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INOACHUTEJBHAA 3AIIMCKA

PaGouasi nporpamMmMa cocTaBJ/ieHa HA OCHOBe:
® [IPUMEPHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus 1o matemaTtuke , 2006r;
e aBTopckoi mporpammsl 1o reometpun JI.C.Atanacsna u ap, 2008r;
o denepasbHOTO0 KOMIIOHEHTA TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa OCHOBHOTO O0IIIET0 00pa30oBaHUs IO
MmaTteMatuke, 2006r.

YUYEBHUK: JI.C.Atanacsx, B.®.byty308B u ap. 'eomerpus. YueOnuk mist 7-9 k. M.: «IIpocsemenue», 2011r.

YYEBHO - METOJUYECKHUH KOMILJIEKT:
e b.I. 3uB, B.M.Meiinep. lugaktudeckre Matepuansl 1o reomerpun 1 9 kinacca. M.: «IIpocsemenney, 2011r.
e Aranacst JI. C., byry3os B.®, I'nazkoB 10.A u np. Mzyuenue reomerpuu B 7 — 9 knaccax. [locobue mist yuuteneid. M.:
ITpoceemienne,2009r.
e Aranacss JI. C., Byry3os B.®., u 1p. 3agauu no reomerpuun aiist 7 — 11 kimaccoB M.: IIpoceemenne,2007T.
e AranacsH JI.C., byty3oB B.®.I'eomerpust. Pabouas retpanp as 9 kimacca M.: TIpocsemienue, 2012r.
e Mumenko T.M., biimakor A.Jl. 'eomerpus. TemaTtudeckue tectol. 9 kmacc M.: [Ipocsemenue, 2010r.

KosuuyecTBO 4acos:
BCEro 3arof - 68 yacos, B HEJEIO - 2 4aca.
Kontponbehbix pabor - 4.
CamocrosTenpHbIX pabot - 9.

I[Ipome:xkyTouHasi aTrecTalusi - KOHTPOJIbHAS padoTa.

HNurepHer — pecypcesl, JOP, IIOP, ucnosb3dyeMblie 1J1s1 peajin3aluu MPOrpaMMabl.
v’ xomnekuus LIOP u DOP: http://fcior.edu.ru; http://scool-collection.edu.ru;
v’ nucku @ectuBais negarorudeckux uaei «OTKPITHIN ypok» ¢ pa3paboTkaMu ypokos ¢ MMII k HuM;
v BUICO(DUIBMBL;
v' ek «Ypoku reomerpun Kupuiia u Medoust, 9 kmaccy.


http://scool-collection.edu.ru/

LIEJIA U 3AJIAYY,
PEINAEMBIE I1PU PEAJIM3AIIANU ITPOT'PAMMBbI

N3ydyeHune reoMeTpuu HA CTYIIEHH OCHOBHOTI'0 00111er0 00pa30BaHMsI HANPABJIEHO HA JOCTHKEHHUE CJIeTYI0IIUX
HeJie:

e OgilaieHUE CUCTEMOI MAaTEMAaTUYECKUX 3HAHUN U YMEHHI, HEOOXOAUMBIX JJI IPUMEHEHHUS B PAKTHYECKON JeATEIbHOCTH,
U3YYEHUS] CMEXHBIX AUCIUIUIMH, TPOJIOJKEHUS 00pa30BaHus;

e UHremnekTyalbHOE pa3BUTHE, HOPMUPOBAHKNE KAUECTB JINYHOCTH, HEOOXOUMBIX YEJIOBEKY JJIsl TIOJHOIICHHOM KU3HU B
COBPEMEHHOM OOI1[ECTBE, CBOMCTBEHHBIX MAaTEMATUYECKOM JIEATEIBHOCTH: SICHOCTH U TOYHOCTH MBICIIA, KpUTUYHOCTH
MBIIUIEHUS, UHTYUIMH, JIOTHYECKOTO MBIIUICHHUS, 3JIEMEHTOB AJITOPUTMHYECKON KYJIbTYpbI, IPOCTPAHCTBEHHBIX
MPEJCTaBICHUM, CIOCOOHOCTH K MPEOI0JICHUIO, TPYIHOCTEH;

e Bocnuranue KyapTypbl JMYHOCTH, OTHOIICHHS K MATEMAaTUKE KaK YaCTH OOLIEYEIOBEYECKOM KYJIbTYpPhI, UTPAIOIIEH 0COOYIO
pOJIb B 0OIIECTBEHHOM Pa3BUTHUH.

e CucreMaTu3zanus 3HaHUN 00y4aromMXcs 00 OCHOBHBIX CBOMCTBaX MPOCTEHIINX reOMETpUUYECKUX (PpUryp, popMupoBaHue
M300paxeHUs! INTAHUMETPUYECKUX (PUTYp U MPOCTEUIINX F€OMETPUUECKUX KOHPUTypaluil.

o ®dopmMHpOBaHUE YMEHUH JI0KA3bIBATh PABEHCTBO JIAHHBIX TPEYTOJIHLHUKOB, OMMPAICh HA U3yUEHHbIE MPU3HAKH, HABBIKOB
pelIeHus NPOCTENIINX 3a/1a4 HA TOCTPOEHUE C MOMOUIBIO HIUPKYJIS U JIMHEUKHU.

e @dopMHpOBaHHWE YMEHUH peIIaTh 3a/1a4u Ha 10KA3aTEIbCTBO MapauieIbHOCTH MPSIMBIX C UCIOJIb30BAHUEM COOTBETCTBYIOIINX
MPU3HAKOB, HAXOJUTH PABHBIE YIJIbl IIPU MAPAJIEIIbHBIX MPSIMbBIX U CEKYILEH.

® PacmupuTh 3HaHUS 00yJaromuxcs o TpeyrojabHukax. Ocoboe BHUMaHHUE YACIUTh U3yUYEHUIO TEOPEMBI O CYMME YTJIOB
TPEYTOJIbHUKA, TEOpEMa NTO3BOJISAET IOJIYUYUTh BaXKHBIE CBEICHNS — CBOMCTBA BHEILIHEIO YIUIA TPEYIOJIbHUKA, HEKOTOPBIE
CBOKWCTBA U IPU3HAKHU MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.



