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INJIAHUPYEMBIE NIPEJMETHBIE PE3YJIbTATbBI
YMeTh:
COOTHOCHUTH IUIOCKHE T'€OMETpUYECKHE (UTYphl MU TPEXMEpPHBbIE OOBEKTHI C UX OIHUCAHHMIMH, YEPTEKaMHU, U300pKCHUSIMH; pazInyaTh H
aHAJIM3UPOBATh B3aMMHOE PACIOJIOKEHUE QUTYD;
MU300paxaTh reOMEeTpUIeCKre (GPUTYPHI U Tella, BBIMOIHITH YEPTEXK 1O YCIOBHIO 3aa4H;
pelaTh reOMeTPUYSCKHe 3a1auu, OMMUPAsCh HAa U3YYCHHBIE CBOMCTBA TUIAHUMETPHUECKUX U CTEPEOMETPUICCKUX (PUTYP U OTHOIICHUH MEXKIY
HUMHU, IPUMEHSS AITeOpandecKuii U TPUTOHOMETPUIECKUH ammapar;
MPOBOJUTH JI0KA3aTEJbHbIC PACCYXKICHUS P PEIICHUH 3a/1a4, JOKa3bIBaTh OCHOBHBIE TEOPEMBI KypCa;
BBIYUCIIATH JTMHCHHBIC YJIEMEHTBI M YIJIBI B TIPOCTPAHCTBEHHBIX KOH(DHUTYpaAIUsIX, 00bEMBbI U ILIOMAIN TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ
Y UX MPOCTEHIINX KOMOUHAIINIA,
MPUMEHATHh KOOPJAMHATHO-BEKTOPHBIN METOJT JUIsl BBIUMCIICHUSI OTHOLLIEHUN, PACCTOSIHUM U YTJIOB;
CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB U M300pakaTh CEUEHUS TEJI BPAILICHHMS.
Hcnoab3oBaTh NpuoOpeTeHHbIC 3HAHUSA U YMEHHUS B IPAKTHYECKOH JesITeJIbHOCTH M MOBCEAHEBHOM KU3HU IS
UCCIIeIOBaHMsI (MOICTUPOBAHUS) HECTIOKHBIX IPAKTHYECKUX CUTYAIM Ha OCHOBE U3YYCHHBIX (DOPMYII U CBOMCTB (huTyp;
BBIYHMCIICHUS JUIMH, TUIOMIAACH M OOBEMOB peajbHbIX OOBEKTOB MPH PEIICHUH MPAaKTUYECKHX 3a]ad, UCIOJIb3ys IMPH HEOOXOIUMOCTH
CIIPABOYHMKHU U BBIYHUCIIUTEIbHBIE YCTPOMCTBA.



COJAEP)KAHUE YYEBHOI'O ITIPEJMETA

Mmuororpannuku (18 yacosn)

JIByrpaHHbIii 1 MHOTOT'PAHHBIN YIJIbl, TUHEHHBIN Yyroy AByrpaHHoro yria. [loHsTue MHOrorpaHHuKa, BUJbl MHOTOTPAaHHHKOB
[Ipuzma. Ilupamuna. [IpaBunbHble MHOTOrpaHHUKU. CeueHUs MHOTOTPAHHUKOB.
OcHogHas yenv: CUCTEMaTU3UPOBATh CBEACHHS 00 OCHOBHBIX BHJIaX MHOrOrpaHHMKOB. Ha Matepuarne, CBS3aHHOM C TNPOCTPAaHCTBEHHBIMU
FEOMETPHYECKUMHU (PUTYPAMHU, TIOBTOPSFOTCS U CUCTEMATH3UPYIOTCS 3HAHUS YYaIIUXCS O B3AUMHOM PACIIOJIOXKEHUH TOYEK, MPSMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE, 00 M3MEPEHUM PACCTOSHHM M YIJIOB B MpPOCTPaHCTBE. [IpOCTpaHCTBEHHBIE TPEICTABICHHS YUYAIlUXCs Pa3BUBAIOTCS B MPOLECCE PEIIEHHS
OOJIBILIOrO YKCIA 33/1a4, TPEOYIOMIUX PACIO3HaBaHMs PA3JIMYHBIX BHUIOB MHOTOTPAHHUKOB U (JOPM HX CEUCHHIA, a TAaK)KE IMOCTPOSHUS COOTBETCTBYIOIIMX
yeprexen. [IpakTuueckas HapPaBIEHHOCTh Kypca peajin3yeTcsl 3HAYUTENbHBIM KOJIMYECTBOM BBIYUCIUTEIbHBIX 33/1a4.

Tena Bpamenus (10 yacon)
Hunuunap u konyc, map. CeueHus Ten BpalleHus. DIumIic, Turepobosna, napadona kak cedenus konyca. lllap u cdepa, nx ceuenus. KacarenbHas
MJIOCKOCTH K I1apy. BrmcaHHbIE U ONMCaHHBIE MHOTOTPaHHUKU. [IoHsATHE Tella U ero MOBEPXHOCTH B TEOMETPUH.
OcHognas yensb. TO3HAKOMUTH YYallUXCs C MPOCTEHIIMMHU TelaMu BpallleHUs W uxX cBodcTBamu. [lomaBisromiee 4uciao 3agad TeMbl TpeOyrOT
BBIYMCIIATH JUITMHBI, TUIOIIATU U YTJIbI TUIOCKUX (PUTYp ¢ TIOMOIIBIO CBEICHUH TIaHUMETPHH U ctepeoMerpru 10 Kimacca, - penieHus TpeyroJIbHUKOB,
BBIYMCIICHUE JUIMH OKPYKHOCTEH, pacCTOSIHUM U T.J., YTO MO3BOJISIET OPraHUYHO NMOCTPOUTH MOBTOpeHuE. [lpu peleHny BBIYMCIUTENBHBIX 33]a4
clenyeT MoIeP>KUBATh JOCTATOYHO BHICOKUM YPOBEHH OOOCHOBAaHHOCTH BBIBOJIOB

