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PABOYASA TIPOI'PAMMA 11O AJITEBPE 8 KJTACC

Paszngeua 1. [HosicHuTebHAA 3aIUCKA

PaGouas mporpamma mo u3yudeHuio aiareOpbl B 8 Kiacce cOCTaBiIeHa Ha OCHOBE CIIETYIOIIUX
JIOKYMEHTOB!

1. [Ipumepnass mporpamMmma OCHOBHOro  obOmiero oOpa3oBaHusi 1O  MaTeMaTHKE.
Marematuka..Conepxanue oopasoBanusi. COOpHUK HOPMATUBHO-TIPABOBBIX TOKYMEHTOB H
MeToAnYeCcKuX MaTepuaiioB. -M.:Benrtana-I'pad, 2008

2. [Tporpammbl 001€00pa3oBaTENbHBIX yUpexkaeHH. Anredpa. 7-9 kmaccel. CocTaBHUTENb
bypmuctpoBa T.A. Atopsl nporpammel FO.H. Makapsiues, H.I'. Munntok, K.M. Hemikos,
C.b. CyBopoga. 3-¢ m3a. M.: IIpocsemienue, 2010

3. l'ocynapcTBeHHBIM CTaHIApT HA4YaJlbHOTO OOIIEr0, OCHOBHOTO OOIIETO U CPEAHEro
(mosHOTO) O0IIETO 00pa30BaHMS.
Ha n3ydenue anreOpsl B § kitacce BbIeIeHO B yueOHOM miane 34, 102 4 B rox.
[Tpuka3z MunucrepcTBa oopazoanust P® ot 05.03.2004 r Ne 1089./3MeHeHHE KOJIMYECTBA YaCOB
B TEMaTHYECKOM IUIAHUPOBAHHUHU CBSI3aHO C BBEJACHHEM Kypca CTaTUCTHKH, KOMOMHATOPUKU U TEOPUHU
BEPOATHOCTEH

CrpyKTypa f0KyMeHTa

Pabouas nporpamma 1o anreOpe BKIHOYAET pa3/eibl: MOSCHUTENbHYIO 3alIUCKa; LEIH U3ydeHUs
MaTeMaTHKH, OCHOBHOE COJEP>KaHUE C IPUMEPHBIM pacHpefeleHueM Y4eOHBIX 4acoB IO pa3jeliam
Kypca, TpeOOBaHUS K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, KaJI€HAAPHO-TEMATHYECKOE [UIaHUPOBAHHE,
JuTeparypa.

enun u3yyenusi MaTeMaTuKH B 8 KJacce

Hzyuenue mamemamuxu Ha CMYNEHU OCHOBHO20 00wWe2o0 00paA306aHUs HANPAGLIEHO Ha
oocmudiceHue cnedyrwux yeei.

® OBJIAQJICHUE CUCTEMOW MaTeMaTHYECKUX 3HAHUW U YMEHHM, HEOOXOIUMBIX Uil MPUMEHEHUS B
MPaKTUYECKON AESITEbHOCTH, U3YUEHUS! CMEXKHBIX JTUCIUILINH, POI0HKEHNs 00pa30BaHUs;

® HHTEJJIEKTYaJIbHOE Pa3BUTHE, (POPMHUPOBAHNE KAUECTB JINYHOCTH, HEOOXOIUMBIX YEJIOBEKY IS
MOJTHOLEHHON JKM3HU B COBPEMEHHOM OOIECTBE, CBOMCTBEHHBIX MaTEMaTHMYECKOW AEATeNbHOCTH:
SICHOCTH M TOYHOCTU MBICIM, KPUTHUYHOCTH MBIIUIEHUS, UHTYMUIHUH, JIOTHYECKOIO MBbIIIECHUS,
9JIEMEHTOB AJITOPUTMUYECKON KYJIbTYpbl, MPOCTPAHCTBEHHBIX IPEACTaBIECHUHN, CIIOCOOHOCTH K
MIPEOIOJIEHUIO TPYAHOCTEM;

e (opmupoBaHue NpeAcTaBICHU 00 UIESIX U METOJaX MaTeMAaTHKH KaK YHUBEPCAJIBHOTO SI3bIKa
HAyKH U TEXHUKH, CPEACTBA MOJIEITUPOBAHUS SBJICHUI U ITPOLIECCOB;

® BOCIHUTaHUE KYJIbTYPHI JIMYHOCTH, OTHOLIEHHS K MaTeMaTHKe KaK K 4acTHU OOIIeye0BeuYeCKOn
KYJIbTYpbI, UTpatoIiel 0co0yto poiib B OOIIIECTBEHHOM Pa3BUTHH.

B x00e oceoenus codepocanus Kypca yuawuecs noayiarom 603MOHCHOCHb:

® Ppa3BUTH NIPEACTABIEHUS O YHUCIIE U POJIM BBIUMCIIEHUN B YEIOBEYECKOU MTPAKTUKE;

e cdopmMupoBaTh MIPaKTUYECKHE HaBbIKU BBITIOJTHEHUSI YCTHBIX, MMCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUMCICHUN, Pa3BUTh BRIYUCIUTENBHYIO KYIbTYPY;

® OBJIAJCTh CHMBOJIMYECKHM SI3BIKOM  ajredpsl, BbIpabOTaTh (OpPMaIbHO-ONIEPATUBHBIC
anreOpandecke YMEHHMs M HAayuuThCsl MNPUMEHSATh HMX K PEUICHWI0 MaTeMaTU4eCKUX U
HEeMaTeMaTUYeCKUX 3a/1a4;

® U3Y4YUTh CBOMCTBa M rpaduku (GYHKUUH, HAYIUTHCS MCIOJIB30BaTh (DYHKIIMOHAJIBHO-

2



rpaduyecKue IpeCTaBICHUS U ONIMCAHUS U aHAJIM3a PEATbHBIX 3aBUCUMOCTEH;

® TIOJY4YUTh IPEACTABICHUS O CTATUCTHUYCCKHUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O
pa3NMYHBIX crmoco0ax WX U3ydeHHUs, 00 OCOOCHHOCTSX BBIBOJOB U IPOTHO30B, HOCSIINX
BEPOSTHOCTHBIN XapakTep;

® Dpa3BUTHh JIOTHYECKOE MBIIIJICHHE U PeYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKICHHSI,
MIPOBOJNTHh HECJOXKHBIC CHUCTEMATH3AIMH, MPUBOJIUTH MPUMEPHI U KOHTP-IIPUMEPHI, HCIIOIH30BAThH
pa3jMYHbBIC S3BIKH MAaTEMAaTHKH (CIIOBECHBIH, CHMBOJIHMYCCKHM, TrpapUUeCKHil) I HIUTFOCTPAIUH,
WHTEPIPETAINH, APTYMEHTAILIUU U JIOKa3aTeIhCTRA.

l'eomempuss — OAVMH W3 BAKHEHIIMX KOMIIOHEHTOB MaTeMaTHYeCKOro oOpa3oBaHMS,

HeoOxomuMasi Uil IPUOOPETEeHUsT KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE W MPAKTHYECKH 3HAYMMBIX
yMEHHH, (OPMHUPOBAHHS s3bIKA ONHCAHHS OOBEKTOB OKPYKAMOIIEro MHUpa, JUIS Pa3BUTHSA
MIPOCTPAHCTBEHHOTO BOOOPaKEHUS M MHTYUIIUH, MATEeMAaTUYECKOW KYJIBTYpBI, IS ACTETHYECKOTO
BOCIUTAHMS ydarmxcs. M3ydeHue reoMeTpry BHOCUT BKJIaJl B PA3BUTHE JIOTHYECKOTO MBIILJICHHS, B
(dhopMUpOBaHHE TTOHSITHS JOKA3aTEIbCTBA.
H3zyuenue mamemamuku Ha cmynenu OCHOBHO20 00wle20 00pPaA3068aHUsI HANPABIEHO HA OOCMUICEHUE
cnedyrouwux yeneu.

L4 OBJIAJACHUC CUCTEMOM MaTeMaTUYECKMX 3HAHUN U YMeHHﬁ, H6'06XO,Z[I/IMBIX IJI1 IPUMCHCHHSA B
HpaKTquCKOﬁ ACATCIIbBHOCTU, NU3YYCHUA CMCIKHBIX JUCHUIIIINH, IIPOAOJIKCHUA O6paSOBaHI/I5{;
L4 HWHTCJUICKTYAJIbHOC PAa3BUTHUC, (1)OpMI/IpOBaHI/IC Ka4y€CTB JIMYHOCTH, H€O6XOIII/IMI)IX YCJIOBCKY IJId

MOJIHOLIGHHOM KW3HM B COBPEMEHHOM  OOIIECTBE, CBOWCTBEHHBIX MaTEMaTUYECKOU
NEATEIbHOCTH: ICHOCTU U TOYHOCTH MBICIIA, KPUTUYHOCTH MBILUIEHUS, UHTYUIUH, JOTUYECKOTO
MBILIJIEHUS, 3JIEMEHTOB QJITOPUTMUYECKON KYJBTYpPbl, HNPOCTPAHCTBEHHBIX MPEACTABICHUM,
CIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

. (dbopmMHupoBaHKE TPEACTABICHUN 00 WAEAX M METOJaX MAaTEeMaTUKH KaK YHHUBEPCAJILHOTO S3BIKA
HAyK{ U TEXHUKH, CPEACTBA MOJCIUPOBAHMS SIBJIICHUN U IIPOLIECCOB;
. BOCIUTAHHUE KYJIbTYphl JIUYHOCTH, OTHOIICHHUS K MaTEeMaTHKE KaK K 4acTH OOIIeueIoBeYecKoit

KYJIbTYpbI, UTPaoOIIel 0cO0YI0 poiib B OOIIIECTBEHHOM Pa3BUTHH.
[ ]
Ilenu usyuenus Kypca 8 knacca:
-pa3BUBaTh NPOCTPAHCTBEHHOE MBILUIEHUE U MATEMATHUYECKYIO KYJIbTYPY;
-YYUTh SICHO M TOYHO HM3J1aratb CBOU MBICIIH;
-popMUpOBaTh KayecTBa ITUYHOCTH HEOOXOJMMBIE YEIOBEKY B TIOBCEJIHEBHOW JKM3HH: YMEHUE
MIPe0I0IeBaTh TPYAHOCTH ,JJOBOJUTH HAYATOE JEJIO IO KOHIIA;
-IIOMOYb MTPHUOOPECTH OIBIT UCCIEIOBATENLCKON PaOOTHI.

3aoauu Kypca:
-HAY4UTb I10JIb30BATHCS FTEOMETPUUYECKUM S3bIKOM JIJISl ONUCAHUS IPEIMETOB;
-Ha4aTh U3y4YE€HUE MHOTOYTOJIbHUKOB M UX CBOMCTB, HAYYUTh HAXOAUTH UX IJIOIIA]IH;
-BBecTH Teopemy [ludaropa U HAyYUTh TPUMEHITh €€ TpPU PEHICeHUH MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB;
-BBECTH TPUTOHOMETPUUYECKHE TIOHSTHUS CHUHYC, KOCHHYC M TaHI€HC YyIila B HPSIMOYTOJIbHOM
TPEYroJIbHUKE HAYUYUTh PUMEHSTh 3TU MOHATHUS MIPU PELIEHUU MPSMOYTOJIbHBIX TPEYTOJIbHUKOB;
-BBECTH IOHATHE MOA0OMSI M TMPU3HAKK MOJ00MS TPEYroJbHUKOB, HAy4YUTh pElIaTh 3aJadyd Ha
PUMEHEHHE PU3HAKOB 1010015,
-BBECTH IOHSATUE BEKTOPA, CYMMbI BEKTOPOB, Pa3HOCTH U IIPOU3BE/ICHUS BEKTOpA HA YUCIIO;
-03HAKOMMTH C TIOHATHUEM KacaTeJIbHON K OKPY>KHOCTH.

