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ITporokomn Ne 1

Padouas nporpamma no yueoOHomy npeamery «I'eomerpusp»
aas 11 «b», 11 «B» ki1accoB
Pabouas nporpamMmMa cocTtaBjieHa Ha OCHOBE IIPOTpaMMbl, OITYOJIMKOBaHHOM B cOOpHUKE nporpaMM: AireOpa U Hayajla MaTeMaTHYecKoro aHajau3a
10 — 11 xmacchl: mporpamMmbl 001Ie00pa30BaTENFHBIX YUPESIKICHNN;
Cocrasutens: bypmucrposa T.A.;
Mocksa, n3natennctBo «IIpocBemenuey, 2009. — 160 c.
Pabouas nmporpaMma opHeHTHPOBaHA Ha MCIIOJIb30BaHUE yUEOHUKa:
C. M. Hukonsckuii, M. K. IToranos, H. H. Pemieraukos, A. B. llleBkun. AnreOpa u Hauajga MaTeMaTHYECKOro aHaim3a. 11 kimacc: yueOHuK st
00111€00pa30BaTENIbHBIX YUPEXKICHUN: 6a30BbIi U MpouiabHbIN ypoBHH - 10-e u3a. — M.: [IpocBemenue, 2011. — 464 c.

YpoBeHb U3ydyeHus: MPOPUIbHBIH;
CocraBurens: [Tomskosa E.A., yaurenb MaTeMaTHKH, BbICIIAS KBATU(UKALMOHHAS KaTETOPHs

r. Upkytck
2017 - 2018 yueOHbIii TOJ



l'[.na}mpyeMbIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamMera

B pesynbTaTe n3ydeHus JaHHOTO MpeaMeTa Ha TPO(HIBHOM YPOBHE YYCHHUK JOJDKEH
Ymemes:

COOTHOCHUTH TUIOCKHE T'€OMETpUYECKHE (UTYphl U TPEXMEpPHbIE OOBEKTHI C HUX OINHUCAHMUIMH, YEPTEKaMU, HW300paKCHHUSMU; pa3ndaTh U
aHAJIM3UPOBATh B3aMMHOE PACIIOJIOKEHUE QUTYD;

MU300paxaTh reOMeTpUIecKre (PUTYpHI U TeJla, BBIMOIHITH YEPTEXK M0 YCIOBHIO 3a1a4H;

pelaTh reOMEeTPUYSCKHE 3a1auu, OMMUPAsICh HAa U3YYCHHBIE CBOMCTBA TUIAHUMETPHUECKUX U CTEPEOMETPUICCKUX (GUTYP U OTHOIICHHA MEXTY
HUMHU, IPUMEHSS AITeOpandecKuii U TPUTOHOMETPUYCCKUH ammapar;

MIPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKACHUS IIPU PELICHUH 3a]1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI KypCa;

BBIUKCIISATH JTUHEWHBIE AJIEMEHTHI M YIJIbI B POCTPAHCTBEHHBIX KOH(UTYpaIUsaX, 00bEMbI U IIOMIAAN TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeEll
Y UX MPOCTEHIINX KOMOUHAIINIA,

MPUMEHATh KOOPJAMHATHO-BEKTOPHBIN METOJT JUIsl BBIUMCIICHUSI OTHOLLIEHU, PACCTOSIHUM U YTJIOB;

CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB U M300pakaTh CEUEHUS TEJI BPAILICHHS.

Hcnonwvzoeamo npuoépemennbte 3HAHRUA U YMEHUA 6 npaKmuquKoﬁ 0esiMeNbHOCMU U NOGCEOHEGHOUL IHCUZHU ONLA:

ucclieoBanus (MOACTUPOBAHNS) HECTOKHBIX TPAKTUYECKUX CUTYallMil HA OCHOBE U3YyUEHHBIX (DOPMYJ U CBOWCTB PUTYP;
BBIYUCIICHUS JIUTMH, IUIOMIAJeH W OObEMOB pEANbHBIX OOBEKTOB IPH PEHICHUH MPAKTUYECKUX 3a7ad, HCIOJIb3YS HpPU HEOOXOIUMOCTH
CIIPaBOYHMKH U BBIYMCIIUTEIBHBIE YCTPOUCTBA.



Conep:kanue y4eOHOro npeamera

IToBTOpeHne. MHOrOrpaHHMKM.