O0beMBbI MHOTOTPAHHHUKOB (8 YacoB)
[Tonsarue 06 06beme. OObEMBI MHOTOTPAHHUKOB: TIPSIMOYTOJIBHOTO W HAKJIOHHOTO MapajuIeJIenuIe 0B, MPU3MBI, TUpaMuIsl. PaBHOBENNKHE TEna.
O0beMbl MOJOOHBIX TET.
OcHognas yensb. IPOJIOJIKUTH CUCTEMAaTHYECKOE 3YUE€HE MHOTOTPAaHHUKOB U TEJ BPAIIEHUs B X0JI€ pELIECHUS 3aau Ha BIYUCIIEHNE X 00bEMOB.

O0bembl 1 MOBepxHOCTH TeJl BpameHnus (10 yacos)
O6nem mapa. [Tnomans chepsl. O6bem mumuHApa. O6beM KoHYca. O0BeM yceueHHOTro Konyca. O0bem mapa. O0beM MmapoBOro CerMEeHTa U
cekropa. [Inomans 60koBoil moBepxHOCTH HUIHHApa. [1nomans 60KoBoI MoBepXHOCTH KOHYca. [lnomans chepsl.
OcHognas yens. 3aBEPIINTh CUCTEMAaTUYECKOE N3YUEHHE TEJ BPAIlleHUs B X0/ PELICHHMs 33/1a4 Ha BHIYMCIICHHUE IJIOMAAeH X TOBEPXHOCTEH.

IMoBTOpenue (22 yaca)
3aBUCUMOCTh MEKy OCHOBHBIMH yIJIaMH (YTJIOM HakjJOHa O0KOBOro pedpa K MIIOCKOCTH OCHOBAHUS, IBYTPaHHOTO yIJla IPU OCHOBAaHUH, MJIOCKOTO
yria Mpu BepIIUHE, IBYTPAHHOTO yria Mpyu OOKOBOM pedpe) B MPaBHIIbHON nmupamue. 3a1ayi Ha KOMOMHAIIMY MHOTOTpaHHUKOB. KomMOuHamm
mapa ¢ MAJINHIPOM, KOHYCOM, YCEYEHHBIM KOHYCOM; ITMINHAPA, KOHYCa, YCEUYEHHOTO KOHYyCa C MHOTOTPaHHUKAMU; IIapa ¢ MHOTOTPaHHUKAMH.
HecranmapTabie KOMOMHAIIMY TEN BpallleHUs ¢ MHOTOTpaHHUKaMu. B3auMHoe pacmonoxenue 1Byx chep. 3amauu o kacaromuxcs chepax.
KomMOuHammu Ten BpalieHuss 1 MHOTOTpaHHUKOB. PaccTostHus B ipocTpancTBe. BekTophl B mpocTpancTse. [lapamiensHOCTh IPSIMBIX U TUIOCKOCTEH.
[TepneHIUKYISIPHOCTH MPSMBIX U TIOCKOCTEeH. MHOTOrpaHHUKH. MeTo 1 KOOpAUHAT B IpocTpaHcTBe. Lunuuap, koryc u map. OObEMBI Tel.
Ocnosnas yenv. bonblioe BHUMaHHE YIEISETCS CUCTEMAaTHUYECKOMY OOCYKIEHUIO OCHOBHBIX, a TaKKe€ HEKOTOPBIX BAXKHBIX HAEH U METOMOB,
OTHOCSIIIIUXCS K PEUICHUIO 3a/1a4.




TEMATUYECKHAU IIAH
Ycaosubie o003navenusi: UHM — uzyuenue nosoco mamepuana, YKII3 — ypox komnnexcnoeo npumenenus suanuti, INNIM — nosmopenue

npotidenrnoco mamepuana, K3 — konmponw snanuii, KY — kombunuposanuuwlii ypox.

