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INPOI'PAMMA PABOYAA 11O AJITEBPE 9 KJIACC

1. Paznen IlosicHUTeIbHAS 3alIUCKA
PaGouas mporpamma y4eOHOro Kypca mo MatemaTHke B 9kiacce coctaBieHa Ha ocHoBe DenepanbHOro
KOMIIOHEHTa TOCYAapCTBEHHOT0 00pa30BaTebHOrO CTaHAapTa HAavYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO
U cpeaHero (MoJIHOTro) 001Iero oOpa3oBaHusl, MPUMEPHON MPOrpaMMbl OCHOBHOTO, CPEIHETO (ITOJIHOTO)
obmiero oOpa3oBaHHsl TIO MareMaTHke, (efepaibHOro Oa3MCHOrO Y4eOHOro IUiaHa MJIS CPEIHETrO
(mosHOTO) O0IIEro 0Opa3oBaHUs ,pETHOHAIIBHOIO 0a3MCHOTO y4eOHOTO IuiaHa, yuyeObHoro mana MbOY
«Opnosckast COIL» 2017-2018 yueGHbIit rox.
Pabouas mporpamma mo npeamery «Matematuka» 9 kiacc (0a30BbIii YPOBEHB) MPEACTABISICT COOOH IICTOCTHBIM
HOKYMCHT, BKJ'IIO“I&IOH.IPIIZZ TMOSACHUTCIIbHYIO 3aIlIMCKY; TEMATUYCCKOC INIAHUPOBAHUE C PACIPEACICHUEM y‘le6HBIX
4JacCoB 110 TEMaM KypcCa U IMOYPOUYHOC INJIAHHUPOBAHUC, Tpe6OBaHI/I$I K YPOBHIO MMOATOTOBKH YUCHHUKOB, CHOCO6BI u
(bOpMBI OLIEHKU Pe3yJIbTaTa, yaeOHO-METOMICCKUI KOMILIEKT.
Pabouas mporpamma mo mMaTemMatuke pazpaboTaHa Ha OCHOBE CJICIYIOIIMX aBTOPCKHUX MPOTPaMM:
1. IIporpammsl. Anrebpa. 7-9 kmaccel. AnreOpa u Havana MmaTemMaTudeckoro axanausa. 10-11 kmaccer
/aBt.-coct. 1.1.3ybapeBa, A.I' Mopakosud. - M.: Muemo3una 2011.
2. Ilporpammbl oO0mIe00pa3oBaTeiabHbIX YyupexkaeHuid. ['eomerpus. 7-9 kmaccsl / coct. T.A.
Bypmuctposa M.: IIpocsemenne 2010.

C yderoM BO3pAaCTHBIX OCOOCHHOCTEW KaXXIOro Kjacca BBICTPOSHA CHCTEMa YYCOHBIX 3aHITHIA,
CHPOEKTUPOBAHbI LEIH, 3aJauyd, MPOAYMaHbl BO3MOXHBIE (OPMBI KOHTPOIA, CHOPMYIUPOBAHBI
OKUJIaeMBIE Pe3yIbTaThl O0yUCHHUSI.

CornacHo 6a3ucHOMY y4yeOHOMY IJIaHy CpeIHEl IIKOJbI, peKoMeHanusM MuHucTepcTBa 00pa3oBaHus
Poccwuiickoit denepanuu, pabodas mporpamma MpeaycMaTpuBaeT S5 4YacoB OOydYeHUsS MaTeMaTHUKE B
Hezemo 3 yaca anredpsl, 2 4aca reOMETPHH)

KonngectBo yacoB 1o anredpe:

Bcero 102 yaca, B Hezenmio - 3 4

[11aHOBBIX KOHTPOJIBHBIX PadboT — 8

B nporpammy BkiIIOYeHa HOBas CoJlepiKaTeNbHasl JIMHUSA, OCHOBHAA 1IeTIb KOTOPO — hopMUpOBaHUE Y
yYammxcss JJEMEHTAPHBIX CTOXACTUYCCKUX JIMHWM, pa3BUTHE KOMOMHATOPHOTO U BEPOSTHO —
CTaTUCTUYECKOTO CTUJISI MBIIUICHHUS. B 9 «kmacce 3aBepmiaeTcss W3Y4€HHE BEPOSITHOCTHO —
CTAaTHCTUYECKOTO MaTepraja. 3Jech ydalluecs 3HaKOMSATCS C KOMOWHATOPHBIM MPABUIOM YMHOXKEHUS,
KOTOpO€ TMOTOM OyIeT MPUMEHATbCA MpH BBIBOJAE GOpMyNn  4YHcla MEPECTaHOBOK, pPa3MEIICHUH,
COUueTaHWH. 3aIllJIAHMPOBAHO BBEJICHUE HAYAIBHBIX MOHATHA TEOPUU BEPOSTHOCTEH: (OpMUPOBAHUE
MIPEJICTABICHUSI O CIIYYalHBIX, TOCTOBEPHBIX, HEBO3ZMOXKHBIX COOBITHSIX, BBEJIEHUE CTATHUCTUYECKOTO U
KITACCUYECKOTO OIPEIeNIEHUS] BEPOSITHOCTH.

Pa3zngena 2. YueOHO-TeMAaTHYECKUH IIJIAH

Homep | Conepxanue marepuana Kon-so | Kon-Bo | Cpencrsa DopMBI U METOABI
raparp 4acoB KOHTp. | OOy4YeHHs oOyueHus
ada pabot
I'maBa 1. KBagpatuunas ¢hyHKIus 22 2 YyeOnas [Tpo6reMHO- MOUCKOBBIH,
auTeparypa, | MH(GpOpMaImoHHO-
JUTaKTHYECK | pa3BHBAIOIIHIA,
Uil MaTepualn, | TBOPYECKH-
pabouas PENpPOAYKTUBHBIN
TETpaib
1 ODYHKIMH U UX CBOMCTBA 5
2 KBazpaTuuHblil TpexujieH 4
KonTponbnast pabora Ne 1 1
3 KBagpatuunas QyHKIUS U ee 8




rpaduk

4 Crenennas ¢pynkuus. Kopens n- oit | 3
CTCTCHH.
Konrponbnas padora Ne 2 1
['maBa 2. YpaBHeHUs U 14 VYyebOnast [Tpo6eMHO- MOUCKOBBIH,
HEPABEHCTBA C OJTHOW IMEPEMEHHOM. auTeparypa, | WH(GOPMAaIMOHHO-
TUAAKTUYECK | Pa3BUBAIOIIUMI,
Ui MaTepuall, | TBOPYECKU-
pabouas PENpPOAYKTUBHBIN
TETpajab
5 VYpaBHEHUS ¢ OAHOM MTEPEMEHHON 8
6 HepaBencTBa ¢ oJHON IepeMEeHHOH | 5
KonrposnbHas padora Ne 3 1
I'naBa 3.YpaBHeHus u HepaBeHcTBa | 17 VYyebOnast [Tpo6eMHO- MOUCKOBBIH,
C IByMsI IEpEMEHHBIMU auTeparypa, | HH(pOpMarmoHHO-
TUAAKTUYECK | Pa3BUBAIOIIUM,
Ui MaTepuall, | TBOPYECKU-
pabouas PENpPOAYKTUBHBIN
TETpajib
7 YpaBHenus ¢ AByMs nepemeHubiMu | 10
U MX CHCTEMBI
8 HepaBenctsa ¢ 1BymMs 6
NIEPEMEHHBIMH U UX CHCTEMBI
KonTponbnas pabora Ne 4 1
I'maBa 4. Apudmernueckas u 15 Yuebnas [TpoGieMHO- TOUCKOBBIIA,
reoMeTpHuecKas Mporpeccun auTeparypa, | MH(OPMAalUOHHO-
JTUIaKTUYECK | pa3BHBAIOIIHH,
Uil MaTepuai, | TBOPUYECKH-
pabouas PEenpOAYKTUBHBIN
TETpajib
9 Apudmernueckast nporpeccus 7
KonTponbnast paborta Ne 5 1
10 ["'eomeTpuyeckas Iporpeccust 6
KonTponbHas pabota Ne 6 1
I'maBa 5. DnemeHTHI 13 VYuebHas [Tpo6neMHO- TOMCKOBBIH,
KOMOWHATOPHUKHU U TEOPUU nuTeparypa, | HHGOPMAIIMOHHO-
BEPOSTHOCTH JUIaKTUYECK | pa3BUBAIOLIM,
Wi MaTepuall, | TBOPYECKU-
pabouas PenpoayKTUBHBIN
TETpajab
11 OneMeHThl KOMOMHATOPUKHU 9
12 HavanbHbIe CBEICHUS M3 TCOPHH 3
BEPOSITHOCTH
KonTponbnas pabota Ne 7 1
IToBTOpEeHME 21
HToroBast KOHTpOJIbHAs paboTa 2




Paznen 3. KajiengapHo-teMaTu4ecKoe IJIAHUPOBAHUE M0 ajredpe 9 Kiacc

No Tema ypoxka Kon-so | K.p | [Hara | Ilpumeuanue
ypoKa 4acoB
1-2 Oynknusa. O61acTh 2 4.6.09 YMeTh HaXOAUTh 00J1aCTh ONPEACIICHHS
orpenesneHus 1 00JIacTb 1 00J1aCTh 3HaYeHUH (PYHKIINH,
3HA4YCHUS (PYHKIUH. yuTaTh rpaduK GyHKIUH
3-5 CgoiicTBa (yHKINU 3 7,11,13 | 3HaTh OCHOBHBIEC CBOWCTBA (PYHKITHIA,
YMETh HaXOJUTh IPOMEXKYTKH 3HAKO-
MIOCTOSIHCTBA, BO3pacTaHUs,
yObIBaHUS () YHKIIHHA
6-7 KBazpaTHblil TpEeXUJIeH U €ro 2 14,18 YMeTh peniath KBaJpaTHbIE ypaBHEHUS,
KOpHH OIIPEETISITh 3HAKH KOpHEH
8-9 Paznoxxenue kBaJipaTHOrO 2 20,21 YMeETh BBITIOJIHATH Pa3ioKEeHUE
TpeX4IeHa Ha MHOKUTEIIH. KBaJJPaTHOT'O TPEX4WICHA Ha MHOXHUTEIH
10 KonTponbnas paboTa 1 Nel | 25
11-12 | dynkuus y = ax?, ee rpadgux | 2 27,28 Ymers crponts rpaduk QyHKIMH y=ax”
Y CBOMCTBA '
BBITTOJTHATH npocTenme
npeoOpa3oBaHUs
rpadukoB QpyHKUINN
13-15 | I'paduku pynkuuun y = 3 2.10,4, | Ymetb cTpouTh rpaduk KBaAPATUIHON
ax?+ny=a(x-m) 2 5.10 (byHKINY, BBIIOTHITH POCTEUIIINE
npeoOpa3oBaHus rpapukoB GyHKIUI
16-18 | INoctpoenue rpaduka 3 9,11,12 | YMeTb CTpOUTH TpauK KBAAPATUIHON
KBaJPaTUYHON (QyHKIIMH (bYHKLIMN» HAXOIUTh 10 rpaduKy HyJIN
(GyHKIIUY, TPOMEXKYTKH, T PYHKIUS
IPUHUMAET MOJI0XKUTEIbHbIE U
OTPHIIATEIIbHBIC 3HAYCHUS
19 Oyukimsa y =x" 1 16 VMETh CTPOMTH Ipaguk QyHKIHH y=X'
,3HaTh CBOMCTBA CTENIEHHON (PyHKIINU
C HaTypaJIbHbIM TIOKa3aTeleM,
YMETh pellaTh ypaBHEHHS X =a TIpH:
a) 4YETHBIX U 0)HEUYETHBIX 3HAYCHUSX N
20-21 | Ompenenenue KOpHS N — i 2 18,19 3HaTh oOmpelelieHne KOpHA N- #
CTETIeHU CTETICHH,
MPH KaKUX 3HAYCHHSIX a UMEET CMBICIT
BBIpaKEHHE Va
22 Kontponbnas paborta mo teme | 1 No2 | 23
«KOpEHbB M- cTeneHn»No2
23-26 | Llenoe ypaBHeHuUE U ero KopHu | 4 25,26, | 3HaTh METOJIbI PELICHNUS yPaBHEHUN:
8.11 a) pa3jIoKeHNEe Ha MHOKUTEIIH,
9.11 0) BBeJIeHUE HOBOU MepEeMEHHOIA;
B)rpaduyeckuii cnocod
27-30 | JpobHble paioHaIbHBIE 4 13,15, | Ymers peraTh JpoOHeie
YpaBHEHHUS. 16,20 paloHaJIbHble YPaBHEHUSI.




