaneH KOMOMHAIINIO: TPU3MBI H KOHTPOITh
MWINHJIP, KOHYC, . cdepsbl, KOHyca 1 MTUPAMHIBL.

MOBEPXHOCTEH Tel
cdepa, map.
BpaIIeHusI.

35.15 | Konrpoabnas Konrpous 3VH YMeTh IPUMEHATD Texymmii
padota Ne 3 o MTOJTYICHHBIC 3HAHMSI HA KOHTPOJIb

Teme: «nauHap,
KOHYC, IIap»

MIPaKTUKE




36.16 | 3auer Ne 3 Konrpons 3YH YmeTnb oTBEUaTh Ha Texyuuit
TEOPeTHYECKHE BOIIPOCHI IO | KOHTPOJIb
teme «lunnHap, KoHyC,
rapy

O0bembl Tes (17 yacoB)

37.1 | O6bem ®dopmysl 00beMa 3HaTh hopmMynsr 00BEMa Texymuit
IPSMOYTOJIHOTO IPSMOYTOJIEHOTO HPSIMOYTOJIHOTO KOHTPOITb
napanenenumnena napaienenumnena napaujenenumnena

YMeTh HaX0IUTh 00bEM
KyOa 1 00beM
IPSAMOYTOJIEHOT'O
napaJulesieIuIe a.

38.2 | O6bem dopmyiel 00beMa 3uarp hopmynsl o6bema Texymmuit
TIPSAMOYTOIBHOIO IPSMOYTOJIEHOTO IPSIMOYTOJIEHOTO KOHTPOITh
MapaenenHmena. napasulesieumes1a napaJuieNienune1a

YMeTh HAXOIUTH 00BEM
KyOa 1 00beM
HPSIMOYTOJIHOTO
napasulesienunea.

39.3 | O6bem dopmyier 00beMa 3uartp hopmynsl o6bema Texymmuit
TIPSAMOYTOIBHOIO IPSMOYTOJIEHOTO IPSIMOYTOJIEHOTO KOHTPOITh
TapaIenenHesa. napasulesienumne sia napajuieNienumnea

YMeTh HAXOIUTH 00BEM
KyOa 1 00beM
HPSIMOYTOJIFHOTO
napajulesienunea.

40.4 | O6bem npsaMoi ®opMy.Ibl 06beMa 3HaTLVTeopeMy 00 ooveme | Texymmii
TIPH3MBI TIPAMOi TIPH3MBI H IPSIMO IPU3MBI. KOHTPOITh

YMeThb pemiaTh 33/1a4u ¢
IPSMOYTOJIEHOTO

UCTIOJIb30BaHUEM (POPMYJIBI
Tapajiesenurena 00beMa IPAMON IPU3MBI U

IPSAMOYTOJIEHOT'O

napajuiesienunea

415 | O6bem uIMHIpa ®opmyrna oObema 3HaTh Qopmyiry oObpema Texymuit

LWJIHHAPA LUJIHHApA. KOHTPOJIb

YMerh BBIBOIUTH HOPMYITY
Y UCTIONB30BATh €€ MPHU
pELIEHUH 3a/1a4




42.6

Brrancaenue
00BEMOB TEJI ¢
ITOMOIIBIO MHTETpaJIa
OO0BbeEM HAKIIOHHOM
TIPU3MBI

dopMyIbl 00HEMOB Yepes
OTIpEICTICHHBII HHTETPAJI,
00BeM HaKJIOHHOU
MIPU3MBI

HNmMets npencrasieHue o
BBIYMCIIEHHN 0O0OBEMOB TeIl C
TTOMOIIIBIO OTIPEIEIIEHHOTO
MHTerpana

3HaTh Qopmyrry o0Obema
HaKJIOHHOW NpU3MBbI C
MOMOIIIbIO MHTETpaa;
YMerp HaxoauTh 00bEM
HaKJIOHHOUW MPU3MBI.