ITousrue MHOTI'OI'paHHHKa, BUAbl MHOTOI'paHHHUKOB. HpI/I3Ma. HI/IpaMI/I,I[a. HpaBI/IHBHBIe MHOTI'OI'paHHHKH. Ceuenus MHOTI'OI'PaHHHUKOB. HJ'IOH_IaI[B
MMOBCPXHOCTHU MHOT'OI'PAaHHHKA.

O0bEéMBI MHOTOTPAHHHKOB.
[Tonsitue 06 o6beme. OOBEMBI MHOTOIPAHHUKOB: MPSAMOYTOJBHOTO W HAKJIOHHOTO IMapajuIeNIeUIIeIOB, MPU3MbI, THpaMuibl. PaBHOBEIUKHE Tena.
OO0BEMEI ITOTOOHBIX TEIL.

Tena Bpamenus.
[wiuaap u konye, map. Ceuenust ten Bpamenus. lap u cdepa, ux ceuenus. KacarenbHas MIOCKOCTh K IIapy. BnucanHble M onucaHHbIe
MHOI'OrpaHHUKH. ITonsTHne Tema u ero IMOBCPXHOCTHU B TCOMCTPHU.

O0beMbl M TOBEPXHOCTH TeJl BpPallleHHUs.
O6bem mapa. [lnomans cheprl. O6bem nunuHapa. O0seM konyca. O0beM yceueHHOro KoHyca. O0bem mapa. O0beM MapoBOro CErMeHTa 1
cekropa. [lnomans 60koBoil moBepxHOCTH LMIMHIpa. [1n0omans 60koBoi moBepxHOCTH KOHYca. [lmomans cepsl.

KomOunanuu te.
3aBUCHMOCTD MEXIy OCHOBHBIMH yIJIaMH (YTJIOM HaKJIOHAa OOKOBOTO pedpa K MIOCKOCTH OCHOBAHUS, IBYTPAHHOTO yTila IPH OCHOBAHUH, TJIOCKOTO
yria npu BepIIuHE, TBYTPAHHOTO yria mpyu O0KOBOM pedpe) B MpaBHIbHON nMupamMue. 3a1aui Ha KOMOMHAIIMY MHOTOTpaHHUKOB. KomMOuHauu
mapa ¢ MAJIUHIPOM, KOHYCOM, YCEUEHHBIM KOHYCOM; ITUIUHAPA, KOHYCa, YCEYEHHOTO KOHYCa C MHOTOTPAaHHUKAaMU; I1apa ¢ MHOTOTPAaHHUKAMH .
HecrannapTasie KoMOMHAIIMY TEN BpallleHHs ¢ MHOTOTpaHHUKaMu. B3auMHoe pacnonoxenue 18yx chep. 3aaaun o kacaromuxcs chepax.
KomOunammu ten BparieHus ¥ MHOTOTPaHHUKOB.

HOBTOpeHI/le. KOOpZ{HHaTHO-BeKTOpHLIﬁ METOJ pelICcHUuA 3a1a4.
Paccrosaus B mpoctpancTBe. BekTopsl B ipocTpaHcTBe. [lapainenbHOCTh NpSAMBIX U IUIOCKOCTEN. [IepneHanKyISpHOCTS IPSIMBIX U IIIOCKOCTEM.
Meroz K0OOpAUHAT B IPOCTPAHCTBE.



TEMATUYECKHAU IIAH
YcaoBubie o003navenusi: YUHM — ypox usyuenue nosoco mamepuana, YKII3 — ypox komnnexcrnoeo npumenenus suanuti, YI11IM — ypok

noemopeHnue npounoenno2o mamepuaia, YK3 — ypox konmpoas suanuit, KY — kombunuposanuwlii ypox.
9