Kontponbhas padota Ne3 | 22 METOZIOM TPHUBEACHUS K  HOBOMY
3HAMEHATENI0 W [0  alTOPUTMY
pHUBEICHHOMY B yueOHUKE.

31-33 | Pemenue HepaBeHCTB BTOpod | 3 23.27, | YMeTb peniatb HEpaBEHCTBO
CTEIMEeHU C OJIHOM MEepEeMEHHOU 29 ax? +Bx+c.>0 Ha OCHOBE CBOMCTB
KBaJIPaTUIHON (PyHKITHH
34-35 | Pemenue HepaBeHCTB METOJIOM | 2 30,4.12 | YmMeTh pemiaTh HEpaBEHCTBA METOJIOM
UHTEPBAJIOB WHTEPBAJIOB
36 Kontposbnas padora mo teme | 1 Ned | 6
«ypaBHEHUS M HEPABEHCTBA
BTOPOM CTEIICHU»
37-38 | YpaBHeHHE ¢ IBYMS 2 7.11
MEPEMEHHBIMH U €ro rpaduk
39-40 | I'pacdmueckuii cmocod 2 13,14 YMeThb pemarb CUCTEMBI 2 ypaBHEHHH
peIlIeHUs] CUCTEM YPaBHEHMIA C 2 TmepeMeHHBbIMH TpadUyecKuM
CocobooM
41-43 | Pemenue cucteM ypaBHEHUN 3 18.20. | Ymerts pemath ypaBHEHUS C 2
BTOPOI1 cTeTeHn 21 MEPEMEHHBIMH CIIOCOOOM MOACTAaHOBKH
U CJIOKCHHUS
44-46 | Peurenue 3a7a4 ¢ HOMOIILIO 3 25.27. YMeTh pemath 3a/1a4u «Ha padoTy»,

CHUCTEM ypaBHEHHUU BTOPOH 28 «Ha JIBI>KCHUEY u Jpyrue

CTETEeHH COCTaBJICHHEM
CUCTEM YpaBHEHUI

47-49 | HepaBeHcTBa ¢ ABYMs 3 11.01,
IIEPEMEHHBIMU 15,17
50-52 | Cuctembl HEpaBEHCTB C ABYMs | 3 18,22,
IEPEMEHHBIMU 24
53 Konrtponbnas pabora no reme | 1 Ne5 | 25
«ypaBHEHUS U HEPABEHCTBA C
JIBYMsI TIEPEMEHHBIMIU
54 ITocnemoBarenbHOCTH 1 29
55-57 | Onpenenenue 3 31,1.02 | lobutbcst MOHUMAHUS TEPMUH.

apu(METHIECKONW TPOTPECCHH. 5 «4JIEH TIOCJIEZIOBATEIIEHOCTI Y,

®opmyna N-ro uieHa «HOMEp WIEHA MOCJIE0BATEILHOCTIY,

apu@mMeTHyecKoil mporpeccuu «popmyna n -TO YJIeHa
apupMeTHIecKon

IPOTPECCUN
58-60 | dopmyna cymMMbI N-TIEPBBIX 3 7,8,12 | YMeTh NpuMeHsTh (JOPMYITY CYMMBI
YWIEHOB apu(MeTnyecKoi N —MepBbIX WIEHOB apu(PMeTHIECKON
pOrpeccuu MPOrPECCUU NP PEIICHUH 3a/1a4
61 Konrponbnas padora mo reme | 1 Ne6

«apudmerndeckas 14

Iporpeccus»

62-64 | OnpeneneHue reoMeTpuIeckon | 3 15,19, YMeTh BEIUHUCIATE JFO00H WieH
nporpeccuu. @opmyna N-ro 21 reoMeTpPHUECKON

YJieHa T€OMETPHUIECKOM mporpeccuu 1o Gpopmye,

pOTrpeccuu 3HATh CBOWCTBA YJIEHOB
reOMETPUYECKOM

IpOrpeccuu
65-67 | ®opmyna cyMMBI N-TIEPBBIX 3 22,26, | YMerp TpUMEHATH (opMyny TpH
YJICHOB T'€OMETPUYECKOMN 28 pelieHuu




IPOTPECCUU CTaHJAPTHBIX 33724
68 KonTponbnas paborta mo teme | 1 Ne7 | 1.03
«reoMeTpuvecKas
IpOTpeccus
KomOuHnaTopHble 3a1a4u
13
[Tpumepsl KOMOWHATOPHBIX | 1 5 3HaTh (GOpPMYJNIBI YHCIIA TEPECTAHOBOK,
69 3a1a4 pa3MeIeHmii, COYeTaHuil U yMeTh
TI0JIb30BATHCS M.
70-71 | IlepecTaHOBKH 2 7.12
72-74 | Pasmemenus 3 14,15,
19
75-77 | CoueTanus 3 21,22,
2.04
78 OTtHocuTeIbHAs gacroTa | 1 4
CJIy4aitHOTO COOBITHSI
79-80 | BepositHOCTB 2 59 YMeTb nonbp30BaThest GOpMyIIoit
PaBHOBO3MOYHBIX COOBITHIA. KOMOWHATOPUKH TIPU
BBIYMCIICHHH BEPOSTHOCTEH
81 KoHTtposbHas pabota 1 No8 | 11
82-99 | [ToBTOpeHue 18 12,16,
18,19,
23,25,
26,28,
3.05
7,10,
14,23,
24
100 - | KonTponpHas pabota 2 Ne9 | 16,17
101 UTOTOBAs
102 AHanIu3 KOHTPOJIbHOM paboThl. | 1 21
IToBTOpEeHNE

Pasznea 4. TpeOoBaHMs K YPOBHIO IIOATOTOBKH.

B pesynomame uzyuenus mamemamuxu y4eHUK 00J1)4ceH
3HATL/IIOHUMATDH

CYILIECTBO MOHATUSA MaTEMAaTHYECKOTO JI0KA3aTENIbCTBA; IPUMEPBI JOKA3aTEIbCTB;

KaK HCIOJB3YIOTCS MaTeMaTHueckue (OpMysbl, ypaBHEHHS M HEpPABEHCTBA; HPHUMEPHl HX
MIPUMEHEHHSI JUISl PEIICHNs MATEMATHYECKUX U MPAKTHYECKUX 3a/1a4;

KaK MOTPEOHOCTU MPAKTHKHU MPHUBETH MAaTEMAaTUYECKYI0 HAyKy K HEOOXOAMMOCTH pPacCIIMpEHHUs
MIOHATHSI YUCIIA;

MIPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;

KakuM o00pa3oM TIeOMeTpHsi BO3HMKJIA W3 MPaKTUYECKUX 3ajad 3eMiieMepus; HpHUMEpHI
reOMEeTPHUECKUX OOBEKTOB U YTBEPKICHUH 0 HUX, BAXKHBIX /Ul IPAKTUKU,

CMBICII ~ MJCANIM3allMM, IMO3BOJSIOIIEH pemarb 3aJa4d  pealbHOM  JIEHCTBUTEIBHOCTH
MaTeMaTHYeCKUMH METOJIaMH, IPUMEpPHI OIIMOO0K, BOZHUKAIOIINX MPU UAeaT3al1u.

APUOMETHUKA

yMeThb




yMeTb

BBINOJIHATE YCTHO apu(MeTHdecKkue ACUCTBUS: CIOKEHHE M BBIYMTAHHE JBY3HAYHBIX YHCENT U
JECATUYHBIX IpoOel ¢ IByMs 3HaKaMH, YMHOXXCHHME OJHO3HAYHBIX 4YMCEN, apupMeTHUYEecKHe
orepanuyu ¢ 0OBIKHOBEHHBIMH IPOOSMHU C OHO3HAUYHBIM 3HAMEHATEIIEM M YUCIUTENEM;
NEePEeXOAUTh OT OJHON (POPMBI 3aMCU YKCET K IPYTrOH, MPeiCTaBlIATh JECATUYHYIO Apo0b B BUJE
OOBIKHOBEHHOH M B IPOCTEHIINX ClydasX OOBIKHOBEHHYIO B BHJE JAECCATUYHOM, NMPOLEHTHl — B
BHJIE 1poOU U IpoOb — B BUJIC MTPOIICHTOB;

BBINOJIHATE apU(PMeTHUecKre IeHCTBUS C pallMOHAIIHBIMU YUCIIAMH, CPAaBHUBATh PallMOHAJIbHBIE
4KCJIa; HAXOAUTh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI;

OKPYTJIATH IeJIbIe YUCIIA U AECATHUHBIC APOOH, HAXOAUTH MPUOIMKEHHUS YUCET C HETOCTATKOM U C
M30BITKOM, BBITTOJIHATH OL[CHKY YHCIIOBBIX BBIPAKCHUIA;

[10JIb30BaThCsl OCHOBHBIMU €JMHMIIAMHU JUIMHBI, MAacChl, BDEMEHHU, CKOPOCTH, IUIOIIAIH, 00beMa;
BbIpa)kaTh 00Jiee KPYIHbIE EMHULIBI Yepe3 OoJiee MeIKue 1 Hao0opoT;

pewmiaTb  TEKCTOBBIE  3aJadyd, BKJIKOYas 3aJayd, CBA3AQHHbIE C OTHOLIEHUEM M C
IIPOINOPLIMOHAIBHOCTHIO BEIMYHH, JPOOSIMHU U ITPOLIEHTAMU;

n300pakaTh YUClla TOYKAMU Ha KOOPAMHATHOM MPSIMOH;

HAXOJWUTh 3HAa4YeHUs (DPyHKIMH, 3amaHHON (hopMysou, Tabnuiel, rpaduKoM MO ee apryMeHTY;
HAXO/WTh 3HAUCHHE apTyMEHTa M0 3HAYCHUIO (DYHKIIMH, 33/JaHHON Tpa@UKOM MK TaOJIUIEH;
IPUMEHSATH rpaduuecKkre NpeACTaBICHUs IIPU PEILIEHUN CUCTEM YpaBHEHUH;

OIMCBIBATh CBOMCTBA N3YYEHHBIX (DYHKIUH, CTPOUTH UX TpaUKH;

HCIO0JIBL30BATh NPHOOPETEHHbIC 3HAHUS M YMEHHSI B NPAaKTHYCCKOH JeATEJbHOCTH H
NOBCEAHEBHOM KM3HU JJIA:

pELICHNs] HECIOXKHBIX NPAKTUYECKMX PACUETHBIX 3aJad, B TOM 4YHCIE C HCIOJIB30BAHUEM IIpU
HE00XOAMMOCTH CIIPaBOYHBIX MaTEpPHAIOB, KaJIbKYJIATOPA;

YCTHOM NPHUKUJIKA M OLEHKU DPE3yJIbTaTa BBIYMCICHUM; MPOBEPKU PE3yJIbTaTa BBIYHUCICHUS C
HCIIOJIb30BAHUEM PA3JINYHBIX IIPUEMOB;

UHTEPIIPETALMM PE3YJIbTaTOB PELICHUS 3a7ad ¢ y4€TOM OIPaHUYECHMM, CBSI3aHHBIX C pEalbHBIMU
CBOMCTBAMH PaCCMaTPUBAEMBIX IPOLIECCOB U SBJICHUMN.