Texyuuit
KOHTPOJIb

43.7

O0BeM HAKJIIOHHOH
MIPU3MBI

dopmyna obbema
HaKJIOHHOM TPU3MBbI

3HaTh Qopmyiry o0Obema
HaKJIOHHOM MPU3MBI C
MOMOLLBI0 HHTETPAJIa;
YMerb HaxoOuTh 00bEM
HAKJIOHHOU NPU3MBL.

Texkymmii
KOHTPOJIb

44.8

O6BeM mupamMuIbI

BreiBon hopmyner 00pema
mUupaMuabl

3HaTL METO[ BBIUMCICHUS
oOpema uepes
ONpeNIeTICHHBIA HHTErpall.
YMers NpUMEHSATH METOJ
IUIs BBIBOZIAa (POPMYJIBI
o0BpemMa MUpaMHuIbL,

HaxXodUuTh 00BeEM IMUpaMubl.

Texymmii
KOHTPOJIb

45.9

O0beM KoHyca

BreiBon hopmynier 00bema
KOHyca

3uarp dopmyiy 00beMOB
KOHYCa U YCE€YEHHOI0
KOHyca

YMeTh pemath 3a1auu Ha
BEIUHCIIEHHE 00HEMOB
KOHYyCa U YCE€YEHHOI0
KOHYyca.

Texymmii
KOHTPOJIb

46.10

Pemrenue 3agaq Ha
HaXO0XKIEHUE
00BEMOB TEI

[Ipumenenue Gpopmyn
BBIYHCJIEHHE 00BEMOB
KOHYCa ¥ YCEYEHHOI0
KOHyca, TUPaMUIFbI,
HAaKJIOHHOU MPU3MBL.

3HaTh GopMyIIBI

YMerp pemiath 3a1aud Ha
BBIYHCIICHHE 00BEMOB
KOHYCa M YCEUYCHHOTO
KOHYCa, TUpaMHIHI,
HaKJIOHHOM MPU3MBI.

Texymmii
KOHTPOJIb

47.11

OOmbemM mapa

O6mbem mapa

3HaTh Qopmyiry oObpema
mapa.

YMerh BBIBOIUTH HOPMYITY
C IOMOLIBIO OIPE/IEIEHHOTO
WHTErpaa ¥ UCTOIb30BaTh

Texkymmii
KOHTPOJIb




ee TIpY pelIcHUH 3a71a9 Ha
HaxOXXIeHUE 00BheMa Imapa.

48.12 | O6beM mapoBoro OGbeM MapoBoro HNmets npencrasnenue o Texyuuit
CETMEHTA, IapOBOro CErMeHTa, MAapOBOr0 [1apoOBOM CEIMCHTC, KOHTPOJIb
&
LIaPOBOM CEKTOPE, CIIOE.
CII04, MAapoBOI'o CITOsI, IIIAPOBOTO CEKTOpa P pe,
3Hatp GopmyIisl 00HEMOB
CeKTOpa
9THX Tell.
YMeTb pemats 3a1auu Ha
HaxoKAeHue 00beMOB
HIaPOBOTO CJIOSI, CEKTOPA,
CErMEHTA.
49.13 | O6Bem mapoBoro OGbeM LIapOBOro HmeTs npeacrabiaeHue o Texymuii
CEerMEHTA, IIapOBOr0 CErMEHTA, IIAPOBOTO 1apoOBOM CEIMCHTE, KOHTPOJIb
9
[IapOBOM CEKTOpE, CIIOe.
¢J104, LApoBOro CJIOs1, IIAPOBOTO CEKTOpa P pe,
3HaTh (QOpPMYIBI 00HEMOB
CeKTopa
9THX TeJl.
YMerTh pemats 3a1a4uu Ha
HaxoKAeHue 00beMOB
LIapOBOTO CJIOSI, CEKTOPA,
CerMeHTa.
50.14 | ITnomans cheps IInowmazas cdeps 3HaTte Qopmyny miomanu Texymnii
cepsl. KOHTPOJIb
YMeTh BBIBOIUTH HOpMYITY
TUIOIIAIU Cephbl, periaTh
33241 Ha BBIYHCIICHUE
TUTIOMIAIN CEpHI.
51.15 | Pemennue 3a1a4 1o Ipumenenne popmyr wis | Henoab3osath Texymmi
TeMam BEIUVCICHIS OGBEMOB npruoOpETEHHBIC SHaHWs 1 KOHTPOJIb
«0o0BeM 11apa u ero YMEHHUS B IPAKTUIECKOH
N 1apa ¥ miomanu cgepsl.
qacTei» u JESITeIbHOCTH IS
«[nomanp chepbi» BBIUMCIICHHA 00BEMOB IIapa
Y TUTOINAH C(hephl.
52.16 | Konrpoabnas Konrpous 3VH 3HaTe (QopMyJBI U yMETH
paﬁo’ra Ne 4 o HCII0JIB30BaTh UX IIPHU