Ne Tema ypoka Koua-Bo dopma Ilnanupyemble ipeAMeTHbIE Pe3y/abTAThI IPU U3YYCHUHU IIpumeuanue
YpOKa 4acoB OpraHu3anuu TeMbl/pa3eia/rjaaBbl
y4eOHOoro
3aHATHUSA
Mmnozozpannuxu (18 uacoe)
1 JIByrpaHHbIN U 1 NHM 3HaTh: ONpenelieHUs JBYTPAaHHOIO M MHOI'OIPAaHHOTO
MHOTOTPAHHEI YIIIbI YJIJIOB U HX 3JEMEHTOB, MOHSATHE JMHEWHOIO yria Jyis
JBYTPaHHOIO yIJIa;
YMerb: n300pakath Ha YEpPTEKE U HAXOAUTH JIMHEHHBIN
yrojl JABYIPaHHOTO yIjla TIIpM pEUIeHHH 3a7ad Ha
HAXO0XJACHUE yIiia MEeXAY ABYMs IJIOCKOCTSIMU;
2 MHororpaHHuK. 1 KY 3HaTh: oOmNpENeNeHUs: NPU3MBbI, OCHOBAHUH, OOKOBBIX
pebep u TpaHel, AUaroHaneil M JAMArOHAIBHBIX CEUEHUH,
3-5 | Ilpusma. Mzo0pakenne 1 Ky BBICOTBI, OOKOBOW W IIOJHOM ITOBEPXHOCTEN MPU3MBIL;
MIPHU3MBI M TTIOCTPOCHHE €€ MIPSIMOW NTPU3MBI, IPABUJIBHON MTPU3MBI; TapaJlIeNIeIUIEe A,
CeYCHMIL. 1 YKII3 MPSIMOTO napajuiesienunenaa, MIPSIMOYTOJIBHOTO
napajiesienunesia i ero u3sMepeHuii, kyoa.
1 YKII3 3HaTh: CBOICTBAa OCHOBaHUM, OOKOBBIX pedep U IpaHeid,
JIMAarOHANbHBIX CEYEHUH MpU3MbI; OOKOBBIX TIpaHed WU
6-7 IIpsmas mpusMa. 1 Ky JIMAarOHAJIbHBIX CEYEHUH MTPSMOMN IIPU3MBI;
Hapannenemnunen. 1 3HaTBh: CYIIHOCTH METOJA CJIEJ0B IPU IOCTPOCHHUH
YKII3 CEUEHUI; 3aKOHBI MapaJIeIbHOTO IEpPEeHOCca B IPOCTPAHCTB
8 TIpAMOYTONBHEIA 1 VKII3 YMerb: u3z00pakaTh NMPU3MY C pPa3HbBIMU OCHOBaHMSMH,
BBIIIOJIHATh YEPTEKU IO YCIOBUSAM 337ad, CTPOMTH
TapaJllCeties. CEYEHMS Yepe3 TPU TOUKH, HE JIEKAIINE HA OJHON IPSIMON;
HCIIOJIb30BAaTh  3aKOHbI INPU  IIOCTPOEHUM  CEYEHMS
MHOTOTPAaHHUKOB - CTPOMUTH CEUYEHUS MHOTOTPAHHUKOB C
YCJIOBHEM [1APAJUIEIBHOCTH HEKOTOPOU NPSIMOM;
9 Konmponvnaa paboma Nel 1 K3 3HATH U MOHMMATB U3YUYECHHBIN TEOPETUUECKUI

MaTepHal;




no meme ((lel3Md»

YMerb: NPUMEHATH IOJIYYEHHBIE 3HAHUSA IIPU PEILICHUU
3ama4 no teMe «lIpusma, ee cedyeHus»: OoNpenensiTs BUIBI
CEYCHMM MHOIOIPDAHHMKOB, BBINOJHATH  IIOCTPOEHUE
CCUYECHUN MHOTOTPaHHMKOB, HaXOAWTH ILIOIAJHM CECYCHMIA,
BBIYHUCIIATH 3JIEMEHTHI CCUCHMUI;

10-12

[Mupamuna. M3o6paxenue
nmupaMubl 1 IOCTPOCHUC CC
CEYCHMII.

KY

3HaTh: ONpEACNICHUs: NMUPAMMIbI BEPILIMHBI, OCHOBAHMS,
OOKOBBIX pedep U rpaHeid, TUaroHAIbHBIX CEUECHUH, BBICOT,
OOKOBOW M MOJHOW MOBEPXHOCTEH MUPAMHIbI, IPABHIIBHON
NUpaMuIbl, OCH U anodeM MPaBUILHOW MHUPAMU/IBI,
TeTpa’ipa, IPaBUIbHOTO TETPA3APA;

YMmeTh: n300paxkarh MUPaMUy C pa3HBIMH OCHOBAHHUSIMH,
BBIIIOJIHATh YEPTEXKU IO YCIOBUSAM 3a/4ady, CTPOUTH
CEUYEHHUs Yepe3 TPU TOUKH, HE JISKAIIME HA OJJHOU MPSIMOIA;
WCIIONb30BATh 3aKOHBl LEHTPAJIBHOTO MPOEKTUPOBAHUS
MIPU TOCTPOCHUU CEUCHUI MTUPAMUJIBL;

YKII3

3HaTh: 3aKOHBI IMOCTPOCHUA CC‘ICHI/Iﬁ;

YMmerhb: CTPOUTH CCUCHUA YCPE3 TPU TOYKH, HC JICIKAIIUC
Ha OHHOﬁ HpHMOﬁ; HCITOJIB30BATh 3aKOHBI ITPU MMOCTPOCHUUN
CCUCHUs, HaAXOJWUTh ILIOLIAJIH CC‘-ICHPIfI, BBIYHCIIATDH
OJICMCHTBI CequHﬁ;

VKII3

3HaTh: 3aKOHBI IOCTPOCHUS CEUEHUII;

YMeTrb:  CTpPOUTH  CEUEHHs  MHOTOTPAHHUKOB  C
UCTIOJIb30BAHUEM 3aKOHOB [EHTPATLHOTO
IPOEKTUPOBAHHUS;

13

YceuenHas nupaMmujaa

KY

14-15

[IpaBusibHas nupamMuaa

KY

VKII3

3HaTh: ONpeNeNeHNs: YCEYEHHOW MUPaMU/JIbl; OCHOBAHUH,
OOKOBBIX pebep W TrpaHel, BBICOTHI, OOKOBOW W TIOTHOM
IIOBEPXHOCTEH  YCEYEHHOM  NHUPAMMIBI;  MPaBUIBHON
YCEYEHHOM MUupaMubl 1 e€ arnoQemsl.