Ne Tema ypoka Koua-Bo dopma Ilnanupyemble ipeAMeTHbIE Pe3y/abTAThI IPU U3YYCHUHU IIpumeuanue
YpOKa 4acoB OpraHu3anuu TeMbl/pa3eia/rjaaBbl
y4eOHOoro
3aHATHUSA
Iloemopenue. Mnozozpannuku (14 uacos)
1-2 | [Ipuzma. Buasl mpusm. 2 VYKII3 3HaTh:
[Inomane moBepxHoOCTH Onpenenenus: NpU3Mbl, OCHOBaHUN, OOKOBBIX pedep u
MIPU3BL. IpaHel, IMaroHajae U JuaroHaJIbHbIX CEYEHUN, BBICOTHI,
OOKOBOM U IOJIHOIM MOBEPXHOCTEN MPU3MBI; IPSMO
3—4 | Pewenne 3azxad. [Ipuzma. 2 Ky MPU3MBI, TPABUILHOW PU3MBIL; apajuIeIeUIea,
IIPSIMOTO NapajuIeenuIea, NpsMOoyroabHOTO
5-6 | upamuna. Buaer nmupamun. 2 YKII3 HapaJUIelenuIea i €ro H3MEPEHHii, Kyba.
[Tnomank MOBEPXHOCTH CaolicTBa 0OCHOBaHU, OOKOBBIX pedep U rpaHei,
TINPAMU/IBL. JIMAarOHAIHBIX CEYEHHH TIPU3MBI; GOKOBBIX TpaHel 1
7-8 | Pemenue sanay. [upamiza. 5 VKII3 JMAarOHAJIbHBIX CEYEHUHN MTPSAMOM IIPU3MBI;
3HATh ONPEIEIICHUS: TNPAMHU/IbI BEPIIMHBI, OCHOBaHMS,
9_10 | [paBuibHbre 2 KY 60KOBLIE< pebdep u vrpaHefI, JHarOHa/bHbIX CEUeHuH, BbICOT,
MHOTOrpAHHHKH. OOKOBOH U MOJIHOW MOBEPXHOCTEH MUPAMUIbI, TPABUIBHON
MMpaMHJIbl, OCH U ano(eM NMpaBUIbHON TUPAMUIBL;
TETpa’Apa, MPaBUIBLHOTO TETPASAPA; ONPEAECIICHHUSA:
YCEUeHHOI MupaMubl; OCHOBaHUH, OOKOBBIX pedep u
rpaHei, BBICOTHI, OOKOBOU U MOJIHOM MOBEPXHOCTEN
YCEYEHHOM MUPaMHU/JIbl; IPABUIBHOW YCEYEHHOM MMPAMHU/IbI
u e€ anogeMsl.
11 -12 | Pemenue 3asau. 2 KY YMerhb:
N3006pakaTh Npu3My ¢ pa3HbIMHA OCHOBAHUSMH,
13— 14 | Konmponsnas pacoma Nel. 2 VK3 BBITIOJTHATH YEPTEKHU MO YCIOBUSAM 33/]1a4, CTPOUTh

Onemenmot
MHozozpannukos. Ilnowaos

CEYEHHs Yepe3 TPU TOUKH, HE JIEKAIME HA OJHOMU MPSMOM;
HCIIOJIb30BATh 3aKOHBI U TOCTPOEHNUN CEYEHUS
MHOTOI'PAHHUKOB - CTPOUTh CEYEHUSI MHOTOI'PAHHUKOB C




nogepxnocmeii
MHO202PAHHUKO08 (3a0ayu
EI)).

YCIJIOBHEM IAPAJUIEIBHOCTH HEKOTOPOU IIPSIMO;
n300pakaTh NUPAMUY C pa3HbIMU OCHOBAHUSIMU,
BBIITOJIHATD YCPTECKHU 11O YCIIOBHUAM 3a4a4, CTPOUTH
CEUeHUs Yepe3 TPU TOUKH, HE JIEKalIUe Ha OJHOM NPSAMOI;
HCIIOJIB30BATh 3aKOHBI LICHTPAJIbHOTO IIPOCKTUPOBAHUS
IIPU OCTPOCHUU CEUSHHUM MUPaMU/Ibl; U300paxkaTh
nupaMuay € pasHbiIMU OCHOBAHHAMMU, BBIIIOJHATE YCPTCIKU
II0 YCJIOBUSIM 33/Ja4, CTPOUThH CEUEHUSI MHOTOTPAaHHHUKOB
Pa3sHbBIMU CHOCO6aMI/I, HaxoAuTh IJ101maaun CC‘ICHI/II;'I,
BBIYHCIISITh 3JIEMEHTBI CEUCHUN;

Obvembl mHozozpannukos (10 uacos)

15-16 | [Tonstue o6bema. OOBEM KY 3HaTh: OHATHE U CBOWCTBAa 00BEMOB MPOCTPAHCTBEHHBIX
MPSIMOYTOJIBHOTO Tel, GopMyIry oobemMa MpsIMOyroJIbLHOTO
napaJiesienumnea napasiesIenumnesa;