TeMe: «O0neMbI TeJ
»

peUICHUM 3aaa4.




53.17

3auer

Kontpons 3VH

YMeTb oTBeUaTh Ha
TEOPETHYECKHE BOIIPOCHI TI0
TeMe «O0beMBI TeJI »

3akuaounTeabHoe mopTopenne Kypea 10 — 11 knacca (15 yacoB)

54.1

AKCHUOMEI
CTEPEOMETPHH

AKCHOMBI CTCpCOMETPUHA

3HaTh OCHOBHBIC TOHITHS
CTEPEOMETPHH.

YMeTh pacrio3HaBaTh Ha
YepTexkax U MOACIAX
MIPOCTPAHCTBEHHBIE (POPMBI

Texymmii
KOHTPOJIb

55.2

[TapannensHOCTH B
MPOCTPAHCTBE
CkpemuBaronmecs
MpsIMBbIS

[TapanneabHOCTh MPSAMBIX
B IIPOCTPAHCTBE,
NapajuIebHOCTb MIPSIMOM
U TUTOCKOCTH.
CkpeluuBaronecs
MpsIMBIE.
[TapannenpHOCTH
mockoctell. [loBropenue

3HaTh TIPU3HAK
MapauIeIbHOCTH MPSIMON U
TJIOCKOCTH

YMerb NpUMEHATH MPU3HAK
IIPY JOKAa3aTENbCTBE
NapaJuIENbHOCTH IIPSIMOM U
TJIOCKOCTH.

3HaTh onpeneacHue u
MIPU3HAK CKPEIIMBAIOIINXCS
NPSMBIX.

¥YMmerb pacno3HaBaTh Ha
yepTexax 1 MOAEIAX
CKPEIIMBAIONIUECS TIPSIMBIE.
3HATB OIlpesieNeHue,
MPU3HAK MAPAIIEIEHOCTH
IIJIOCKOCTEN, ITapAJLIENIbHBIX
IIJIOCKOCTEN

Ymerb pemats 3aaun Ha
JIOKa3aTeNbCTBO
MapajieIbHOCTH TUIOCKOCTEMN
C TIOMOILBIO ITPU3HAKA
MapaJUIEIbHOCTH IIIOCKOCTEN

Texkymmii
KOHTPOJIb

56.3

[TepnenaukynsipHOCT
b B IIPOCTPAHCTBE

[TepnenaAuKyIApHOCTH
HPSIMOM U IIJIOCKOCTH.
Teopema o Tpex
HNEePIEHANKYIIApax. Yo
MEXIy NPSIMOK U
IJIOCKOCTBIO.

3HaTh TpU3HaAK
MEPIEHANKYIIIPHOCTH
MPSIMOM U IJIOCKOCTH
YMerb NpUMEHSTH IPU3HAK
IIPY pELICHUH 337a4 Ha
JI0Ka3aTeNIbCTBO
HNEPHEHAUKYIIIPHOCTH
MPSMOMN U IIIOCKOCTU

Texymmii
KOHTPOJIb




napanienorpamma, pomoa,
KBaJpaTa

HNmertp mnpencraBieHue o
HaKJIOHHOM U ee MPOeKIUU
Ha MJI0CKOCTh

3HaTh ompenencHue
paccTosHUM OT TOYKH J10
IJIOCKOCTH, OT IIPSIMOM 10
IUIOCKOCTH, PacCTOSHUE
MeXy MapajieIbHbIMU
TJIOCKOCTSIMH

