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IMogcHuTeILHAA 3aANUCKA

Pabouas mnporpamma yueOHOro Kypca 1o reoMeTpu 9 Kiacca COCTaBJIeHa Ha OCHOBE
[TpumepHOIi TporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus no marematuke 2006 1. ¢
UCIOJIb30BaHUEM PEKOMEHIalluil aBTOPCKOM MporpaMmbl B COOTBETCTBHHU ¢ TpeboBanusamMu OI'OC
2010r.,

Cc y4y€TOM TNPUMEpPHOM NpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs 110 MaTeMaTUKe U
CKOppEKTUpOBaHa Ha €€ ocHoBe Iporpamma: «l'eomerpus 7-9» aBropbl C. ArtanacsH, B. .
Bbyty3os, C. b. Kagomies u mp.

OO0masi xapakTepuCTHKA y4eOHOro nmpeaMera

TI'eomempusa — OOVH 13 BAXKHEHIIMX KOMIIOHEHTOB MaTeMaTHueckoro oOpasoBanus. OHa
HeoOXxouMa JUIsl IPUOOPETeHNsT KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M NMPAKTUYECKH 3HAYUMBIX
yMeHu#, (OpMUpOBaHHMA S3bIKa OMHMCAHUS OOBEKTOB  OKPYKAIOMIETO MHpa, Pa3BUTHUSA
IIPOCTPAHCTBEHHOI'O BOOOP@)XEHUSI M HMHTYMIIMH, MaTeMaTU4eCKOH KyJIbTypbl, 3CTETHYECKOTO
BOCIMTaHUA ydaliuxcs. M3yueHne reoMeTpuu BHOCUT BKJIAJ B PA3BUTHE JIOIMUECKOIO MBIIUICHUS,
B ()OpMHUPOBAHUE MOHATHS JJOKA3aTEIbCTBA.

B kypce reomerpum 9-ro kmacca ¢opmupyercsi mnoHsatue Bekropa. Ocoboe BHMMaHUE
yleseTcsl BBIIOJHEHHWIO ONepanuil Haj BEKTOpaMU B TeoMmeTpudeckol ¢opme. VYuamuecs
NOTIOJIHAIOT 3HAHUS O TPEYrOJbHUKAX CBEACHUSAMM O METOAAX BBIYHUCICHUS DIIEMEHTOB
IMPON3BOJIBHBIX TPCYroJIbHUKAX, OCHOBAHHBLIX Ha TEOpPEMAaX CHUHYCOB MW KOCHUHYCOB. I[aIOTCﬂ
CHCTEMaTU3UPOBAHHBIE CBEICHUS O NMPABUIbHBIX MHOTOYTOJIBHUKAX, 00 OKPYKHOCTH, BIMCAaHHOU B
NPaBWIbHBI MHOTOYTOJIBHUK H omucaHHoW. (Oco0oe MeCTO 3aHMMaeT pelieHhe 3aaad  Ha
npuMeHeHue ¢opmyi. JlaroTcs nepBblie 3HaHUS O JBMKEHUH, TOBOPOTE M MapauIeIbHOM IEepeHoce.
Cepbe3Hoe BHHMaHHE ynensercs (OPMHPOBAHWIO YMEHHWH pacCcykIarh, JAenarb MpPOCTHIE
JI0Ka3aTesIbCTBA, J1aBaThb OOOCHOBAHMs BBINOJHSIEMbIX AeHcTBHM. IlapannenbHo 3akiiafbIBalOTCS
OCHOBBI ISl W3YYEHHUs CHCTEMaTHYECKHX KYpPCOB CTEPEOMETPHM, (U3UKHU, XUMHH U JAPYTUX
CMEXKHBIX ITPEIMETOB

Taxum O6p330M, B XO0JI€ OCBOCHH: COACPIKAHUA KypcCa, yHallUEC IMMOJIy4ar0T BO3SMOKHOCTD:

e pa3BUTh TMPEACTABICHUS O YHCIE W POJM BBIUYUCICHUNW B YEIOBEUECKON MPAKTHKE;
chopMUPOBAaTh  MPAKTHYCCKHEC  HABBIKM  BBINIOJHEHHWS  YCTHBIX,  IHCHMCHHBIX,
WHCTPYMCHTAIBHBIX BBIUYMCIICHAN, Pa3BUTh BEIYUCIIUTEIBHYIO KYIBTYPY;

e OBJAJETh CHUMBOJMYECKUM SI3BIKOM anreOpbl, BBIpaObOTaTh (OpMaTbHO-ONEPATUBHBIC
anreOpanveckre YMEHUsT M HAyYUTbCS NPUMEHSATh HUX K PEUICHHI0 MaTEeMaTHYeCKUX U
HeMaTEeMaTUYECKUX 3a/1ad4;

e W3Y4YUTh CBOHCTBA W TpauKU dJIEMEHTApHBIX (YHKIMH, HAYYHTHCS WCIOIb30BATh
(dbyHKIMOHATBHO-TpadUYECKUE TIPEACTABICHUS Ui ONHCAHHS M aHalku3a pealbHBIX
3aBHCHUMOCTEH;

e TMOJYYHTHb MPEACTABICHUS O CTATUCTHUYECKHX 3aKOHOMEPHOCTSX B PEAIbHOM MHpPE U O
Pa3IMYHBIX CIOCO0aX WX H3YYEeHHs, 00 OCOOCHHOCTSIX BBIBOJOB M TPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

s Ppa3BWTH JIOTHYECKOE MBIINUICHHE W PEYh — YMEHHS JIOTHYECKH OOOCHOBBIBATH CYXKICHUS,
MPOBOANTH HECJIOXKHBIE CHCTEMAaTU3allid, MPUBOAWTH MPUMEPhl U KOHTP MPUMEPHI,