YMeTh: npUMEHATH (HOpMYITy 00beMa MPSMOYTOJIBHOTO
napajJiesienune/ia py peleHuy 3a1ay;

17 — 18 | O6beM HaKJIOHHOTO YKII3 3HaTh: GopMyJibl 00bEMOB HAKJIOHHOT'O Mapaieienurnena
napamenenunena. Oobem U TIPU3MBI;

MIPU3MBI. YMeThb: NpuUMeHATh (GOpPMYIIbl 00bEMOB HAKJIOHHOTO
napasJiesIienumesia i Mpu3Mbl IPU peIIeHUH 3a/1a4;

19 — 20 | PaBHoBenukue tena. O0beM KY 3HaTh: NOHATHE PABHOBEIUKOCTH T, POpMyibl 00BEMOB
nupamuabl. O6beM MUPaMUbI U YCEUEHHOM MUPaMUIbI;

YCEUEHHOM MUPaMUIbI YMeThb: NpUMEHATH (GOPMYIbI 00bEMOB MUPAMUIBI U
YCEYEHHOM MupaMubl MpH PEeLICHUH 3ajay;
21 OOBembl TOAOOHBIX Tel. YKII3 3HaTh: NOHATHE NTOJIOOHBIX TPOCTPAHCTBEHHBIX Tel,
(dhopMyIy oTHOIIEHUSI 00BEMOB MOAOOHBIX TET;
YMeTh: npuMeHsITh GOpMyITy OTHOLIEHHUS 00HEMOB
10JTOOHBIX TEJ MPU PELICHUH 3a/1aY;
22 Pemenne 3amay. O0beMBI KY

MHOTI'OI'paHHUKOB.




23 3auém Nel. Muozozpannuku YK3 3HATh M MOHMMATh U3YYCHHBIM TEOPETUUECCKUI
dopmynvl Ona eviuucnenun MaTepuai; OCHOBHBIE (DOPMYIIBIL.
naowadeil nogepxHocmeii u YMeTh: NIpUMEHSATH MTOJIYYEHHbIE 3HAHUS IIPU PELLICHUN
00vémoe. 3a7a4 Ha HaXO0XJIeHUEe 00BEMOB U IUIONIAAEH
24 Konmponvnaa paboma Ne2 YK3 MHOTOTPAHTHKOB.
O0vemblt MHO202PAHHUKOB.
Tena epawenusn (12 uacos)
25 Hununanp. Ceuenue KY 3HaTh: onpeaeneHus HUIMHAPA (KPYyroBOro, npsiMoro
HUAJTUHIPA TTOCKOCTSIMHU. KpPYrOBOT'0) U CBSI3aHHBIX C HUM TMOHATUN; OCHOBHBIEC BUIBI
CCUCHHI;
YMeTb: NPUMEHATH MMOJTYUYEHHBIE 3HAHUS NIPU PEILICHUU
3a/1a4;
26 Bnucannas u onucannas YKII3 3HaTh. MOHATHE BIMCAHHOW M ONMCAHHOM IPU3MBI;
MIPU3MBL. MOHSATHE KacaTeIbHOU TJIOCKOCTH K IIWJIHHJIPY;
YMeTh: NIPUMEHSTh NOJYYEHHbIE 3HAHUS TIPU PEIICHUH
3a/1a4;
27 Konyc. Ceuenus konyca KY 3HaTh: ONpeAesIeHNs] KOHYCa U MTOAYUHEHHBIX TTOHSTHIA;
TIJIOCKOCTSIMHU. CEYCHHS KOHYyCa, MPOXOIAIINE Yepe3 BEPIIUHY, B TOM
YHUCJIE OCEBBIE;
YMeThb: HCIOIB30BATH TEOPETUUECKUI MaTepHUal pu
IIOCTPOEHUH CEUECHUM;
28 Bnucannas u onucanHas YKII3 3HaTh: MOHATHS BIUCAHHBIX U OMMCAHHBIX OKOJIO KOHYyCa
MHUPAMU/IBI. NUpaMU/J; TOHSATUE KACATEIbHON MIIOCKOCTU KOHYCA;
29 Pemenue 3agau. VKII3 YMeTh: BLITOJIHATH MOCTPOCHUE qepTe>KeI71; IIPUMCHATD
TOJTyYEHHBIC 3HAHUS MPU PEIICHUHN 3a/1a4;
30 Tecm MNel. YK3 3HaTh: CBOWMCTBA IWJIMHJIPA H KOHYCA U (hOPMYITBI
Hununop u konyc. TIoMIaIel TOBEPXHOCTEH U 00HEMOB;
YMeThb: IPUMEHSTH 3HAHNWE CBOMCTB IIMJIMHJPA B KOHYCa U
(dhopMyI ux 00bEMOB,;
31 ap. Ceuenus mapa YUHM 3HaTh: onpeaeneHus mapa u chepsl (1apoBoi