YMerh HaxOOUTh
HaKJIOHHYIO UJIH €€
MPOEKLHH, IPUMEHSS
teopemy [ludaropa.
3HaTh Teopemy O Tpex
MEPHEHIUKYIAPax;
onpezeNeHHe yria Mexay
MPSIMOM U IJIOCKOCTBIO
YMerbp NpUMEHATH TEOPEMY
0 Tpex NMEePHEHIUKYIIIpax
NIPY peLICHUH 3a7a4 Ha
JI0Ka3aTeIbCTBO
MEPIEHINKYIAPHOCTH ABYX
NPAMBIX, OIIPEAETATH
paccTosiHuE OT TOYKH JI0
TUTOCKOCTH;, H300paxarth
YIOJI MEXY NPSIMON U
TUIOCKOCTBIO Ha YepTeKax.

57.4 | JIByrpaHHBI{ yrou. JIByrpaHHBIN yTOJI. 3HATBL OIpEJEIICHUE U Texymuit
[epnennukynsapuoct | [lepneHankynspHOCTH MIpU3HAK KOHTPOJIb
b INIOCKOCTEH. MJIOCKOCTEN MEPIEHINKYISIPHOCTH ABYX
IUIOCKOCTEH
YMeT cTpouTh TUHEHHBIN
YTOJI ABYTPAHHOTO yTiia
58.5 | MHoOrorpaHHHKH. [Napannenenunen, 3HATBL BUIBI IPU3M, Texymuit
npusMa, MpaMu/Ia, (bopMyIIbl HAXOKACHUS KOHTpOJIb

IIOIIAAN X
[IOBEPXHOCTEN.

MMOBEPXHOCTU TIPU3MBI U
TJIOIIATH TIOBEPXHOCTH

NPSAMON NPU3MBI, TUPAMUIBIL.




59.6

MHororpaHHUKH

[Tapannenenunes,
TIpU3Ma, THpPaMHIa.

3HaTh OlpeneneHne

IPU3MBI ,[IUPAMUTIBL, €€
3JIEMEHTOB.

YMerp u300paxkaTh NpU3MY,
nUpaMHIy Ha 4epTexKax,
CTPOUThH CEYEHHE
IJIOCKOCTBIO, apajieIbHON
OCHOBAHUIO, U CEUCHHE,
IPOXOJAIIIEe Yepe3 BEPIIUHY
MTUPAMU/IBL.

Texyuuit
KOHTPOJIb

60.7

Bexkrops! B
MIPOCTPAHCTBE.

Bexkrops! B
npoctpaHcTBe. JlecTBus
HaJ BEKTOPAMH.
CkansipHoe
MIPOM3BEIEHIE BEKTOPOB.

3HaTBh pacHosoXKeHHe
BEKTOPOB 10 KOOPJAHMHATHBIM
BEKTOpaM, ACUCTBUS HaJ
BEKTOPaMH, YpaBHEHHE
IPSAIMOi, KOOPAMHATHI
BEKTOpa; KOOPAWHATHI
CepeMHBI OTpe3Ka,
CKaJIIpHOE TPOU3BEJICHHUE
BEKTOPOB, GOPMYITY AJIS
BBIYUCIICHUS YTJIa MEXKIY
BCKTOpaMHU U NIPpAMBIMHA B
MIPOCTPAHCTBE.

YMmerp pemiats 3a1aun
KOOpAWHATHBIM U BEKTOPHO-
KOOPJIMHATHBIM CTIOCOOAML.

Texymmii
KOHTPOJIb

61.8

Hunuuap, KoHyC U
mrap

[Inomanu noepxHOCTEU
IWIMHPA, KOHyCa ’
mapa

3HaTh ompeneneHus
(bopMyIbl IUI0IAAN
MOBEPXHOCTH U 00BEMOB,
BUJBI CEUEHUH.