TpeGoBaHus K yPOBHIO NOATOTOBKH yUYaIlIUXCS.

B pe3yabTare udydyenusi Kypca reoMeTpum B 9 Kiacce y4eHHK J0JIKEH

3HATH / MOHUMATD:

e CymecTBO NOHATHS MAaTEMAaTUYECKOTO JOKA3aTEIbCTBA; IPUBOAUTH IIPUMEPHI T0KA3aTEIbCTB;

e Kakum 006pa3oM reoMeTpus BO3HUKIIA U3 IPAKTHUECKUX 3a7a4d 3eMJIEMEPHUS; IPUMEPHl T€OMETPUIECKHX O0OBEKTOB U
YTBEPKIACHUN O HUX, BAXXHBIX JUIS IPAKTUKH.

e (OCHOBHBIE T€OMETPUYECKUE MOHATHUS, OCHOBHBIE CBOMCTBA MIPOCTEHIIINX T€OMETPUUECKHUX (QUTYD.

YMeThb:

MOJIb30BATHCS TEOMETPUICCKUM SI3BIKOM JIJISI OTIICAHUS TIPEIMETOB OKPYIKAOIIIETO MHPA;
MIPOBOJIUTH OTICPAIMH HAJT BEKTOPAMH, BEIYHUCIIATH JTMHY U KOOPAMHATHI BEKTOPA, YTOJl MEXKTY BEKTOPAMHU.

M300pakaTh reOMETpUUECKHE (PUTYPHI; BHITIOIHITH YEPTEKH 10 YCIOBHUIO 3aa4; OCYIIECTBIATH Mpeodpa3oBanue PUryp;

periaTh reoOMeTPUUECKUE 3aJ]a4M, OMUPAsCh HAa U3YUYCHHBIE CBOMCTBA (DUTYp U OTHOIIEHUN MEXKIY HUMH, TPUMEHSISI
JIOTIOJTHUTEIBHBIC TTIOCTPOSHUS, aNreOpandecKruii 1 TPUTOHOMETPUIECKUI anmapar, CooOpakeH!sI CHMMETPHH;

MIPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHHS MPU PEIICHUH 33124, UCIIOJIb3YsI H3BECTHBIEC TEOPEMBI, OOHAPYKUBAst BO3SMOKHOCTH JIJIs
WX MCTIOJb30BAHMS;

penaTh NPakTUYECKUE 3a]]a4M, CBSI3aHHbBIE C HAXOXKICHHUEM T€OMETPUUECKUX BEJIMUMH (MCIIOJIb3YS PYU HEOOXOAMMOCTH
CIIPABOYHUKH M TEXHUYECKUE CPEJICTBA);

BBITIOJIHATH MIOCTPOCHUS TEOMETPUUECKUMHU HHCTPYMEHTaMU (JIMHEWKa, YTOJbHUK, [IUPKYJITh, TPAHCTIOPTHP)

HCITOJIB30BaTh MIPUOOPETEHHBIC 3HAHUSA M YMCHHSI B MPAKTHYCCKOM JIEATEIITbHOCTH M IIOBCETHCBHOM KU3HMU:

- U1 pacy€TOB, BKITFOYAIOIIUX TPOCTEHIITNE TPUTOHOMETPUIECKUE (DOPMYJIBI,

- pereHus TEOMETPUICCKUX 33714 C UCTIOIh30BaHUEM TPUTOHOMETPHH.



CoaepxkaHue nporpamMmmabl

BBoaHoe nmoBTOpenne — 2 yaca.

I'masa | X Bekrtopsl — 9 yacos.

[TonsiTue BekTopa. PaBeHCcTBO BeKTOpOB. OTKIaABIBAHUE BEKTOPA OT JAHHOW TOYKU. CyMMa M pa3HOCTb JIBYX BEKTOPOB. 3aKOHBI
CJIOKEHUS Y BBIYMTAHMS BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha uncio. [I[puMeHeHrne BEKTOpOB K peieHuto 3a1ad. CpenHsis JINHUS
Tpaneuuu.

I'naBa X Mertoa koopaunar — 10 yacos.
PaznoxxeHue BekTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. Koopaunatel BekTopa. CBA3b MEXKy KOOPAMHATAMU BEKTOpa U
KOOpAMHATaMHM €ro Hayana u koHua. [Ipocrelimue 3agaun B KOOpIUHATaX. Y paBHEHUE OKPY>KHOCTH. Y paBHEHUE MPSIMOW.

I'maBa X| CooTHOImEeHHUs MeKIYy CTOPOHAMU H YIJIAaMHU TPeyroabHuka. CkajsipHoe Npou3BeeHne BEKTOPOB - 14 yacos.

Cunyc, KocuHyC, TaHTeHC yriaa. OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. DopMyrbl npuBeaeHus. DopmyIibl 1Sl BEIYUCICHUS
KOOpAMHAT TOUKHU. Teopema o mioniaau TpeyrojibHuka. TeopeMa cuHycoB. Teopema KOCUHYCOB. PellieHrne TpeyroJbHUKOB. YTOJI MEXKITY
BekTopamu. CkansipHOEe IPOU3BEICHUE BEKTOPOB. CKaAIIpHOE MPOU3BEACHUE B KOOpAHATax. CBOMCTBA CKAISIPHOTO TIPOU3BEICHHS.

I'nmaga XI| /liuHa oxkpykKHOCTH U IJI0mMAaAbL Kpyra — 12 yacos.

[TpaBunbHBIN MHOTOYTOJBHUK. OKPYXHOCTh, OMMCAHHAS OKOJIO MPABUIIBHOTO MHOTOYTOJIbHUKA. OKPY>KHOCTh, BIMCAHHAS B
MPaBUJIbHBIM MHOTOYTOJIBHUK. DOPMYIIbI 1JIs1 BBIYMCICHUS TIONAIM MPABUIIBHOTO MHOTOYTOJIBHUKA, €M0 CTOPOHBI U pajinyca
BIMCAHHOM OKPYXHOCTH. [locTpoeHre npaBUIIbHBIX MHOTOYTOJILHUKOB. [[nrHa okpyxHocTH. [Tnomane kpyra. [Imomaas kpyroBoro
CEKTOpa.