IJI0CKOCTBhI0. CHMMeETpHs
mapa

HOBerHOCTI/I) " CBA3AaHHBIX C HUMU HOHHTHﬁ, CBOMCTBA
CHMMETPHH 1apa;




YMeTh: 10Ka3bIBaTh TEOPEMBI O IIJIOCKOCTH CUMMETPHUH U
LIEHTPEe CUMMETPUH 11apa,

32 — 33 | KacarenbHas MII0CKOCTb K 1 KY 3HaTh: NOHATHE KacaTeNbHBIX K mapy (cdepe) MmIoCKoCTH
mapy U MPSIMOIA;
1 VKII3 YMerh: 10Ka3bIBaTh TEOPEMY O KAaCaTEIbHOM K LIapy

IJIOCKOCTH M TEOPEMY O JIMHUU TIepecedeHust 1ByX chep;
3HaTB: OIMpEACIICHUC KacaTeJIbHOH K mapy, B3auMHOI'0
pacnonoxeHust chepbl ¥ IIIOCKOCTH, KaCaTEIbHOM MIIOCKOCTH K
cepe;
YMeTh: IpUMEHATH GOPMYJIBI 1715 PELICHNUS 3a/1aY;

34 Brmcannbie 1 onycaHHEIS 1 VKII3 3HaTh. TOHATHUA MHOTOIPAHHMKA, BIMCAHHOTO B IIap, U
MHOTOTPaHHUKH. MHOTOTPaHHHKA, OMMCAHHOTO OKOJIO II1apa, MOHSATHE TeJa U
[Tepeceuenue nByx cohep. €ro TIOBEPXHOCTH B TEOMETPHH;

YMeTh: IPUMEHSTh TOTYICHHBIC 3HAHUS TIPH PEIICHUU
3ajay;

35 Pemrenue 3amau. 1 KY

36 Konmponsnas paboma Ne3. 1 YK3 3HaTh U MOHUMATH U3yUYEHHBIN TEOPETUUCCKUM
Tena epaujenus. MaTepuan;

YMeTh: IPUMCHSITH ITOJTYYCHHBIC 3HAHUS IPU PEIICHUH
3amad 1o Teme «Tenma BpameHus.
Obvemot u nosepxnocmu men epawienus (10 uacos)
37 — 38 | O6bem nunuuapa. O0veM 1 KY 3HaTh: hopMyny oObeMa HUIHHIIPA;
koHyca. O0beM yCeueHHOTO YMeTh: BBIBOAUTH U IPUMEHATH (hOpMYITy 00bemMa
KOHYyca IWJIAH]IPA TPU PEIICHUH 33]1aY,
1 VYKII3 3narb. dpopmyny odbema KoHyca, GpopMyry sl oObema
YCEUEHHOTO KOHYCa;
YMeTh: IpUMEHATH (POPMYJITBI BEIYUCICHUS 00BEMOB
KOHYyCa U yCe4EHHOr0 KOHYyca MPH PEIICHUHU 3a]1ay,
39 O6bem mapa. O6veMm 1 NHM 3narb. Gopmyny oObema Imapa, MOHSITHE IAPOBOTO

rapoBOro CCrMeHTa u

CerMEHTa M CeKTopa; (Gopmyny s 00BEMOB IIAPOBOTO
CErMEHTa W CeKTOpa;




CCKTOpa

YMeTh: npuMeHsTh HGopMyTy 00bEMa IIapa Mpy peleHUN
3aj1a4; pa3nyaTh NIAPOBOM CIIOM, CEKTOP, CETMEHT U
MPUMEHATH (POPMYITBI [J1s1 BEIYUCICHHUS UX 00BEMOB B
HECJIOXKHBIX 3a/1a4ax;

40-41

[Tmomaae 00KOBOM
HOBCpXHOCTI/I I_[I/IJII/IHIIpa.