KounyecTBo yacoB no nporpamme-102 (3uaca B Hexes110)

KoanyecTBo yacoB no miany-101

I1aHoOBBIX KOHTPOJIBHBIX padoT-10

YpoBeHb 00yueHust - 6a30BbIi.

Cpok peanu3anumn padoueii yaeOHO# MporpaMmmbl - OUH Y4eOHbI roj
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Pa3znen 2. YuyeOHO-TeMaTHYeCKOE IJIAHUPOBAHHE.

Bceer U3
0 HUX
CpencrtBa
Homep Temsbl 1 ee yaco | Teo | mpakrt R —— DopMbl
Ha3BaHHE B petu | W4 ¥ METOJIbI 00yueHUs
Ha q.
TEMy
Tema .| 23 |4 19 CpencrBa KonnektuBHasi, rpynmoBas,
Parmonansueie 1poou HATrJISITHOCTH: WH/IMBUyaJIbHAS.
TaOJIHLIBI. Menu | CnoBecHsle, HarJsIIHbIE,
npoektop, CJI- nucku, | mpakTu4eckue,
TECTBI, IBPECTHUYECKUE,
JUTaKTHIECKUN PETpOIyKTUBHEIE,
MaTepHal, KapTOYKd | MPOOJIEMHO-TIOUCKOBBIE,
MHTECPAKTHUBHBIC.
Junaktuyeckue UIPBHI,
MUHH —COpEBHOBAHMS,
MaTeMaTHYeCKUe TUKTAHTHI.
Tema 2. Ksagparasie | 19 4 15 Cpencrsa KomnexruBHas, rpynnosas,
KOpHHU HarJsIHOCTH: WH/MBUyaJIbHAS.
TaOIHIIBI, CrnoBecHble, HarJsIIHBIE,
U3MEpPUTEIIbHBIE [IPAKTUYECKHE,
puOOpBI. Menu | aBpecTuyeCKHUE,
npoektop, CJI- nucku, | penpoayKTHBHBIE,
TECTHI, POOJIEMHO-TIOUCKOBBIE,
JUTaKTUYECKUN UHTEpPaKTUBHBIE.
Marepual, KapTouku | Jnmakruyeckue UTPHI,
MUHH —COpEBHOBaHMS,
MaTeMaTHYECKHE TUKTAHTHI.
Tema 3. Ksagpatusie | 21 2 19 Cpencrsa KomnnekrusHas, rpymnmnosas,
YpaBHEHHUSI HaTJISTHOCTH: WH/IMBUyalIbHAS.
TaOIUIIBI, CroBecHble, HarJsI/IHBIE,
MU3MEPUTEITbHBIC MPaKTUYECKHE,
pUOOPBHI. Menu | 3BpecTHYeCKHe,
npoektop, CJI- nucku, | penpoayKTHBHEIE,
TECTBI, poOJIEMHO-TIOUCKOBBIE,
T TaKTHIEeCKAN WHTEPaKTHUBHBIE.
matepual, kKapTouku | Jmaakruueckue UTPBHI,
MUHH —COpEBHOBAHMS,
MaTeMaTHYeCKUe TUKTAHTHI.
Tema 4. HepaBenctBa | 20 2 18 CpenctBa KomnexTuBHas, rpymmosas,
HarJIsIIHOCTH: WH/IMBUyalIbHAs.
TaOITHIIHI, CroBecHble, HarJsITHBIE,
U3MEpPUTEIIbHBIE MPaKTUYECKHE,
puOOpHI. Menu | aBpecTHYECKHE,
npoektop, CJI- nucku, | penpoayKTHBHBIE,
TECTHI, POOJIEMHO-TIOUCKOBBIE,
JUTaKTHYEeCKUN MHTEpPaKTHUBHBIE.
MaTepual, KapTouku | JlnmakTudeckue UTPHI,
MUHH —COPEBHOBAHMS,

MATEMATHYCCKHUE JUKTAHTHI.




Tema 5. Cremens c | 11 4 7 Cpenctsa KonnektuBHasi, rpynmoBas,
LENbIM  TIOKa3aTeJIeM. HarJIsITHOCTH: WH/IMBUyaJIbHAS.
DneMeHThI TaOJIULIBI, CrnoBecHble, HarJsIIHbIE,
CTaTUCTHKH. U3MEPUTEIIbHBIC NPAaKTUYECKHE,
IpUOOPBHI. Menu | 3BpecTUUECKHE,
npoekrop, CJ1- aAucky, | penpoayKTUBHBIE,
TECTBI, IPOOJIEMHO-TIOUCKOBBIE,
JUTaKTHIECKUN MHTEPAKTHUBHBIC.
matepual, KapTouku | Juaakruueckue UIPBHI,
MUHH —COPEBHOBAHMS,
MaTeMaTHYeCKUE IUKTAHTHI.
Tema 6. [ToBToperne | 8 8 CpenctBa KonnexTtuBHas, rpymmnosas,
HarJsIHOCTH: WH/IMBUyaJIbHAS.
TaOIUIIBI, CrnoBecHsle, HarJsIIHBIE,
U3MEpPUTEIIbHBIE IIPaKTUYECKHE,
puOOpHI. Menu | aBpecTUyECKHUE,
npoektop, CJI- nucku, | penpoayKTHBHBIE,
TECTHI, pOOJIEMHO-TIOUCKOBEIE,
JUTaKTUYECKUN UHTEpPaKTUBHBIE.
Marepual, KapTouku | Jmmakruyeckue UTPHI,
MUHH —COpEBHOBAHMS,
MaTeMaTHYECKUE TUKTAHTHI.
UTOoro 102 |16 86

Copepxanue TeM y4e0HOI0 Kypca 1 OCHOBHbIE Pe3yJIbTaThl 00y4eHHs

PaunonajibHbie Apoou (234)

Panmonanshas 1po0s. OCHOBHOE CBOMCTBO Ipo0Ou, cokparieHue apooeit. ToxxnecTBeHHbIE
peoOpa3oBaHus pallMOHAIBHBIX BeIpaKeHUH. DyHKIMS y = K/X U ee rpaduk.

[TonsTHst IPOOHOTO BBIpAXKEHUS, pallMOHANbHON 1poou. OCcHOBHOE CBOMCTBO Apodu. IIpaBuio o6
M3MEHEHMH 3Haka mepen ApoObio. [IpaBuna cioxeHHs, BBIYMTAHUS JIpoOel C OJMHAKOBBIMU M C
pa3HbIMU 3HaMeHartensiMH. [IpaBuia ymMHOXeHUs, JeleHUus ApoOeil, BO3BeAeHUsI IpoOU B CTETICHbD.

IlonsaTe TOXIECTB a,

TOXIACCTBCHHO PpPAaBHBIX BBIP a)KCHI/II\/'I,

TOXKICCTBCHHBIX HpeO6pa3OBaHHﬁ

BbIpakeHUs. PanrioHanbHble BRIpaXXeHUS U UX npeodpasoBanusi. CBoiicTBa U rpaduk GpyHKINUN

y= K npu k> 0; mpu k < 0.
X

KBaaparubie kopuu (19)

[Toustue 006 HUppallMOHAJIbHBIX 4YHCJIaX.

OyHKIUA Y = JX ee cBoiictBa 1 rpaduk.

Tlonsarue

paroOHAIBHOIO,

UPPaLMOHAIILHOTO,

OOmme cBeneHUs O JIEHCTBUTENBHBIX YHCIAX.
KBanpatusiii kopeHb. [loHSTHE O HaXOXAEHUM NPUOIMKEHHOTO 3HAYEHHUS KBAJIpPaTHOIO KOPHS.
CpoiicTBa KkBazapaTHbIX KopHeH. IIpeoOpa3oBaHus BhIpak€HHUH, COAEpKAIIMX KBaJpaTHbIE KOPHH.

JNIEUCTBUTEILHO

qucia, OIpEaAcCIICHUC

apI/I(bMCTI/IquKOFO KOpH:, TCOPEMbI O KBAaJAPATHOM KOPHE M3 IMPOU3BCACHUSA, U3 I[pO6I/I, TOXKICCTBO

N x? =[x

.KBanpatnsie ypaBHenus (214)

KBanpatHoe ypaBHeHue. @opmysia KOpHEW KBaapaTHOTO ypaBHEHHUs. PellleHue painroHalbHBIX
NPUBOIAIIMX K KBAJAPATHBIM YPABHEHUSM M  IPOCTEHIIUM

ypaBHeHUH. Pemenue
palMOHAIBHBIM YPaBHEHHUSIM.
HepagencrBa (20 4)

3aj7a4,

YucaoBbie HCpaBCHCTBA H HX cBoiictBa. llouneHHOE CIIOKEHHE U YMHOXCHUE YHCIIOBBIX
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HepaBeHCTB. [lorpemHocTs U TOYHOCTh MPUOIIKeHNs. JInHelHbIe HepaBeHCTBA C OJTHOW MEePEeMEHHOM
U UX CUCTEMBI.
CTreneHb ¢ HeJBIM NMOKa3aTe1eM. JjieMeHThI crTaTHeTuKH (11 u).
CreneHp ¢ LETbIM TOKazateleM M ee cBodcTBa. CraHmapTHBIM BUJ 4ucia. [IpuOavmKeHHBIH
BBIYUCIICHHUS.
. [loBTOpenue (84) ParmonanpHbie 1poOu. Permenue kBaapaTHeIX ypaBHeHUH. HepaBeHcTBa.

Paznen 3. KajienpapHo-teMaTu4eckoe IIIaHUPOBAHUE

No Coneprxanue yueOHOT0 MaTepuasia Komu | Jlara K/ | Ilpumevan
ypoka YECTB P ne
0
4acoB

PaumnonajbHble 1podu u ux cBoiicTBa (23 ypoka)

1 PanmonanbHbIe BBIpaXEHUS. 1 4.05

2 PanrioHanbHbIE BBIpa)KEHUS. 1 6

3 PanyoHanbHbIE BBIpaKEHUS. 1 7

4 OcHoBHOE cBOMCTBO podu. CokpaiieHue IpoOei. 1 11

5 OcHoBHOE CBOMCTBO podu. CokpaineHue IpoOei. 1 13

6 OcHoBHOe cBoiicTBO ipodu. CokpaieHue apooei. 1 14

7 Cno)xeHue ¥ BRIYMTAHUE IPOOei ¢ OJIMHAKOBBIMHU 1 18
3HAMEHATEISIMH.

8 Cno)xeHue ¥ BRIYMTAHUE IPOo0ei ¢ OJIMHAKOBBIMHU 1 20
3HAMEHATEISIMH.

9 Crno)keHue ¥ BRIUMTAHUE IpOo0ei ¢ pa3HbIMHU 1 21
3HAMEHATEISIMH.

10 | CnoxeHnue u BEIYMTAHKE IPoOCiH ¢ pa3HBIMU 1 25
3HaMEHATEISIMH.

11 | Cnoxenue u BeluMTaHuE Apo0OEi C pa3HBIMU 1 27
3HAMEHATEISIMH.

12 | KonrponbHast paboraNel mo teme «CroxxeHue u 1 28 1
BBIUHUTaHUE Apo0Oeii C OJMHAKOBBIMU U PA3HBIMHU
3HAMEHATEISIMI.