I'naBa XI11 JIBu:kenusi — 8 yacos.
OTtoOpaxenue tiockoctu Ha cebds. [lonstue nBuwxkenus. [lapannensHbIi MepeHoOC U MOBOPOT.

I'naBa XIV HauaabHble CBeIeHUsI U3 CTEPEOMETPUH — 7 YACOB.
006 akxcuomax mmanumerpuu. [Ipenmer crepeomerpun. Muororpanuuk. [Ipusma. [apamnenenunen. O6bem tena. CBolcTBa

npsMoyroJyibHoTo napawienenunena. [Tupamuna. Huwmnanp. Konyc. [ap u cdepa.

HTorosoe moBropenue — 6 4acos.



KaJIEHIlapHO — TEMATHYE€CKOC IVIAHUPOBAHMUE 110 T'€OMETPHUHA NJIH 9 kJjacca.
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3aKpenuTh YMCHUS Jor. 3,5.09
1-2 BBoaHoe noBTOpeHne YOuC 3YH HCIIOJIb30BATh TEOPUIO Kypca Nel-4
reoMeTpuu § Kiacca mpu
pEIICHUH 3a71au.
BekTopnbl — 9 yacos.
3 Ilonsrtue BexTopa. VYVH3 [oHsATHE BEKTOPA, €TO 3HAaTh ONpe/CCHHS BEKTOPA, IIpesenTanus No739,741,74 10.09
Hayasa 1 KOHLA, HyJIEBOTO PAaBHBIX BEKTOPOB, AJIHHBI 6,747
BEKTOPA, JUIMHBI BEKTOPA, BEKTOpA.
KOJIMHEAPHBIX, YMeTh H300paxath U
COHAIPaBJICHHBIX, 0003Ha4aTh BEKTOPBL.
MPOTHBOIIOJIOKHO
HaNpaBJICHHBIX, PABHBIX
BEKTOPOB.
4 OTKJIabIBaHUE BEKTOpa OT VYVYH3 [TonsiTue BexTopa, ero YMeTh OTKJIabIBaTh BEKTOP, Ne748,749,75 12.09
JIAHHOM TOYKH. HaJasla ¥ KOHLa, HyJIEBOTO | PaBHBII JaHHOMY OT 2
BEKTOPA, JUIMHBI BEKTOPA, 3a/IaHHOM TOYKH.
KOJIMHEAPHBIX,
COHAIPaBJICHHBIX,
MPOTHBOIIOJIOKHO
HarpaBJICHHBIX, paBHBIX
BEKTOPOB.
5 CyMMa IByX BEKTOPOB. VYKII 3YH IoHsATHE CyMMBI OBYX 3HaTb OnpeeNIeHHe CyMMBI P/TNel17,Ne7 | 17.09
BEKTOPOB, [IPABUIIO JIByX BEKTOPOB. 6368
TPEYroJIbHUKA, PABUIIO DOpMyITHPOBKHU MTPABUIT
napajuiesiorpaMma, 3aKOHbl | TPEyroJbHHKA U
CJIOXKEHHSI BEKTOPOB. napauiesorpaMma.
YMeEThb CTPOUTH CyMMY
BEKTOPOB I10 NPaBUITY
TPEYTroJbHUKA U NPaBUITY
napajuiesorpaMma.
6 BrrunTtanue BEeKTOpPOB. YYH3 [loHsATHE Pa3HOCTH ABYX 3HaTh onpenenenue pasHocta | c/p Nel Ne757,763ar,7 | 19.09




BEKTOPOB, BEKTOPOB, (GOpMyIHPOBKY 65
MIPOTHUBOIIOJIOKHBIX TEOPEMBI O Pa3HOCTU P/T Nel124
BEKTOPOB, TEOPEMA O BEKTOPOB.
Pa3HOCTH JABYX BEKTOPOB. YMeTb CTPOUTB Pa3sHOCTh
BEKTOPOB, pellaTh 33/1a4y Ha
BEIYHUTAHHE BEKTOPOB.
7 Pemenue 3agau no teme VKII3VH ITonarue cymmsl 1ByX CoBepILIeHCTBOBaHHE I'p./P Nel Ne769, 770, 24.09
«CrnoxeHue U BHIYUTaHuE BEKTOPOB, IPABUIIO HAaBBIKOB PELICHUS 3a1a4 110 772
BEKTOPOB». TpEYroabHUKA, IPABUIIO JIaHHOH TeMe. P/T
napajuiesorpaMmMa, 3aKOHbI Nel25,126
CIIOKCHUS BEKTOPOB.
[lonsiTue pasHocTH ABYX
BEKTOPOB,
MPOTUBOIIOJIOKHBIX
BEKTOPOB, TEOpeMa O
Pa3HOCTH JIByX BEKTOPOB.
8 VYMHOXEHHEe BEKTOpa Ha YHCIIO. YVH3 TlousiTHEe yMHOXKEHUS 3HaTh onpeeacHie Ne775,776aBe | 26.09
BEKTOPOB, CBOMCTBA YMHO>KEHHUS BEKTOPOB, Ne78168,
YMHOKEHHS BEKTOpa Ha (OpMYITMPOBKU CBOWCTB 780a
YHCIIO. YMHO)KEHHS BEKTOpa Ha
YHCIIO.
9 IIpuMeHeHne BEKTOPOB K YKII3VH Iloxaszars mprMeHeHNE CoBepIICHCTBOBATh HABBIKU TectNel KommerotepHoe Ne789,790 1.10
pEeLICHHUIO 3a/1a4. BEKTOPOB IIPU PEIICHUN peleHus 3a1a4 He TECTUPOBaHNE 791
TEOMETPHYECKHX 3a/1a4 Ha MPUMEHEHHE CBOICTB
KOHKPETHBIX IIpHMepax. YMHO)XEHHS BEKTOpa Ha
YHCIIO., HABBIKU BBIOJHEHUS
JIeHiCTBUI HaJl BEKTOPaMH.
10 CpenHsist TMHUS TpanenuH. YVYH3 OmnpeneneHue cpeanei 3HaTh OmNpeeNeHne CpeIHer P/TNe 137, 3.10
JIMHUY TPaIelny, TeopeMa JIUHAY TPareluy. , Ne793,795
0 cpeaHel TMHUN (OpMYITHPOBKY TEOPEMBI O
Tpanenuy. cpeHel IMHUH TparnenuH.
YMeTb IPUMEHATH TEOPEMY O
cpelHel IMHUY Tpanenuu
TIPY PELICHNUH 3a/1a4.
11 KonTpoabnas pa6ora Nel VK [IpoBepuTh ypoBEHB K/p Nel 15.10
YCBOCHHS 3HAHUH
y4alMMHUCS 10 JAHHOM TeMe.
Metoa koopaunat — 10 yacos
12 Pa3noxeHue BekTopa 1o IByM VYVYH3 Jlemma 0 KOJUTMHEApHBIX 3HaTh GOPMYITUPOBKY JIeMMbl | Ne 917 Onepanuu Haj Ne 911, 916, 17.10

HEKOJIJIMHCAPHBIM BEKTOpaM.