KY

YKII3

3HaTh: popMyny IJIOMAAH OOKOBOW MOBEPXHOCTH
LUAJIMHAPA, IUIOIIAM TOBEPXHOCTU KOHYCA;

YMeTh: npuMeHATh GOPMYJIbI TIPH PEIICHUN 33]1a4 Ha
BBIYMCIICHHUE U JI0KA3aTeNbCTBO. Pemiars 3a1aun Ha
BBIYMCIICHHE OOKOBOM M TIOJIHOM MOBEPXHOCTEH IIMIIMH/IPA
1 KOHYCa;

42 — 43

ITmomaae 60xoBOM
MMOBEPXHOCTH KOHYCa

KY

VKII3

3HaTh: popMyIibl 00BEMOB U IIJIOIIAIEH TEJT BPAIICHHUS.
YMeTh: IPUMEHSTH MOJYYCHHBIC TEOPETUUCCKUAE 3HAHHUSI
IIpH pCHICHUM 3a/la4 pCUIaTh 3aa4u Ha BbIYHUCIICHUC
OOKOBOW U MOJIHOW MOBEPXHOCTEH KOHYCA M YCCUEHHOTO
KOHYCa, p€lIaTh 3a1a41 Ha BBIYMCIICHUC IJIOMA AN C(I)epI)I;

44

[To1aap MOBEPXHOCTH
cepsl

KY

3HaTh. MNOHATUS KPYTOBOI'O CEKTOpa, (hopMyiy IUIOIMIAIH
KpyroBOro CeKTopa, IUIOIAQAN CEerMeHTa; (QopMyiy
IIoIaau cepsl;

YMeThb: npuMeHATh (OPMYJIbI IPU PELICHUH
CTEPEOMETPUYECKUX 3a/1a4; IPUMEHATh POpMyITy
ioniaau cepsl IpU pellIeHUH 3a4a4;

45

3auem No2. Tena epauienus.

YK3

3HaTh. CBOMCTBa Ten BpalleHus, GopMyibl 00BEMOB U
iouaied MOBEPXHOCTH TEJ BPALCHMUS;
YMeTh: BBIBOAUTH 3TU (OPMYIIHI;

46

Konmponsnas paboma Nod
O6vembl u nosepxnocmu
me epauienus.

YK3

3HATH U MOHMMATH U3YUYECHHBIN TEOPETUUECKUI
MaTepHai;

YMeTb: IPUMEHSTH MOy4€HHbIE 3HAHUS TPU PEeLICHUH
3aJa4 Ha HaXoXJieHHe 00BeMOB U IIJIOMIAEeH Te
BpallleHUSs.

Komounayuu mnozozpannukos (8 uacos)




47 3aBUCUMOCTb MEXTY 1 YKII3 3HaTB: COOTHOLIEHUSI MEXAY yIilaMy (YIJIOM HakKjIOHa
OCHOBHBIMH yTJIaMH B 00KOBOT0 pedpa K MIOCKOCTU OCHOBAHUS, IBYTPAHHOTO
MIPaBWJIBHON MHpaMUC. yria Mpu OCHOBaHMH, IJIOCKOTO yIJia P BEpPIINHE,
OnpeneneHue MoJ0KeHUs JBYTPAHHOTO yTJia Mpu OOKOBOM pedpe) B MpaBUIILHOU
OCHOBAHUS BBICOTHI MUpaMHuJIe, 3HATh TEOPEMBI O IIEHTPE BIIMCAHHOU U
MUPAMHUJIBI HITU TIPU3MBI. OIMMCAHHOM OKPY>KHOCTU OKOJIO MHOTOYTOJIbHUKA, TOHSITHE

opTa IEHTpa TPEYroJIbHUKA, TEOPEMY O CBSI3U JIBYTPAHHOTO

48 Pemrenne 3ana4 1 YKII3 yIJIa ¢ paJnyCcoM BIIMCAHHOW OKPY)KHOCTH B OCHOBAHHE

MHOTOYTOJIbHUKA;
YMeThb: 000CHOBBIBAThH YEPTEXK U MOJOKEHUE BBICOTHI ITPH
pelIeHuN 3aJ1ay;

49 Tecm No2. 1 YK3 3HaTh: U3YUYCHHBIN TEOPETUYECKUI MaTepUal;
Paenonaxnonnwvie zpanu u YMeThb: CaMOCTOSITETTLHO MPUMEHSTH ITOTYICHHBIC 3HAHUS
pebpa ¢ nupamuoe. MIpH PEIICHUU 3a]1ad.