13 | YmHOx)eHue npobeii. Bo3Benenue 1pobu B CTENEHb. 1 2.10

14 YMHOxeHue apobeit. Bo3enenue npodu B CTENEHb. 1 4

15 Jlenenue npoGeit. 1 5

16 | Jlenenue npoOeii. 1 9

17 | IIpeoOpa3oBaHue paliiOHAJIBHBIX BBIPAKEHUH. 1 11

18 | IIpeoOpa3oBaHue paliiOHAIBHBIX BBIPAKEHUH. 1 12

19 | IlpeoOpa3zoBaHue paIMOHAILHBIX BBIPAKCHUU. 1 16

20 | [Ipeobpa3zoBaHMe paIlMOHAIBHBIX BBIPAKEHUH. 1 18

21 | OyHKIMA Yy = K/X U ee TpaduK. 1 19

22 | OyHKIMA y = K/X U ee rpauk. 1 23

23 | KonTpompHas padoTta 1o Teme No2«YMHOXKEHHE TPOOEH. 1 25 1
Bo3BeneHue 1pobH B CTENEHb)
Ksaapartubie kopau (19ypoxos)

24 | PanmoHanpHbIC U MPPANMOHATHHBIEC YHCIIA. 1 26

25 PannonansHble ¥ MppalMoHaIbHbIE YUCIA. 1 8.11

26 | KBamparHsie kopHU. AprdMeTHIECKNN KBaAPATHBIHI 1 9
KOPEHb.

27 | KBamparneie kopHu. AprdMeTHIeCKUH KBaApaTHBIHI 1 13
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KOPEHB.

28 | VpaBuenue x"=a 1 15

29 Haxosxienne npuOIMmKEeHHBIX 3HAYCHHUH KBaJIpaTHOTO 1 16
KODHSL.

30 | dyskums y=Vx u ee rpaduk. 1 20

31 | ®ynkuus y = Vx u ee rpadux. 1 22

32 | KBampaTHbIif KOpEHb U3 MPOU3BEACHHS , TPOOU, CTETICHH. 1 23

33 | KBampaTHbIif KOpEHb U3 MPOU3BEACHHS , TPOOU, CTETICHH. 1 27

34 | KBamparHslii KOpeHb U3 IPOU3BEICHUS , IPOOH, CTETICHH 1 29

35 | Kontponbnas paboraNe3 mo teme «KBagpaTHblil KOpeHb 1 30
13 IPOU3BEACHUS , Ipo0u, cTeneHn"

36 BriHeceHre MHOKUTENS U3-T10] 3HaKa KOpHs. BHeceHune 1 4,12
MHOYHTEJIS 1101 3HAK KOPHSI.

37 BriHeceHre MHOKUTENS U3-T10] 3HaKa KopHs. BHeceHune 1 6
MHOYHTEJIS T10JT 3HAK KOPHSI.

38 BriHeceHre MHOKUTES U3-T10] 3HaKa KopHs. BHeceHune 1 7
MHOYHTEJIS T10J1 3HAK KBaJJPAaTHOTO KOPHSI.

39 | [IpeoOpa3oBanme BEIpAKEHUH, COACPKAIINUX KBAIPATHBIC 1 11
KOpHHU.

40 | IIpeoOpa3oBaHme BEIPAKEHUH, COACPKAIINUX KBAIPATHBIC 1 13
KOPHH

41 | IlpeoOpa3oBaHue BBIPAKECHUH, COIEPIKAIINX KBAIPATHBIC 1 14
KOPHH.

42 | KonrponbHas pabotaNed mo teme «IIpeobpasoBanue 1 18
BBIPXKEHUI, COIEPIKAIUX KBAJAPATHBIE KOPHU.
KBanparnbie ypaBHeHus (21 ypoka)

43 Omnpenenenue KBagpaTHOro ypaBHeHus. Henonnbie 1 20
KBaJ[paTHbIC YPABHEHUSI.

44 | OnpenesneHue KBaApaTHOro ypaBHeHus. HenomHbie 1 21
KBaJ[paTHbIC YpaBHEHUs. Pemenne KBaapaTHBIX
ypaBHEHUH BbIIEJICHHEM KBaJIpaTa JIBy4JICHa.

45 | PemieHue KBaJIpaTHBIX yYpaBHEHHH 1o hopmyie. 1 25

46 | Pemenne KBaJIpaTHBIX ypaBHEHHH 10 opMmyIe. 1 27

47 | PemeHue KBaJIpaTHBIX YpaBHEHUI 1o popmyie. 1 28

48 | Pemenue 3aa4 ¢ MOMONIBIO KBAIPATHBIX YPaBHEHUH. 1 11.01

49 Pemrenue 3a1ay ¢ TOMONIBIO KBAJIPATHBIX YPABHEHMII. 1 15

50 | Pemenwne 3a7a4 ¢ MOMOIIBIO KBAIPATHBIX YPaBHEHHA. 1 17

51 | Teopema Buera. 1 18

52 | Teopema Buera. 1 22

53 | KontponbHas padotaNe5 mo teme «Perrenne 1 24
KBaJIPATHBIX YPaBHEHHI 110 GopMyIIe.

54 | Pemenuie npoOHBIX pallMOHAIbHBIX YPABHEHHH. 1 25

55 | Pemenue ApoOHBIX pallMOHAIBHBIX YPAaBHEHUH. 1 29

56 | Pemenne npoOHBIX pallMOHATBHBIX YPAaBHEHH. 1 31

57 | Pemenne ApoOHBIX pallMOHAIBHBIX YPaBHEHHH. 1 1.02

58 | Pemenue 3a7a4 ¢ MOMOIIBIO PAlMOHATIBHBIX YPaBHEHUH. 1 5

59 Pemenue 3aa4 ¢ mOMOIIBIO PAlMOHAIBHBIX YPaBHEHHIA. 1 7

60 Pemnrenue 3a1au ¢ TOMOIIBIO pallMOHATIBHBIX YpaBHEHUI. 1 8

61 Pemenue 3a1au ¢ TOMOIIBIO pallMOHATIBHBIX yYPaBHEHHI. 1 12

62 Pemrenue 3a1a4 ¢ TOMOIIBIO pallMOHATIBHBIX YpaBHEHUI. 1 14
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63 | KourponbHas pabotaNe6 mo teme «Pemienue ApoOHbBIX 1 15
palMOHAIbHBIX YPABHECHUNY.
Hepagencrna (20 ypokoB)
64 | Yucnossle HepaBeHCTBA. CBONCTBA YMCIOBBIX 1 19
HEPaBEHCTB
65 | Yucnosble HepaBeHCTBA. CBOMCTBA YHCIOBBIX 1 21
HEPaBEHCTB
66 | Yucnosbie HepaBeHCTBA. CBONCTBA YMCIOBBIX 1 22
HEPaBEHCTB
67 | Yucnosble HepaBeHCTBA. CBONCTBA YMCIOBBIX 1 26
HEPaBEHCTB
68 | CinoxxeHHe U YMHO)KCHHE YHCIIOBBIX HEPABEHCTB 1 28
69 | CioxxeHue U yMHOKEHHE YHCIIOBBIX HEPABEHCTB 1 1.03
70 | CinoxxeHHe U YMHO)KCHHE YHMCIIOBBIX HEPABEHCTB 1 5
71 | [lorpemHoCcTh U TOUHOCTh NPUOIUKEHUSI 1 7
72 | KoutponbHas pabota No7 mo teme «CrnoxeHue u 1 12
YMHO)KEHHUE YUCIIOBBIX HEPABEHCTBY
73 [Tepecedyenue u 00bEAMHEHNE MHOXKECTB 1 14
74 | YnucnoBble NPOMEXKYTKU 1 15
75 | YncnoBble NPOMEXKYTKU 1 19
76 | PereHue HEPaBEHCTB C OJTHOM MIEPEMEHHOM 1 21
77 | Pemenue HepaBEHCTB ¢ OHON EpEMEHHON 1 22
78 | PemeHue HEPaBEHCTB C OJTHOW NIEPEMEHHOM 1 2.04
79 | Pemenue cucteM HEPaBEHCTB C OHOM MEepeMEHHON 1 4
80 | Pemenue cucteM HEPABEHCTB C OJTHOM NEPEMEHHOM 1 5
81-82 | Pemenue cucteM HEPAaBEHCTB C OJTHOM MEPEMEHHOU 2 9,11
83 | KonTpomnbras padotaNe8 mo teme «Perienne cuctem 1 12
HEPaBEHCTB C OJJTHON MEePEeMEHHOM»
CreneHs ¢ HeJBIM MOKAa3aTe1eM. JJIeMEHThI
cratucTuku. (11 ypokos)
84 | Ompenenenue CTENEHH C IETBIM OTPULIATETEHBIM 1 16
noKaszaresaem
85 | Ompenenenue cTENeHH C ETBIM OTPULIATETEHBIM 1 18
noKaszaresem
86 | CpoiicTBa CTENEHH C IIETBIM TMIOKa3aTeIeM 1 19
87 | CBoiicTBa CTENEHH C IENBIM MOKa3aTelleM 1 23
88 CraHapTHBIN BUJ YKcaa 1 25
89 CraHmapTHBIN BUJ YKCIa 1 26
90 | C6op u rpynnupoBKa CTaTUCTUYECKUX JaHHBIX 1 28
91 | C6op u rpynmupoBKa CTATHCTUICCKUX JTAHHBIX 1 3.05
92 | HarnsgHoe npescTaBlieHUue CTaTUCTHYECKOM 1 7
nHpopManuu
93 | HarnmsigHoe npescTaBiieHUue CTaTUCTUYECKOM 1 10
nHpopManuu
94 | KonTpomnbHas padota mo TeMmeNe9 «CTereHb ¢ IeNTbIM 1 14
nokaszareseM. JJIeMEHThl CTATUCTUKH
IloBTOpenue (8 ypokos)
95 | IToBTopenue. [IpeobpazoBaHue palMOHATBHBIX 1 16
BBIPA)KECHU.
96 | IloBTopenue. [IpeobpazoBaHue palmOHAIBHBIX 1 17
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BBIPAYKCHHIA.

97 | IloBTopenue. [IpeoOpazoBaHne BhIpaKEHHIA, 21
CoJIep>KaliX KBaJpaTHbIE KOPHHU.
98 | IloBTOpeHnue. Pemenne qpoOHBIX parmOHAIBHBIX 23
YpaBHEHUM.
99 [ToBTOpenue. Pemenre 3aaa4 Ha cocTaBiIeHUE APOOHO- 24
palMOHAIBHBIX YPABHEHMUIA.
100- | Uroroas koHTpoabHas padoraNel( 28.30
101
102 | UToroBslii ypox 31




Paznen 4. TpeOoBaHus K pe3yjabTaraMm 00y4eHUs
B pe3yJbTaTe H3yueHust a.]'[I‘eﬁpr YYE€HUK TO0/IZKEH

3HAMb/NOHUMAMb

e CYLIECTBO IOHATUS MAaTEMAaTUYECKOIO JOKA3aTEIbCTBA; IPUMEPHI 10KA3aTEIbCTB;

e CYLIECTBO MOHATHUA AJITOPUTMA; IPUMEPBI AITOPUTMOB;

e KaK HCIIOJIb3YIOTCS MareMarudeckue (popmynbl, ypaBHEHHs W HEpPABEHCTBA; MPUMEPHI HUX
MPUMEHEHUS IJI PELICHHUS] MATEMATHYECKUX U MPAKTUYECKUX 3a]1a4;

e KaK MaTeMaTHYeCKH OIpejesicHHble (YHKIIMH MOTYT ONUCHIBATH peajbHble 3aBUCHMOCTH;
[IPUBOJIUTH TPUMEPHI TAKOT'O ONUCAHUS;

e Kak NOTpeOHOCTH MPAKTUKH MPUBEIU MAaTEMATHYECKYIO HayKy K HEOOXOAUMOCTH PaCUIMpPEHUs
MOHSATHS YUCA;

e BEpPOSTHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEH OKpYXKaroUero Mupa; MpUMepbl
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;

e CMBICI WJACAM3alM¥, I[IO3BOJIAIONICH pemarb 3aaud pPEealbHOW  JACMCTBUTEIBHOCTH
MaTEeMaTHYECKUMH METOJIaMH, IIPUMEPHI OMUOOK, BOZHUKAIOIINX TIPU UICaTH3aIl1H.