AJITEBPA

COCTaBJISATh OYKBEHHbIE BBIpAXKEHUS M (OPMYJbl MO YCIOBUSAM 3a/ady; OCYIIECTBISTH B
BBIpQXEHUSIX U (POPMYIIaX YUCIIOBBIE MOACTAHOBKH U BBINOJIHATH COOTBETCTBYIOIINE BBIYMCICHHUS,
OCYILECTBIIATh IOJCTAHOBKY OJHOTO BBIPAXXEHHsS] B Jpyroe; BbIpaXkaTb U3 (GOpMYyN OJHY
IIEPEMEHHYIO YEPE3 OCTAIIbHBIE;

BBIITOJIHATh OCHOBHBIE JICUCTBUS CO CTENEHSMM C HAaTypAJIbHBIMU M IIEJIBIMHM IOKA3aTENsIMH, C
MHOI'OYJIEHaMU; BBIIOJIHATH Pa3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIIH;

pelaTh JMHEWHBIE U KBaIpaTHbIE YPaBHEHUS, CHCTEMBI JIBYX JTMHEWHBIX YPaBHEHUI;

pemaTb TEKCTOBBIE 3aJaud aireOpauyeckuM METOA0M, HHTEpIPEeTHpPOBaTh MOTYYEHHBIN
pe3yibTar;

n300paXkaTh YMCiIa TOYKaMH Ha KOOPJUHATHOMN MPsSMOii;

ONPENENATh KOOPANHATHI TOYKH INIOCKOCTH, CTPOUTh TOUKH C 3aJaHHBIMA KOOPJAMHATAMM;
HaXOJUTh 3HaYeHUs (QyHKUUHU, 3aJaHHOW (opMysoi, TaOnuiei, rpapukomM Mo ee aprymMeHry;
HaXO/UTh 3HAUEHHE apryMeHTa [0 3HAYeHUIO (DYHKIIMH, 3JaHHON Ipa)uKOM WM TaOIULIEH;
MPUMEHSTH rpauuecKre NpeICTaBICHUs [IPU PELICHUH CUCTEM YPaBHEHMUI;

OIMCHIBATh CBOWCTBA M3YUYEHHBIX (DYHKIUH, CTPOUTDH UX TPaPUKH;

penaTh JIMHEWHbBIE U KBaIpaTUYHbIE HEPABEHCTBA;

WCIOJIb30BaTh JJIs MPUOIMKEHHOTO PElIeHHs] YpaBHEHUI U HEPAaBEHCTB, IpaUyecKuii METoJ;
n300pakaTh Ha KOOPJAMHATHOW TJIOCKOCTH MHOYKECTBA PEIICHUN MPOCTEUHINX ypaBHEHHH U HX
CUCTEM;

HCIO0JIL30BATh NPHOOpPETEeHHbIC 3HAHUS M YMEHHSI B NPAKTHYECKONl [esiTeIbHOCTH H
NOBCEAHEBHOM KM3HU JJIS:



BBINOJIHEHUS PACcUYeTOB 1O (hOpMyJiaM, COCTaBICHHS (OPMYJI, BEIPAKAIOIIUX 3aBUCUMOCTH MEXKILY
peanbHBIMU BETMUYNHAMM; HaX0KJICHHsI HY>KHON ()OpMYJIbI B CIIPABOYHBIX MaTepHajax;
MOJCIIMPOBAaHUs IPAKTUYECKUX CUTyallMd MW MCCIECJOBAaHUM IIOCTPOCHHBIX MOJEIEH C
HCII0JIb30BaHUEM ammapaTa anreopsl;

OIMCAaHMsI 3aBUCHUMOCTEH MeX1y (U3NYECKMMU BEIMYMHAMHU COOTBETCTBYIOLIMMH (OpMYyIaMu
IIPU UCCIIEIOBAaHUU HECIOKHBIX IPAKTUYECKUX CUTYyalWi;

MHTEPHpETalUy TPaQHUKOB PeaTbHBIX 3aBUCUMOCTEH MEXy BETMUYMHAMU

3JIEMEHTBI JIOTUKH, KOMBUHATOPUKH, CTATUCTUKM W TEOPUMU
BEPOSITHOCTEM

yMeTb

IIPOBOJIUTH HECIIOKHBIE JOKA3aTENbCTBA, [10Iy4YaTh MPOCTEUIINE CIEACTBUS U3 U3BECTHBIX WU
paHee NOJIy4eHHBIX YTBEPKACHUMN, OLICHUBATh JJOTUYECKYIO TPABUIIbHOCTh PACCYXKACHUM,
HCI0JIb30BaTh IPUMEPHI U1 WIUTIOCTPALIMU U KOHTPIIPUMEPSI /1711 OTIPOBEPKEHUS YTBEPKIACHUII;
U3BJIEKaTh HH(OPMALIKIO, TPE/ICTABICHHYIO B TaONIUIaX, HA AUarpaMMax, rpadukax; CoCTaBlATh
TaOJIUILIBI, CTPOUTH AUArPaMMBbl U TpadUKH ;

pemaTh KOMOMHATOPHBIE 3a/1a41 ITyTEM CUCTEMAaTHYECKOTo mepedopa BO3MOKHBIX BapUAHTOB, a
TaKXe C UCIIOJIb30BAHUEM MPABUIIa YMHOKEHHS;

BBIUUCIIATH CPEAHKME 3HAUEHUS PE3Yy/IbTaTOB U3MEPEHMUIA;

HaXOJUTh YAaCTOTY COOBITHS, UCIIONIb3Yysl COOCTBEHHbIE HAOIIOACHUS U TOTOBBIE CTATUCTUYECKUE
JTaHHbIE;

HAXOJUTh BEPOSTHOCTHU CIyYalHBIX COOBITUN B IPOCTEHUIINX CITy4asX;

HCIOJIB30BATDH HpHOﬁpeTEHHbIe SHAHMSA U YMEHUSA B HpaKTPI‘IeCKOﬁ ACATECJIBbHOCTH M HOBCGI[HBBHOﬁ
JKU3HU 1JIA:C

BBICTPaNBaHUs apryMEHTALIMU [IPU JJOKA3aTENbCTBE;
pacro3HaBaHUE JIOTUYECKU HEKOPPEKTHBIX PACCYKICHUH ;

3alMCU MAaTEMATUYECKUX YTBEPKIACHUN, JOKA3aTEIbCTB;

aHaJIM3a peaIbHBIX YHCIIOBBIX JJAHHBIX, TPEJCTABICHHBIX B BUJIE AUArpaMM, rpapuKoB, TaOJIHII;
pelieHust MPaKTUYECKHUX 3aJ1a4 B TTIOBCEAHEBHOM M MPO(HEeCCUOHATBLHOM NeITeTbHOCTH C
WCIIOJIB30BaHUEM JIEUCTBHM C YMCIaMU, IPOIEHTOB, JUTMH, TUIOMIaAei, 00heMOB, BpEMEHH,
CKOpOCTH;

penieHust yueOHbIX U MPAKTUUECKHUX 3a/1a4, TPEOYIONUX CUCTEMAaTHUeCKOro nepedopa BapruaHTOB;
CpaBHEHUS [IAHCOB HACTYIICHUS CITyYalHBIX COOBITHI, OIEHKH BEPOATHOCTHU CIIy4altHOTO
COOBITHS B MPAKTUUECKUX CUTYAIUSAX, COTIOCTABIIECHUS MOJICIIU C PEAIbHOU CUTYyaIUEH;
MMOHUMAaHHUS CTATUCTUYECKUX YTBEPIKJICHUMN.

Pasznes S. CnocoObl 1 (OpMBI OLICHKH pe3yJibTaTa

Obuaa Knaccupukauus ouuoox.

[Ipu oneHke 3HaHUI, YMEHHI U HaBBIKOB OOYyYaroIIMXCsl CIIEAyeT YYUTHIBaTh BCe OUIMOKHU (IpyOble H
HErpyOble) U HeTOUETHI.
3.1. I'pyObIMHU CYHUTAKOTCH OUIHOKU:

HC3HAHUEC ONPCACICHUSA OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB, IIpaBUJI, OCHOBHBIX MOJIOKEHUN TCOpHHU,

He3HaHue HOpMYJI, OOIIETIPUHITHIX CUMBOJIOB 0003HAYCHUN BETUYHH, CIUHULl UX U3MEPEHUS,

HE3HaHWE HANMEHOBAHUHN €IMHUIl U3MEPEHHUS;

HEYMEHUE BBIJICJIUTh B OTBETE TJIABHOE;

HEYMEHUE MPUMEHSTh 3HAHUS, AJITOPUTMBI JUIS PEIICHUS 33124,

HEYMEHUE JIeJIaTh BHIBOJIBI M 00O00IIECHNS;

HEYMEHUE YUTATh U CTPOUTH rpauKy;

HEYMEHUE T0JIb30BATHCS IEPBOMCTOUYHUKAMU, YICOHUKOM U CITPAaBOYHUKAMHU;
MOTEPSI KOPHSI UJIM COXPAHEHUE MTOCTOPOHHETO KOPHS;

oTOpackiBaHne 0€3 00BSICHEHUI OJTHOTO U3 HUX;
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- pPaBHO3HAYHBIE UM OIIMOKU;
- BBIYUCIIUTENbHbIEC OLIMOKHU, €CIIM OHU HE SIBJIIIOTCS OMUCKOM;
- JIOTHYECKHUE OIINOKH.
3.2. K HerpyObIM omiu0KaM ciie1yeT OTHECTH:
- HETOYHOCTb (POPMYTUPOBOK, ONpPEICICHHM, MOHATUH, TEOpUi, BhI3BaHHAS HEMOJHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB ONPEIEIAEMOI0 IMOHATHSA WIM 3aMEHOM OIHOrO - IBYX U3 OTHX IIPU3HAKOB
BTOPOCTENIEHHBIMU;
- HETOYHOCTb Ipaduka;
- HEPALMOHAIbHBII METOJl pElIeHMs 3aJaud WIM HEIOCTAaTOYHO IPOJYMAaHHbIM IIJIaH OTBETa
(HapyIIeHue JIOTUKH, T0IMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEHICHHBIMM);
- HepaIoHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHOMN U APYrOl JINTEPATYPOH;
- HEYMEHME pelIaTh 3aJauu, BHIIOIHATH 3aJaHusl B O0IIEM BUJE.
3.3. Hegoueramm sBISIOTCS:
- HepalOHAJIbHbIE IIPUEMbl BBIYMCICHUN U IPeoO0pa3oBaHU;
- HEOpe)KHOE BBIMIOJIHEHHE 3aITUCEH, YepPTeXKei, CXeM, rpauKoB.