3HaTh: cBOIicTBa OOKOBBIX pebep W rpaHel MpaBHIIbHOM
MUpaMM/Ibl U TPAaBUIIBHON YCEUEHHON MUpaMUIbl;

YMernb: u300paxkaTh NUpaMHUAY C pa3HbIMU OCHOBAHUSIMH,
BBIIIOJIHATh YEPTEKU IO YCIOBUSAM 337ad, CTPOMTH
CEYEHHUs MHOTOI'PaHHUKOB Pa3HbIMU CTIOCO0AMU, HAXOAUTh
IJIOUIA/IA CEYEHUH, BBIUUCIISIT 3JIEMEHTHI CEUEHUI;




16-17

HpaBI/IJ'IBHBIe MHOT'OI'paHHHUKH

KY

YKII3

3HaTh: Ha3BaHUS W M300paXKEHHS  MPABHIBHBIX
MHOTI'OI'PaHHUKOB, OCHOBHBIE CBOIcTBa KyOa, TeTpasjpa
OKTa3pa;

¥YMerb: pemate 3aayd  Ha BbIYUCIEHHE OO0BEMOB,
IUIOIIAZIe TMOBEPXHOCTEH, JJIEMEHTOB CEUYeHHM KyoOa,
TeTpa’(pa, OKTa3/1pa;

18

Koumponvnasa paooma Ne2
no meme «llupamuoa

K3

3HATH U NOHMMATH U3YUYECHHBIN TEOPETUUECKUI
MaTepual;

YMeTh: IPUMEHSATD ITOJIyYEHHBIE 3HAHUS IIPU PEILECHUN
3a1a4 1o reme «lIupamuna»: onpenenaTs BUIbl CEYCHUN
MHOI'OTPaHHUKOB, BBIIIOJIHATH [IOCTPOCHUE CEUCHUN
MHOTOTPaHHUKOB, NPUMEHSITh TEOPETUUECKUE 3HAHUS IIPU
pelIeHnN 3aau.

Tena epawenusn (10 uacos)

19

Hunuuap. Ceuenne
muiInHApa MMIOCKOCTAMU

KY

3HaTh: onpeaeneHus MUIUHAPA (KPYrOBOTO, MPSMOTO
KpYrOBOT'0) U CBSI3aHHBIX C HUM IOHSATHI; OCHOBHBIE BUIbI
CEUYCHUI;

YMerb: NPUMEHATH IMOJTYYEHHBIE 3HAHUS [IPU PELLICHUH
3aj]1ay4;

20

Brmcannas u onmcansas
MIPU3MBI

VKII3

3HaTh: MOHATHE BOMCAHHON M ONUCAHHOW MPU3MBL;
MIOHATHE KACATEIbHOM IUIOCKOCTH K LIWIMHIPY;

YMeTh: IPUMEHSTH NOJYyYEHHBIE 3HAHUS IPU PEILICHUH
3a/1ad4;

21

Konyc. Ceuenus konyca
IJIOCKOCTSIMU

KY

3HaTh: OmpeACIICHHA KOHYCA U IMTOJYNHEHHBIX HOHHTHf/II;
CEYCHMs KOHYCa, IPOXOAIINE Yepe3 BEPILIUHY, B TOM
YHCJIE OCEBBIE;

YMerb: HCIONB30BATH TEOPETUUECKUM MaTEPUAIL IIPU
ITOCTPOCHHUH CEYEHUH;

22

Brmicanuas u onmcadsas
MUPaAMU/IBI

VKII3

3HaTh: OHATHS BIIMCAHHBIX M OIMMCAHHBIX OKOJIO KOHYCa
nupaMuJ; MOHATUC KacaTellbHOM IIJIOCKOCTHU KOHYCa;
YMeTh: BBINOIHSTH MMOCTPOCHUC qepTexceI‘/'I; IMPUMCHSATH

MOJIYUYCHHBIC 3HAHUS TP PCIICHUHN 3a/1a4,




Tecm Nel: K3 3HaTh: CBOWMCTBa IMJIMHApPAa W KOHyca U (OpMYIIBI
Hununop u konyc IIoLaIel MOBEPXHOCTEH U 00HEMOB;
YMerh: NIpUMEHATh 3HAHWE CBOMCTB LUJIUHIPA U KOHYCA U
hopmya ux 00bEMOB;

23 [Tap. Ceuenus mapa NHM 3Harh: onpeneneHus mapa u  chepsl  (MApoBOiA
II0CKOCThI0. CUMMeETpHs MIOBEPXHOCTH) U CBSI3aHHBIX C HUMH IOHSTUH, CBONCTBA
apa CUMMETPUU 111apa;

YMeTb: 10Ka3bIBaTh TEOPEMBI O IUIOCKOCTH CUMMETPUU U
LIEHTPE CUMMETPUH 11apa;
24-26 | KacarenbpHas MmIOCKOCTb K KY 3HaTh: NOHATHE KacaTeNbHbIX K mapy (chepe) miockoctu
mapy U NIPSIMO;
VKII3 YMerh: 10Ka3bpIBaTh TEOPEMY O KAaCaTEIbHOM K LIapy

TUIOCKOCTH M TEOPEMY O JIMHUH MepecedeHust IByX cdep;

KY 3HaTh: ompelelieHue KacaTeabHOM K 1Iapy, B3aMMHOIO
pacrnonoxeHuss cdepbl U IJIOCKOCTH, KacaTelbHON
TJIOCKOCTH K cdepe;
YMeTh: IpuMeHTh (HOpMYJIbI 17 peIIeHus 3a/1a4;

27 Bnucanneie u onucaHHbIe YKII3 3HaTh: MOHATUS MHOTOTPaHHMKA, BIMCAHHOIO B LIap, W
MHOT'OTPaHHUKHU. MHOTOTPaHHHKA, ONMCAHHOTO OKOJIO 11apa, IOHATHE Tea U
[lepeceuenue nByx coep. €ro MOBEPXHOCTH B T€OMETPUH;