UCTIONIE30BATh PA3IMYHBIC S3BIKM MAaTEMATHKHU (CIIOBECHBINM, CHMBOJIMYECKUH, TpapUIECKHI)
JUISL WIUTKOCTPALMK, HTHTEPIPETALMH, APTYMEHTALIMKU U JOKa3aTEIbCTBA;

« chopMHpOBaTh MpEACTaBICHUS 00 M3y4aeMbIX IMOHATHUAX W METOJAaX KaK Ba)KHEUIIUX
CPEACTBAX MATEMATUYECKOTO MOJEIUPOBAHUSI PEAIBHBIX IPOLIECCOB U SIBJICHUM.

Hean

H3yuenue mamemamuxu Ha CmyneHu 0CHOBHO20 00ule20 00pPaA308aHUsL HANPABIEHO
Ha 0ocmudicenue ciedyrouux yeiell.:

¢ OBJIaJeHHEe CHCTeMOIl MaTeMaTHYeCKHMX 3HAHMH M yYMEHMii, HEOOXOIMMBIX IS
MMPUMCHCHUA B HpaKTH‘IeCKOﬁ JACATCIIbHOCTH, HN3YUYCHUA CMCKHBIX JUCHUIIINH,
IIPOJOJKEHNS 00pa30BaHus;

«  HHTe/JJIEKTyaJbHOe pa3BUTHe, (OPMUPOBAHHE KAa4eCTB JIMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY JUISi TIOJIHOLUEHHOW JKM3HM B COBPEMEHHOM OOIECTBE, CBOMCTBEHHBIX
MaTeMaTHYECKOW NEeSATETbHOCTH: SICHOCTU M TOYHOCTHU MBICIH, KPUTHYHOCTH MBIIIJICHUS,
UHTYMIIMM, JIOTHYECKOTO  MBIIUICHHUS, D3JEMEHTOB  QJTOPUTMHUYECKOM  KYJIBTYpHI,
HPOCTPAHCTBEHHBIX MPEJICTABICHUH, CIIOCOOHOCTH K MPEOJOICHUIO TPYIHOCTEH;

« (¢opMupoBaHue MpeacTABIeHHH 00 HICSIX W METOAAX MATEMaTHKH KaK YHHBEPCAJIHHOTO
SI3bIKa HAYKU M TEXHUKH, CPEJICTBA MOACTHPOBAHHUS SBICHUN M MPOLIECCOB;

* BOCHNUTAHWE KYJbTYPbl JIMYHOCTH, OTHOIICHHS K MaTeMaThke KaKk 4YacTu
O6HI€‘-ICJ'IOB€‘-ICCKOI>1 KyJIbTYypbl, IOHHMAHUC 3HAYUMOCTU MATCMATHUKU [JII HAYYHO
TEXHHYECKOTO MPOrpecca;

+ Ppa3BUTHEe NpeICTABJEHUH O TOJHOH KapTUHE MHpPA, O B3aMMOCBS3M MAaTEMaTHKH C
APYTUMU TIPEIMETaMHU.

MecTo npeamera B perepaibHOM 0a3MCHOM Y4eOHOM IJIaHE

CornachHo (enepaibHoMy 0a3UCHOMY yueOHOMY IUIaHy Uil 00pa30BaTENbHBIX YUPEKIACHUN
Poccuiickoit denepannu Ha n3ydyeHne MmaremMatuke B 9  kiacce orBoautces 102 4 u3 pacuera 3 4 B
HEZeIo

O01e yyeOHbIE YyMEHNSI, HABBIKU M CIIOCO0OBI 1eITEJIbHOCTH

B xoze npenonaBanus MaTeMaTUKu B 9 kitacce, paboThl Ha/l (GOPMUPOBAHUEM Y YUAITUXCS
MIEPEYHCIICHHBIX B POrpaMMe 3HaHWH M YMEHHUH clieyeT oOpamarb BHUMaHUEe Ha TO, YTOOBI OHH
OBJIAJICBAIIH YMEHUAMU 00We YuebH020 Xapakmepda, pa3HOOOPa3HBIMU CHOCOOAMU 0essmenlbHOCHU,
nproOpeTant OMbIT:

*  IUIAHMPOBAHHUS U OCYILECTBIICHUS AJITOPUTMUUECKOU EATEIbHOCTH, BBIIIOJHEHUS 3aJaHHBIX
1 KOHCTPYHPOBAHUS HOBBIX AJITOPUTMOB;

« peleHHs Pa3HOOOpa3HBIX KJIACCOB 3ajad M3 pa3IMYHbIX pa3[esIoB Kypca, B TOM YHCIE
3ajay, TPeOYyIOIUX MOUCKA IyTH U CIOCOOOB peIleHMS;

*  UCCIICNOBATEIbCKOW JACATCIIBHOCTH, pa3BUTUSA MACH, IMPOBEIECHUS OIKCIIEPUMEHTOB,
00001IeH!s, TOCTAHOBKH U ()OPMYITHMPOBAHUS HOBBIX 33/1a4;