1. OneHka nMcbMeHHbIX KOHTPOJIbHBIX paﬁoT oﬁyqamumxm o MaTeMaTHKe.

OTBeT OLleHUBaETCsl 0TMETKOM «5», ec/Iu:

v/ pabora BBHIIOJIHEHA OJTHOCTBIO;

v B JIOTMYECKUX PACCYKIEHUAX U 00OCHOBAHUY PELIECHHS HET IPOOEIOB U OMUOOK;

v\ B pElICHUU HET MATEMATUYECKUX OMIMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIIMCKA, KOTOpas HE
SIBJISICTCS CJIE/ICTBHEM HE3HAHUSI WJIM HETIOHMMAaHUs Y4eOHOr0 MaTepuara).

OT1MmeTKa «4» CTABUTCH B CJIEAYIOIIMX CIyqYasax:

v/ paboTa BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHUS IIArOB PELIEHHMsS HEJOCTATOUHBI (€CiH
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIIELUATbHBIM O0BEKTOM IIPOBEPKH);

v JIoNyILIeHbl OiHA OMIMOKA WM €CTh JBa — TPH HEJ0YETa B BHIKIAIKAX, PUCYHKAX, YepTEkKax
win rpadukax (€ciu 3TH BUIBI paboT HE SABISIIUCH ClIeNUaTIbHBIM 00BEKTOM MPOBEPKH).

OtMeTKa «3» cTaBUTCH, €CJIN:

v' jomyiieHo 6ojiee OMHOM OmMOKM WM 0Oolice JBYX — TPEX HEIOYETOB B BBIKJIAJIKAX,
yepTexax win rpadukax, HO oOydarommiics o0nanaer o0s3aTeIbHBIMI YMEHUSAMH IO TPOBEPIEMO
TEME.

OTMeTKAa «2)» CTAaBUTCH, €CJIN:

4 AOMMYIICHBI CYNICCTBCHHLIC OH_II/I6KI/I, IIOKa3aBIINEC, YTO o6yqa101u1/117lc;1 HC 06naz[aeT
00s13aTeIbHEIMU YMCHHAMU 11O JTaHHOM T€ME B ITOJTHOM MEpe.
> pa60Ta IoKa3ajia MMOJIHOC OTCYTCTBUC Yy 06yqafomeroc;1 00s13aTeNbHBIX 3HAHUN U

YMEHHH 110 NpoBepsieMO TEME WU 3HAUUTEIbHAs YaCTh paOOThI BHIIIOJHEHA HE CAMOCTOSITENIBHO.
VYuutenp MOKET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBIN OTBET HAa BOIIPOC WA OPUTHMHAIIBHOE
pelieHne 3aaun, KOTOpble CBUAETEIbCTBYIOT O BBICOKOM MaTeMaTHUeCKOM Pa3BUTHH 00Yy4aroIIerocs; 3a
peleHue 6osee CI0KHOM 3ajauu MIIM OTBET Ha 0oJiee CI0XKHBIN BOIPOC, MPEUI0KEHHbIE 00YJatomeMycst
JIOTIOJTHUTEIBHO MOCIIE BBIMOJIHEHUS UM KaKUX-JIH00 IPYTUX 3aJaHuil.
2.0neHKa yCTHBIX 0TBETOB 00y4alOIIMXCH 10 MaTeMAaTHKe
OTBeT OLIECHNBAETCS 0TMETKOH «5», €CJIM yYeHHK:
v TIOTHO DPACKPBUI COJEpIKAHWEe MaTepuana B 00beMe, MPEIyCMOTPEHHOM MPOTpaMMOil |
Y4€OHHUKOM;
v\ U3NOKWI ~ Marepual  TPaMOTHBIM  S3BIKOM, TOYHO  HCIONB3YsS  MATEMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIPEJIEJIEHHOM JIOTHYECKON MOCIIEJ0BATEIbHOCTH;
v/ TIPaBUIIBHO BBITIOIHUI PUCYHKH, YEPTEKH, TPAPUKH, COMYTCTBYIOIIHUE OTBETY;
v TOKazal yMEHHE HIUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMH IMPUMEPAMH, NPUMEHSTH €€ B
HOBOW CUTYalluu IIPU BBIIIOJHEHUH TPAKTUYECKOTO 3aJaHuUs;
v NpPOJEMOHCTPUPOBAl  3HAHWE TEOPHHM paHee HW3YYEHHBIX  COMYTCTBYIOLIMX  TEM,
c(OPMHUPOBAHHOCTh U YCTOMYMBOCTH MCIIOJIB3YEMbIX IIPU OTBETE YMEHUI U HABBIKOB;
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v/ OTBEYANl CAMOCTOSITEIILHO, 63 HABOISIINX BOIPOCOB YUHTEIIS;

v\ BO3MOXHBI OfIHA — JIBE€ HETOYHOCTU MNPHU OCBEIIEHHE BTOPOCTENEHHBLIX BOIPOCOB WIH B
BBIKJIaAKaXx, KOTOpBIe y‘-IeHI/IK JICTKO I/ICHpaBI/IJI II0CJIC 3aMCUaHU y‘II/ITeJ'ISI.

OTBeT OlleHUBaETCsl 0TMETKOM «4», €CJIM yI0BJIETBOPsSieT B OCHOBHOM TPe0OBAHUSAM HA OLIEHKY
«5», HO TIPU ITOM UMeeT O/INH U3 HeI0CTATKOB:
B H3JIOKEHWU JOMYIIEHb HEOOJbIIME MPOOENbl, HE MCKa3UBIIEE MaTEMaTHYECKOE
coJiepKaHuE OTBETA;

v\ JonymieHbl OJWH — JBa HENOYETa NPU OCBEIIEHMHM OCHOBHOIO COJEPXKaHHMs OTBETA,
WCIIPaBJICHHBIC MOCTIE 3aMEUaHUs YUUTEJIS;

v/ JonylieHsl OmMOKa Wiy 00Jiee ABYX HEJI0YETOB IIPH OCBELIEHUH BTOPOCTENEHHBIX BOIIPOCOB
WJIU B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIC MTOCIIE 3aMEYaHUS YUUTENS.

OT1MmeTKa «3» CTaBUTCH B CJEAYIOUUX COyqdasx:

v HENOJHO PaCKPHITO COJEpKAaHUE MaTepuana (CoAep)KaHWe H3JI0KEHO (PparMeHTapHO, HE
BCET/Ia TIOCIIEIOBATENIBHO), HO MOKa3aHO 00Iee TOHUMaHKEe BOIIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBIC Ui YCBOGHHUS MPOTPaMMHOrO Marepuana (ompeneneHbl «TpeboBaHusMU K
MaTeMaTHYECKOMN MOJArOTOBKE 00YUYaIOLIUXCs» B HACTOSIICH TporpaMMe Mo MaTeMaTHKe);

v NMCIINCH 3an}II[HeHI/I$I NI I[OHYHIGHI)I OHII/I6KI/I B OHpeI[eJICHI/II/I MaTeMaTquCKOfI
TEPMUHOJIOTHUH, YepTekKaX, BBIKJIAJKAX, HCIPaABICHHBIC ITOCIC HECKOJBKHX HABOJSIIMX BOIPOCOB
YUYUTEIIS;

v\ yYEHWK HE CHOpPABWICS C NPUMEHEHHEM TEOPHH B HOBOM CHUTYallMM IIPH BBITOJIHCHUH
HpaKTI/ILICCKOFO 3a4aHus, HO BBIIIOJHUII 3aJaHUA 067[321TCJII)HOFO ypOBH?[ CJIOKHOCTH I10 I[aHHOﬁ TEMCE,

v/ pu J0CTaTOYHOM 3HAHMU TEOPETUYECKOrO MaTepHaja BbIABJIEHA HENOCTATOYHAS
c(hOPMHUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB.

OT1MmeTKa «2» CTABUTCH B CJACAYIOMIUX CAYYAAX:

v HE PAaCKPBITO OCHOBHOE COJIEp)KaHNe y4eOHOT0 MaTepHaa;

v OOHapy)KeHO HE3HaHHWE YYCHUKOM Ooublieil Wi Hauboiee BaXHOH dYacTH
y4eOHOTO MaTepuana;

v JONYIIEHbl ~ OMMOKM B  ONpENeNIeHMH  TOHSATHH, TP  HCHOIBb30BAaHUU

MaTeMaTHYeCKON TEPMUHOJIOTHH, B PUCYHKaX, YepTexax WM rpadukax, B BbIKIaJKaX, KOTOpbIE
HE UCIIPABJICHBI I10CJIE HECKOJIBKUX HABOASAIIMX BOIIPOCOB YUUTEIIS.

v YUYEHUK OOHapyX W/ IOJHOE HE3HAaHWE M HEMOHHMaHUE H3y4aeMoro y4deOHOro
MaTepuajia WIM HE CMOI OTBETUTh HU HA OJIMH U3 IOCTABJIEHHBIX BONPOCOB IO H3yYECHHOMY
MaTepuaiy.

PaGora, cocTosimas u3 npuMepoB:

«5» — 6e3 ommooK.

«4» —1 rpy6as u 1-2 HerpyOble OmUOKY.

«3» — 2-3 rpyObie u 1-2 HerpyOble OIMOKY WK 3 1 00JIee HEeTPyObIX OITUOKH.

«2» — 4 u 601€ee rpyOBIX OMINOKH.

PaGora, cocrosimast u3 3aaau:

«5» — 6e3 omMoOOK.

«4» — 1-2 HerpyObIX OMIMOKH.

«3» — 1 rpy6as u 3—4 "HerpyOble OIIUOKH.

«2» — 2 u 6o1ee rpyObIX OMIMOKH.

Kom0unnpoBannas padora:

«5» — 6e3 ommooK.

«4» — 1 rpy6as u 1-2 "HerpyOble OmUOKH, IPU ITOM IpyObIX OLIMOOK HE JOJKHO OBITH B 3a/1a4e€.
«3» — 2-3 rpyObie u 3—4 HerpyObIe OMMOKH, IIPH ATOM XOJI PEUICHUS 3a7a4H JIOJKEH OBITh BEPHBIM.
«2» — 4 rpyOble omuOKy.

KoHTpOoJ/IbHBIN YCTHBIN cUYeT:

«5» — 6e3 ommoOoK.

«4» — 1-2 ommoKwu.