O noHATUH TENA U €T0 YMeTh: NpUMEHATh NOJyYEHHbIE 3HAHUS IPU PEILICHUN
MTOBEPXHOCTU B TEOMETPUU 3aj1au;

28 Koumpononaa paboma Ne3 K3 3HATH U MOHMMATH U3YUYECHHBIN TEOPETUUECKUI

no meme «Tena epawenun» Marepual,
YMeTb: IPUMEHSTH [TOJIyYEHHBIE 3HAHUS IIPU PELICHUH
3a1a4 1o teMe «Tena BpameHus».
Obvemvl mHo202pannuxos (8 yacos)
29 [Tonsarue o6bema. O6beM KY 3HaTh: NOHATHE U CBOWCTBAa 00BEMOB MTPOCTPAHCTBEHHBIX

IIPSIMOYTOJIBHOTO
napajuiesenumena

Tel, Gopmyity oobemMa MpsiMOyroJIbHOT0
napaJuleenuresna;
YMeTh: NpuUMEHATH (GopMyITy 00beMa MPSMOYTOJILHOTO




Hnapajjicjicnmiicaa rnmpu pCuiCHur 3a1a4;

30-32 | O6beM HAKIOHHOTO 1 YKII3 3HaTh: GopMyIibl 00bEMOB HAKJIOHHOTO Mapaieienumnena
napauienenunena. Oobem U IIPU3MBIL;
TIPH3MBI 1 KY YMeTh: NpUMEHATH (OPMYIIBI 00bEMOB HAKJIOHHOTO
napaiesienuIesia ¥ Mpu3Mbl IIPU PEIIeHUH 3a/1a4;
1 YKII3
33-34 | PaBHoBenukue tena. O0bem 1 KY 3HATh: NOHATHE PABHOBEIMUKOCTH Tel, (OPMYIbI 00bEMOB
nupamu isl. O6beM MUPaMHJIbI U YCEUYEHHOW MUPaMUIbI;
YCEUEHHOM MUPAMU/TBI 1 VKII3 YMeTb: npuMeHsITh GopMyIIbl 00bEMOB MHUPAMUIBI U
YCEYEHHOM MUPaMUIbl TPH PEIICHUH 337ad;
35 O0Bembl NOAOOHBIX Tel 1 YKII3 3HATh: MOHATHUE MMOOOHBIX MPOCTPAHCTBEHHBIX TET,
(dhopMyIy oTHOIIEHUSI 00BEMOB MOAOOHBIX TET;
YMeTb: npuMeHsTh GOpMYITy OTHOLIEHUS 00bEMOB
MOI0OHBIX TEJ MPH PEHICHUH 33]1aY;
36 Koumpononaa paboma Ned 1 K3 3HATh U NOHMMATH U3YYEHHBIN TEOPETUUECKUI
no meme «OQovemol Marepua;
MHO202PAHHUKOEY YMeTh: IPUMEHATH MOTy4YEeHHbIE 3HAHUS IIPU PELIEHUU
3aJa4 Ha HaXOXJIeHHe 00BEeMOB | IIJIOMIAIEH Te
BpaIeHMs.
Obvemot u nosepxnocmu men epauienus (10 uacos)
37-38 | O6wvem munuuApa. OO6BEM 1 KY 3HaThb: popMyiry oObeMa MUJIUHIIPA;
koHyca. O0beM yCeueHHOTO YMeThb: BBIBOAUTH U MPUMEHATH (hOpMyITy 00bemMa
KoHyca [WIMHAPA TIPH PEIICHUH 3a]1a9;
1 YKII3 3Hath: ¢opmyny o0bema KoHyca, popmyny s oobema
YCEUEHHOTO KOHYCa;
YMeTh: IpUMEHATH (HOPMYJIIbl BEIYUCIEHHS 00BEMOB
KOHYCa M yCEYEHHOTO KOHYCA MPH PEIICHUH 3a]1a4;
39 O6bem mapa. O0veMm 1 NHM 3Harb: ¢Qopmyny oObema Iapa, MOHATHE IIAPOBOTO

IIapOBOTO CErMEHTA U
CeKTopa

CEerMEHTa M CEeKTopa; (GopMyny sl 00BEMOB IIAPOBOTO
CEeTMEHTa W CEeKTOpa;
YMmeTh: npuMeHsITh GopMyTy 00bEMa Mapa npu perieHun




3a7a4; pa3auyaTh MLAPOBOM CIIOM, CEKTOP, CETMEHT U
MPUMEHSTH (POPMYJIBI AJ BEIYUCICHHS UX 00BEMOB B
HECJIOJKHBIX 3aj1a4ax;

40-41

ITmomaae 00KOBOMI
HOBCpXHOCTI/I I_[I/IJII/IHIIpa.