¢ SICHOTO, TOYHOI'O, TPAMOTHOTO M3JIOKEHHUSI CBOMX MBICJIIEW B YCTHOM M IIMCBMEHHOW pEuH,
UCTOJb30BAaHUSl  Pa3IMYHBIX  SI3bIKOB  MaTeMaTHKH  (CIIOBECHOTO, CHMBOJIMYECKOTO,



rpauyuecKkoro), CBOOOJHOTO Iepexoja C OJHOrO s3bIKAa Ha JPYrod s WUIIOCTPAlUH,
MHTEPIIPEeTaluY, apTyMEHTAIlUU 1 JI0Ka3aTelbCTBa;

MIPOBEJCHUS JI0Ka3aTEIbHBIX PACCYKICHUM, apryMEeHTAallUM, BBIABMKEHUS THIIOTE3 U X
000CHOBaHUS;

MIOWCKA, CUCTEMAaTH3allud, aHajliu3a M KiIaccupukauuu HHGPOpMAIMK, HCIOIb30BAHUS
pa3HOOOpa3HbIX HMHPOPMAIMOHHBIX HCTOYHUKOB, BKIIIOYAas Y4YEOHYI0O M CIIPaBOYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

Pe3yabTaTnl 00yyeHus

Pe3ynbrarel 00yueHus npeacrasiieHbl B TpeOoBaHUAX K YPOBHIO MMOATOTOBKH U 3a/1al0T
CHCTEMY UTOTOBBIX PE3yJIbTaTOB O0YUYEHHUs, KOTOPBIX JTOJKHBI IOCTUTATh BCE ydalllnuecs,
OKAHYMBAIOIIME OCHOBHYIO LIKOJTY, ¥ IOCTH)KEHUE KOTOPBIX ABISAETCA 0053aTEIIbHBIM YCIOBUEM
MOJIOKUTEIBHOM aTTecTallMK yU4eHHKa 3a Kypc OCHOBHOM ILKOJIBI. DTH TpeOOBaHUs
CTPYKTYPHUPOBAHBI 110 TPEM KOMIIOHEHTAaM: «(3HAMb/NOHUMAMDbY, (YMEMb), «UCNOIb306AMb
npuoopemennble 3HAHUA U YMEHUA 6 NPAKMUYECKOIL 0eAMeNbHOCMU U NOECEOHEEHOU HCUTHU).

TpeOoBaHMsI K YPOBHIO NOATOTOBKHU BHIIYCKHUKOB

B pe3yJibTaTe n3ydyeHusi MaTeMaTHKe Y4eHUK T0JKEH
Ymemes:

COCTaBJIATh OyKBEHHBIC BBIPRKEHHS M (HOPMYINBI MO YCIOBHSAM 3a/1a4; OCYHIECTBIISATH B
BBIDAKCHUSAX M (HOPMyJIaX YHCIIOBBIC IOJCTAaHOBKM M BBIIOJIHATH COOTBETCTBYIOIUE
BBIYUCIICHHSI, OCYIIECTBIISATh MOACTAHOBKY OJHOTO BBIP&KEHHS B APYroe; BhIpaXaTh W3
(bopMyI 01HY TEPEMEHHYIO Yepe3 OCTaJIbHbIE;

IMMOJIB30BATLCA I'COMETPUUCCKUM A3BIKOM JJIA OITMCAHUA IMPEAMCTOB OKPYKAIOIICTO MHUPA,
pacro3HaBaTh reoMeTpHUecKue GUrypbl, pa3iuyaTh UX B3aUMHOE PACIIOIOKECHHE;
n300paxarb TeOMETpUYEeCKUEe (UTyphl; BBINONHIATH YEPTEKU IO YCIOBUIO 3ajady;
OCYIIECTBIATH Npeodpa3zoBaHue Guryp;

BBIYHUCIIATh 3HAYCHHS] TEOMETPUUECKUX BEIWYHUH (IUIMH, yIJIOB, IJIOMIAJEH), B TOM YHUCIIE:
OIpENEIATh 3HAYCHUE TPUTOHOMETPUUECKUX (YHKUMH MO 3aJlaHHBIM 3HAYEHUSM YIJIOB;
HaXOJUTh 3HAUYCHUA TPUTOHOMECTPUUCCKUX q)YHKHI/Iﬁ 10 3HAYCHHIO O}IHOfI N3 HUX, HAXOIUTh
CTOPOHBI, YIJIbl W IUIOIIAJM TPEYTOJIbHUKOB, AYr OKPY)KHOCTH, IUIOIIA/JEeHd OCHOBHBIX
reoMeTpuyYecKux QUryp u Guryp, COCTaBIE€HHBIX U3 HUX;

pelaTh reOMETPUYECKHE 3a/1aHus, ONUPAsACh HA N3yYEHHbIE CBOMCTBA (DUTYp M OTHOIICHUH
MCKIOY HHUMU, IMPUMCHSA JOITOJTHUTCIBbHBIC IMOCTPOCHUA, aﬂre6panqec1<m71 n
TPUTOHOMETPUYECKHH anmnapar, CoOoOpaskeHUs] CHMMETPHH;

MMPOBOAWUTDL MAOKA3aTCIBbHBIC PACCYXIACHHUA IIPU PCIICHUM 3adad, HCIIOJIb3ysA H3BCCTHLIC
TEopeMbl, 0OHAPYKHBasi BO3SMOXHOCTH ISl X UCIIOJIb30BaHMUS;

pemaTh MPOCTEHIHE TUIAHUMETPHUECKUE 3a/1a49H B IPOCTPAHCTBE.