«3» — 34 omunbKwm.
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KomOunnpoBannas padora (1 3agaya, npuMepsl U 3alaHue APYroro BUIAQ)
Onenka "5" craBurcH:
- Bcst pa0oTa BhINOIIHEHA 0€30IMO0YHO U HET UCTIPABICHUH.
Onenka "4" craBurcs:
- JIOMYIICHHI 1-2 BEIYUCIUTENBHBIC OIIHOKH.
Onenka "3" craBurcs:
- JIOMYIICHBI OMMOKM B XOJI¢ PEUICHHs 3aJayd MPU MPABHILHOM BBITIOJHEHUM BCEX OCTAIBHBIX
3aJaHuN
1581051
- JOIYIIEHBI 3-4 BHIYUCITUTEIIbHBIC OIIHOKH.
Omnenka "2" craBuTCS:
- IONYIIICHBI OMMUOKK B XOJI€ PEUICHHUS 3a/1a4d U XOTs Obl OJTHA BEIYUCIUTEIbHAS OIIHOKa
WJIN
- TPH PEIICHUH 3aJa91 U IPUMEPOB JIOMYIIEHO 00Jiee 5 BHIYUCITUTEIBHBIX OIMHOOK.
KomOunnpoBannas padora (2 3aga4u U npuMepbl)
Onenka "'5" craBuTCH:
- Bcst paboTa BBIITOJIHEHA O€30IMMO0YHO U HET HCIIPABJICHUN.
Onenka "'4" craBuTCH:
- IONYIIEHBI 1-2 BEIYMCIUTENTBHBIE OIINOKH.
Onenka "'3" craBUTCSA:
- JIOMYIICHBI OMUOKHU B XOJC PEIICHUS OJHOM M3 3a/1a4 WIIN
- JIOTYIIEHBI 3-4 BEIYMCIUTENIbHBIE OIIHOKH.
Onenka "'2" craButcs:
- JIONyIIEHBI OMMOKY B XOJI€ pEIICHUs 2-yX 3a/1a4  UJIU
- JomymieHa ommOKa B X0J1¢ PEIICHUS OJJHOW 3a/1aud U 4 BBIYMCIUTEIIBHBIC OIIMOKH HITN
- JIONYILIEHO B PEIIeHUU
MarteMaTHYeCKHH TUKTAHT
Ouenka "5" craBuTCS:
- BCsl paboTa BBINOJIHEHA O€301IMO0YHO U HET UCIIPaBIICHUH.
Ouenka "'4" craBuTc:
- HE BBINOJIHEHA 1/5 9acTh MpUMEPOB OT MX OOIIETO YucIa.
Onenka "'3" craBuTCA:
- HE BBITIOJIHEHA 1/4 4acTh MpUMEPOB OT UX OOIIEro Yucia.
Onenka "'2" craBuTCA:
- He BBINIOJIHEHA 1/2 yacTh MpUMEPOB OT MX OOLIETo Yucia.

Tect
Ounenka "5" craBurcd 3a 90-100% npaBUIbHO BBINOIHEHHBIX 3a/1aHUN
Ouenka "4" craBurcs 3a 75-89% npaBuIIbHO BBINOJTHEHHBIX 33JJaHUI
Ouenka "3" craBurcd 3a 51-74% npaBUIIbHO BBINOJHEHHBIX 33aHUI
Ouenka "2" cTaBUTCSA, €CIIM IPABIWIHHO BBITOTHEHO MeHee 50% 3amanuit

Pa3nena 6. YueOHO-TEMaTHUECKOE 00ecIeueHHue.

Yuamuecs 00y4yarorcs o kHure «AJjareodpa, 9».

Astopsi: F0.H.Makapsrues, H.I'.Munrok, K.M.Hemkos, C.b.CyBoposa

nox penakuuei C.A.Tensakosckoro, M.: IIpocsemenue, 2011 r.

JAunpakTudeckuii MaTepuaJ no ajaredpe

Astopsi: 0. H. Makaperues, H. I'. Mungtok, JI. b. Kpaiinesa «IIpocsemenue» 2013 r.
I'MA-2015, 2016

ABtopbI: A. B.Cemenos, A. C. Tpenankun, 1. B.flmenko. «HaunonansHoe obpazoanue» 2013
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PABOYAS TIPOT'PAMMA IO 'EOMETPHUH 9 KJIACC

Paznea 1. [losicHuTeILHAS 3aIUCKA

Pabouas nmporpamma yueOHOTO Kypca [0 MaTeMaTHKe B 9 Kiiacce cocTaBiieHa Ha OCHOBE DenepaabHOro
KOMITOHEHTa TOCYJIapCTBEHHOI'0 00pa30BaTeIbHOTO CTaHapTa HAYaJIbHOTO OOIEro, OCHOBHOTO OOIIEro
U cpenHero (moiaHoro) obmero oOpa3zoBaHus, MPUMEPHON MPOTrPAMMBI OCHOBHOTO, CPEIHETO (ITOJIHOTO)
obmiero oOpa3oBaHMsl 1O MareMaTHKe, ¢pefepanbHOro 0a3MCHOrO y4eOHOro IlaHa JMJisi CpEeIHEero
(momHOTO) 00IIET0 00pa3oBaHMs ,pErHOHATBHOIO 0a3UCHOTO y4eOHOTO TuiaHa, yaeOHoro ruiana MBOY
«Opnogsckas COILL» 2017-2018 y4ueOHBI# TO/I.
Pabouas mporpamma mo mpenmery «Matematuka» 9 kiacc (0a30BBI ypOBEHB) MpPEICTABISET COOOM
LEJIOCTHBIA JIOKYMEHT, BKJIIOYAIOIIMNA: TOSCHUTEIBHYIO 3alKCKy; TEMAaTUYeCKOE IUIAHWPOBAHHE C
pacripesielieHueM y4eOHBIX 4acoB 10 TeMaM Kypca M IMOYpPOYHOE IUIAHWPOBAaHHE; TPEOOBAHUS K YPOBHIO
MOATOTOBKU YUYEHUKOB; CIIOCOOBI U (POPMBI OLICHKHU pe3yibTaTa ,y4eOHO-METOINYECKUN KOMILIEKT.
Pabouas mporpamMma o MmaTreMaTHKe pa3padoTaHa Ha OCHOBE CIEAYIOIIUX aBTOPCKUX MPOrPaMM:

1. TIporpammbl o00mieoOpa3oBaTenbHbIX yupexaeHuid. ['eomerpus. 7-9 xmaccsl / coct. T.A.

Bypmuctposa M.: IIpocsemienne 2010.

C yderoM BO3pAacTHBIX OCOOEHHOCTEW KaKIOro Kjacca BBICTPOEHA CHUCTEMa Y4YeOHBIX 3aHSATHUM,
CIIPOCKTUPOBAHBI 1€, 3a/a4H, TPOJYMaHbl BO3MOXKHBIE (OPMBI KOHTPOJIS, C(HOPMYITHPOBAHBI
OKUJIaeMble Pe3yIbTaThl O0yUEHHUSI.

CormacHo 0a3ucHOMYy Yy4uyeOHOMY TIUIaHY CpeOHEH IIKOJIbI, peKOMeHAanusM MuHucTepCcTBa
oOpazoBanusi Poccuiickoii Denepanuu, pabodas mporpamma mOpeaycMaTpuBaeT 5 4YacoB OOydeHHS
MaTeMaTUKe B HEIENHO ¢3 yaca anreOpbl, 2 4aca FeOMETPHH)

KoaunuecTBo yacoB:Bcero 68 wacos, B Hezenmo - 2 9

IL1aHOBBLIX KOHTPOJbLHLIX PadoT — 4

2 yaca MOBTOPEHUS MEPEHECeHO Ha Havaio y4eOHOro roja.

Yuyammecs odyuarorces no kuure «I'eomerpust 7-9».

ABtopsi: JI. C. Atanacsn, B. @. byry3os, C. b. Kagomues, 3. I'. [lo3usxk, U. U. FOauna: [Ipocsenienue,
2005 r. TEOMETPUSA

Beoonoe nosmopenue (2 u).

Bzamul  mmoii u3 umocogoco noemopenuss ¢ yeavio 0000WeHUs U CUCMEMAMU3AYUU MeM
«Mnoeoyzonvrukuy, « Tpey2onoHuxuy.

Bexmopuvi. Memoo koopounam. (18 u).

[Tonsitue Bektopa. PaBeHcTBO BekTOpoB. Cll0’K€HHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. Pa3znoxkeHne BeKTOpa 1o IByM HEKOJUIMHEapHbIM BekTopaMm. Koopannartsl Bexkropa. IIpocreiinmme
3a/layi B KOOpJAWHATAaX. YPaBHEHUSI OKPYKHOCTH M TpsiMod. [IpuMeHeHre BEeKTOPOB U KOOpJAWHAT MpHU
pelIeHnu 3a1au.

Heab: HAyunTh OOyYaAIOUINXCS BBIMOJHATH JEHCTBUS HaJl BEKTOPAMM KaK HANpaBICHHBIMU OTPE3KaMH,
YTO BaXKHO JJI1 IPUMEHEHUs BEKTOPOB B (PU3UKE; NO3HAKOMHUTH C UCIOJIb30BAHUEM BEKTOPOB U METOJA
KOOpJUHAT MPH PEIICHUH T€OMETPUUYECKUX 3a]ad.

BekTop onpezensercs Kak HallpaBJIEHHBIN OTPE30K U IEUCTBUS HAJl BEKTOPAMH BBOASTCS TakK, KaK 3TO
NPUHATO B (DU3MKE, T. €. KaK JCWCTBHs C HAMpaBICeHHBIMH OTpe3kaMu. OCHOBHOE BHUMAaHHE JIOJIKHO
OBITh yJEIEeHO BHIPAOOTKE YMEHHU BBIMIOJIHATH OINEPAlMU HaJ BEKTOpaMH (CKJIAJIbIBaTh BEKTOPHI IO
MpaBWJIaM TPEYroilbHUKAa M MapajuieliorpaMma, CTPOUTh BEKTOP, PaBHBIM pa3HOCTU JBYX JaHHBIX
BEKTOPOB, a TAK)KE BEKTOP, PaBHBIN MMPOU3BEICHUIO JAHHOTO BEKTOpa Ha JaHHOE YHCJIO0).

Ha nmpumepax mokas3biBaeTcsi, Kak BEKTOPhI MOTYT MPUMEHSTHCS K PEIICHUI0 TEOMETPUUECKUX 3ajad.
HemoHcTpupyercs 3(QGEKTUBHOCTh TNpUMEHeHHs (opMyn i KOOpAMHAT CEepequHbl OTpe3Ka,
paccTOSHUS MEXKAY BYMSI TOUKaMH, YPaBHEHHUH OKPY>KHOCTH U MPSAMON B KOHKPETHBIX T€OMETPHUIECKHUX
3aJlayax, TEM CaMbIM JaeTcs MPEACTAaBIECHUE 00 U3YUYEHUU F€OMETPUUECKUX (PUTYP C MOMOIIBI0 METOJOB
anreOpsl.

Coomuowenus mexcoy cmoponamu u yziamu mpey2oinvnuxa. Ckansapnoe npouszeedenue 6eKmopos.
(11 ).
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CuHyc, KOCHMHYC M TaHreHc yriia. TeopeMbl CHHYCOB M KOCHHYCOB. PerieHue TpeyroJbHUKOB.
CkansipHOe Mpou3BeIeHNEe BEKTOPOB U €ro MPUMEHEHHE B T€OMETPUUECKUX 3aJauax.

Heab: pa3Buth yMmMeHue OOyYarOUIUXCS MNPUMEHSATh TPUTOHOMETPUUYECKHM ammapar Npu pelieHUuu
reOMEeTPUUYECKUX 3a7au.

Cunyc u kocunyc moboro yrina ot 0° qo 180° BBOASATCS C MOMOIIBIO €AMHUYHON MOJIYOKPYKHOCTH,
JIOKa3bIBAIOTCS] TEOPEMBI CHHYCOB M KOCHHYCOB U BBIBOJIUTCS elle oJiHa (popMyIia IIIOIIaay TPEyTroIbHH -
KM (IIOJIOBHHA MPOU3BEJICHUS JIBYX CTOPOH HA CHMHYC yrja MEXIYy HUMH). DTOT amnmapaT NpUMEHSIETCs K
PEIICHUIO TPEYTOJIbHUKOB.

CkayisipHOE MPOU3BEACHUE BEKTOPOB BBOJUTCS KaK B (pru3uKe (MPOU3BEIACHHE JIJIsl BEKTOPOB HA KOCHHYC
yriaa mexnay HumH). PaccmarpuBaroTcs CBONCTBA CKaJsipHOTO MPOU3BEACHHSI M €ro NPUMEHEHHE INPHU
pEIIeHNUU TEOMETPUUYECKUX 3a/1a4.