BEKTOpax, TCopemMa o
PasjIoKECHHUU BEKTOpA 110

0 KOJJIMHEapHBIX BEKTOPax U
TEOPEMBI O Pa3JIOKEHUH

BEKTOpaMHU:
pasJoKeHre




JIBYM HEKOJUTHHEAPHBIM
BEKTOPaM.

BEKTOpA I10 ABYM
HEKOJUIMHEApHBIM BEKTOPAM.
YMeTh HCHoNB30BaTh JaHHBIE
JIEMMY T TeOpeMy IpU
pelIeHNH 3a1ad.

BEKTOPOB.

13

Koopaunate! BexTopa.

YYH3

TlonsiTre KoopaAuHaT
BCKTOpa, KOOpAUHAT CYMMbI
1 pa3HOCTU BEKTOPOB.

3HaTh OoIpeeNeHue
KOOpJUHAT BEKTOPa,
KOOpAUHAT CYyMMBI 1
Pa3HOCTH BEKTOPOB.

VMeThb pemaTts npocTeiime
337241 METOJI0M KOOP/IHHAT.

Ne 918, 926
Tect No2

D0P, nekmwsl,
Mpe3eHTANUs

Ne 919, 920,
922

22.10

14

IIpocreiimne 3a1a4n B
KOOp/IMHATAX.

VYKII3VH

TlonsiTre KoopaAuHaT
BCKTOpa, KOOpAUHAT CYMMbI
1 pa3HOCTU BEKTOPOB.

3HaTh OIpesieNeHue
KOOpJAUHAT BEKTOPa,
KOOpAUHAT CYyMMBI U
Pa3HOCTU BEKTOPOB.

VMeTsb pemats npocTeiime
332491 METOJI0M KOOPHHAT.

Ne 951
Tect Ne3

KommerorepHoe

TECTUPOBAHUEC

Ne 936, 938

24.10

15

IIpocreiimne 3anaun B
KOOpJIUHATAX.

YIIOuK 3YH

ITonsiTe KoopAMHAT
BEKTOPa, KOOPAUHAT CyMMBI
U pa3HOCTU BEKTOPOB.

3HaTh omnpeneneHne
KOOpJMHAT BEKTOPA,
KOOpPJUHAT CYMMBI U
pa3HOCTH BEKTOPOB.

YMeTh pemath npocteniime
3a/1a4¥ METOJJOM KOOpJHMHAT.

C/p. Ne 2

Ne 941, 957

29.10

16

Pemenne 3agaq MmeTogom
KOOpAUHAT.

VYKII3YH

ITonsiTe KoopaMHAT
BEKTOpa, KOOPAUHAT CyMMBI
U Pa3HOCTH BEKTOPOB.

CoBepIICHCTBOBATh HABBIKU
peIleHns 33124 METOI0M
KOOPJWHAT.

Ne 966,

Ne 959, 962,

31.10

17

YpaBHEHHE OKPY>KHOCTH.

KY

YpaBHEHUE OKPYKHOCTH.

‘VYMeTh 3anuchIBaTh
ypaBHEHUE OKPYKHOCTH,
MPUMEHSTH €r0 TPU PEIICHUH
3a/1a4.

Ne 972

O0P, npe3enranus

Ne 970, 974

511

18

VpaBHeHUEe NpsMOU.

Ky

YpaBHeHue npsaMoil.

‘VYMeTh 3anuchIBaTh
YpaBHEHHUE MPSAMOH,
MIPUMEHATH €T0 TIPH PEIICHUN
3aja4.

C/ p. Ne3

Ne 979, 980,
986

7.11

19

YpaBHEHUE OKPYKHOCTH U
npsMoii. Pemenue 3anau.

YOuC 3YH

YpaBHEHUE OKPY)KHOCTH U
MPSIMOH.

CoBepieHCTBOBATh HaBBIKU
peuieHus 3aa4 METOA0M
KOOpJWHAT.

Ne 913, 943,
951, 991
996

Ne 990, 995

12.11

20

KonTtpoJbHas padota Ne 2

YK

IIpoBepuTh YypoBeHb
YCBOEHMS 3HAHUM
YUYALIMMHMCS 110 JAHHOM
Teme.

K. p. Ne2

Ne 914, 945

1411

21

AHanu3 KOHTPOJIbHOU paboThI.
Pabota Hag omuOKamMu.

yP

[IpoBecTn aHamu3 K/p U
BBIIIOJIHUTH PaboTy Haj
OIIHOKAMHL.

Ne 998, 958

19.11

CooTHollIeHHE MeK1y CTOPOHAMH H YIJIaMHu TpeyrojbHuka. CKajJsipHOoe Npou3BeleHue BEKTOPOB — 14 yacoB

22

CuHyc, KOCUHYC M TAHT€HC YTJa.

VVYH3

ITonsaTus cunyca,
KOCHUHYCA, TAHI'€HCa JJIs]

3HaTh ONpeneNneHns CHHYca,
KOCHHYCAa, TAHTEeHCa,

Ne 1013-
1019

[Ipe3enranus

Ne 1012, 1013

26.11




YIJIOB OT 0° o 180°.
OcHoOBHOE
TPUTOHOMETPHYECKOE
TOXAECTBO, (GOPMYIBI IS
BBIYHMCIICHUS] KOOPAUHAT
TOYKH, GOPMYJIBI
TIPUBE/ICHMSL.