UCROJIb306aMb NPUOOPEmEeHHbLe 3HAHUA U YMEHUA 6 NPAKMUYECKOUl
0eAmMeIbHOCMU U NOBCEOHEEHOIL HCUZHUL:

JJIs BBIIIOJTHCHUA pacy€TOB I10 (i)OpMy.]'IaM, JJIs1 COCTaBJICHUA q)OpMYJ'I, BBIpaXAOMUX
3aBUCUMOCTH MCKY PCaJIbHbIMU BEIIMUWMHAMM, JTJIS1 HAXOKIACHUA HY)KHOﬁ (i)OpMy.HI)I B
CIIPAaBOYHLBIX MaTCprajIax;

Yueono-memoouueckuit komnnexkm eéxknrouaem 6 ceos:

YyeOHuk:



I'eomerpus. 7 - 9: yuebHuK as obmeoOpa3oBatenbHbIx yupexaenuit / JI.C. AtanacsH,
B.®.byry308, C.b.Kagomues u ap. M: [Ipocsemenue, 2018.
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1. Ilpumepnas iporpaMma OCHOBHOTO O0IIIEro 0Opa3oBaHUs M0 MaTEMAaTHKE.
2. Cmanoapm OCHOBHOTO 00I1Iero oOpa3oBaHus mo marematuke, 2010.

7. Hopogees, I'. B. OnieHka kayecTBa MOATOTOBKH BBIITYCKHUKOB OCHOBHOM IITKOJIBI T10
matematuke / I'. B. Jlopodees [u ap.]. — M.: [Ipoda, 2000.

8. M.A. Huenckasn. I'eomerpusi. CaMoCTOSTENBHBIE U KOHTPOJIbHBIE PaboThl 7 — 9 Kitacchl M:
[Ipocsemenue 2012r.

9. 5.1 3us. 'eomerpus. Junakruueckue marepuaisl. M: [IpocBemienue, 2012r.

HNudopmannonno-mMeroauueckas 1 UHTepHeT-moaaepikka:
1. XKypnan «MaremaTuka B IIKOJIEY.

2. [lpunoxenue «MaremaTukay», calT www.prov.ru (pyopuka «Marema-
THKaY).

3. UnTepHer-mikona [Ipocsemenue.ru.

Coxkpaienusi, HcnoJib3yemMblie B paboueil mporpamMmme (reomMeTpus):
Tumnbl ypoKoB:

YOHM — ypok 03HaKOMIICHHUS C HOBBIM MAaTePHAIOM.
Y3UM — ypok 3akpersieHus U3y4eHHOTO MaTepHaa.
YTI3Y — ypok nmpuMeHEH s 3HAHUN ¥ YMCHUIA.

YOC3 — ypok 0000111eHHs ¥ CHCTeMaTH3alliy 3HAaHUH.
YTIK3Y — ypok npoBepKu U KOPPEKIHH 3HAHUN 1 YMCHUIA.
KY — KoMOMHHPOBaHHBIH YPOK.

BuAbl kouTposs:

®0O — (ponTaANBHBIN OIPOC.

WPJl — unnuBuayanbHas paboTa y TOCKH.

NPK — wnauBuayansHas paboTa 1Mo KapToYKaM.

CP — camocrosTensHas padora.



ITP — mpoBepouHas pabora.
M/] — maTeMaTH4eCKU TUKTaHT.

T—recroBast pabota



KaJICHI[apHO-TeMaTI/I‘leCKOG IJIAaHUPOBAHMUE.