>  ymemb

e BBINOJIHATH OCHOBHBIE JEHCTBUS CO CTENEHAMM C LIEJIBIMA MTOKA3aTEIIMHU, C MHOTOYJIEHAMH U C
anreOpanvdeckuMu JIpoOsSMU; BBIMOJIHATH PA3I0KEHWE MHOTOYJICHOB Ha MHOXKUTENH; BBIINOJHATH
TOXJICCTBEHHBIC MPEOOPa30BaHUs PAIIMOHAIBHBIX BBIPAXKCHUN;

e TPUMEHATH CBOMCTBA apU(PMETUUYECKUX KBAJAPATHBIX KOPHEH IJi1 BBIUMCICHUS 3HAUYECHUN H
peoOpa30BaHUIA YHCIOBBIX BRIPAKCHUM, COJIEPKAIINX KBaJIPaTHBIC KOPHU;

e pelIaTh JMHEWHbIE, KBA/IPATHBIE YPABHEHHUS U PAllMOHAIbHBIC YPABHEHUS, CBOASIIUECS K HUM,;

e pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHON NIEPEMEHHON U UX CUCTEMBI;

e HAXOAWTh 3HaUeHUs (QYHKIUH, 3aAaHHON (opMyIoi, Tabnuiel, rpadukoM IO ee apryMeHTy;
HaxOJUTh 3HAUCHHUE apryMeHTa M0 3HAaYeHHI0 (YHKIINH, 33IaHHON TPpa@UKOM WU TabJIUIIeH;

e OMNpeAeNsTh CBONCTBA (DYHKIMU MO ee TpaduKy; MPUMEHATH TpadudecKue mpeacTaBIeHus MpH
pELIEHNH YpaBHEHUI, CHCTEM, HEPABEHCTB;

e OMNWCHIBATH CBOMCTBA M3YyYEHHBIX (YHKIUH, CTPOUTh MX TpaUKU; HCIOIH30BATH
MpUOOpETEHHBIE 3HAHUS U YMEHUS B TIPAKTUUECKON JEATEIbHOCTH U MIOBCETHEBHOM KU3HU JJIS:

— BBIMOJIHEHUSI PacyeToB MO (opMyliaM, COCTaBleHUS (HOPMYN, BBIPAKAIOMIUX 3aBUCHMOCTH

MEXK1y PEalbHBIMUA BEJTMYMHAMM;
— HaxOXJIEHUS HYKHOU (POPMYIIBI B CTPABOYHBIX MaTepHalIax;
— MOJEJIMPOBAHUS TMPAKTUYECKUX CHUTYallUd W MCCICHOBAHMUS ITOCTPOCHHBIX MOJENEN C
MCIOJIb30BaHUEM ammapaTa anreopsl;
—  OINHCaHUS 3aBUCUMOCTEH MeXay GU3NUECKUMHU BETMUYNHAMU COOTBETCTBYOIIUMU

Paszpnes S. CnocoObl U (OpMBI OLICHKH pe3yJibTaTa

TeKYH_[I/Iﬁ KOHTPOJIb YCBOCHUA MATCpHUaJia OCYHICCTBIIACTCA IIYTEM YCTHOFO/HI/ICBMCHHOTO orpoca.
HCpI/IO,Z[I/I‘-ICCKI/I 3HAaHUA U YMCHUS T10 HpOﬁHCHHLIM TEMaM MPOBEPAIOTCA IIPU MOMOIIU KOHTPOJIBHBIX ,
MPAKTUYCCKUX paGOT NI TECTOB.

IIpu TtecTupoBaHuu Bce BepHble OTBeTHl Oepyrcs 3a 100%, Torma oTMeTKa BBICTAaBISETCS B

COOTBETCTBUH c TaOIHLIeH: [MpoueHT BBITTOJIHEHHSI 3ananus/OTMeTKa
95% u Oonee - OTIUYHO
80-94%% - XOpOILIO
66-79%% - YIIOBJIETBOPUTEIHHO

MeHee 66% - HEYJTOBIETBOPUTEITHEHO
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[Tpu BBIMIOSTHEHUH TPAKTUYECKOU PaOOTHI M KOHTPOJIBHOUN pabOTHI:

Copepxanure 1 00beM MaTepuana, MOAJEKAILIEro MPOBEPKE B KOHTPOJIbHOU pabdoTe, ompenensercs
nporpamMmoii. Ilpu mpoBepke ycBoeHHS MaTepuajia BBISBISIETCS IOJTHOTA, HMPOYHOCTH YCBOGHUS
yUYallMMUCS. TEOPUM U YMEHUE NMPHUMEHSTh €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CHUTYyallUsX.
OTMmeTKa 3aBUCUT TAK)KE OT HATMYMS U XapaKTepa MOTPEIIHOCTEH, JOMYIIEHHbBIX YUaIlllUMHCS.

® 2py6aﬂ owubKa — MOTHOCTHIO MCKAYKEHO CMBICIIOBOE 3HAUYEHHUE IIOHATHUA, OIIPEACTICHUS

®* nocpeuwtHocmsv  OTpaXa€T HCTOYHBIC (bOpMy.]'IHpOBKI/I, CBUACTCIIBCTBYIOIINE O HCEYECTKOM
IpeaACTaBICHHUHN pacCMaTpruBaCMOI'0O O6T>CKTa;

* Heoouem — HENPAaBWIbHOE IMpeicTaBlieHne 00 0O0bEKTe, He BIUSIOUIET0 KapJAMHAJIbLHO Ha 3HAHMS
orpeziefieHHbIe TPOrpaMMoOit 00y4YeHuUs;

* Mejikue noepewHocmu — HCTOYHOCTU B YCTHOﬁ W THUCbMEHHOM pe€in, HC HCKaXarolmuec CMbICIIa
OTBCTAa WJIK PCIICHUSI, CHy‘l&ﬁHHC OIIMCKH U T.II.

DTaoHOM, OTHOCHUTEIIFHO KOTOPOTO OIICHUBAIOTCS 3HAHUS Y4YalllUXCs, SBISACTCS O0sS3aTeIbHBIN
MUHHMYM COZICp)KaHUsl TI0 TAHHOMY Ipeamery. TpeOoBaTh OT y4aluxcsi ONpeIesIeHUs,, KOTOpbIe HE
BXOJIST B IIKOJILHBIA KypC — 3TO, 3HAYWT, HABJIEKATh Ha ceOs MPOOJIEMBbI CBSI3aHHBIC C HAPYIIICHUEM
npaB yvamierocs («3akoH 00 00pa3oBaHUNY).

Hcxons wu3 HOpM (HﬂTH6aJ'IJ'ILHOﬁ CI/ICTGMBI), 3aJIOKCHHBIX BO BCCX IPCAMCTHLIX 001acTax
BBICTABJISICTCsA OTMCTKA!

- «5» cTaBUTCS IpU BBINOJIHEHUM BCEX 3aJaHUN IOJHOCTHIO WMJIM MNpPU HaIWYuM 1-2 MeNKux
IIOTPELIHOCTEM;

- «4» cTaBHUTCS MPU HATUYUH 1-2 HETOUYETOB WJIM OJHOM OIIHOKU;
- «3» CcTaBUTCS MPHU BBHIOTHEHUH 2/3 OT 00beMa MPEATIOKEHHBIX 3aJaHUM;

- «2» CTaBUTCS, €CIIM JIOMYIICHBI CYIIECTBEHHbBIE OIIMOKH, MMOKa3aBIlINie, YTO YYAlIUHCS HE BIageeT
00s13aTeIPHBIMI YMEHUSIMH TI0 JAHHOW TeME B IMOJHOW Mepe (He3HAaHWE OCHOBHOTO MPOTPaMMHOTO
Marepuania);

- «1» — 0TKa3 OT BEITIOJHEHUS y‘Ie6HLIX 00513aHHOCTEH.

Y CTHBIM 0npoC OCYIECTBIISETCS Ha KaX/10M YpoKe (3BpHcTHUecKas Oecelia, onpoc). 3ajayeld ycTHOro
orpoca SIBJIIETCSI HE CTOJBKO OIICHMBAHHE 3HAHUHM YYaIMXCSs, CKOJBKO OINpe/eleHne MpOOIeMHBIX
MECT B YCBOEHUH y4eOHOIro MaTepuasa U (UKCUPOBAHNE BHUMAHUS YUEHUKOB Ha CIIOXHBIX MOHATHUSX,
SBJIEHUSX, rpouecce. OlleHKa YCTHBIX OTBETOB ydamuxcs. OTBET OlIeHUBAETCS:

® OTMETKOH «5», €clii y4YeHUK IOJHOCTBIO PACKpPbUI COJEp’KaHuEe MaTepuaia B o0beme -
MPEAYCMOTPEHHOM TMPOTPAMMOM; U3JI0KUI MaTepuail rpaMOTHBIM SI3bIKOM B OIpEAENIEHHOU
JIOTUYECKOU TMOCIEA0BATEIbHOCTH, TOYHO HCIOJb3Ysl TEPMHUHOJIOTHIO JAHHOTO MpeAMeTa Kak
y4eOHOW NUCHUIUIMHBIL; IPABUIBLHO BBIMOTHUI PUCYHKH, CXEMBI, CONMYTCTBYIOIINE OTBETY;
MOKa3aJl yMEHHE WJUIIOCTPUPOBATh TEOPETHUECKHE MOJIOKEHUS KOHKPETHBIMU MPUMEpPAMU;
MPOJICMOHCTPUPOBAJI YCBOCHHE paHEE M3YUYCHHBIX COIMYTCTBYIOIIMX BOIPOCOB, TPAMOTHO
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HCIOJIb3YEMBIX TPU OTBETE YMEHHIl M HaBBIKOB; OTBEYAJ CAMOCTOSITEILHO 0€3 HaBOISIINX
BOIIPOCOB yuuTels. BO3MOXHBI OJJHa — JBE HETOYHOCTH MPU OCBEIIECHHH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YUEHUK JIETKO HCIIPABUJI 110 3AMEYAHUIO YUUTEIIA.

OTBeT olLleHUBAETCSI OTMETKOM «4,. ecIi OTBET YJOBJIETBOPSIET B OCHOBHOM TPEeOOBaHUSIM Ha
OTMETKY «5», HO IIPX 3TOM UMEET OJMH U3 HEIOCTATKOB: JONYIIECHBI OAWH-IBA HEI0YETA IPU
OCBCILICHHMM OCHOBHOTO COJICP’)KaHHUSI OTBETA, MCIIPABICHHBIE [0 3aMECUYAHUIO YUHUTEINS;
JIOTYIIIEHBI OMIMOKa WM 0oJiee IBYX HEIOYETOB MPU OCBEIICHWU BTOPOCTEIICHHBIX BOIIPOCOB
WJIM B BBIKJIQJIKaX, JIETKO UCIPABJIEHHBIE IO 3AMEYAHUIO YUUTEIISA.

OtMeTka «3» CTaBUTCS B CJIEIYIOLIUX CIIy4asiX: HEMOJHO WJIM HEMOCJIEI0BATEIbHO PACKPHITO
coJiepKaHue MaTepualia, HO MOKa3aHo oO0IIee MOHMMAaHUE BOMPOCa U MPOJAEMOHCTPUPOBAHBI
YMEHHS, JOCTaTOYHBIE JIJIs JAIBHEUILEr0 YCBOCHHS MPOrPaMMHOI0 MaTepuaia ONpeaeIeHHbIE
HACTOSIIEN TPOrPaMMON.