(hopMyIIBI IPUBEIICHHS,
OCHOBHOEC
TPUTOHOMETPHYECKOE
TOXKIECTBO.

‘VYMeTh UCTIOIb30BaTh
TOXJIECTBO ¥ (POPMYITBI TpH
BBIUHCIICHUSAX.

23 CuHyc, KOCUHYC ¥ TaHI'€HC YIJa. Y3UM Ilonsarus cunyca, Pa3BuBaTh ymMeHUs
KOCHHYcCAa, TAHTeHCa AT M0JTb30BAThCS] OCHOBHBIM
yrios ot 0° 1o 180°. TPUTOHOMETPUUECKIM
OcHOBHOE TO/IECTBOM U HAXOIUTh
TPUTOHOMETPUYECKOE KOODPJMHATHI TOUYEK.
TOXJIECTBO, (HOPMYIIBI AT
BBIYHCIICHUSI KOOpAUHAT
TOYKH, GOPMYJIBI
NpUBEICHHS.

24 CuHyc, KOCHHYC 1 TaHT€HC YTJa. YKII3VH Ilonsarus cunyca, CoBepIICHCTBOBATh YMEHUS
KOCHHYCA, TAHT€HCA IJISt HaXOAUTb CUHYCBI, KOCHHYCBI
yraos ot 0° 1o 180°. o TarTencs yriaos ot 0° 10
OcHoBHOE 180°, mpHMeHSATE OCHOBHOE
TPUTOHOMETPUYECKOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, (HOPMYIIBI JUIS TOK/IECTBO M BBIYUCIATH
BBIYHCIICHUS] KOOPAWHAT KOODPJMHATHI TOYEK.

TOYKH, GOpPMYJIBI
MPUBEICHHS.
25 Teopema o mutomagn YVYH3 Teopema o ruromanu 3HaTh GOPMYIHPOBKY U Ne 1025
TPEYroJIbHUKA. TPEYyTroIbHUKA. JI0Ka3aTebCTBO TEOPEMBI O
TUTOIIAN TPEYTOJIbHUKA.
YMeTb IPUMEHSITh TEOpEMY
IIPU pELICHHH 3a]1a4.

26 TeopeMbl CHHYCOB M KOCHUHYCOB. YVH3 Teopembl CUHYCOB U 3HaTh (OPMYIUPOBKHU U

KOCHHYCOB. JI0Ka3aTebCTBO TEOPEM
CHHYCOB 1 KOCHHYCOB.
YMeTh IPpHUMEHATH UX MPH
pelIeHnH 3a1ad.

27 Pemenue TpeyronbHUKOB. VYKII3VH TeopeMbl CUHYCOB U YMeTsh pemaTs 3a7a4u Ha Tect Ned
KOCHHYCOB. MIPUMEHEHHE TeOPEMbI

CHHYCOB M TEOPEMBI
KOCHHYCOB.
28 Pemnienue TpeyronbHUKOB. VIIOuK 3VH | Teopemsl cuHYyCOB 1 CoBepIIIeHCTBOBATh YMEHHUS C/pNed

KOCHHYCOB.

peuiarh 3a1a4u Ha
MIPUMEHEHHE TEOPEMBI
CHHYCOB M TEOPEMBI
KOCHHYCOB.

3HaTh J0Ka3aTeIbCTBO TOTO,
YTO OTHOIICHUEC CTOpOHbI
TPEYroJbHUKA K CHHYCY
MIPOTUBOJICIKAIIETO yTiia
PaBHO AMAMETPY OTUCAHHOM
OKPY)KHOCTH.

yMeTb l'[pI/IMeHﬂTb JAHHOC

CuHyc, KOCHHYC,
TaHT€HC OCTPBIX
YTJIOB B
MIPSMOYTOJIBHOM
TPEYTOJIbHUKE.
Dopmyisl
NIpUBEICHNS BHIA
sin(90%+0) 1 T.1.

DOP, nexuwst

Teopema
IMudaropa,
Teopema 0 CymMMe
yTIIOB
TpEYroJibHUKA.

Ne 1014, 1015 | 28.11
Ne 1017, 3.12

1018, 1019

Ne 1020, 5.12

1024

Ne 1025, 10.12
1032

Ne 1057, 1062 | 12.12
Nel034, P/T | 17.12
Ned7,48




CBOMCTBO NPH PELICHUN
3a1ad.