CIIOJKCHMS, BEHIUNTAHMS,
YMHOKEHHS Ha YHCIIO0

I'eomeTpus
Kon
Haumenosan Tun Onemenmul Tpebosanusn K ypoenio Bu
Ne  ue pazoena Tema ypoka q-aco YPOK cooepiicanus no020moeKu KO
npozpammol ¢ a obpazoeanus odyuarouwuxca mpg
BBoanoe 2
IIOBTOPEHUE
1 TpeyronbHuku. 1 KY  MHOroyronapHuk, -3HaTh CBOWCTBAa OCHOBHBIX DO |
[TpuszHaku AJIEMEHTBI YETBIPEXYTOJIbHUKOB; NP
paBeHCTBA MHOT'OYTOJIbHUKA, -3HaTh OPMYJIBI
TPEYTOJbHUKOB CBOMCTBA, IUIOIIAAb TUIOIIAJEH;
MHOT'OYTOJIbHUKA -yMETb CTPOUTh
MHOT'OYTOJIbHUKH U 110
YEPTEKY ONMPEIEIATh UX
CBOMCTBA
2 Bubt 1 KY  OKkpyXHOCTB, pailuyC U  -yME€Tb CTPOUTH DO |
YETHIPEXYTOJIbH JIUaMEeTp OKPYKHOCTH,  BIIMCAHHBIC U ONTUCAHHBIC
UKOB U HUX LIEHTpP BIIMCAHHOHN U OKpY>KHOCTH; NP
CBOIicTBa ONMCaHHOU -3HaTh 2JIEMEHTbI
OKPY>KHOCTH, OKPYXHOCTH;
rpagycHasi Mmepa -pa3nuyaTh LHEHTPAJIbHBIE U
LHEHTPAJIbHBIX U BIIMCAHHBIE YTJIbI
BIIMCAHHBIX YTJIOB
I BexTops! 8
3-4 [Tonsitue 2 KY  onpeneneHue BekTopa, -yMeTh U300paxartsb, DO |
BEKTOpa Y31 BuIBI BEKTOPOB, yTMHA  0003HAYaTh BEKTOP, cTp.2
PaBeHcTBO M BEKTOpa HYJIEBOM BEKTOD; 1-6
BEKTOPOB. -3HAaTh BUJIbI BEKTOPOB HPJ]
5-7 CnoxeHue u 3 KY  Bektop, onepanuu -YMETh MPAKTUUECKHU DO |
BBIYMTAHUE YO  crnoxeHus u CKJIaJ(bIBaTh U BBIYUTATH CTp.2
BEKTOPOB. HM  BblYMTaHMUA BEKTOPOB JIBa BEKTOpa, CKIaapiBaTh  7-13
VII3 HECKOJIbKO BEKTOPOB NP
Y
8-10 VYMHOXKEHHE 3 YO  BekTop, MpaBUjIo -yMETh CTPOUTH DO |
BEKTOpa Ha HM  yMHO>X€HHUs BEKTOPOB, NPOU3BEIAECHUE BEKTOpa HA  CTp.2
YUCJIO. CpEeIHss JIMHUS YUCJIO; 14-2(
Tpaneuuu -yMeTb CTpouTh cpeanor  UPJ]
JIMHUIO Tpaneluu
II Meton 10
KOOpJMHAT
11- Koopauuatsl 2 KY  koopauHatel BEeKTOpa,  -yMETb HaXOIWTh DO |
12 BEKTOpA. YO  koopauHaThl KOOPAMHATHI BEKTOpPA 10 cTp.2
HM  pe3ynpraToB onepauuii  €ro pasjoKeHUIO U 1-8
HaJl BEKTOpaMHu, Hao000poT; NP
KOJUJIMHEAPHBIE -YMETh ONPEAEIATh CP[2
BEKTOpa KOOpJuHaThl pe3yapratoB  C-1




13-
14

15-
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18-
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III

21-
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24-
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CooTHo1IeH
ne MexIy
CTOpOHAMU
U yriamMu
TPEYroJIbHU
Ka

[Ipocrenimue 2 KY  paamnyc-Bektop, -YMETh OIPEAENATh DO |
3a/1a4y B VII3 koopauHaTa BEKTOpa, KOOPJIHMHATHI paJinycC- CTp.2
KOOpAMHATAX. Yy METOJl KOOpAUHAT, BEKTODA; 9-13
KOOpAUHATA CEPEIUHBl  -yMEThb HAXOJIUTh NP
OTpe3Ka, JUINHA KOOPJAMHATHI BEKTOpa HNPK
BEKTOPA, pACCTOSIHUE yepe3 KOOPIUHATHI €r0 CP[2
MEXIy JBYMs TOUKaM{ HayaJla U KOHIIA; C-2
- YMETb BBIYUCIIATH JJIUHY
BEKTOPA 110 €T0
KOOpJMHATaM,
KOOPJAMHATHI CEPEANHBI
OTpe3Ka U paccTOSTHUE
MEXIY IBYMsI TOUKaMHU
VYpaBHeHue 3 VY3  ypaBHeHue -3HaTh ypaBHEHUE DO |
OKPY>KHOCTH. UM  oxpyxHOCTH OKPY>KHOCTH; cTp.2
-yMeTh pelaTh 3a1auu Ha  16,1"
npuMeHeHue GopMyIibl NP
Pemenue 3amau. 2 KY  ypaBuenue -3HAaTh YPaBHEHHUS o0
VII3 OKpYXHOCTH M IPSIMOM  OKPY>KHOCTH U TIPSIMOM; NP/
Y -yMeTb pelaTh 3a1a4u HNPK
KonTponbHas 1 -yMETb peliaTh [3], F
pabora Ne21 MpoCTEeHIINe 3a/1a41 B 2
KOOPJAMHATAX;
-yMETh pelaTh 3a/1a4u Ha
COCTaBJICHUM YpaBHEHUU
OKPYKHOCTH ¥ IIPSIMOU
11
Cunyc, 3 KY  eaunuunas -3HATh OMpPECIICHUE DO |
KOCHHYC, YO  nomyokpyXHOCTb, OCHOBHBIX cTp.2
TaHT€HC yTJa. HM  ocHoBHOE TPUTOHOMETPUUYECKUX 1-6
VY3 TpuroHomeTpuueckoe (YHKIUI 1 UX CBOWCTBA; 140911
M TOXIECTBO, GOPMYJIBI  -yMeTh pemaTh 3ajauu Ha  CP[2
IIPUBEICHUS npuMeHenue popmyasl st C-4
BBIYHCIICHUS] KOOPAUHAT
TOYKHU
CootHomieHuss 4 KY  Teopema xocuHycoB -3HaTh BBIBOJ (DOPMYJIBI, DO |
MEXIY -yME€Tb MPUMEHSTH cTp.2
CTOpOHaMU U (dhopMyIy npu peneHUH 9
yriaMu 3a71a4 1P
TPEyTroJbHUKA CPJ[2
C-5
CkamnsipHoe 3 KY  Teopema cunycos, -yMEeTh HaXOJUTh BCE DO |
IIPOU3BEICHUE VY3 TteopeMa KOCHHYCOB LIECThb JIEMEHTOB CcTp.2
BEKTOPOB M TPEYrOIbHUKA IO KAaKUM- 10
YO HUOY/Ib TPEM JaHHBIM NP
HM 3JIEMEHTaM, NPK
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OKPYXHOCTH
32- M III0IIAJ b
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HauannHabie