1 YKII3

3HaTh: hopMyiy miomaa O0KOBOM MOBEPXHOCTU
HUJUHIPA, IJI0IIAM TTOBEPXHOCTH KOHYCA;

YMeThb: npuMeHATh GOpMYJIbl MIPHU PEIICHUHU 33]a4 Ha
BBIUMCIICHUE U J]OKA3aTeNIbCTBO. PemiaTe 3aaun Ha
BbIUHCIICHHE OOKOBOM U MOJTHOW MOBEPXHOCTEN IIMIIMHIPA
U KOHYCa;

42-43

ITimomaae 60xoBOM
MMOBEPXHOCTH KOHYCa

1 YKII3

3HaTh: HopMysbl 00BEMOB U IUIOIIAJIEH TEJ BPALICHHUS.
YMmerhb: IMPUMCHATD MTOJYYCHHBIC TCOPCTUYCCKUEC 3HAHUA
IIPU PELICHNH 33/1a4 pellaTh 3a/1a4y Ha BBIYUCIICHUE
OOKOBOH U MOJIHON MOBEPXHOCTEHN KOHYCA U YCEUEHHOTO
KOHYCa; pelaTh 3a/1a4y Ha BBIYUCIICHUE IUIOMAIU Cepsl;

44

[To1aap MOBEPXHOCTH
cepsl

1 KY

3HaTh: NOHSATHUS KPYTOBOIO CEKTOpa, (GOopMyJy ILIOLIAIAH
KpYyroBOro CeKTOpa, IUIOMAAN CerMeHTa; QGopMyny
rIomaau chepsi,

YMeTh: NpuMeHsTh (OPMYIIbI IPU PEIICHUH
CTEPEOMETPUYECKUX 3a]1a4; TPUMEHSATH HopmMyTy
rioniaau cepsl IpH pelIeHU  3a1ad;

45

Teopemuueckuii 3auem Nel:
Tena epawienusn

3HaTh: CBOMCTBa Tel BpauleHus, GopMysibl 00BEMOB U
IJIOLIaIed TIOBEPXHOCTH TEJ BPALCHMUS;
YMeTh: BBIBOAUTH 3TH (OPMYJIBI;

46

Konmponvnaa pavoma Ne5
no meme «Oovemovl u
nogepxuocmu men
epaujenun»

3HATh U NOHUMATH U3YUYEHHBIN TEOPETUUECKUI
Marepuai,

YMeTh: IpUMEHSATH MTOJIyYEHHbIE 3HAHUS IPU PEIICHUN
3aJa4 Ha HaX0XJIeHHe 00BbEMOB U IJIOMIAEH Ten
BpalICHUS.

Ioemopenue (22 uaca)

Iloemopenue. Komounayuu mnozozpannuxos (6 uacoes)




47 3aBUCHUMOCTb MEXTY [IIIM, YKII3 | 3HaTh: COOTHONIEHHsS MEXAy yriaamu (YIJIoM HakKJIOHa
OCHOBHBIMH YTJIAMH B 060koBOro pedpa K IJIOCKOCTH OCHOBAHHUSA, JBYTPAHHOIO
NPaBJILHON MHpaMHUIe yria OpU OCHOBaHUM, IUIOCKOTO yIjla IpHU BEPLIUHE,

JBYTPAHHOTO yIJla TP OOKOBOM pebOpe) B IMpaBUIBLHOMN
Upamue.
YMersb: pemats 3a1a4i Ha KOMOMHAIIMKA MHOTOTPAaHHUKOB;

48 OrnpezienieHue MoaoKeHus [IIIM, YKII3 | 3HaTh: TeopeMbl O LEHTPE BIUCAHHOM U ONMCAHHOU
OCHOBAaHUS BBICOTHI OKPY’KHOCTH OKOJIO MHOI'OYI'OJIbHUKA, IIOHATHEC OpTa
MUpPaMU/Ibl WU TIPU3MBI. LIHTPa TPEYTONbHUKA, TEOPEMY O CBA3H ABYTPAHHOIO YA

C paguycoM BIMCAHHONM OKpPY)XHOCTM B OCHOBAaHHE
MHOTOYT'OJIbHUKA;

YMeTb: 000CHOBBIBATh YEPTEK U MOJIOKEHUE BBICOTHI IIPU
pelIeHnH 3a/1a4;

49 Tecm Ne2: K3 3HaTh: U3Y4YCHHBIN TEOPETUYECKUI MaTepual;
Pasnonaknonnvie cpanu u YMeTb: cCaMOCTOSITEILHO MPUMEHSTH MOJTY4YE€HHbIE 3HAHUS
pebpa ¢ nupamuoe MIpU PEIICHUHU 3a/au.

50 KomOuHnanus nupaMuasl 1 [TIIM, VKII3 | 3naTb: QopMynsl MIomaAel MOBEPXHOCTH U O0BEMOB
npu3Mbl. KomOunanus MUpPaMHJIbl, IPU3MBI, HUIHH]PA;

LWIMHIPA U IPU3MBI YMerb: n300paxaTh KOMOMHAIMIO MUPAMUBI U MIPU3MBI,
UWIMHAPA U TMPU3MBl, BBIUHCIATH OOBEMBI M ILIOLIAIM
MOBEPXHOCTEN UX KOMOMHAIIHIA,
51 KoMOunanumst uununapa u [TITIM, YKII3 | 3nath: ¢opMynsl MIOMAACHi MOBEPXHOCTH U OOBEMOB
KoHyca. KomOuHanus LWIMHpA, KOHYCa U TUPAMUIBL;
KOHYCa U TUPAMU/IBI YMmerb: n300pakaTh KOMOWMHAIMIO IMUIMHIpPAa U KOHYCa,
KOHyca M MHUPaMUIbl, BBIYUACIATE OOBEMBI M IUIOIIAIH

MMOBEPXHOCTEH X KOMOMHAIN;
52 Konmponvnas paooma Ne 6 K3 3HaTHL ¥ NOHMMATh TEOPETUYECKUH Marepual IO TeMe

no meme «Komobunayuu
MHO20ZPAHHUKOGY

«KoMOuHanmm MHOTOTPaHHUKOBY;

YMerb: CcBOOOJHO TMOJIB30BaThCsl  (opMylnaMu  AJs
BBIUMCIICHHUS IUIOIIAZel TOBEpPXHOCTEH U  00BEMOB
MHOTOTPAaHHUKOB, 3JEMEHTOB MHOTOTPAHHHMKOB  IpHU
PEIICHNN CJIOXKHBIX 3a/1a4.