29 W3mepurenbHbie pabOThI. Ky MeToapl H3MEPUTENBHBIX 3HaTh METOBI Nel1060as, 19.12
paboT. HU3MEpUTEIBHBIX paboT. 1061as,1038
YMeTb IPUMEHSATH TEOPEMBI
CHHYCOB M KOCHHYCOB TIPH
HU3MEPHUTEIBHBIX paboTax.
30 OO6001ICHHBII YPOK MO TeMe: VIIOuK 3VH CoBepIIIeHCTBOBATH HABBIKH C/ p. Ne5 Ne 1061, 1064 | 24.12
«COOTHOLICHHE MEKITY pelieHus 3a1a4 Ha
CTOPOHAMH U yTIaMu MIPUMEHEHHE TEOPEMBI O
TPEYTrOJIbHUKAY. TUTOIIAN TPEYTrOJIbHUKA,
TEOpEM CHHYCa ¥ KOCHHYca.
31 CkanspHoe Ipou3BeIcHUe Ky Ilonsarue yrina Mexnay 3HaTh MOHATHUE YIJIa MEXIY Ne 1044, Ne 1044, 26.12
BEKTOPOB. BEKTOPAaMH, CKAJIIPHOTO BEKTOPaMH, CKaIIPHOTO 1045 1047a
HPOM3BE/ICHHUS BEKTOPOB, MIPOU3BE/ICHUS BEKTOPOB U
CKaJSIPHOTO KBaJpaTa CKaJIIPHOTO KBajpaTa.
BEKTOpA. VYMeTbh NpUMEHATDH ITH IIpesenranus
TIOHSITHUSI IPH PEIICHNH 33/1a4.
32 CkanspHoe Ipou3BeICHUE B YVH3 Teopema o ckangpHOM 3HaTh (OPMYIHPOBKY H Ne54,56 P/T 31.12
KOOpAMHATAX. MIPOU3BEICHUH ABYX JI0Ka3aTeJIbCTBO TEOPEMBI O Nel10446,
BEKTOPOB B KOOpAMHATAX, CKaJIIPHOM IIPOU3BEICHUU 10476
CIICZICTBUE U3 TCOPEMBI. JIByX BEKTOPOB B
KOOpJIMHATaxX U
(bOopMyIUPOBKY CIIEICTBHS.
YMeTh NPUMEHSTh UX IIPH
pelIeHnH 3aaa4.
33 [IpumeHeHue CKaISIPHOTO VYKII3VH IonsTHe yrina mexmy IToxaszate npumeps! pemenust | Ne 1050, Ne 1048, 9.01
MPOU3BEJICHUSI BEKTOPOB K BEKTOpaMH, CKaJSIPHOTO 3a7a4 Ha IPUMEHEHHE 1051 1066
pEIICHHIO 3a/1ad. MPOM3BE/ICHHUS BEKTOPOB, CKaJIIPHOTO TIPOM3BEICHUS
CKaJSIPHOTO KBaJpaTa BEKTOPOB.
BEKTOpA.
Teopema o ckansipHoM
MPOU3BENICHUH JIBYX
BEKTOPOB B KOOPJMHATAX,
CIICZICTBUE U3 TEOPEMBI.
34 KonTpoasnas pagora Ne 3. YK IIpoBepuTh YpoBEHbH K.p. Ne 3 Ne 1059, 1056 | 14.01
YCBOEHHUS 3HaHUH
y4aIMMUCS [0 TAHHOH TeMe.
35 AHanm3 KOHTPOJILHOH paboTHI. P IIpoBectyn anamm3 x/p u Ne 1060, 16.01
Pabora Hag ommOKamu. BBIIIOJIHUTH PaboTy Haj 1063,1042
OIIMOKAMH.
JJIMHA OKPYKHOCTH M IUIOIIAAbL Kpyra — 12 yacos
36 IIpaBunbHBIE MHOTOYTOJIBHUKU YYH3 [loHsATHE IPaBUIBHOTO 3HaTh onpeeneHne Ne 1081, Ne 1087, 1088 | 21.01
MHOTOYTOJIbHUKA, popMysia | MPaBUILHOTO 1083, 1087
JUTSL BEIYHCIICHUS yTiia MHOTOYTOJIbHUKA.

MpaBUJILHOI'O n- Yr'OJIbHUKA.

YmeThb HaXOAUTH YTJIbI




MIpaBUJIbHBIX

MHOTI'OYTOJIbHUKOB.

37 OKpY>XHOCTb, OTTUCAHHAS OKOJIO KY [lonsTHE OKpYXHOCTEH, 3Hath nouatue npaswisHoro | C/p. Ne6

HPaBUIBHOTO MHOTOYTOJIBHUKA 1 BIIMCAHHBIX B MPABWIBHBIA | MHOTOYI'OJIbHHKA,
BITHICAaHHAsI B IPABMIILHBIN MHOTOYTOJIbHUK 1 (OpMYIUPOBKU H
MHOTOYTOJEHHK. OIIMCaHHBIX OKOJIO HETO. JI0Ka3aTelbcTBa TEOpeM 00

TeopeMsl 00 OKPYXHOCTSIX, | OKPYKHOCTSIX, BIFCAHHBIX H
OIMCAaHHOH OKOJIO OIIMCaHHBIX B

HPaBUIBHOTO MHOT'OYTOJIbHUKH.
MHOTOYT'OJIbHUKA U

BIIMCaHHOH B HETO.

38 DopMyITb TSl BEIYHCICHUS YVYH3 DopMyIisl IS BEIYUCICHHST | 3HATH GOPMYIIBI IS Ne 1094,
IO PAaBUIILHOTO IUIOIIA U PaBUIILHOTO BBIYHCIICHUS TIOIIAIN 1098, 1100
MHOTOYTOJEHHKA, €r0 CTOPOHEI U MHOTOYTOJIHUKA, €T0 MIPaBHIGHOTO Tect Ne5
paauyca BOFCaHHOH OKPYKHOCTH. CTOPOHBI U pajguyca MHOTOYTOJIEHHKA, €TO

BIMCAHHOI OKPY)KHOCTH. CTOPOHBI H pajiyca
BIUCAHHON OKPY>KHOCTH.
VYMeTh NPUMEHSTh JaHHbBIC
(hopMyIIBI IPU pEILICHUN
3a71a4.
39 Pemenne 3amau. VKII 3YH Crnoco0bI TOCTpOCHHS CoBepIIIeHCTBOBATH HABBIKH C/ p. Ne7
MPaBHIBHBIX peuieHus 3a1a4d Ha
MHOTOYTOJILHUKOB C TIpUMeHeHne GopMyII UIs
MOMOIIBIO ITUPKYJIS U BBIYHCIICHUS TUIOIIAAN
JIMHEUKH. MIPaBUIIBHOTO
MHOT'OYTOJIbHUKA, €ro
CTOPOHBI M pajuyca
BIHUCAHHON OKPY>KHOCTH.
40 JlnvHa OKpy>KHOCTH. YVYH3 [TonsTre ATUHBI 3HaTh MOHATHE JJTUHBI Ne 1111,
OKPY)XHOCTH, (hopMyIia OKPY)XHOCTH, HOpPMYITy ISt 1113, 1119
JUIMHBI OKPYXKHOCTH. BBIYUCIICHUS JAJTMHBI
OKPY)KHOCTH.
VYMeTh NPUMEHSTh UX IPH
pelICHHH 3a1au.
41 Jnuna okpyxHocTH. Pemenue VY3UM TTousaTue UIMHBI 3HaTh MOHATHE JUTMHBI Ne 1120,
3a1au. OKPY)XHOCTH, (hopMyIia OKPY)XHOCTH, HOpPMYITy ISt 1126, 1127
JUTUHBI OKPY>KHOCTH. BBIYHCIICHUS UTHHBI
OKPY)XHOCTH.
YMeTb IPUMEHSTh UX NPH
pCIICHHH 3aau.
42 IInomans xpyra u KpyroBoro YYH3 Dopmyna mromaau kpyra 1 | 3HaTh GopMyITy IUTONIAIH
CeKTOopa. KPYrOBOTO CEKTOpa Kpyra ¥ KpyroBoro cekropa.
YMeTh HCI0IB30BaTh JAHHBIC
(OpMyITBI TIPH PEIICHUH
3a71au.
43 IInomans xpyra u KpyroBoro Y3UM Dopmyna momaau kpyra 1 | 3HaTh GopMyITy IITomaay Tect Ne6

CEKTOpa. Pemenue 3agay.