50 KomOunanus nupamuibl 1 1 VKII3 3HaTh: GOpMYIIBI IOMIAACH MOBEPXHOCTH U 0OBEMOB
npu3Mbl. KomMOmHaus MTAPAMHUJIBI, TPU3MBI, ITUITHH]IPA,

IWJIMH]IPA U TPU3MBI. YMmeThb: n300pakath KOMOMHAIIMIO MTUPAMUABI U IPU3MBI,

51 Pemtenue 3amau. 1 KY HUJIUHIPA U IPU3MBI, BEIYUCIATh 00BEMBI U TIIOIIATH

MOBEPXHOCTEN UX KOMOMHAIIHIA,

52 KoMOunanumst uununapa u 1 YKII3 3HaTh: GOpMyIIbI MJIOLIAEH TOBEPXHOCTU U OOBEMOB
konyca. KomOunanus HWIMH]IPA, KOHYCA U TUPAMU/IBI;

KOHYCa U TUPAMU/IBIL. YMeTh: n300pakaTh KOMOMHAIIMIO IIMJIUHAPA ¥ KOHYCA,

53 Pemenwne 3anay. 1 KY KOHYCa U TUPAMU/IBI, BEIYUCISATH OOBEMBI U TLTOMIAAH

MMOBEPXHOCTEH X KOMOMHAITN;

54 Konmponvnaa paboma Ne 5 1 YK3 3HaTh ¥ IOHUMATh TEOPETUYECKUN MaTepHall 110 TeMe

Komounayuu «KomOMHaImm MHOTOTPaHHUKOBY,
MHO202PAHHUKOE. YMeTh: cCBOOOIHO MOTH30BATHCS (POpMyIamMu JIst
BBIYHCIICHUS TUTOIIAJICH ITOBEPXHOCTEH U 00BEMOB
MHOTOTPaHHUKOB, JIEMEHTOB MHOTOTPAaHHUKOB TPH
PEIICHUH CIIOXKHBIX 3a/1a4.
Komounayuu men epawenusn u muozocpannuxos (10 uacos)
55 KomOunanwms mrapa ¢ 1 VKII3 3HaTh: OCHOBHBIE TeJIa BPAILIEHUS U UX KOMOWHAITUH,

nurHapoM. KomOnHanus

OCHOBHBIE (DOPMYJIBI M CBOMCTBA JUIA Iapa, IMJIUHAPA U




Imapa ¢ KOHYCOM.

KOHYCa;

56 Pemenue 3anay. KY YMeTh: n300pakaTh OCHOBHBIE TE€JIa BPAIICHUS U UX
KOMOMHAIIMH, PelIaTh 3a7a41 Ha KOMOWHAITUIO TEll,
MPUMEHSTH (POPMYJIBI AJIs BEIYUCICHHS] 00bEMOB U
TUTOIIAIN TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEN U UX
KOMOMHAIIM, BBITOJIHATH YEPTEXK MO YCIOBHIO 3a]1a4H;
57 B3aumMHoe pacnonoxenue YKII3 3HaTh: BCE CIy4al B3aUMHOTO PACIONIOKEHUs ABYX cdep,
IByX chep dhopmysel 00beMa U TUIOIIAAH IIOBEPXHOCTH JIBYX cdep;
YMeTh: BBITIOIHATH OCTPOCHHUE YEePTEXKA MO YCIOBHIO
3a/1a4¥, HaXOJUTh ILIOMAAb (PUTYPHI, TOJIYYEHHOH B
pe3yJbTare nepecedeHus aByx chep;
58 3azauy 0 Kacaromuxcs YKII3 3HaTh: ypaBHEeHHE cephl, Kakue PUTYphI MOTYIAIOTCS
chepax TIpH MepeceueHuu AByX cdep (umric, mapadora,
runepboa);
YMeThb: IPUMEHSTh TEOPETUUECKHUE 3HAHUS TP PELICHUN
3azay;
59 KomOunanms mapa u YKII3 3HaTh: OCHOBHBIE ()OPMYIIBI MUPAMHUJIBI, TEOPEMBI O IIApe,
MTUPAMHU/TBI OIMKMCAHHOM H BIIMCAHHOM B MMUPaAMUY;
YMeTh: BBIONHATH YEPTEXK IO YCIOBHIO 33Jauw,
IPUMEHSTh TEOPEMBI O IIape NPU PELICHUH 33/1a4;
60 KomMOunanus mapa u npusmsl YKII3 3HaTh: TEOpeMBl O IIape, BIUCAHHOM B MPU3MYy H
OIHMCAaHHOM OKOJIO ITPHU3MBI;
61 Perenne 3amauq. KY YMeTh: BBIIOIHATh YEPTEKU W IMPUMEHATH TEOPEMBI IPH
peleHnH 3ajay;
62 3auém No3 YK3 3HaTh M MOHMMAaTh (GOpMyNIbl O0BEMOB W ILIOMIAJCH
Oobvemnl u naowaou MHOTOTPAHHUKOB U TEJ BpalleHUS;
noeepxnocmeil YMeTh: n300pakaTh MHOTOTPAHHUKU W Tella BPAIICHUS U
MHO202PAHHUKOG U mel WX KOMOWHAIUH;
epauieHus.
63 Pemenue 3anay. KY 3HaTh U MOHMMATH Bce (OPMYIIbI 00HEMOB
MHOTOI'PaHHHUKOB U TeJI BpaIlleHUsl, IUI0IIa e
64 Konmponvnas paooma Ne 6 YK3 MTOBEPXHOCTEH;