OcHOBHOE BHHUMaHUE CIEQyeT VYAETUTh BBIPAOOTKE MPOYHBIX HABBHIKOB B  IMPUMEHEHHU
TPUTOHOMETPUYECKOTO ammapara npu perieHuu TeOMETPUIECKUX 3a/1a4.
nuna okpyscnocmu u niaowadw kpyza. (12 u).

[IpaBunbHBIE MHOTOYTOJBHUKH. OKpPYKHOCTH, ONMMCAaHHAs OKOJIO MPaBUJIBLHOTO MHOTOYTOJIbHUKA M
BIHcaHHas B Hero. [locTpoeHue npaBuIbHBIX MHOTOYTOJILHUKOB. JlinHa okpykHOCTH. [1n0manp kpyra.
Heab: pacumpuTh 3HaAHWE OOYYAOIIMXCS O MHOTOYTOJIBHUKAX; PAaCCMOTPETh TMOHATUS JJIMHBI
OKPY>KHOCTH | ILTOIIAAH Kpyra u GOpMYIIbI ISl X BBIUMCICHHUS.

B wnauvane Tembl naercs ompenereHHWE NPABUIBHOTO MHOTOYTOJIBHHUKA W paccMaTpUBAIOTCA
TeopeMbl 00 OKPYKHOCTSIX, OMUCAHHOW OKOJIO MPaBMJILHOIO MHOTOYTOJIbHMKA W BOHCAHHOH B Hero. C
MTOMOIIBIO OMUCAHHON OKPYXKHOCTH PEIIAIOTCS 33a/1a4d O TOCTPOCHUU MPaBWIBHOTO IIECTUYTOJIbHUKA U
MPABWJIBHOTO 271-YyTOJIbHHUKA, €CITU 1aH MPABUIBHBIN JI-yTOJIbHUK.

®opMyIibl, BEIpaXKAIOIIME CTOPOHY MPABUIBHOTO MHOTOYTOJIBHHKA M PAJUyC BIMCAHHOW B HETO
OKPY)KHOCTH 4epe3 pPaJuyCc OMUCAHHOW OKPYXKHOCTH, HCHOJB3YIOTCS MHpU BbIBOAE (HOPMYNI THMHBI
OKPY>KHOCTH W IUIOIIAAM Kpyra. BeIBoa omupaeTcss Ha MHTYUTHMBHOE MPEACTaBJICHUE O Tpeielie: Mpu
HEOTPAaHMYEHHOM YBEIMYEHMHM 4YHCJIa CTOPOH MPAaBUIBHOTO MHOTOYTOJbHHKA, BIHCAHHOTO B
OKPY>KHOCTh, €r0 MEPUMETP CTPEMUTCA K JJIMHE 3TOM OKPY>KHOCTH, a IUIOMIAAh — K IUIOHIAJAN KpyTa,
OTPaHUYEHHOTO OKPYKHOCTBIO.

[eusicenus. (8 u).

OtoOpakenue mmockoctu Ha ceOs. [lonstue paBmwxkenus. OceBas W ILEHTpalibHAs CHUMMETPHH.
[TapannensHbiii nepenoc. [ToBopoT. HamoxeHust 1 IBUKEHHUS.

Heab: mo3HAKOMHUTH O0YYAIOUIUXCS C MOHSATHEM ABM)KEHUS M €r0 CBOWCTBAMH, C OCHOBHBIMU BHAaMU
JBH>KEHUH, CO B3aUMOOTHOIIEHUSIMU HAJIO)KEHUW U IBUOKEHUM.

JIBuKeHHE TUIOCKOCTH BBOJUTCSA KaK OTOOpaskeHHE IMIIOCKOCTH Ha ce0s, COXpaHSIOIIee PacCTOSHUE
MeXIy Toukamu. [Ipu paccMOTpeHWH BHJIOB JIBIDKEHHH OCHOBHOE BHUMAaHUE YAENSAETCS MOCTPOCHUIO
0o0pa3oB TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJBHUKOB TMPH OCEBOM U IEHTPAIBHON CHUMMETPHSIX,
napajuieJIbHOM TepeHoce, moBopore. Ha addexTHbIX mpuMmepax MoKa3bIBAeTCsl MPUMEHEHHUE JIBUKEHUN
MIPU PELICHUH T€OMETPUUYECKUX 3a/1ay.

[TonsaTre HamOXKEHHSI OTHOCUTCS B JJAHHOM KypCe€ K YHCIy OCHOBHBIX MOHSATHH. JlOKa3bIBaeTcs, 4TO
TIOHSTHSI HAJIOKEHUS U IBUKEHUS SBISIOTCS SKBUBAJICHTHBIMU: JIF000€ HAIOKEHHE SIBISIETCS IBUKEHUEM
IUIOCKOCTH UM oOpaTHO. M3ydeHue pokasaTenbcTBa He SIBISETCS OOS3aTENbHBIM, OJHAKO CJEIyET
PacCMOTPETh CBSI3b MOHIATHI HAIOKEHUS U ABUKECHUS.

06 axcuomax zeomempuu. (2 u).
becena 06 akcmoMax reoMeTpumu.

Heab: gare Oosiee TayOOKOE TMpEACTAaBICHHE O CHCTEME aKCHUOM IUIAHUMETpUU U
aKCMOMAaTUYECKOM METOJIE.

B nanHoit Teme paccka3bIBaeTCs O Pa3IMYHBIX CHCTEMaxX aKCHOM T'€OMETPHH, B YACTHOCTH O Pa3IMIHBIX
crioco0ax BBEJCHHUS MOHSATHUSI pPaBeHCTBA QUTYP.

HauanpHbie cBenenns u3 crepeoMerpuu (8 u).

[Ipeamer crepeomerpun. ['‘eomerpuyeckue Telna U IMOBEPXHOCTH. MHOTOIpaHHUKM : TMpU3MA,
napajuieJenunes], mupaMusa, GopMyIbl ISl BEIYUCICHUS UX 00beMOB. Tena U MOBEPXHOCTH BpAICHUS:
WIMHIP, KOHYC, cdepa, map, GopMyIbl sl BBIMUCICHUS UX IJIOIAIeH MOBEPXHOCTEH U 00HEMOB.
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Lesab: narte HavanbHOE TMpPEICTABICHHE O TelaX M IOBEPXHOCTSAX B IPOCTPAHCTBE; IMO3HAKOMHUTH
yUalmxcs ¢ OCHOBHBIMH (pOpMysamMu JUIsl BBIYMCIIEHUS TUIONIA/Iel TOBEPXHOCTEN U 00bEMOB Tel.
PaccmoTpenue npocTeimmx MHOTOTPaHHUKOB (ITPU3MBI, TapauIesIenuIe/1a, TUPaMHIbI), a TAKKE T U

MOBEpXHOCTEH BpamieHus (LUWIUHApPA, KOHyca, cdeppl, mapa) MNPOBOJUTCS Ha OCHOBE HArJIsSAHBIX
NpeJCTaBIeHUN, ©0e3 MpHUBICYECHUS AaKCHOM crepeoMeTpuu. DOpMylbl Ui BBIYUCIECHUS OOBEMOB
YKa3aHHBIX TeJll BBIBOAATCA Ha OcHOBe mpuHuuna KaBanbepu, (GopMynbl Ui BBIYUCICHHUS IUIOIIAJCH
OOKOBBIX MOBEPXHOCTEH LWJIMHApPA M KOHYCa MOJIYYaroTCS C MOMOINBIO Pa3BEPTOK MX MOBEPXHOCTEH,
dhopmyna romaau chepsl IPUBOAUTC 6€3 000CHOBAHUSI.

IoBTopenue. Pemenue 3anau. (7 u).

Heanb: I[loBropenue, oboOmieHne U cucTEeMaTH3alUsl 3HAHWN, YMEHUNW U HaBBIKOB 3a Kypc
reoMeTpuu 9 kinacca.

Pazgea 2. YyeOHO-TeMaTHYeCKOE IVIAHUPOBAHHE

Howmep CopnepxaHnue Marepuana Kon-so | Kon-Bo Cpencrsa Metonsl U Gopmbl
TJIaBbI 4acoB KOHTD. o0y4deHus oOyueHus
pabot
9 BexkTopsbl 8 YueOHas [Tpo6iemHo-
JIATEPATYDA, [MOVUCKOBBIN,
TUAAKTHYECKUA nH(OPMAaLIMOHHO-
Marepuall, Pa3BUBAIOILNN,
pabouas TeTpaap | TBOPUYECKH-
penpOyKTUBHBIN
10 Merton koopauHat 10 1 VYyeOHas [Tpo6aemHo-
JIATEPATYDA, IMOUCKOBBIN,
JTUAAKTHYECKUA nH(OPMAaLIMOHHO-
Marepuall, Pa3BUBAIOILNN,
pa0ouas TeTpajb | TBOPYECKHU-
pEnpOyKTUBHBIN
11 CootHomeHus mexnay | 11 1 VYuebHas [TpobaemHo-
CTOpOHAMH ¥  yIJIaMHU JaUTeparypa, TTOUCKOBBIH,
TpeyroiapHuka. CkajsipHoe JUTaKTHYECKUN MH(pOPMAaIMOHHO-
NIPOM3BEICHUE BEKTOPOB Martepua, Pa3BUBAIOIINIA,
pa0ouas TeTpajb | TBOPYECKHU-
pEenpOyKTUBHBIN
12 Jnuna  okpyxHocTM | 12 1 VYuebHas [TpobaemHo-
IUIOIIAAb Kpyra JauTeparypa, TTOUCKOBBIH,
JUTaKTHYEeCKUN MH(pOPMaIMOHHO-
Marepuall, Pa3BUBAIOILNN,
paOouas TeTpajb | TBOPYECKHU-
pPENpPOAYKTUBHBIIN
13 JBrxeHus 8 1 YueOHas [TpoGremHo-
JIATEPATYPA, MMOWCKOBBIN,
JUTaKTUYEeCKUN UH(pOPMAIMOHHO-
MaTepual, Ppa3BUBAIOIIINIM,
pabouas TeTpagb | TBOPUECKHU-
pPENpPOAYKTUBHBII
14 Havaneubie cBenmenus u3 | 8 YueOHas [TpoGiemHo-
CTepEOMETPUH JauTeparypa, TTOUCKOBBIH,
JUTaKTUYEeCKUN MH(POPMAIMOHHO-
MaTepual, pa3BUBAIOIIHNIA,
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pabouasi TeTpagb | TBOPUYECKH-
pEenpOyKTUBHBIN
06 aKCHOMax VYyeOnast [TpobaemHo-
IUTAHUMETPUU JuTepaTypa, IIOMCKOBBIH,
JTUAAKTHYECKUMA nH(OPMAaLIMOHHO-
Marepuall, Pa3BUBAIOILNN,
pabouas TeTpaap | TBOPUYECKH-
penpOyKTUBHBIN
[ToBTOpEHHME. Pemenue VYyebOHast [TpobaemHo-
3a71a4 JIuTeparypa, ITIOMCKOBBIH,
JTUAAKTHYECKUMA nH(OPMAaLIMOHHO-
Marepuall, Pa3BUBAIOILNN,
pabouas TeTpaap | TBOPUYECKH-
penpOyKTUBHBIN
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Pasnen 3. KasienaapHo - TeMaTn4yeckoe NJIaHMPOBaHUE