KPYTOBOTO CEKTOpa

Kpyra ¥ KPYTOBOTO CEKTOPA.
VMeTh HCTIONB30BATh TaHHBIE
(GOpMyIIBI TIPH PEIICHUH

30P, mpe3eHTanus

DopMyITBI CYMMBL
VIJIOB BBITYKIIOTO
MHOTOYTOJEHUKA,
CBOICTB
OHCCEKTPHCHI yriia
U CepeJHHOTO
MepIeHIUKYIApa K
OTpPE3KY, TEOpEMY
00 OKPYKHOCTSIX,
BIIUCAHHBIX U
OIUCAHHBIX OKOJIO
TPEyroJjbHUKA,
CBOMCTBO
KacaTeJbHOU K
OKPYXHOCTH.

IIpesenTanus

Ne 1092, 1093 | 23.01
Ne 1097, 1098 | 28.01
Ne 1100 30.01
Ne 1108, 1118 | 4.02

Ne 1101, 1114 | 6.02

Ne 1103, 1105 | 11.02
Ne 1111 13.02




3a1ad.

44

O6o06meHne o Teme: «JlnnHa

OKpPYXXHOCTH ¥ IUIOLIA/b KPYray.

YOuC 3YH

DopMyIibl U1 BEIYHCIECHUS
JUTHHBI OKPY>KHOCTH U yTH,
TUIOIIAAU KpyTa U
KpPYTOBOT'O CEKTOpa.

CoBepLICHCTBOBATh HABBIKH
pelieHus 3a1a4 Ha
npUMeHeHne HopMyIT AT
BBIYHCIICHUS JTHBI
OKPY)XHOCTH H TyTH
OKPY)KHOCTH, IUIOIIAN KpyTa
1 KPYTOBOTO CEKTOpA.

45

Pemenue 3amau

VIIOuK 3YH

DopMyItbl U1 BEIYHCICHUS
JUTHHBI OKPY>KHOCTH U IyTH,
TUIOIIAAU KpyTa U
KpPYT'OBOI'O CEKTOpa.

CoBepLICHCTBOBATh HABBIKH
pelieHus 3a1a4 Ha
npUMeHeHne HopMyIT AT
BBEIYHCIICHUS JTHBI
OKPY)XHOCTH H TyTH
OKPY)KHOCTH, IUTOIIAN KPyTa
U KPYrOBOI'O CEKTOPA.

C/ p. Ne8

46

KonTtpoJbHas padora Ne 4

YK

IIpoBeputh ypoBeHb
YCBOEHUS 3HAaHUH
YYalMMHUCS 1O JaHHOM TeMe.

K/p Ne4

47

AHanm3 KOHTPOJILHOW paboTHI.
Pabora Hax ommOKaMu.

YP

IpoBectu aHaMu3 K/p U
BBIMOJHUTE PabOTy Hal
OIHOKaAMH.

Nelll7,1120

18.02

Ne 1104, 1105

20.02

Ne 1106, 1107

25.02

Ne 1122

4.03

JBu:xenusi — 8 yacon

48

Tlonstue JABUKCHUS

YOHM

[MoHsATHE 0OTOOpaXKEHUS
IJIOCKOCTH Ha ce0st 1
nemxenns. OceBas u
LEHTpalbHas CAMMETPHH.

3HaTh onpe/eneHue
JIBHYKEHHMSI, OCEBOI 1
LEHTPAILHOW CUMMETPHH.
YMeTb CTpouTh QUTYpEL,
CHMMETPUYHBIC TaHHBIM
OTHOCHTENBHO TOYKH U
TIPSIMOM.

Ne 1152

49

CBolicTBa JIBUKEHHIA.

Y3UM

CBOMCTBA JBKEHUI.

3HaTh (OPMYIUPOBKU
CBOICTB JIBMIKCHUH.

YMeTh HCIONb30BaTh UX MPH
MOCTPOCHUN CUMMETPUYHBIX

¢buryp.

Ne 1159

50

[TapannensHblit mepeHoc

YOHM

Omnpenenenne
HapaJulebHOTO TIePeHoca.

3HaTh onpeneneHne
TapaJuIeIbHOTO ITePeHoca.
YMeTb T0Ka3bIBaTh, 4TO
napaJulebHbIN TepeHoc
SABIACTCA ABHKCHUCM.
YMeTb NPpUMEHSATh
napaulebHbIN epeHoc Ipu
pelIeHnH 3a1ad.

51

IToBopor .

YOHM

Omnpenenenne MoBOPOTA.

3HaTh onpeeneHne
MMOBOPOTA.

VYMeTh 10Ka3bIBaTh, UTO
MOBOPOT SIBJISIETCS
JIBHOKEHHEM.

Ne 1164-
1165

D0P, nekmus

Ne 1149, 1148

6.03

Ne 1159, 1160

11.03

Ne 1165

13.03

Ne 1167, 1168

18.03




VYMeTh NPUMEHSTh HOHATHE
MIOBOPOTA IIPU PEIICHHN
3a71au.

52

Pemenne 3amay.

VYKII3YH

[lonsTua napanienbHOro
HepeHoca ¥ MOBOPOTA.

CoBepILICHCTBOBAaHHE
HaBBIKOB pEICHHMs 3a1a4 Ha
IIOCTPOEHHUE C
HCTIONIb30BaHUEM
MapajuIeNIbHOTO ITepeHoca u
IIOBOPOTA.

Ne 1168

53

Pemenue 3agad mo reme
«JIBIDKEHUSY.

YKIInO 3YH

[onsTusa napannenbHOro
HepeHoca ¥ MoBOPOTa.

CoBepILCHCTBOBAaHHE
HaBBIKOB PEIICHUA 3a]a4 Ha
IIOCTPOCHHUE C
HCTIONIb30BaHUEM
MapajuIeNIbHOTO MTepeHoca u
TIOBOPOTA.