Komounauuu men
epawienusn u
MHO20ZPAHHUKOE.

YMeTh: NPUMEHATH AaHHbIE GOPMYIIBI IPH PEILICHUH
3a/1a4 NOBBILLIEHHOIO YPOBHS CIIOKHOCTH.




Iloemopenue. Koopounamno—eekmopmuwiit memoo peuienus 3aoau.(4 vaca)

65 Pemenue 3ana4 no teme 1 YKII3 YMeTb: NPUMEHATH TEOPETUUECKUE 3HAHUS IIPU PELIEHUU
«KoopanHaTHO-BEKTOPHBII 3aJa4 TOBBIIICHHOIO YPOBHS CJOXHOCTH, CBSI3aHHBIX C
METO/I BEIYMCIICHUS MHOTOTpaHHUKAMH;
paccTOsIHUI B IPOCTPAHCTBE
66 Pemenue 3amau mo treme VKII3
«KoopauHaTHO-BEKTOPHBIN
METO/ BHIYMCIIEHUS YIJIOB U
TUIOIIAJICH B IPOCTPAHCTBE
67 VYpaBHenue chepsi. 1 YKII3 3HaTh: MOHATHE YpAaBHEHUI Tel B MPOCTPAHCTBE OOIIHe
YpaBHEHHE TUIOCKOCTH ypaBHEHHS TUIOCKOCTHU U ¢(epbl B IPOCTPAHCTBE;
YMerb: pemarh 33Jayd Ha COCTABJICHHE YpaBHEHUS
TUTIOCKOCTH U c(epbl, IPUMEHITh TEOPETHUECKUE 3HAHUS
IIPU PELICHNUH 3334 MOBBIIIEHHOTO YPOBHSI CJI0XKHOCTH;
68 [Ipsimas B mpocTpaHCTBE B 1 YKII3 3HaTh: ypaBHEHUS NPSMOI U IJIOCKOCTU B MPOCTPAHCTBE,

KoopauHatax. B3aumuoe
PacIoJIOKEHUE IPSIMON U
MIJIOCKOCTH B KOOP/IMHATAX.
PaccrosiHme OT TOUKH JI0
IIJIOCKOCTH B KOOPJIMHATAX

YCIIOBUE NMAapaJUIEIbHOCTH NPSIMOM M IUIOCKOCTH, YCIOBHE
NEPNEeHIUKYISIPHOCTH  HpSAMOM W IUIOCKOCTH B
KOOp/AMHATaxX, IOHATHE BEKTOpa HOpMaid, (opmyny
paccTOosHUSA OT TOUKH JI0 IJIOCKOCTU B KOOPAMHATAX;
YMeTb: NPUMEHATh TEOPETUUECKHUE 3HAHUS IIPU PELICHUU
3a/1a4, HaXOJUTh PACCTOSHHE OT TOYKHU JO IUIOCKOCTH,
pelaTh 3aa4y MOBBIIIEHHOTO YPOBHS CII0KHOCTH.