OTMeTKka «2» CTaBUTCA B CIEAYIOUIMX CIIy4asX: HE PAaCKpPhITO OCHOBHOE COJEp)KaHHE
yueOHOTro MaTepuaia; OoOHapy>KEHO He3HAHUE WM HENOJHOE MOHWMAHHUE YUEHUKOM OOJbIIe
WM HanOoJiee BAKHOW 4YacTH y4eOHOro MaTepuaia; JONYyIICHBI OMMOKA B OMPEICIICHUN
MOHSATUN, MpPU HUCIOJB30BAHUM CHELHUAIBHOW TEPMUHOJIOTHMU, B PHUCYHKaX, CXeMax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI NTOCIIE HECKOJIBKUX HABOIALIUX BOIPOCOB YUUTENS.
OtmeTka «1» CTaBUTCS B CIEAYIONUX CIydasX: YYCHHK OOHApPYKWJ TOJTHOE HE3HAHUE H
HEMOHMMAHHUE H3Y4aeMOro ydeOHOro Marepuana; He CMOr OTBETHTh HHM Ha OAWH W3
MIOCTaBJIEHHBIX BOIPOCOB IO H3y4aeMOMY MaTepually; OTKa3aJiCd OTBEYaTh Ha BOIPOCHI
YUUTENS

Pa3znena 6. YueOHO-MeTOANYECKOE 00ecIeueHne

1. Anrebpa: Yue6. ans 8 kiacca oOmeoOpasosar. Yupexnaenuit /aBt. FO.H. Makapsiues, H.I.
Mungmrok, K. U. Hemkos, C. b. CyBopoga.; mox pen. C.A. TemsikoBckoro. — 16 u3a.- M.: [IpcBemenue,

2009.

2. B.1M.KoxoB, KO.H.MakapsrueB, H.I'. Munmiok. Jlumaktudeckue maTepuaibl mo aiaredpe mius 8
kiacca. 19-e uznanue. [Ipocsemenne 2014 r

PABOYASA TPOI'PAMMA 110 T’EOMETPHUU 8 KJIACC

Paszngea 1. [HosicHUTEIBLHAA 3aIUCKA

PaGouass mporpamMMa 1o HM3y4eHHIO T€OMETPUMB 8 KJacce COCTaBJIeHAa HAa OCHOBE CIIEIYIOIIHUX
JIOKYMEHTOB:

1.

2.

[IpumepHass  mporpaMma  OCHOBHOIO  oOmiero  o0pa3oBaHusl 10  MaTeMaTHKE.
Marematuka.Conepxanue oOpa3oBanusi. COOpPHHK HOPMAaTHBHO-IIPABOBBIX JOKYMEHTOB H
METOANYECKUX MaTEPHUAIIOB.

[Tporpammel o01mieoOpa3oBaTenbHbIX yupexkaeHuid. ['eomerpus. 7-9 kmaccel. IIporpamma mo
reomerpun. ABTopsl nporpamMmel JI.C.AtanacsH, B.®. byry3os, C.b. Kagomues. CocraBuresns
bypmuctpoBa T.A. 3-e uzn. M.:Ilpocsemenue, 2010.

3.'ocymapCTBeHHBI CTaHIAPT HAYaJIHHOTO OOIIETO0, OCHOBHOTO OOIIET0 M CpeaHero (TIOJHOTO)
o01iero o6pazoBaHusL.
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YpoBeHb 00yueHust - 6a30BbIid.
Koan4yecTBO yacoB -68 (2yaca B HegeJ110).
KoauyecTBo 4acoB no miany -68
I1;1aHOBBIX KOHTPOJILHBIX PadoT-5.
Hean n3yvyeHuss MaTeMaTUKHU

H3yuenue mamemamuku Ha CcmyneHu OCHOBHO20 00we20 00paA3068anus HANPAGIEHO HA
docmudiceHue Credyiouwux yeuell.

® OBJIAJICHHE CUCTEMOW MAaTEeMAaTUYECKUX 3HAHMWA W YMEHHH, HEOOXOAUMBIX JJIsl IPUMEHEHUS B
IIPAKTUYECKOH EATEIbHOCTH, U3YUYEHHS] CMEXXHBIX AUCLUIUINH, IPOAOKEHHUsI 00pa3oBaHuUs;

® HHTEIUICKTYaJIbHOE Pa3BUTHE, (POPMHUPOBAHNE KAUECTB JINYHOCTH, HEOOXOIUMBIX YEIIOBEKY IS
MIOJTHOLIEHHON JKM3HU B COBPEMEHHOM OOINECTBE, CBOMCTBEHHBIX MAaTEMAaTHYECKOH NEATEIbHOCTH:
SCHOCTM M TOYHOCTM MBICIM, KPUTUYHOCTH MBIIUICHUS, WHTYWULUHU, JIOTUYECKOTO MBIIICHMS,
3JIEMEHTOB QJITOPUTMUYECKON KYJIbTYphl, HPOCTPAHCTBEHHBIX MPEICTABICHUH, CHOCOOHOCTH K
IIPEOJOJICHUIO TPYIHOCTEH;

e (opMupoBaHUE NpEACTABICHUI 00 UIEAX U METO/IaX MAaTEMAaTUKU KaK YHUBEPCAIbHOIO SI3bIKA
HAyK{ U TEXHUKH, CPEACTBA MOJIECIUPOBAHUS SIBJIICHUN U IIPOLIECCOB;

® BOCIHTaHUE KYJIbTYphl JUYHOCTH, OTHOIIEHHUS K MaTeMaTHKe KaK K 4YacTH 00IedeI0BeYeCKOi
KYJIBTYpPBI, UT'patoLIei 0cOOYI0 poJib B OOILECTBEHHOM Pa3BUTHH.

B xo00e oceoenus codeparcanus Kypca yuawuecs noayuarom 603MONCHOCHb:

® pa3BUTh IIPEACTABIICHMS O YUCIIE U POJIA BBIYUCIICHUH B 4EJIOBEYECKOM ITPAKTHKE;

e cdopmupoBaTh IIPAaKTUYECKHE HAaBBIKU BBIITOJIHECHUS YCTHBIX, IIMCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYHACICHUN, PA3BUTH BBIYUCIUTEIBHYIO KYJIbTYPY;

® OBJQJETh CUMBOJHMYECKUM S3BIKOM airedphl, BbIpabOTaTh (POPMaIbHO-ONEPATUBHBIE
anreOpandeckue YMEHHMS M HAayuyuTbCsl IMPUMEHSITh MX K PELIEHUI0 MaTeMaTH4eCKUX U
HEMAaTEeMaTHYECKUX 3a/1a4;

® U3yyuTh CBOWcTBA M Tpaduku (YHKIMHA, HAYyYUTbCA MCIIOJIB30BaTh (DYHKIIMOHAIBHO-
rpaduyeckue npeaCcTaBIeHUs Ul ONMCAHMSI U aHAJIM3a pealIbHbIX 3aBUCUMOCTEI;

® [IOJYyYUThb IPEACTABJICHHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAIBHOM MHUPE U O
pa3NMYHBIX CIOCO0aX MX H3Yy4eHHUs, 00 OCOOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSAILIMX
BEPOSITHOCTHBIN XapaKTeD;

® Da3BUTH JIOTUYECKOE MBIIIJIEHHE U peub — YMEHUsS JIOTMYECKH OOOCHOBBIBATH CYKICHMS,
[IPOBOJUTH HECIIOXKHBIE CHUCTEMATHU3allUU, MPUBOAUTH IPUMEPHI U KOHTP-IIPUMEPBI, UCIOJIB30BATh
pa3iauyYHbIe S3bIKM MAaTEMATHUKH (CIIOBECHBIM, CHMBOJIMYECKHH, TrpapuuecKkuil) Ijs WIUIIOCTpaIH,
HMHTEpIpETAlH, ApIyMEHTALUU U 10Ka3aTENbCTBA.

l'eomempuss — OAWMH W3 BAKHEHIIMX KOMIIOHEHTOB MaTeMaTHYeCKOro oOpa3oBaHMs,
HeoOxouMas I TPHOOPETEeHUsT KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE W MPAKTHYCCKH 3HAYUMBIX
yMeHMH, (OPMUPOBAHMS f3bIKA OMHCAHHUS OOBEKTOB OKPYKAIOIIEr0o MHUpa, IS Pa3BUTHUSA
MIPOCTPAHCTBEHHOTO BOOOPaXEHUS W WHTYUIIUH, MATEeMAaTHYCCKOW KYJIBTYPBI, JUII JCTETHYCCKOTO
BOCIUTaHMS yyammxcs. M3ydeHne reoMeTpu BHOCUT BKJIQJ B PA3BUTHE JIOTHUECKOTO MBIIIJICHUS, B
(dhopMUpOBaHHE TTOHITHS JOKA3aTeIbCTBA.
H3yuenue mamemamuxu Ha CMynenu OCHOBHO20 00We20 00PA308aHUS HANPABIEHO HA OOCMUICEHUE
cnedyrouux yenei.

L4 OBJIQJICHUE CHUCTEMON MaTeMaTUYECKHUX 3HAaHUN M YMCHHﬁ, HCO6XO,[[I/IMBIX IJIL MIPpUMCHCHUA B
HpaKTHQCCKOﬁ ACATCIIbHOCTU, U3YYCHUA CMCIKHBIX JUCHUIIIINH, TPOAOJIKCHUA O6p330BaHI/I}I;

° WHTEJUICKTyaJIbHOE pa3BUTHE, POPMUPOBAHNE KAUYECTB JTUIHOCTH, HEOOXOAMMBIX YEIOBEKY IS
MOJTHOIIGHHOW KW3HM B COBPEMEHHOM  OOIECTBE, CBOWCTBEHHBIX MaTEeMaTUYECKOU
JEATEIIbBHOCTHU: SICHOCTU U TOYHOCTH MBICIIM, KPUTUYHOCTH MBIIUICHUS, UHTYULIMH, JIOTUYECKOTO
MBIIIJIEHUS, 3JIEMEHTOB QJITOPUTMUYECKON KYJIbTYpPbl, MPOCTPAHCTBEHHBIX MPEACTaBICHHUM,
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CIIOCOOHOCTH K IIPEOJOIECHUIO TPYAHOCTEMH;

L4 (bOpMI/IpOBaHI/IC Hpe,Z[CTaBHeHPlﬁ 00 HACAX U METOJaX MATEMAaTHKU KaK YHHUBCPCAJIBHOI'O SA3bIKAa
HAayYKH U TCXHHUKHU, CPCACTBA MOACTIUPOBAHUA SIBIICHUH U mponeccoB;

J BOCIUTAHHUE KYJIbTYphl JIUYHOCTH, OTHOIICHHUA K MaTEeMaTHKE KaK K 4acTH OOIIeueIoBeYecKoit
KYJIbTYpbI, UTPatoIlIel 0co0YyI0 poiib B OOIIIECTBEHHOM Pa3BUTHH.
Ilenu usyuenus Kypca 8 knacca:
-pa3BUBaTh MPOCTPAHCTBEHHOE MBILUICHUE U MATEMATUYECKYIO KYIbTYpPY;
-Y4HTh SICHO ¥ TOYHO M3J1araTh CBOU MBICIIH,

-opMHpOBaTH Ka4eCTBa JTMYHOCTH HEOOXOJMMBIC YEIIOBEKY B TIOBCEHEBHOM KU3HU: YMCHHE
MIPEO0/I0JIEBAaTh TPYAHOCTb, JOBOJAUTH HAYATOE JEJI0 10 KOHIIA;
-IIOMOYb IIPHOOPECTH OIIBIT UCCIIEIOBATEIBCKONW PAOOTHI.
3aoauu Kypca:
-Hay4YUTh MOJIb30BATHCS TEOMETPHUECKUM SI3BIKOM TSI OTICAHUS TIPEIMETOB;

-Ha4aTb U3y4YCHUC MHOTOYTI'OJIbBHUKOB U UX CBOﬁCTB, HAay4YUTb HAXOAWUTb UX ILJIOIIAJU;
-BBecTH TeopeMy [Iudaropa u HayduTh NPUMEHSTD €€ MPH PEIICHUH MTPSIMOYTOIBHBIX

TPEYTroJIbHUKOB;

-BBECTH TPUTOHOMETPUYECKUE IIOHATUS CUHYC, KOCUHYC U TAHI'€HC YIJIa B IIPIMOYTOJIbLHOM
TPEYTrOJIbHUKE HAYYUTh [IPUMEHSATh 3TH IIOHATHS [IPU PELLICHUH IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;
-BBECTHU IOHATHE MTOJI00US U IPU3HAKU [TOJO0US TPEYTOJIbHUKOB, HAYYUTh pelliaTh 3a/1a4M Ha
MPUMEHEHHE TIPU3HAKOB MOI00US;
-BBECTHU IIOHATHE BEKTOPA , CYMMbI BEKTOPOB, PA3HOCTHU U IPOU3BEACHHUSA BEKTOPA Ha YUCIIO;
-03HAaKOMHUTH C ITOHATHUEM KACATEIBHON K OKPYKHOCTH.