Ne Tema ypoka Koa- | JaTa Kon- | Ilpumeuan
ypoKa BO BO ne
4aco K. p.
B
1-2 IToBTOpEeHME 2 15 CEHTSAOPH
I'naBa 9. Bektopsl 8
3-4 ITonsiTue BekTOpa 2 8,12
5-7 Clio)keHHUE ¥ BBIYUTAHUE BEKTOPOB 3 15,19,
22
8-9 YMHOKEHUE BEKTOpa Ha YHUCIIO 2 26,29
10 Pemenue 3anau 1 3 OKTSIOpb
I'maBa 10 Meton koopuHaT 10
11-12 | KoopauHaThl BEKTOpa 2 6,10
13-14 | Ilpocretimue 3a1a4u B KOOPIMHATAX 2 13,17
15-17 | YpaBHEeHHE OKPYKHOCTH U MPAMOI 3 20,24,
27
18-19 | Pemenue 3amau 2 7,10 HOSIOPb
20 KonTponbHas paboTa 1mo reme «Metoa koopauHaty | 1 14 1
Nel
I'naBal 1. CooTHOIIEHUS B TPEYTOJIbHUKE 11
21-23 | CuHyc, KOCUHYC U TaHT€HC yIJia 3 17,21,
24
24-27 | CooTHOLIEHHE MEXAY CTOPOHAMU U yTIIaMU 4 28,1,5,8 nexkabpb
TPEYroJbHUKA
28-29 | CxamsipHOe MPOU3BEACHHE BEKTOPOB 2 12,15
30 Pemenue 3amau 1 19
31 KoHnTposbHas paboTa 1mo Teme «COOTHOIIICHHE 1 22 1
MEXI1y CTOPOHAMU U YTIIaMU TPEyroJbHHUKay Ne2
I'maBa 12. JInnHa OKPY>XHOCTHU U TIOIIAL Kpyra 12
32-35 | IIpaBuiibHBIE MHOTOYTOJTBHUKH 4 26,12, SHBApb
16,19
36-39 | [lyimHA OKPY>KHOCTH | IIOMIAIb KpyTa 4 23,26,
30,2 dbeBpaib
40-42 | Pemenue 3amau 3 6,9,13
43 KonTponbHas paboTa 1o Teme «1IuHa OKpy>kHocTH | 1 16 1
Y TI01aap Kpyra» Ne3
I'masa 13. JIBmxeHus 8
44-46 | IloHsaTHE NBUKEHUS 3 20,27,2 MapT
47-49 | TlapamnensHblit neperoc. [ToBopoT 3 6,13,16
50 Perienue 3anau 1 20
51 KonrtposnbHas padorta no treme: «JIBrxeHnue» Ned 1 23 1
52-55 | MHororpaHHuKH 4 3,6,10,13 anpeib
56-59 | Tena 1 MOBEpXHOCTHU BpaIllEHUS 4 17,20,
24,27
60-61 | O6 akcmomax TUTAHUMETPHH 2 4,8 Mai
62-68 | [ToBTopenue. Pemenue 3amau 7 11,15,
18,22,
25
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Pazgea 4. TpeOoBaHMs K YPOBHIO IOATOTOBKH.

B pe3ynomame usyuenus mamemamuxu y4eHUK 00J14ceH
3HATL/IIOHUMAThH
® CYIIECTBO MOHITHS MAaTEMaTHYECKOTO JJOKA3aTeIbCTBA; MPUMEPHI I0Ka3aTeIbCTB;
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KaK MCIONB3YIOTCS MaTeMaTHueckue (OpMysbl, ypaBHEHHUS M HEPABEHCTBA; MPHUMEPHI HX
MPUMEHEHUS IJI PELIICHHUS] MAaTEMAaTHYECKUX U MPAKTUYECKUX 3a]1ay;

KaK MOTPeOHOCTH MPAKTHUKU MPHUBEIH MATEMAaTUYECKYI0) HAyKy K HEOOXOAMMOCTH PACHIHMPEHUS
MOHSTHS YHCA;

MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

KakuM o00pa3oM TEeOMETpHUs BO3HHMKJIA U3 MPAKTHYECKUX 3amad 3eMJIEMEpHs; MPUMEPhI
F€OMETPUUYECKUX OOBEKTOB M YTBEPKACHUI O HUX, BAXKHBIX ISl IPAKTHKH;

CMBICI  MJealnv3alyH, T[O3BOJSAIONIEH  pemarbh 3aJayd  pEeajbHOW  JICWCTBUTEIIBHOCTH
MaTEeMaTHYEeCKUMH METOJIaMH, IIPUMEPHI OMUOO0K, BOZHUKAIOIINUX TIPU UICaTU3aI1H.

I'EOMETPUA

yMeTb

MOJIb30BATHCS SI3BIKOM T€OMETPHH ISl OIMCAHUS IIPEAMETOB OKPYKAIOIIETO MUPA;
pacro3HaBaTh TeOMETPUIECKUE (DUTYPHI, pa3JInUaTh UX B3AUMHOE PACIIOJIOKCHHE;

1/1306pa>1<aTL I‘eOMeTpI/I‘-ICCKI/IG (bI/II‘ypBI; BBIITIOJIHATH I-IepTe)KI/I 110 yCJIOBI/IIO 3a4a4, OCyH_IeCTBHSITB
npeoOpa3oBaHus GUTYp;

BBIYUCIIATh 3HAYCHHsS] TE€OMETPUYECKUX BENWYHMH (IUIMH, YIJIOB, IJIOLIA/ICH), B TOM YHUCIE: IS
yriaoB ot 0° mo 90° ompenensth 3HAYEHUS TPUTOHOMETPUUYECKUX (DYHKUIMH TO 3aJaHHBIM
3HAYEHUSM YIJIOB; HAXOAUTh 3HAYEHUS] TPUTOHOMETPUUECKUX (PYHKIMHA IO 3HAYEHUIO OJHOM M3
HUX, HaxOJWUThb CTOPOHBI, YIVIBI W IUIOWAAW TPEYTrOJIbHUKOB, ILJIOIIAAEH OCHOBHBIX
reoOMeTpHUECKUX (GUTYp U PUTYp, COCTABICHHBIX U3 HUX;

peliaTh reOMeTPUUECKUe 3a/1a4u, ONMUPAsCh HA U3yUYEHHBIE CBOWCTBA (DUTYp U OTHOIICHHUH MEXKIY
HUMH, TIPUMEHSS  JIONIOJIHMTEIIbHBIE ITOCTPOCHHMSI, aNreOpanvyecKuii W TPUTOHOMETPUUYCCKUMA
aHHapaT, nacu CI/IMMeTpI/II/I;

MIPOBOJIUTH JOKA3aTENIbHbIE PACCYKJICHHS MPU PELICHUH 3a/1a4, UCIOJb3ysl H3BECTHBIE TEOPEMBI,
oOHapyXH1Basi BO3MOKHOCTH /ISl UX HCIIOJIb30BaHUS;

pemaTL HpOCTGﬁHIHG HJIaHI/IMCTpI/ILIGCKI/Ie 3a1a4U B HpOCTpaHCTBe;

HUcnoab3oBaTth npuodOpeTeHHble 3HAHMS W YMEHUSI B NPAKTUYECKOH J1eATeIbHOCTH H
NOBCEJIHEBHOM sKU3HM I1JIs1:

OITUCaHUus peaJ'II)HBIX CI/ITyaIII/Iﬁ Ha SA3BIKEC FCOMeTpI/H/I;

pacyeToB, BKIIOYAIOIINUX MPOCTEUIITNE TPUTOHOMETPHUYECKHE (DOPMYIIHI;

pELIEHHS TEOMETPUYECKHUX 3a1a4 C UCIIOJIb30BaHUEM TPUTOHOMETPUH;

peuieHusl MPaKTUYECKUX 3a/ad, CBSI3aHHBIX C HAXO0XKJICHUEM TE€OMETPUYECKHX BEIMYHMH
(ucmonb3yst MPU HEOOXOAUMOCTH CIPABOYHUKH U TEXHUYECKUE CPEJICTBA)

MOCTPOCHUI TEOMETPUICCKUMU MHCTPYMEHTaMK (JIMHEHKa, YTOJIbHUK, IUPKYJb, TPAHCIIOPTHUD).

Pa3znes 5. Cnoco0bl U (OpMBI OLIEHKH pe3yJibTaTa

Obuaa Knaccuukauus ounudox.

ITpu oueHke 3HaHMM, YMEHUH M HaBBIKOB OOYYaIOLIUXCS CIEAYyeT YYUThIBaTh Bce OUIMOKU (TpyOble U
HerpyOble) U HET0UETHI.
3.1. I'py0bIMHU CHUTAKOTCH OLINOKH:

HE3HAHUEC ONPCACICHUSA OCHOBHBIX HOH?ITI/II\/'I, 3aKOHOB, IIpaBWJI, OCHOBHBIX MOJ0KEHIUH TEOpHH,

HC3HAaHUC (I)OpMYJ'I, O6H_ICHpI/IH}ITLIX CHUMBOJIOB 0003HAUCHUH BCJIMYHMH, CAUHUL UX U3MCPCHUS,

HE3HaHWE HAMMCHOBAHUH €IMHUI] U3MEPEHHUS;
HEYMEHUE BBIICJUTh B OTBETE II1aBHOE;
HEYMEHWE TPUMEHSTH 3HAHUS, AJITOPUTMBI JUTS PEIICHUS 33]1aY;
HEYMEHHUE JeNaTh BBIBOJIBI U 000OIICHMS;
HEYMEHHE YUTATh U CTPOUTH IPauKy;
HEYMEHHE MOJIb30BaThCS IEPBOMCTOYHUKAMU, YIEOHUKOM U CIIPAaBOYHHKAMHU;
MoTepsi KOPHS WM COXPaHCHHE TOCTOPOHHETO KOPHS;
oTOpaceiBaHue 6€3 0OOBSICHEHUI OJTHOTO U3 HHX;
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- pPaBHO3HAYHBIE UM OIIMOKU;
- BBIYUCIIUTENbHbIEC OLIMOKHU, €CIIM OHU HE SIBJIIIOTCS OMUCKOM;
- JIOTHYECKHUE OIINOKH.
3.2. K HerpyObIM omiu0KaM ciie1yeT OTHECTH:
- HETOYHOCTb (POPMYTUPOBOK, ONpPEICIICHUM, MOHATUH, TEOpUH, BBI3BAaHHAS HEMOJIHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB ONPEIEIAEMOI0 IMOHATHSA WIM 3aMEHOM OIHOrO - IBYX U3 OTHX IIPU3HAKOB
BTOPOCTENIEHHBIMU;
- HETOYHOCTb Ipaduka;
- HEPALMOHAIbHBI METOJ pelIeHHs 3aJauyd MWIM HEIOCTaTOYHO IIPOJYyMAHHBIN IIJJaH OTBETa
(HapyIIeHue JIOTUKH, T0IMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEHICHHBIMM);
- HepaIoHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHOMN U APYrOl JINTEPATYPOH;
- HEYMEHHE pellaTh 3aJauu, BHIIOIHATh 3aJJaHus B 00ILEM BHJIE.
3.3. Hegoueramm sBISIOTCS:
- HepalOHaJIbHbIE IPUEMbl BBIYMCICHUN 1 IIpeoOpa3oBaHMii;
- HEOpe)KHOE BBIMIOJIHEHHE 3aITUCEH, YepPTeXKei, CXeM, rpauKoB.

1. OneHka nMcbMeHHbIX KOHTPOJIbHBIX paﬁoT oﬁyqamumxm o MaTeMaTHKe.

OTBeT OLleHUBaETCsl 0TMETKOM «5», ec/Iu:

v/ pabora BBHIIOJIHEHA OJTHOCTBIO;

v B JIOTMYECKUX PACCYKIECHUIX U 0OOCHOBAHUY PELICHHs HET IPOOEIOB U OIUOOK;

v\ B pElICHUU HET MATEMATUYECKUX OMIMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIIMCKA, KOTOpas HE
SIBJISICTCS CJICJICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTeprana).