Iloemopenue. Komounayuu men epauwienus u muozozpannukos (10 wacoe)

53

KomOunHamums mapa ¢
mwmHApoM. KomOuHanums
rapa ¢ KOHyCoM

1

[TITIM, YKII3

3HAaTh: OCHOBHBIC Teja BpAIIEHUS U WX KOMOWHAIUH,
OCHOBHBIE ()OpMYJIBI M CBOMICTBa AJs LIapa, LUUIUHApPA U
KOHYCa;

YMerb: n300pakaTh OCHOBHBIE Tella BpallleHUs M HUX
KOMOMHAIMM, pemarh 3adayd Ha KOMOHMHALIMIO Tell,
NPUMEHITh (HOPMYNBI A7 BBIYUCIEHUS OOBEMOB U
IUIOLIAIM TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI M HX
KOMOMHAIIH, BBITOJTHATH YEPTEXK MO YCIOBHIO 3a]1a4H;

54

KomOuHammst mapa ¢
YCEYCHHBIM KOHYCOM

[TITM, YKII3

3HaTh: CBOMCTBA YCEUEHHOTO KOHYCA, (POPMYJIbI TIOMIAIN
MOBEPXHOCTU M 00bEMa YCEYCHHOTO KOHYCa;
YmMmerh: BBIYHMCIIATH mIomaman "
MPOCTPAHCTBEHHBIX TEJI U MX KOMOMHAIINH;

00BbEMBI

55

B3anmuoe
IBYyX cdep

pacrosoxeHue

[TITM, YKII3

3HaTh: BCe Cydyau B3aMMHOI'O PaCIlOJIOXKEHU JIBYX cdep,
(dbopMyIbl 00beMa | TUIOIIAIN TOBEPXHOCTH ABYX cep;
YMeTh: BBHINONHATH TIOCTPOSHUE YEPTEkKa IO YCIOBHIO
3a/la4, HAaXOIUTh IUIOMIa[b (UTypbl, MOTYyYEHHOU B
pe3yJbTare nepecedeHus aByx chep;

56

3aa4yn 0 Kacarouuxcs
chepax

[TITM, YKII3

3HaTh: ypaBHeHHE cdepbl, Kakue (UTYPHI MOIYYaAIOTCS
npu mepecedeHun ByX cdep (dmmunc, mapabona,
runepboa);

YMeTh: IPUMEHATh TEOPETUUYESCKHE 3HAHUS TIPU PEIICHUH
3azay,

57

KombOunanus
MU PAMHU/TBI

mapa "

ITIIM, YKII3

3HaTh: OCHOBHBIE (HOPMYJIBI TUPAMHUIBI, TEOPEMBI O ILIape,
OIMCAaHHOM U BIIMCAaHHOM B IIUPaMULY;

YMerb: BBINOJNHATHE 4YEPTEXK IO  YCIOBHUIO
IIPUMEHATH TEOPEMBI O IIape IIPU PELICHUHN 3a/1a4;

3a7a4H,

58

KomOunanus mapa u npusmsl

ITIIM, YKII3

3HaTh: TEOpEeMbl O IIape, BIMCAaHHOM B IIpU3MYy H
OIMCaHHOM OKOJIO IIPU3MBI;

YMeTh: BBITOIHATh YEPTEKU W MPUMEHATH TEOPEMBI IPH
pelIeHuu 3a/1ay;

59

BueBnucanHbli map

ITITIM, YKII3

3HaTh: oNpeneIeHUe BHEBIIMCAHHOTO 111apa;
Ymers: pemates  3a1add, IpPUMEHSA
TEOPETUYECKHE 3HAHMS,

MOJIYYCHHBIC




60 HecrangapTapie KOMOMHAIIUT 1 [II1IM, YKII3 | 3naTh: HecTaHJapTHbIE KOMOMHALIMM TeJl BpALICHUS C
TeJI BpAILlEHUs C MHOTOI'paHHUKaMU;

MHOTOTpaHHUKAMH YMeTb: BBINOJHATD YEPTEXK M0 YCIOBUIO 331a4H;

61 Teopemuueckuit 3auem No2: 1 K3 3HaTh W mOHUMATh (opMyNnbl 00BEMOB U IUIOIIAJCH
Obvemol u niowaou MHOTOTPaHHUKOB U TE€JI BPAILICHHUS;
noeepxnocmeil YMeThb: n300pakaTh MHOTOTPAHHUKH M TeJIa BPAIICHUS H
MHO202PAHHUKOG U mell WX KOMOMHAIINUH;
eépauieHus.