yII3 ONpEeEAI0OIUM CP[2
v TPEYTOJIbHUK C-6
KontponbsHas 1 -yMETh NPUMEHSTH [3], F
pabota Ne32 TEOPEMY CHHYCOB U 3
TEOpeMy KOCHHYCOB B
KOMIUIEKCE MPU PELICHUH
3a1a4
12
IIpaBunbpHbIE 4 KY  mpaBunbHbI -YMETb BBIUUCIIATH yroJl DO |
MHOT'OYT'OJIbHUK YOC MHOroyroJjibHUK, MPaBUJILHOTO cTp.2
. 3 BIIMCAHHAS U MHOI'OYTOJIbHUKA 110 1-4
OINMCaHHas dbopmyie; NP/
OKPY>KHOCTb -yMETb BIIUCHIBATH HNPK
OKDPY>KHOCTb B
IIPaBUJIbHBIN
MHOTOYTOJIbHUK U
OIMCHIBATh
Jnuna 7 KY  mnmmna okpyxHOCTH, -3HaTh POPMYJIbI JUIS DO |
OKPYKHOCTH U VII3 mnmomans Kpyra, BBIUNCIICHUS JUTMHBI cTp.2
IJIOIIA/Ab KpyTa. v IJIOIIA/1b KPYrOBOI'O OKPY>KHOCTH U IIJIOIIAAN 8-12
YOC cextopa Kpyra; 41911
3 -YMETb BBIBOJIUTH CP[2
(opMyIIBI U pemaTh C-8
3aJlayM Ha UX MPUMEHEHHE
KontponbHas 1 -yMeTb pemaTh 3a1auu Ha  [3], |
pabota Ne3 3aBUCUMOCTH Mexay R, r, 4
an;
-yMeTh pelaTh 3a7auu,
UCTIONB3YS (POPMYJIBI
JUIMHBI OKPYXHOCTb,
IUIOIIAN Kpyra U
KpyroBOT'O CEKTOpa
8
[TonsiTue 3 YO  otobpaxkeHnue -3HATh , YTO ABJISAETCA DO |
JBHKCHUS. HM  mockoctu Ha cebst IBIKECHHUEM ILIOCKOCTH cTp.3
1
NP/
[Tapannensueii 4 KY  nmapamienbhblii -3HaTh CBOMCTBA DO |
MIEPEHOC U VII3 mnepeHoc NapajuIeIbHOTO MEPEHOCA;  CTP.3
ITOBOPOT v -YMETh CTPOUTH (PUTYpPHI 14,1:
YO IIpY TapajIeIbHOM 140911
HM TIEPEHOCE HAa BEKTOP < .
YOC
3
KontponbHas 1 -YMETh CTPOUTH (PUTYPHI [3], F
pabota Ne4. MIPHU apaJICTHHOM 5
IIEPEHOCE U NTOBOPOTE
8




52-
55

56-

59

60-

61

62-
68

cBelleHUsa U3 MHOTrorpaHHHUK [Ipeamer - YMETb HaXOJHUTh BCE
CTEpEOMETp U CTEpPEOMETPHUSL. 3JIEMEHTBI TPEYTOJIbHUKA
uu MHoOrorpaHHHKH. 0 KaKUM-HUOYIb TPEM
[Tpuzma. JTAHHBIM 3JIEMEHTaM,
[Tapannenenunes. OTIpEACIAIOIUM
O0bEMEI TeT. TPEYrOJIbHUK
[Tupamuga
Tenaun Humnaap. Konyec.
MOBEPXHOCTHU [ap, chepa.
BpaIeHUs
00 akcrnomax KY  akcuomsl -3HaTh BCe 00 aKkCHOMax DO |
[IJIAHUMETPUH. VIIK nnaHumMerpun [IJIAHUMETPUU NP
3y
Hrorosoe
IIOBTOPEHUE
Kypca
reOMETpUU

9 kiacca
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IHoBTOopenne. IloaroroBka k OI'I