Pasznea 2. YueOHO-TEMAaTHYECKUH MJIaH

Bceer "3
0 HUX
Cpenctna
Howmep temsl 1 ee gaco | Teo | mpakr N Dopmbl
Ha3BaHHE B petu | Hu U METOJIbl 00yUeHHUS
Ha q.
TEMY

Tewma 1.Yetsipex 14 |5 9 Cpencrsa KomnnexrusHas, rpymnmosas,

YTOJIBHUKHU HarJIsIHOCTH: WH/IMBUyaJIbHAS.
TaOJINLBI, CnoBecHble, HarJsIHbIE,
U3MEPUTEIIBHBIE IIPaKTUYECKUE,
npuoopsI, IBpPECTUYECKHUE,
TPEYrOJIbHUKH, PENPOAYKTUBHEIE,
LHUPKYJIb, INIOCKUE MPOOJIEMHO-TIOUCKOBBIE,
reOMETPUUYECKUE UHTEPAKTUBHBIE.
Mozenu. Meau JluiakTHuecKue urphl,
npoekrop, C/[- nucku, | MUHM —COpPEBHOBaHUS,
TECTHI, MaTeMaTHYeCKUEe JUKTAHTHI.
IUOAKTUYSCKUU
MaTepuai, KapTOUYKH

Tewma 2. [Inomanp 14 4 10 Cpencrsa KonnexkrusHas, rpynmnosas,
HarJIsTHOCTH: WMHIUBUAYaJIbHAS.
TaOIUIIBI, CnoBecHble, HarJIsAHBIE,
U3MEpUTENIbHbIE MpaKTUYECKHE,
npudopHl, IBPECTUUYECKUE,
TPEYrOJbHUKH, pPEeNpOaYKTUBHEIE,
LIUPKYJIb, INIOCKUE poOJIEMHO-TIOUCKOBBIE,
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r€OMETPUYECKHE
Mozaenu. Menu
npoektop, CJI- nucku,
TECTHI,

WHTEPAKTHUBHBIE.
JlM1aKTUYECKue Urpshl,
MHHU —COPEBHOBAHMS,
MaTEeMaTHYECKHNE TUKTAHTHI.

OUOAKTAYECKUN
Marepua, KapTOuKu

Tewma 3.ITogoOHBIE 19 5 14 Cpenctsa KonnexruBnasi, rpymmosas,

TPEYroJIbHUKU HATJISIJHOCTH: WHJUBUTyaJIbHASL.
TaOJINIIBL, CrnoBecHbIe, HarJIsIHbBIC,
HU3MEPUTEIIbHbBIC MPaKTUYECKHE,
IpUOOPHI, 3BPECTUYECKHUE,
TPEYTrOJIbHUKH, pPEenpolyKTUBHbIE,
LIHUPKYJIb, INIOCKUE po0JIEMHO-TIOUCKOBBIE,
r€OMETPUYECKUE WHTEpPaKTUBHBIE.
monenu. Menu Jlu1akTHYeCcKue urphl,
npoektop, CJI- AMCKH, | MUHU —COPEBHOBAHMS,
TECTHI, MaTEeMaTUYCCKUE OJUKTAHTHI.
IUIAKTHYCCKUI
Marepuall, KapTOUKHU

Tema 4. Oxpyxnocts | 17 5 12 Cpencrsa KonnexrusHas, rpymnmnosas,
HATJISIAHOCTH: WHUBUlyaJIbHASL.
TaOJIUIIBL, CroBecHbIC, HAIJIAIHEBIC,
HU3MEPUTEIIbHbBIC MPaKTUYECKUE,
puoopsI, IBpPECTUYECKHUE,
TPEYroJIbHUKH, pEnpoOyKTUBHBIE,
LUPKYJIb, INIOCKHUE poOJIEMHO-TIOUCKOBBIE,
reOMETPUYECKHUE WHTEPAKTHUBHBIE.
Mojaenu. Meau JnnakTuueckue urpsl,
npoektop, CJI- AMCKH, | MUHU —COPEBHOBAHMS,
TECTHI, MaTeMaTU4YeCKHE JUKTAHTHL.
IUOAKTUYECKUI
MaTtepua, KapTOuKu

Tewma 5 [loBTOpeHue 4 4 CpenctBa KonnexkruBHas, rpymnmnosas,
HATJISITHOCTH: WHJUBUTyaJIbHASL.
TaOJIUIIBL, CnoBecHbIC, HArJIsAIHbBIC,
HU3MEPUTEIIbHBIC MPaKTUYECKHE,
npubopHI, 3BpPECTUYECKHUE,
TPEYTrOJIbHUKH, pPEenpoOlyKTUBHBIE,
LHUPKYIb, INIOCKHUE MPOOJIEMHO-TIONCKOBEIE,
r€OMETPUUYECKUE WHTEpPaKTUBHBIE.
MojenH. Menu JunakTuueckue urpsl,
npoektop, CJI- Tucku, | MUHM —COPEBHOBAHUS,
TECTHI, MaTEeMaTUUYCCKHUE JUKTAHTHI.
TUTaKTHYSCKUH
Marepuai, KapTOuKu

HUTOI'O 68 19 49
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Pasnen 3. KasennapHo-reMaTu4eckoe JIaHUPOBaHHUe

No Copepxanne yaeOHOTo MaTepuana Kon | Jlara K/P | Ilpume
ypoka nuiec YaHue
TBO
9aco
B
YerbipexyroabHuku (14 ypokos)
1 MHuoroyroiasHukyd. CymMMa yrioB BBITYKJIOIO N —yTrOJIbHUKA. 1 |1.09
2 MHoOroyroiabHUKH. YeThIpeXyTroJbHUK 1 |5
3 [Tapannenorpamm. CBOMCTBO CTOPOH U YIJIOB 1 |8
napajuiesiorpaMma.
4 [Tapannenorpamm. CBOMCTBO TUaroHayIeu 1 |12
napajiesiorpaMma.
5 [TpusHaku napajienorpaMma. 1 |15
6 [Tpu3naku napajuienorpaMmma. 1 |19
7 Tpanenus. CBoiicTBa paBHOOEIPEHHON TpaNeIH. 1 |22
8 Pemenue 3amay Ha mocTpoeHUE. 1 |26
9 [TpsiMmOyToNbHUK. 1 |29
10 | Pom0. 1 |3.10
11 | KBagpar. 1 |6
12 Pemenue 3anay no teme «lIpsMoyronbHUK 1 10
13 | Pemenwne 3agau no temam «Pom0O», «KBagpar» 1 |13
14 | KonTpoabHas pabora Nelno teme «HeTbIpeXyroabHUKI» 1 |17
IMnomans (14 ypoxos)
15 [1nomaas MHOTOYTONIBHUKA, KBaJIpaTa, IPSIMOYTOJIbHUKA. 1 20
16 [1nomane napamunensorpamma. 1 24
17 | llnomaap napaaienorpaMma. 1 |27
18 [1nomane TpeyrojbHHKA. 1 7.11
19 | Ilmomanp TpeyrojabHUKA. 1 |10
20 [Inomane Tpanenuu. 1 14
21 [Tnomane Tpanenuu. 1 17
22 | Teopema IIudaropa. 1 |21
23 | Teopema Iludaropa. 1 |24
24 | Teopema IIudaropa. 1 |28
25 | Pemenue 3anau no teme «Teopema ITudaropar 1 [112
26 | Pemenme 3amad no teme «Teopema [Tudaropar 1 |5
27 | Pemenue 3agau no teme «Teopema ITudaropar 1 |8
28 | KonrponbHas padora Ne2 mo temam «Ilnomazns. Teopema 1 |12
[Tudaropanr.
ITonoOHbIe TpeyroabHuku (14 poxos)
29 | Onpenenenue MOAO0OHBIX TPEYTOJHLHUKOB. 1 |15
30 | Onpenenenue NoJOOHBIX TPEYTOJbHUKOB. 1 |19
31 OTHoOIIeHHE TUIOIIAIeH MOAOOHBIX TPEYTOJIBHUKOB. Teopema 1 22
0 OHMCCeKTpHCe TPEYTOIbHUKA.
32 | OTHOIICHHE TIOMAIeH TTOIOOHBIX TPEYTOIBHUKOB. Teopema 1 |26
0 OHMCCeKTpHCe TPEYroJIbHHKA.
33 | Ilpu3Haku moao0ust TPEYrOJILHUKOB. 1 1201
34 | Ilpu3Haku o100 TPEYTOIEHUKOB. 1 |16
35 | [Ipu3Haku no100us TPEYTrOJIbHUKOB. 1 |19

16




36 Pemenue 3amau o reme «lIpusznaku mogoOust 1 23
TPEYTOIHLHUKOB)
37 Pemenue 3amau o reme «lIpusHaku mogo0us 1 26
TPEYTOIHLHUKOBY
38 | CpenHsist IMHHS TPEYTOJIBHUKA 1 |30
39 | CpenHsas TUHMS TPEYrOIbHUKA 1 |202
40 | [IponoprroHaIBHBIE OTPE3KH B MPSIMOYTOIHEHOM 1 |6
TPEYroJbHUKE
41 | [IponopuuoHaIbHBIE OTPE3KH B MPSIMOYTOIHBHOM 1 19
TPEYroJbHUKE
42 | KontponsHas padora Ne3 o reme «IlogoGHbIe 1 |13
TPEYTOJIbHUKNY
CoOoTHOLIEHHUSI MEKAY CTOPOHAMM M YIJIaMH
NMPSIMOYT0JILHOT0 TPEYroJibHUKA (5 YPOKOB)
43 | CuHyc, KOCHHYC ¥ TAaHT€HC OCTPOTO yIiia MPSIMOYTOJIHHOTO 1 |16
TPEyroJbHUKA
44 | CuHyc, KOCHHYC ¥ TAHT€HC OCTPOTO yTria MPsIMOYTOJIBHOTO 1 |20
TPEyroJbHUKA
45 | 3nayeHus CUHYycCa, KOCUHYca U TaHTeHca Jiyist yrioB 30, 45 u 1 |27
60 rpaaycos
46 | Pemenue 3aa4 1o temMe «3Ha4YeHUSI CHHYCa, KOCUHYCA 1 |203
tanrexca st yrioB 30, 45 u 60 rpagycoB»
47 | KonrposbHas pabotaNe4 o teme «COOTHOLIEHUS MEXY 1 |13
CTOPOHAMH U YTJIAMH NPSIMOYTOJILHOTO TPEYTOJIbHUKA
OxpyxHocTtb (17 ypokoB)
48 | KacarenpHasi K OKPYXHOCTH 1 |16
49 | KacartenpHas K OKPYXHOCTH 1 |20
50 | KacarenpHast K OKPY)KHOCTH 1 |23
51 | lleHnTpasibHbIE ¥ BIMCAHHBIE YTIIbI 1 [3.04
52 | lleHTpanbpHBIE ¥ BIMCAHHBIEC YTIIBI 1 |6
53 | lleHTpanbpHBIE M BIIMCAHHBIE YTIIBI 1 |10
54 | llenTpasibHbIE ¥ BIUCAHHbBIE YTIIbI 1 |13
55 | Yernlpe 3amMeyaTesibHble TOUKH TPEYroJbHUKA 1 |17
56 | YeTbIpe 3aMevaTebHble TOUYKU TPEYTOJIbHUKA 1 |20
57 | Yerblpe 3amMeyaTesIbHbIE TOUKH TPEYroJbHUKA 1 |24
58 | BriucanHble u onucaHHbIE OKPYKHOCTH 1 |27
59 | BriucaHHBIE U OTUCAHHBIE OKPY>KHOCTH 1 |4.05
60 | BrimcaHHBIE U OTUCAHHBIE OKPY>KHOCTH 1 |8
61 | BriucanHble U ONIMCaHHbIE OKPYKHOCTH 1 |11
62 | BrimcaHHBIC U OTUCAHHBIE OKPYKHOCTH 1 |15
63 | BriucaHHble U OMCaHHBIE OKPY>KHOCTH 1 |18
64 | KonrpompHas pabotalNeS mo teMe «OKpYKHOCT) 1 |22
IoBTOpeHue 4
65 - | IloBropenue. [Tnomany 4eTbIpeXyrolsHUKOB 2 25,29
66
67-68 | [loBTOpenue. Pemenune 3a1a4 mo reMam: OKpy>KHOCTb, 2

110/1001€ TPEYTrOJIbHUKOB.