YMeTh HUCHONB30BATH
nproOpeTeHHbIC HABBIKH B
MPaKTUYECKOW JeSTENLHOCTH
JUTSL BBIYUCIICHUS! OOBEMOB U
TUIOIA/ICH TIOBEPXHOCTEH.

Texkymmit
KOHTPOJIb

62.9

Hunuuap, KoHyC U
uiap

Ilnomaau noBepxHOCTEH
IATUHAPA, KOHyCa ’
mapa

3HaTh oOmpeneneHus
(hopMYyJIBI TIJIOIIATH
MMOBEPXHOCTH U 00BEMOB,
BUJIbI CEUCHHUI.

YMeTh HCIIOIL30BaTh
MPHOOPETEHHBIE HABBIKU B

Texymmii
KOHTPOJIb




MPaKTUYECKON AESITEIbHOCTU
JUTSL BRIYHCTICHHSI OOBEMOB U
TJI0MIaAe TOBEPXHOCTEM.

63.10 | O0bembl DopMyITbl HAXOXKICHHS 3HaTh BUIBI Texymuit
MHOTOIPaHHUKOB 00bEMOB MHOTOTPaHHUKOB, (JOPMYNBI | KOHTPOJIb
MHOTI'OI'PaHHUKOB HaXO0KAEHUsI 00BEMOB.
YMeTh HUCTONB30BATh
nproOpeTeHHbIC HABBIKH B
MPaKTUYECKON AEATENTbHOCTH
JUIS BBIYHMCIIEHNSI 00BEMOB
MIOBEPXHOCTEMN.
64.11 | OObembl TET DopMysl HaX 0K ICHUS 3uath hopmyIbl Texymuuit
BpaLCHUS 00BEMOB TeJI BPALLICHUS HaXO0KAEHUSI 00BEMOB TeI KOHTPOJIb
BpalICHUSI.
YMers HCNONB30BaTh
nproOpETECHHBIE HABBIKH B
MPaKTUYECKON AEATENbHOCTH
JUTSL BBIYMCIICHUSI OOBEMOB U
IJIOIIAJEH NOBEPXHOCTEN
65.12 | Ypok 00o0ImeHUS 1 O0001eHue 1 0000IUTE U Texymuit
crcTeMaTH3aluH cUcTeMaTh3alysl 3HaHU | CUCTEMaTH3UPOBaTh 3HAHUSL | KOHTPOJIb
3HaHUM. 110 TEME 110 TEMaM
66.13 | UroroBas . KonTpons ymennit u KonTpone ymenunii u Wrorossiit
KOHTPOJIbHAs pab0Ta | HABBIKOB IO TEME. HaBBIKOB I10 TEME. KOHTPOJIb
67.14 | IloBTOpEHHUE TEOPUH | . YMeETb U 3HAaTh PELICHUS Texymmii
u pewenue 3ana4y no | [loBropenue Teopuu u TEKCTOBBIX 3a/1a4. KOHTPOJIb
BCEMY KypcCy pelIeHne 3a/1a4 1o BCeMy
TeOMETPHHU KypCy T€OMETpUH
68.15 | [NoBropenue Teopun | [ToBTOpEeHUE TeOpHUU U YMeETb U 3HaTh PELICHUS Texymmii
U pelIeHNe 3a7a4 10 | pelIeHHe 3a/1a4 [0 BCEMY | TEKCTOBBIX 3a/1ady. KOHTPOJIb

BCEMY KypcCy
TeOMETPUHU

KypCy T€OMeTpHH







OueHovyHble MATEPHUAJIbI.

o 3uB b.I'. «3anaun k ypokam reometpun» 7-11 knaccol. — C.-IletepOypr,
20109.
o N.®. llapeirun. «l'eomerpus. 3amaunuk 9-11 kiacce». YueOHoe

nocobue. MockBa., U3narensckuit nom « poda», 2019

o C.M. Caaksin, B.®. byry3oB M3yuenue reomerpuun B 10-11 knaccax.
Mertonnueckue pekoMeHgauuu K ydyeOHuky «Kuura mus yuwmrens», M.:
«ITpocsemenue», 2010