62 Konumponvnaa paboma Ne 7 1 K3 3unatb H TNOHMMAThL Bce (QGopMylIsl 00BEMOB
no meme «Kombunayuu men MHOTOTPAaHHUKOB WM TeJ  BpalleHus,  IUIOIIaaeH
eépauieHus u MMOBEPXHOCTEH;

MHO20ZDAHHUKO08) YMeTb: NpUMEHATh AaHHbIE (OPMYIBl MPU PEUICHUH
3a/1a4 MOBBIIICHHOTO YPOBHS CJIIOXKHOCTH.
Iloemopenue. Bekmopul 6 npocmpancmee (6 uacos)

63 PaccrositHue OT TOYKH 110 1 [IIIM, VKII3 | 3naTrp: 1OHATHE MEpHEHAUKYISpa K  IUIOCKOCTH,
IUIOCKOCTH. PaccTosinue paccTosiHUSI OT TOYKH JI0 TUIOCKOCTH, TIOHSITHSI OOIIEro
MEXy IUIOCKOCTSIMH. NEePHNEHIUKYISIpA JIBYX CKPEIIMBAIOLIMXCS MPSAMBIX U
PaccrosiHre MexIy pacCTOSTHUSI MEXIy HHUMH TIOHSTHS PACCTOSHUNM MEXKITY
CKPCIIMBAOIIMMHUCA NPAMBIMA IIOCKOCTSIMHU, MEXIY MPSMBIMU, OT TOYKH OO INIOCKOCTH,

onpeeeHus paccTostHUS MEXIy  IUJIOCKOCTSIMH,
pacCTOsTHUS MEXY MapaieIbHBIMU MIIIOCKOCTSIMHU;
YMeTh: HaxXOAUTh PACCTOSIHUE OT TOYKH JO TIJIOCKOCTH,
MIPUMEHATh TEOPETUUYECKUE 3HAHUS MPU PELICHUH 3a/1a4 Ha
HaxOXXJICHUE PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTH B
MHOT'OTPaHHUKAX;

64 Pemrenne 3amad mo reme 1 [IIIM, YKII3 | YMeTb: IPUMEHATH TEOPETUUECKUE 3HAHUS IIPU PELICHUH
«KoopamHaTHO-BEKTOPHBIN 3a/1a4 TOBBIIIEHHOTO YPOBHS CJIOXKHOCTH, CBSI3aHHBIX C
METO/T BEIYHCIICHHS MHOTOTpaHHUKAMH;
pacCTOSIHUM B TPOCTPAHCTBE

65 JIunelHple onepanuy Hajg 1 [IIIM, YKII3 | 3HaTh: npaBwiia yMHOKEHUE BEKTOpA HA YUCIIO, CIIOKEHUS

BEKTOpPAaMH B IIPOCTPAHCTBE
Yron Mmexay BEeKTOpaMH B
IIpocTpaHcTBe. BekTopHoe
MIPOU3BEICHNE BEKTOPOB U

Y BBIUUTAHUS BEKTOPOB, MOHSATHE YIOPSJAOYCHHBIX TPOEK
BEKTOPOB,  OINpEJCICHUE BEKTOPHOTO  TPOHM3BEACHUS
BEKTOPOB M CBOMCTBA BEKTOPHOT'O MTPOU3BEICHUS BEKTOPOB
Ha MJIOCKOCTH M B TMPOCTPAHCTBE, PA3JIOKEHHS BEKTOpA IO




BBIYHCIICHUC ILJIOIIaaN
MHOI'OYI'OJIbHUKA

0a3MCHBIM BEKTOpaM B MPOCTPAHCTBE, IOHATHE YIJIa
MEXIy BEKTOpPAaMH, TEOPEMY O CKaJSIPHOM IPOU3BENCHHUU

66 Pemrenue 3agau o reme [1IIM, YKII3 | BEKTOpOB B IIPOCTPAHCTBE;
«KoopnnHaTHO-BEeKTOPHBIN YMeTb: HaXOAWUTh KOOPAMHATHI BEKTOpAa U Yrojl MEXIYy
METO/I BBIUMCIIEHUS YTIIOB U BEKTOpaMHM B IIPOCTPAHCTBE, NPUMEHAITh TEOPETHYECKHE
wionaied B MPOCTPAHCTBE 3HaHHUA TPU PELICHUH 3a7a4 [OBBIILIEHHOTO YPOBHS
CJI0KHOCTH;
67 VYpaBHenue cheps. [TITM, YKII3 | 3HaTh: MOHATHE ypaBHEHHUI Tel B MPOCTPAHCTBE 0OIIHe
VYpaBHEHHE IJIOCKOCTU ypaBHEHHS TUIOCKOCTHU U CEPhI B TPOCTPAHCTBE;
YMeTb: pemate 3aJauyd Ha COCTAaBJICHHUE YPaBHEHHS
TUTIOCKOCTH U c(epbl, IPUMEHITh TEOPETHUECKUE 3HAHUS
MIPH PEIICHUH 33]1a4 MOBBIIIEHHOTO YPOBHS CII0)KHOCTH;
68 [Ipsimast B mpocTpaHCTBE B [IITM, YKII3 | 3naTh: ypaBHEHHUS MPSAMON U IUIOCKOCTH B IPOCTPAHCTBE,

KoopauHaTax. B3aummHoe
pacIoJIOKEHUE IPSIMON U
IJIOCKOCTH B KOOpP/IMHATAX.
PaccrosiHme OT TOUKH JI0
IIJIOCKOCTH B KOOPJIMHATAX

YCIIOBHE NMapaJJIEIbHOCTH MPSMON M IJIOCKOCTH, YCIIOBUE
NMEePHNEHIUKYSIPHOCTA  MPSAMOM U TUIOCKOCTH B
KOOpJIUHATaX, TMOHATHE BEKTOpa HOpMald, QGopMyny
pPacCTOSTHUS OT TOYKH JI0 TNIOCKOCTH B KOOPAMHATAX;
YMeTh: NPUMEHATH TEOPETUUYECKUE 3HAHUS TTPU PEILICHUU
3a/1a4, HAXOJUTh PACCTOSHHE OT TOYKH JO IIJIOCKOCTH,
peniaTh 3aJJa4i NOBBIIIEHHOTO YPOBHS CI0KHOCTH.
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