17




Pa3nen 4. TpeGoBanus K MaTeMaTH4YeCKOM MOATOTOBKe y4yamuxcs 8 kiacca
B pe3yjbTaTe H3YYCHUHA r€OMETPUMN YUYCHHUK JOJ/IZKEH

Ymemsb 00BSICHUTD, Kakasi pUrypa Ha3bIBaeTCs MHOTOYTOJbHIUKOM, Ha3BaTh €r0 AJIEMEHTHI; 3HAMb, YTO
Takoe MEepUMETP MHOI'OYIOJbHUKA, KAKOM MHOIOYTOJbHUK HAa3bIBAE€TCS BBIIIYKIIBIM; yMenb BBIBECTH
bopmyny dopmMyramMu TpPHU HCCIEAOBAHHHM HECIIOKHBIX TMPAKTHUECKUX CHUTYAIMi; CYyMMBI YIJIOB
BBIIYKJIOTO MHOTOYTOJIbHHUKA U pemiath 3a1aun tuna 364 — 370.

Ymemv HaxXOIUTH yIilbl MHOTOYT'OJIBHUKOB, UX IIEPUMETPBI

3namu onpeneneHus napajiesorpaMma U Tpaneluy, BUAbl Tpanenuil, opMyIupoBKU CBONCTB U
MPU3HAKH MTapajieIorpaMMa U paBHOOEIPEHHOM TpaIeiy, ymenms UX
JI0Ka3bIBaTh U IPUMEHSATH [IPU PELICHUHU 3a]a4

Ymemsv BBINONHATH JelieHUE OTpe3Ka Ha N paBHBIX YacTe C MOMOUIbI0 LUPKYJIS U JIMHEWUKH;
UCIOJb3Ysl CBOICTBA MapajuiesorpaMma U paBHOOEAPEHHOM Tpaneluu ymems JOKa3blBaTh HEKOTOPhIE
YTBEPKIACHHUSL.

Ymemw BBINONHATD 33Ja41 HAa IOCTPOCHUE YETHIPEXYTOJIbHUKOB.
3namu onpeneneHns YaCTHBIX BUIOB NapajjiesiorpaMma; NpsiMoyrojbHIKa, poMOa 1 KBajpaTa,
(OpPMYIHPOBKH UX CBOMCTB U MPU3HAKOB.

Ymems nokaspiBaTh H3yueHHBIE TEOPEMBbI M IPUMEHATH UX MpH pelieHun 3a1ad tuna 401 — 415,
3namo onpeneneHns CAMMETPUYHBIX TOYEK U (UTYpP OTHOCUTEIFHO MPSIMOM U TOUKH.
Ymems cTpOUTh CHMMETPUYHBIE TOUKU U PAaCO3HABaTh (PUIyphl, 00JIaAal0NIMe OCEBOH CUMMETpHUEN U
LEHTPAIbHOW CUMMETPHUEH.
3namb OCHOBHBIE CBOMCTBa IUIOIAAEH M (opMyny Ui BBIYMCICHMS IUIOIIAAM HPSIMOYIOJbHHUKA.
Ymems BoIBeCTH (POPMYITY JUISI BEIYUCIICHUS TJIOMIAIN IPSMOYTOJIBHIKA
3namv HopMysbl 175 BBIYUCICHUS IUIOLIA/IeH MapajuiesorpaMmma, TpeyrojibHUKa U Tparneluuu; ymems
UX JIOKa3bIBaTh, a TAKXKE 3HAMb TEOPEMY OO0 OTHOLIEHUM IJIOLIAAEH TPEeyroJbHUKOB, UMEIOLIUX I10
paBHOMY YTIy, U yMemb MPUMEHATh BCe U3yUEHHbIE (DOPMYIIBI TPU PELIeHUH 3a7a4
Ymemv npuMeHATh Bce M3ydeHHbIE (OpPMyJbl NPU PEIIEHUHU 3a]ady, B YCTHOH (hopMe J10Ka3bIBaTh
TEOpEeMBI U U3JIaraTb HeOOXOAMMBIM TEOPEeTUYECKUI MaTepHall.
3namv Teopemy Iludaropa u oOpaTHyro €ii TeopeMmy, 00JacTh MPUMEHEHUs, MH(PArOPOBLI TPONKH.
Ymemwb noxa3piBaTh TEOPEMBI M IPUMEHATH X IIPU PELLICHUU 3a7a4
3name omnpeneneHusl MPONOPLUOHAIBHBIX OTPE3KOB M IMOJAOOHBIX TPEYTOJBHUKOB, Teopemy 00
OTHOILIECHUU OJOOHBIX TPEYTOJLHUKOB U CBOMCTBO OMCCEKTPHUCHI TPEYTOJIbHUKA.

Ymems  onpenenstb 1MoAOOHBIE  TPEYrOJIbBHUKH, HAaXOOUThb HEWU3BECTHbIE BEJIWYUHBI U3
IIPONOPLIMOHANIBHBIX OTHOIIEHUM, IPUMEHATH TEOPHIO IPU PEIIEHUH 3a/1a4
3name TIpU3HAKU TOJNO0OUS TPEYroJbHUKOB, OIpPEJEICHUE MNPONOPLIHUOHAIBHBIX OTPE3KOB. Ymems
JI0Ka3bIBaTh MPU3HAKK 110100US ¥ MPUMEHATh UX MPH PEeILIEHUH 3aj1a4
3name TeopeMbl O CpelHEeH JMHUU TPEYrojbHUKA, TOYKE IEpeceueHus MeAMaH TPEyrojbHUKa U
IIPONOPLIMOHANIBHBIX OTPE3KAX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Ymemwv noka3piBaTh 3TH TEOPEMbl U NMPUMEHATH MPU PEUICHUU 33/7ad, a TaKkKe yMens C IMOMOIIBIO
LUPKYJISA ¥ JINHEHKU JEJINTh OTPE30K B JAHHOM OTHOILIEHUH U PEIIATh 33Ja4l HA IIOCTPOEHUE
3name omnpeneneHus CUHyca, KOCHHyca M TaHT'€HCa OCTPOro yrijla MpsIMOYTOJIbHOTO TPEYroJIbHUKAa,
3HAa4YeHUsl CHHYCA, KOCHMHyca M TaHrenca s yrios 30°, 45° um 60°, MeTpuyecKHe COOTHOILICHHUS.
Ymemwb noxa3zpiBaTh OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, PelllaTh 3a7aun
Ymems npuMeHATHh Bce M3yueHHBIE (OPMYIIbI, 3HAUCHHSI CUHYCA, KOCUHYCA, TAHT'€HCA, METPUUYECKHUE
OTHOIICHHUS MIPU PEIICHUH 3a]a4
3Hamb BO3MOXHBIE CIy4dal B3aMMHOI'O pACIOJIOKEHUS MPSAMOM M OKPYKHOCTH, OIpEAEICHUE
KacaTeJIbHOW, CBOMCTBO M IIPU3HAK KacaTEIbHOM.
Ymemv wx pokasplBaThb M NPUMEHSTh NPHU PELIEHUM 3a]a4, BBIIOJIHATH 3aJaud HAa IIOCTPOEHHUE
OKPY’KHOCTEH U KacaTeabHbIX, ONPEIENISATh OTPE3KH XOPJ OKPY>KHOCTEH.
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3nams onpeneneHne LEHTPAIbHOIO M BIIMCAHHOIO YIJIOB, KaK ONpENENseTcd IpaldycHas Mepa JIyru
OKpY’KHOCTH, TEOpPEMY O BIIMCAHHOM YIJ€, CIEICTBUS U3 HEE M TEOPEMY O INPOM3BEACHUU OTPE3KOB
IIEPECEKAIOIINXCS XOPI.

Ymems noxaspIBaTh 3TH TEOPEMBI U IPUMEHSTH [IPU PELICHUN 33134
3namsb TEOpEeMbl 0 OMCCEKTPHUCE yIila U O CEPeIMHHOM MEepPIEHIUKYISIPE K OTPE3KY, UX CIEICTBUA, a
TaKXe TeOpeMY O IIepeCeueHUH BbICOT TPEYTOJIbHUKA.

Ymemv noka3pIBaTh 3TH TEOPEMBI U IPUMEHATD UX IIPU PELICHUM 3a1a4.

Ymemv BBINOMHATH IOCTPOEHUE 3aMEUATENIBbHBIX TOYEK TPEYTOJIbHUKA.
3nams, Kaxkasi OKPYXKHOCTb Ha3blBacTCS BIMCAaHHOW B MHOTOYIOJBHUK M Kakas ONUCAHHOW OKOJIO
MHOTI'OYTOJIbHUKA, TEOpeMbl 00 OKpPY)XHOCTH, BIHMCAHHOW B TPEYrOJIbHUK, U 00 OKPYKHOCTH,
OIMMCAaHHOM OKOJIO TPCYroJIbHUKA, CBOMCTBA BIIMCAHHOT'O M OITMCAHHOT'O YCTBIPCXYI'OJIbHUKOB.

Ymems 1noKa3blBaTh 3TH TEOPEMbl W IPUMEHATh IPU PELICHUM 3a/ad, BBINOJHATH 3aJa4yd Ha
IIOCTPOEHUE OKPYKHOCTEHN U KacaTeIbHBIX, ONIPENENISATh OTPE3KU XOP/ OKPYKHOCTEM.
3namv, Kakol yroj Ha3bIBaeTCs LIEHTPAJbHBIM M KAaKOH BIHMCAHHBIM, KaK ONpENeNseTcss rpagycHas
Mepa Iyrd OKPYKHOCTH, TEOPEMY O BIIMCAHHOM YIJIe, CIEACTBUS U3 HEE U TEOPEMY O IIPOU3BEICHUU
OTPE3KOB MEPECEKAIOLINXCS XOP/.

Ymemwb oka3pIBaTh 3TU TEOPEMBI U IPUMEHSATh IIPU PEILICHUH 3a7a4
3namwb TeopeMbl 0 OUCCEKTpUCE yIila U O CEpeAMHHOM MEPIEHAUKYIspe K OTPe3Ky, UX CIEJICTBHS, a
TaK)X€ TEOPEMY O IIEPECEUEHUH BbICOT TPEYroJIbHUKA.

Ymems noka3pIBaTh 3TH TEOPEMBI U IPUMEHSTh UX IIPU PELICHUH 3a/1a4.

Ymemwb BBINONHATH NOCTPOEHNE 3aMeYaTEIbHBIX TOYEK TPEYToJIbHUKA.
3namu onpeieneHusl BEKTOPA U PaBHBIX BEKTOPOB.