34 yaca
Ko-
JIu-
yecT
Ne BO
Tun DJIeMeHTBbI COAepPKAHUS TpebdoBaHus K )
Tema ypoka 1a- OKa OKa 00y
H/H COB yp yp y ‘
o
1. [ToBTOpEeHME 1 006006- 1) Knaccudu—karus tpe- | 3HaTh: KIacCUPUK:
HICHHUE U YTOJILHUKOB IO yTaM, | MO yrjam M CTOPOH
Tpeyromnbruky cucTeMa- CTOpPO—HaM. TpeX NPH3HAKOB |
TH3a- 2) DneMeHThI HUKOB; CBOMCTBA p
[Tpu3naku
TPEyroJibHHUKA. PSIMO YT OJILHOTO
paBeHCcTBa s
3) IlpusHaku paBeHCTBa MIPUMEHSTD BBIIIET
TPEYroJbHUKOB SHAHH
Tpe-yroJIbHUKOB. TIPU PELICHUU TEOM
4) IlpsaMo—yronbHBIHA HaXOJUTh CTOPOHB
Tpe-yTroJbHHUK. TPEYroJib"HHUKA TI0
5) Teopema ITudaropa
2. g | IToTOpeHue 1 06006- 6) Knaccudukanus tpe- 3HaTh: KIaCCUPUK:
1 5 HICHUE U YTOJILHUKOB IO yIJIaM, | IO YIJIaM U CTOPOE
o,
S TpeyronbHuKy cucTeMa- CTOpOHAM. TpeX MPH3HAKOB e
8 TpuzHaxs TH3a- 7) DneMeHTHI HUKOB; CBOMICTBA P
= TPEyroJbHHKA. IPSMOYTOJBHOTO T
PaBCHCTEA [Hst 8) Ilpu3Haku paBEeHCTBA | MPUMEHSTH BBIIICTI
TPCYTOJIbHUKOB SHaHHH TPEYTOJIbHUKOB. [PH PELICHUU TEON
9) IIpstMOYTONBHBIN Tpe- | HaXOJIUTh CTOPOHE
YTOJIbHUK. TPEYTOJIbHUKA T10 1
10) Teopema ITudaropa




3. IToBTOpEHUE. [ToBTopen | 1)[lapannenorpamm, ero 3HaTh: KJIACCU(]HUK:
2 YeTpipexyrojbHI ue. CBOICTBA U MIPU3HAKH. MapasieorpaMmMo!
KU1 UYersipexy rapajienorpaMma,
rofbaukn | 2) Buiel NapajlieIorpaM- | yronpHuka, KBaJapa
MOB U UX CBOWCTBA U OpMyIHPOBATH I:
— [pU3HAKH. 3HAKM; IPUMEHSATh
quiI Bunbl 3) Tpamneuus, BUbI CBOUCTBA H TIPH3HZ
PEXYroiabHH VR 3aj1a4; H300paXkaTk
KOB 11X YeThIpeXy | Tpameruii sanaamn
. TOJIbHUKO
CBOICTBa B U X
CBOMCTBA
4. IToBTOpEHME. [ostopen | 1)[lapanneno—rpamm, ero | 3HATh: KIACCUPHK:
YeTbIpexyroabHu ue. CBOICTBA U MPU3HAKHU. napauieIorpaMmol
K1 Yersipexy rapajiesno " rpaMmm
rofbaukn | 2) Buiel NapajiieorpaM- | yronpuuka, KBaJapa
MOB M UX CBOMCTBa U hOpMyIHpPO—BaTh
Bt [PU3HA "KH. 3HAKH; PHMCHATH
YETBIPEXYTOJIbHU Bunel 3) Tpanenus, BUabI CBOUCTBA H TIPH3HZ
KOB M HX YeThIpexy | Tpamemuii 38/1a4; W300paKaTt
CBOICTBa TOJIbHUKO sajasn
B U HX
CBOMCTBA
5. ITonsiTne YOHM 1) Koopaunatel BekTopa; | 3HaTh U IOHUMATB:
3 BEKTOpA. JUTMHA BEKTOpA. KOJUJTMHEAPHBIX BEk
PaBencTBO PAa3JI0KEHUU BEKTO
BEKTOPOB 2) O6o3HauCHHE U YTEHHE | yekoHHEAPHBIM |
BCKTOPOB MPOBOJIUTH OTIEPAIl
3aJJaHHBIMU KOOP/I)
6. IlonsiTne 1) Koopaunatel BekTopa; | 3HaTh M IOHU "MaT
BEKTOpA. JUIMHA BEKTOPA. KOJUJIMHEAPHBIX BEk
PaBenctBO pa3iIoKEHUU BEKT
BEKTOPOB 2) Obo3HaueHNE U YTEHHE | yeyoHHEaPHBIM
BCKTOPOB MPOBOJIUTH OTIEPAIl
3aJJaHHBIMU KOOP ™,
Pemtenue 3amau YOHM Pemtenue 3agau Ha 3HATh: OCHOBHEIE 3

10 TEME
«IIpaBuibHbIE
MHOTOYTOJIbHUKH
»

BBIUHCJICHUE IUIOUIANN ,
paauyca BIMCAaHHOU U
ONMCAHHOW OKPYKHOCTH

YTO MapauieTbHbIV
JIBIDKCHUE. Y METh:
MapaJuIeIbHBIN Mef
3a7a4

Pemenne 3anau
10 TeMe
«IIpaBuibHBIE
MHOT'OYT'OJIbHUKU
»

Pemenue 3amau Ha
BBIYMCIICHUE ILJIOIIAIH ,
paaryca BOMCAaHHOU U
ONMCAHHOW OKPY>KHOCTHU

3HaTh: OCHOBHBIE 3
JI0Ka3aTeIbCTBA, U
IIEPEHOC €CTh JIBU
MPUMEHSTD Tapa
pelIeHnH 3a1a9




9 Pemenue 3anau YOHM [Tpumenenue popmyn 3HaTh: ONPEIEIICH}
o teme «/[nmmHa IJIOIIAU KpYyTra U JUIMHbI JTIOKa3bIBATh, YTO II
OKPY>KHOCTH U OKPYXHOCTH ’KEHUE, OCYIIECTBI]
IJIOIAb Kpyra» |

10 Pemenue 3amau [Tpumenenue popmyn 3HaTh: ONpeeNeHL
1o teme «/{nuna IUIOUIAIA KpyTra U JTUHBI JIOKa3bIBATh, YTO II
OKpPY>KHOCTH U OKPYXHOCTH YKEHUE, OCYIIIECTBI]
IJI0IAIb KpyTa .