I'p/PNe3

54

KonTtpoJbHas padota Ne 5

YK

IIpoBeputh ypoBeHb
YCBOEHUS 3HAaHUH
YYalIMMHUCS O JAaHHOM TeMe.

K.p. \e 5

55

AHanm3 KOHTPOJIBHOH PabOTHI.

PabGora nag ommOkamu.

YyP

[IpoBectu anamus K/p u
BBIMOJHUTE pabOTy Hal
OIHOKAMH.

Ne 1171, 1176

20.03

Nel1746
1184

25.03

Ne 1178, 1183

27.03

Ne 1181-1182

1.04

00 akcuomax mianumerpuu. HauanbHble cBeleHHsI U3 CTePeOMEeTPHH — 7 YACOB.

56

00 akcHoMax IUIaHUMETPHUH.

YOuC 3YH

AKCHOMBI IJTAHUMETPUH.
CrencTBHs U3 aKCHOM
TUTaHUMETPHUH.

3HAaTh aKCHOMBI
IUTAHUMETPUH, CIICICTBHS U3
HUX.

YMeTh IPUMEHSTh UX TPH
pEIIeHHH 3a1ay.

punox. I1.
1-2

3.04

57

IIpenmer crepeomeTpun.
MHororpasHuk.

YYH3

[TonsiTue crepeomeTpuu.
[TonsiTe MHOTOTpaHHUKA.

DIJIeMeHThI MHOTOTPpaHHHUKA.

Wwmets npencraBienue 06
TpeMeTe CTePEOMETPHH.
3HaTh onpeneneHne
MHOTOTpaHHHKA.

YMeTb cTpouTh
MHOTOTPaHHHK, YKa3bIBaTh
€ro 3JIEMEHTBI.

IIpesenTanus

I1.118-119
Ne 1184
1187

8.04

58

IIpuzma. [Tapannenenumnesn.

VKII3YH

[onsiTus npusmsl U
napajuieenuIesa, ux
3JIEMEHTHI.

3HaTh ONpeeNeHNe TIPU3MBI
1 TapaJulesNenuIes1a.

YMeTb CTpOHTH HUX,
yKa3bIBaTh UX 3JIEMEHTBHI.

I1.120-121
Ne 1190
1193

10.04

59

O0nem Tena. CBoicTBa
MPSIMOYTOJILHOTO
napasuieseruIes1a.

VYKII 3YH

[Toustue oobema. O0beM
PSMOYTOJIBHOTO
napasuiesienumnesa,
CBOICTBA IPSIMOYTOJILHOTO
napasuiesenumne/a.

3Harh MoHATHE 00BEMA TEIa,
€ro CBOICTBA.

3HaTh opMyIry 0OBeMa
MIPSIMOYTOJIBHOTO
napasieieuIe .

YMeTh NpUMeHATh HOpMYITy
[PU PEIICHUH 3a/1a4.

I1.122-123
Ne 1199
1200

15.04

60

[Tupamuna.

YVYH3

[lonsiTHE TMpaMuIbl, €e

3HaTh onpeneneHue

I1.124

22.04




JJIEMEHTBL. NHMPAMHU[BL, €€ DIIEMEHTOB. Ne 1210
YMeTb CTpOuTh ee U 1211
yKa3bIBaTh MX JJIEMEHTBI. 1212
61 Hununnp. Konyc. YVH3 ITonarus numuHIpa 1 3HaTh ompeneNneHus I1.125-126 24.04
KOHYCa, UX 2JIECMEHTBI. LWIMHIPA U KOHYCa, UX Ne 1214
JJIEMEHTOB. 1216
YMeTb CTpOUTh UX U 1220
YKa3bIBaTh HX 3JIEMEHTHI.
62 Coepa u mrap. VKII 3VH IMousitust cdeps! U HIapa, ux | 3HaTh onpenesaeHue chepsl 1 I.127 29.04
3JIEMEHTHIL. apa, uX 3J€MEHTOB. Ne 1226
YMeTb CTPOUTH UX H 1228
yKa3bIBaTh HX DJIEMCHTHI.
IToBTOpEHUE — 6 YacoB.
63 HauanbHble reoMeTpuiecKre O000UHTH AKCHOMBI Ne 1174 I1-1 (1Bap) 6.05
cezieHus. [lapannenbHble IUIAHUMETPHH. <
HpsIMBIE. = 5 §
= £ &
E £ o8
64 | TpeyronpHuku. Pemnenue 3amau. TR 2 = i
53 & 55 Ne 1175 MJ1-2, sap.1, | 8.05
2 5 2 58 3am.1-5
65 OxpyxHOCTbh. Pemienne 3amau. ; =t g = E Ne 1176 Ctp.296 noc. 13.05
% § 3aKkpenuTh YMEHHS PEIIATh é § 2 Nel-8
66 YeThIpexXyronbHUKH. g g 3a/1a4H 110 IUIAHAMETPHH. A Ne 1177 IMoBr.rn.9,10, | 15.05
MHoroyronsHuKH. Pemenue € 3 g 5 = 13
3a71at. ‘8 E SE%s
67 Bekropsl. MeTox koopauHAT. % © g § § S Ne 1178 Hoxaror. x 20.05
PenieHue 3a1au. £ g = % E HKP
68 HToroBast KOHTpOJIbHASI § § é s K/p Ne6 22.05
2,
padora. 3 85 %
Tursl ypoKoB:

YVYH3 —ypok ycBO€HHSI HOBBIX 3HAHHIA;
Y3U1M — ypok 3aKpemieHus: U3y4€HHOI0 MaTepuaa;
VKII 3YH — ypok KOMIUIEKCHOTO IPUMEHEHUS 3HAHWUM, YMEHUI, HABBIKOB;

YOuC 3YH — ypok 000011IeHHs U CUCTEMATH3AIMK 3HAHWI, YMEHU, HABBIKOB;
VIIOuK 3VH — ypok npoBepKH, OLIEHKH U KOPPEKIINN 3HAHHUI, YMEHUH, HABBIKOB;

YK — ypok KOHTpOIIs;
VP — ypoxk pednexcun.