Ymemsv wm300pakatb W 0003HA4YaTh BEKTOPHI, OTKJIAJIBIBATH OT JAHHOW TOYKM BEKTOP, PAaBHBIN
JTAHHOMY, peluaTh 3aJa4u
3Hamb 3aKOHBI CIIOKEHUS BEKTOPOB, ONpPEAEICHUE Pa3HOCTH JBYX BEKTOPOB; 3HATh, KaKOH BEKTOP
Ha3bIBAETCS POTUBOINOJIOKHBIM JJAHHOMY; YMemb 00bSCHUTD, KaK ONpEAENsIeTcsl CyMMa JIByX U OoJiee
BEKTOPOB; yMemb CTPOUTh CYMMY JBYX U 0oJjiee JaHHBIX BEKTOPOB, IOJb3YSICh IpaBHIAMU
TPEYyrojbHUKa, Iapajulej]orpaMma, MHOIOYTOJbHUKA, CTPOUTHh PA3HOCTh JABYX JaHHBIX BEKTOPOB
JIBYMSI CITOCOOaMH.
3namu, Kakoil BEKTOp Ha3bIBAETCs IPOU3BEICHHEM BEKTOpa Ha YHCII0, KAKOW OTPE30K Ha3bIBAETCS
CpPEeHEW JIMHUEN Tpanelyu.
Ymems dopmynupoBaTh CBOHCTBA YMHOXKEHUS BEKTOpa Ha YUCIIO, (HOPMYyITUPOBaTh U
JOKa3bIBaTb TCOPEMY O cpez[Heﬁ JIMHUU Tpareuuu

Pazgea S. CnocoObI U (pOpMBI OLIEHKH pe3yJibTaTa

Texkymuii KOHTPOJb YCBOEHHSI MaTepuayia OCYIIECTBISAETCS MyTeM YCTHOIO/MUCHbMEHHOTO OMpOca.
[leprognuecku 3HaHUS U YMEHHS 11O IPOHAEHHBIM TeMaM IPOBEPSIIOTCS MPH NOMOIIM KOHTPOJIBHBIX ,
MPaKTUYECKUX PadOT MM TECTOB.

IIpu TecTtupoBaHum Bce BepHble OTBeTHl Oepyrcs 3a 100%, Torma oTMeTka BBICTAaBISETCS B

COOTBETCTBUH c TaOJINLIEN: [Ipouent BBITIOJTHEHUSA 3amanust/OTMeTKa
95% u Ooiee - OTJINYHO
80-94%% - XOPOIMIO
66-79%% - YIIOBJIETBOPUTEIHHO

MeHee 66% - HeYJJOBIETBOPUTEIHLHO
IIpu BBINOTHEHUH NPAKTHYECKON padoThl M KOHTPOJILHOI PpadoThI:

Copepxanuve 1 00beM MaTepuaia, MOAJEKAIIEro MPOBEpKEe B KOHTPOJIbHOW paboTe, ompesensercs
nporpammoii. Ilpu mpoBepke yCBOECHHMSI MaTepualia BBISBIAETCS MOJHOTA, MPOYHOCTh YCBOEHHUS
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YYaIUMHCS TEOPUH U YMEHHE NMPUMEHATH €€ Ha IPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CHUTyalUsX.
OTMmeTKa 3aBUCUT TaKXKe OT HATMYMSI U XapaKTepa IOrPEIIHOCTEH, JOMYIIEHHbBIX yYaIlllUMHCS.

® 2py6aﬂ owubKa — MOTHOCTHIO MCKAYKEHO CMBICIIOBOE 3HAUYEHHUE IIOHATHUA, OIIPEACTICHUSA,

®* nocpeuwtHocmsv  OTpaXa€T HCTOYHBIC (bOpMy.]'IHpOBKI/I, CBUACTCIIBCTBYIOIIME O HCEYECTKOM
IpeaACTaBICHHUHN pacCMaTpruBaCMOI'0O O6T>CKTa;

* Hedouem — HENPaBWIbHOE IMpeicTaBlieHne 00 00beKTe, HE BIUSIOUIET0 KapAMHAIBLHO Ha 3HAHUS
orpezieNieHHbIe TPOrpaMMoOit 00ydeHuUs;

* Mmenkue nocpeutHocmu — HETOYHOCTH B YCTHOﬁ W TIHMChbMEHHOM pe€ur, HC HCKa)Xarolue CMBICIIa
OTBETA WJIN PCIICHUA, cnyqaﬁHble OIIMCKH U T.II.

DTaloHOM, OTHOCUTEIIEHO KOTOPOTO OIEHUBAIOTCS 3HAHUS YYalllUXCs, SIBISETCS O0sS3aTelbHBIN
MUHHMYM COZICp)KaHUsl TI0 TAHHOMY Ipeamery. TpeOoBaTh OT y4aluxcsi ONpeesICHUsl, KOTOpbIC HE
BXOJISIT B IIKOJIbHBIA KypC — 3TO, 3HAYWT, HABJIEKATh Ha ceOsl MPOOJIEMBbI CBSI3aHHBIC C HAPYIIICHUEM
npaB yvamierocs («3akoH 00 00pa3oBaHUNY).

HUcxons w3 HopM (NATHOAUIBHOW CHUCTEMBI), 3aJIO)KEHHBIX BO BCEX MPEAMETHBIX O00JacTIX
BBICTABIIIETCS OTMETKA:

- «5» CTaBUTCS MpPU BBHINOJHEHUHM BCEX 3aJaHUI TOJHOCTHIO WM TMPU HAIMYUU 1-2 MENKuxX
MOTPEIIHOCTEN;

- «4» cTaBUTCS MPU HATMYUH 1-2 HEAOYETOB WJIM OAHOM OIIHOKY;
- «3» CTaBUTCS MPHU BBHINOIHEHUH 2/3 OT 00beMa MPeIJI0KEHHBIX 3a/IaHUI;

- «2» CTaBUTCS, €CIIM JIOMYUICHBI CYIIECTBEHHBIE OIIMOKH, MOKa3aBIlINie, YTO YYAlIUHCS HE BIageeT
00s13aTeIPHBIMI YMEHUSIMH TI0 JAHHOW TeMe B IMOJHOW Mepe (He3HAaHWE OCHOBHOTO MPOrPaMMHOTO
Marepuania);

- «1» — 0TKa3 OT BEITIOJHEHUS y‘Ie6HLIX 00513aHHOCTEH.

YeTHBIH ONMPOC OCYIIECTBISIETCS Ha KaXJIOM ypoke (dBpHcTHuUecKas Oecema, ompoc). 3amadeit
YCTHOTO OIpOca SBISETCA HE CTOJBKO OLICHMBAaHUE 3HAHUW YYalIUuXcsl, CKOJBKO OIpEeICHUE
MpOOJIEMHBIX MECT B yCBOGHHHM Y4eOHOro marepuania U (UKCHpPOBAHHE BHHMAHUS YYCHHKOB Ha
CJIOXKHBIX MOHSATHUAX, IBJIEHUAX, Tporiecce. OTeHKa YCTHRIX OTBETOB yuyaniuxcs. OTBET OILICHHUBAETCSI:

® OTMETKOH «5», €clii y4YeHUK IOJHOCTBIO PACKPbUI COJep)KaHuE MaTepuaia B o0beme -
MPEAYCMOTPEHHOM TMPOTPAMMOM; U3JI0KUI MaTepual rpaMOTHBIM SI3IKOM B ONpPENENIEHHON
JIOTUYECKOU TMOCIEA0BATEIbHOCTHA, TOYHO HCIONb3Ysl TEPMHUHOJIOTHIO JAHHOTO IMpeaMeTa Kak
y4eOHOW NUCHUIUIMHBIL; IPABUIBLHO BBIMOTHUI PUCYHKH, CXEMBI, CONMYTCTBYIOIINE OTBETY;
MOKa3aJl yMEHHE WJUIIOCTPUPOBATH TEOPETHUECKHE MOJIOKEHUST KOHKPETHBIMU MPUMEPAMU;
MPOJICMOHCTPUPOBAJI YCBOCHHE paHEE M3YYCHHBIX COITYTCTBYIONIUX BOIPOCOB, TPAMOTHO
WCIIONB3YEMBIX TIPH OTBETE YMEHHH M HAaBBIKOB; OTBEYAJ CaAMOCTOSATEIBHO 0€3 HaBOJISIIHNX
BOIIPOCOB yuuTes. BO3MOXHBI OJJHA — JIB€ HETOYHOCTH TPH OCBEIICHUU BTOPOCTETICHHBIX
BOITPOCOB MJIM B BBIKJIaJIKaX, KOTOPHIE YUYEHHUK JIETKO UCITPABUII TI0 3aMEYAHUIO YUUTETIS.
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OTBeT OLIEHWBAETCSI OTMETKOH «4,. €CIM OTBET YJOBJICTBOPSIET B OCHOBHOM TPEOOBaHUSAM Ha
OTMETKY «5», HO IPU 3TOM MUMEET OJUH U3 HEJIOCTAaTKOB: JOIYIIEHbI OJUH-/IBA HEAOUYETA MIPU
OCBEIICHUU OCHOBHOTO COJEp’KaHUsS OTBETA, HCIIPABICHHbIE II0 3aMEUAHUIO YUYUTEIS;
JIOTYILIEHbI omroOKa win 6ojee IByX HEJOUYETOB MPU OCBEIIEHWU BTOPOCTEIIEHHBIX BOIIPOCOB
WJIM B BBIKJIAJIKaX, JIETKO UCIPABJIEHHBIE 110 3AMEYAHUIO YUUTEIISA.

OtMeTKa «3» CTaBUTCS B CIENYIOLIUX CIIy4asX: HEMOJHO WM HEMOCJIEI0BaTEIbHO PAaCKPBITO
coJiep’KaHue MaTepualia, HO MOKa3aHo o0lllee MOHMMaHUE BOIPOCa U MPOAEMOHCTPUPOBAHBI
YMEHHS, JOCTaTOYHBIE JIJIs1 JAIBHEUILEr0 YCBOCHHS MPOrPaMMHOI0 MaTepuaia OlpeaeIeHHbIE
HACTOSIIEN TPOrpaMMON.

OTMeTKka «2» CTaBUTCA B CIEAYIOUIMX CIIy4asX: HE PAacKpbhITO OCHOBHOE COIEpP)KAHHE
yueOHOro MaTepuana,; OoOHapyKeHO He3HaHHE WM HETOJHOE MOHUMAaHUE YYEeHUKOM OOoJbIei
Wi HauOoJiee BaKHOW YacTH y4eOHOro MaTepuana; JONYIIECHBbI OMMUOKA B OMPEICIICHUU
MOHATUH, MPU UCIOJb30BAHUU CHEUUAIBHOW TEPMUHOJOTHM, B PHCYHKax, CXeMmax, B
BBIKJIAJIKAaX, KOTOPBIE HE UCIIPABIICHBI ITOCIIE HECKOJIBKUX HABOISAILINX BOIPOCOB YUHUTEIS.
OtmeTka «1» CTaBUTCS B CIEAYIOIIUX CIOy4asX: YYEHHUK OOHApYKWUJ MOJTHOE HE3HAHUE U
HETIOHMMAaHUE H3y4aeMoro y4dyeOHOro Marepuana; He CMOI OTBETUTh HM Ha OJIUH W3
MOCTABJICHHBIX BOIPOCOB IO M3y4aeMOMY MaTepuaiy; OTKa3ajcsi OTBEYaTh HAa BOMIPOCHI
YUUTENSA

Pa3ngena 6. YueOHO-MeTOAHUECKOE O0ecTIeUeHne

JI.C. Aranacsn, B.®. byryzoB u ap. l'eomerpus 7, 8, 9 kmacc. YueOHUK s
o01eobpazoBaTenbHbIX yupexaenuit. Mocksa. «IIpocsemenue» 2008 r

3uB B.I'. 'eomerpus: aunakt. matepuainst 1y 8kii./b.I. 3uB, B.M. Meiinep.-MockBa
«IIpocsemienuer»,2014r.

21