11 IIpusma. YOC3 IToctpoenue puryp 3HATh: BUJIbI YETHI]
[Tapannenenunen CBOMCTBA, (HhOpMYIT
BBIIIOJIHATD YEPTEHR
pemaTs IpOCTEHII!
«YeTbIpexyroibHu
12 IIpusma. [Toctpoenue puryp 3HaTh: BUJIbI YETHI]
[Tapannenenunen CBOMCTBA, (HhOPMYJT
BBIIIOJIHATH YEPTER
peuaTh IpocTen
«YeTpIpexyrojibHU
13 O0mbem Ttena. VII3Y 1) nonutue odbema 2) 3HaTh: CBOMCTBA C1
CaoiicTBa CBOMCTBA MPSMOYTOJIBHOTO | YETHIPEXYTOJIbHUK:
IIPSAIMOYTOJIBHOTO napajuienenuneaa OKPYKHOCTH; CBOH
napajuliesenune1a BIINCAHHOTO YETBI[
pemaTs 3a1a4u, oI
CBOMCTBA
14 IInpamuna VII3Y Buns! nupamun , METb: IPOBOJIUTE
[TocTpoenne nupamuyg BEKTOpPaMH, BBIYUC
KOOPJIHMHATHI BEKTC
BEKTOpaMHU
15 Hunusap KY bokoBas u nonHas 3HaTh: ypaBHEHUS
ITOBEPXHOCTh LIAJIUHIPA MPSIMON, YMETh UX
IIPEACTABIICHUE O E
16 Konyc YK3VY @opMyabl 1 BeluucieHuit | Mcrosb3oBaTh Opro
Iomaan OCHOBaHUA IIOJIHOU YMCHUS B IPAKTUYICC
MMOBEPXHOCTU PCHICHUS MMPAKTUYCC
KOHYCa.Y CEUeHHBIH KOHYC HaXO0XKIECHUEM TEOME
17 Coepa u map KY [Nonsitre cdepsl u mapa
18 AKCHOMBI YOHM AKCHOMBI
IJIaHUMETPUHN
19 [ToBTOpEHUE. YOC3 lmpusHak
[Ipuznaku DopMyITUPOBKHU U
paBeHCTBa MpUMeHeHNe2 )IPU3HaAK
TPEYrOJbHUKOB 3)mpusHaK




20 IToBTOpEHUE. Pemenue 3amau
[Ipuznaku
paBCHCTBA
TPEYTrOJIbHUKOB

21 [ToBTOpEHUE. VII3Y 3ajauu Ha MPUMEHEHUE
ITomobue MIPU3HAKOB ITOI00MS
TpeyI‘OJ'IbHI/IKOB TpeyI‘OJ'IbHI/IKOB

22 IToBTOpEHUe. 3amgaun Ha MpUMEHEHNE
ITomobue MIPU3HAKOB ITOI00MS
TPECYTrOJIbHUKOB TPECYTrOJIbHUKOB

23 [ToBTOpEHME KY [Tnomany :
Jlmomanu TpEeyroJbHUKA
MHOTOYTOJIbHUKO ,JIPSMOYTOJIbHUKA ,
B KBaJpara , TpPaIeLuH ,

pomba

24 [ToBTOpEHUE Penrenue 3anau
Jlmomamm
MHOTOYTOJIbHUKO
B

25 [ToBTOpEHME. VII3Y [Ipsimass 1 obpartHas
Teopema TeopeMa
[Tudaropa

26 [ToBTOpEHME. Penrenue 3anau
Teopema
[Tudaropa

27 IloBTOpEHHUE. YOC3 JlercTBUA Hall BEKTOPAMU.
Bexkropsl. MeTton [Ipocreiimne 3axaun B
KOOpJAUHAT KOOpPJAMHATAX

28 [ToBTOpEHHE. @opmyJibl TUIOIAAN Kpyra
Jnunaa U JUTUHBI OKPY>KHOCTH
OKPYXXHOCTH U
IJI0IIaAb Kpyra

29 Tect

30 IToarorosxka k
KOHTPOJILHOM
pabote

31 IToaroroBka K
KOHTPOJIBHOU
pabote

32 Hrorosas
KOHTpPOJIbHAS

pabora




33 AHnanu3 1
KOHTPOJIbHOM
paboThI
34 Hrorossiii ypok 1
Tun ypoka dopma KOHTpOJIS
YOHM - ypok 03HaKOMJIEHUSI C HOBBIM MaTepUaIOM MJI - MaTeMaTUYECKUI JUKTAHT
Y3UM - ypok 3aKperuieHus: N3y4€HHOT0 MaTepuaa CP - camocrosaTenbHas paboTta
VII3Y - ypok npuMeHEHMs 3HaHUM U yMEHUI @O - ppoHTANBHBII OMIPOC
KY — kxoMOuHMpOBaHHBIN ypOK [P — mpaxTuueckas padora
K3V - xoHTpOabs 3HaHWI 1 YMEHUI JAM - nupakTU4ecKre MaTepuabl
YOCS3 - ypok 00001eHs 1 CUCTEMAaTH3aluY 3HAHUH KP - xoHTpOsBHAS paboTa