OT1MmeTKa «4» CTABUTCH B CJIEAYIOIIMX CIyqYasax:

v/ paboTa BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHHMS IIATOB PELIEHUS HEIOCTATOYHBI (ECIu
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIIELUATbHBIM O0BEKTOM IIPOBEPKH);

v JIoNyLIeHbl OHA OMIMOKA WM €CTh JBA — TPH HEJ0YETa B BHIKIAIKAX, PUCYHKAX, YepTEkKax
win rpadukax (€ciu 3TH BUJIBI pabOT HE SBISITUCH CTIEUATbLHBIM 00bEKTOM MPOBEPKH).

OtMeTKa «3» cTaBUTCH, €CJIN:

v' jomyiieHo 6ojiee OMHOM OmMOKM WM 0Oolice JBYX — TPEX HEIOYETOB B BBIKJIAJIKAX,
yepTexax Wwin rpadukax, HO oOydaromuiicss o0anaer o0s3aTeNbHBIMU YMEHUSMH T10 MPOBEPSEMOM
TEME.

OTMeTKAa «2)» CTAaBUTCH, €CJIN:

4 JOMMYIICHBI CYHICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIIMEC, YTO 06y11a101111/1171c51 HC o6naz[aeT
00s13aTeIbHEIMU YMCHHAMU 11O JTaHHOM T€ME B ITOJTHOM MEpe.
> pa60Ta IoKa3ajia MMOJIHOC OTCYTCTBUC Yy 06yqafomeroc;1 00s13aTeIbHBIX 3HAHUN U

YMEHHI 110 IpoBepsieMON TEME UM 3HAUUTEIbHAs YaCTh pa0OThI BHIIIOJIHEHA HE CAMOCTOSITENBHO.
VYuutenp MOKET MOBBICUTh OTMETKY 3a OPUTMHAJIBHBIN OTBET HAa BOIIPOC WA OPUTHMHAIIBHOE
pelieHre 3ajaun, KOTOpble CBUAETEIBCTBYIOT O BHICOKOM MaTeMaTUYECKOM Pa3BUTHH 00Yy4aroILEerocs; 3a
peleHue 6oee CI0KHOM 3aJjauu I OTBET Ha 0oJiee CI0KHBIM BOIPOC, NPEes10KEeHHbIE 00yJatomeMycs
JIOTIOJTHUTEIBHO MOCIIE BBIMOJIHEHUS UM KaKUX-JIH00 IPYTUX 3aJaHuil.
2.0neHKa yCTHBIX 0TBETOB 00y4alOIIMXCH 10 MaTeMAaTHKe
OTBeT OLIECHNBAETCS 0TMETKOH «5», €CJIM yYeHHK:
v TIOTHO DPACKPBUI COJEpIKAHWEe MaTepuana B 00beMe, MPEIyCMOTPEHHOM MPOTpaMMOil |
Y4€OHHUKOM;
v\ U3NOKWI ~ Marepual  TPaMOTHBIM  S3BIKOM, TOYHO  HCIONB3YsS  MATEMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OTIPE/IEJIEHHOM JIOTHYECKON MOCIe0BATEIbHOCTH;
v/ TIPaBUIIBHO BBITIOIHUI PUCYHKH, YEPTEKH, TPAPUKH, COMYTCTBYIOIIHUE OTBETY;
v ToKazal yMEHHE WIUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMH IPUMEPAaMH, NMPUMEHSATH €€ B
HOBOW CUTYalluu IIPU BBIIIOJHEHUH TPAKTUYECKOTO 3aJaHuUs;
v\ TPOJEMOHCTPUPOBA  3HAHWE TEOPHHM paHEe HW3YYEHHBIX  COMYTCTBYIOIIUX  TEM,
c(OPMHUPOBAHHOCTh U YCTOMYMBOCTH MCIIOJIB3YEMbIX IIPU OTBETE YMEHUI U HABBIKOB;
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v/ OTBEYANl CAMOCTOSITENILHO, 63 HABOISIINX BOIPOCOB YUHUTEIIS;

v\ BO3MOXXHBI OJlHa — J[BE€ HETOYHOCTH TPH OCBENICHHE BTOPOCTENEHHBIX BONPOCOB WM B
BBIKJIaJIKaX, KOTOPbIE YYEHUK JIETKO UCIIPABHUII ITOCJIE 3aMEUYaHusl YUUTEIIsI.

OTBeT OlleHUBaETCsl 0TMETKOM «4», €CJIM yI0BJIETBOPsSieT B OCHOBHOM TPe0OBAHUSAM HA OLIEHKY
«5», HO TIPU ITOM UMeeT O/INH U3 HeI0CTATKOB:
B UBJIOKEHUU JIOMYILIEHbl HeOOoJbIIMe NpoOenbl, HE MCKa3UBIIEE MaTeMaTH4YecKoe
coJiepKaHuE OTBETA;

v JIONyIEHbl OAWH — JBa HEJOYETa IPH OCBEIIEHUM OCHOBHOIO COJEPKAHUS OTBETA,
WCIIPaBJICHHBIC MOCTIE 3aMEUaHUs YUUTEJIS;

v/ jomyIeHsl OIrOKa Wik 0oJiee JBYX HEJI0YETOB NPH OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB
WJIU B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIC MTOCIIE 3aMEYaHUS YUUTENS.

OT1MmeTKa «3» CTABUTCH B CJEAYIOMUX CJIYyqasax:

v HENOJHO PaCKPHITO COJEpKAaHUE MaTepuana (CoAep)KaHWe H3JI0KEHO (PparMeHTapHO, HE
BCEr/ia MOCIIe0BaTEIbHO), HO TOKa3aHOo 00Illee NOHMMAaHKUEe BOIPOca U MPOJIEMOHCTPUPOBAHBI YMEHHUS,
JIOCTaTOYHBIE JJII YCBOGHHUS MpPOrpaMMHOro wmartepuasia (ompeaenensl «TpeboBaHusIMH K
MaTeMaTHYECKOMN MOJArOTOBKE 00YUYaIOLIUXCs» B HACTOSIICH TporpaMMe Mo MaTeMaTHKe);

v HUMCJINUCh 3aTpyJHCHUA WKW JOMYUIICHBI omubOKu B OIpCaACIICHUU MaTeMaTHYECKOU
TEPMHUHOJIOTHH, YepTekaX, BBIKJIAJKaX, HCIPABICHHBIE MOCIE HECKOJIbKUX HABOJSIIMX BOMPOCOB
YUYUTEIIS;

v\ yYEHWK HE CHOpPABWICS C NPUMEHEHHEM TEOPHH B HOBOM CHUTYallMM IIPH BBITOJIHCHUH
IMPAKTUYCCKOr'o 3alaHNs, HO BBIITOJIHUII 3aJaHH A 069[38,T€JII)HOFO YPOBHA CJIOXKXKHOCTHU I10 HaHHOﬁ TEME,

v\ IpUM  JOCTAaTOYHOM 3HAHWUM TEOPETHYECKOIO Marepuaja BBISBICHA HEJIOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHUI M HABBIKOB.

OT1MmeTKa «2» CTABUTCH B CJACAYIOMIUX CAYYAAX:

v HE PACKPBITO OCHOBHOE COJIEpKaHNE y4eOHOro MaTepHaa;

v OOHapy)KeHO HE3HaHHWE YYCHUKOM Ooublieil Wi Hauboiee BaXHOH dYacTH
y4eOHOTO MaTepuana;

v JONYIIEHbl  OIMOKH B  ONpENENCHHH  TOHSATUH, TP  HCHOIB30BaHUU

MaTeMaTHIEeCKOM TCPMUHOJIOTUH, B PUCYHKAX, YCPTCIKAX HIIN rpa(bm(ax, B BBIKJIaJIKaX, KOTOPbIC
HEC UCIIPABJICHBI ITOCJIC HECKOJIBKUX HABOAAIIHUX BOIIPOCOB YUHUTCIIA.

v YUYEHUK OOHapyX W/ IOJHOE HE3HAaHWE M HEMOHHMaHUE H3y4aeMoro y4deOHOro
MaTepuajia WIM HEe CMOI OTBETUTh HU Ha OJUH M3 IOCTABJICHHBIX BONPOCOB MO HM3YyYEHHOMY
MaTepuaiy.

PaGora, cocTosimas u3 npuMepoB:

«5» — 6e3 ommooK.

«4» —1 rpy6ast u 1-2 HerpyOble OmUOKH.

«3» — 2-3 rpyObie u 1-2 HerpyOble OIMOKY WK 3 1 00JIee HEeTPyObIX OITUOKH.

«2» — 4 u 601€ee rpyOBIX OMINOKH.

PaGora, cocrosimasi u3 3agau:

«5» — 6e3 omMoOOK.

«4» — 1-2 HerpyObIX OMIMOKH.

«3» — 1 rpy6as u 3—4 "HerpyOble OIIUOKH.

«2» — 2 u 6osee rpyObIX OIMIMOKH.

Kom0unnpoBannas padora:

«5» — 6e3 ommooK.

«4» — 1 rpy6as u 1-2 "HerpyOblie OmMOKH, IPU ITOM IpyObIX OIIMOOK HE JOJKHO OBITH B 3a]a4e.
«3» — 2-3 rpyObie u 3—4 HerpyObIe OMMOKH, IIPH ATOM XOJI PEUICHUS 3a7a4H JIOJKEH OBITh BEPHBIM.
«2» — 4 rpyOble omuOKy.

KoHTpOoJ/IbHBIN YCTHBIN cUYeT:

«5» — 6e3 ommoOoK.

«4» — 1-2 ommoKwu.

«3» — 34 omunbKwm.
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Kom0unupoBannas padora (1 3aga4a, npumMepsl U 3a1aHHe APYroro Buia)
Onenka "5" craBurcH:
- Bcst pa0oTa BhINOIIHEHA 0€30IMO0YHO U HET UCTIPABICHUH.
Onenka "4" craBurcs:
- JIOMYIICHHI 1-2 BEIYUCIUTENBHBIC OIIHOKH.
Onenka "3" craBurcs:
- JIOMYIICHBI OMMOKM B XOJI¢ PEUICHHs 3aJayd MPU MPABHILHOM BBITIOJHEHUM BCEX OCTAIBHBIX
3aJaHuN
WIn
- JOIYIIEHBI 3-4 BHIYUCITUTEIIbHBIC OIIHOKH.
Omnenka "2" craBuTCS:
- IONYIIICHBI OMMUOKH B XOJI€ PEUICHHUS 3a/1a4d U XOTs Obl OJTHA BEIYMCIUTEIbHAS OIIMOKA
WJIN
- TPH PEIICHUH 3aJa91 U IPUMEPOB JIOMYIIEHO 00Jiee 5 BHIYUCITUTEIBHBIX OIMHOOK.
Kom0OunupoBannas padora (2 3aaa4u U npuMepbl)
Onenka "'5" craBuTCH:
- Bcst paboTa BBIITOJIHEHA O€30IMMO0YHO U HET HCIIPABJICHUN.
Onenka "'4" craBuTCH:
- IONYIIEHBI 1-2 BEIYMCIUTENTBHBIE OIINOKH.
Onenka "'3" craBUTCSA:
- JIOMYIICHBI OMUOKHU B XOJC PEIICHUS OJHOM M3 3a/1a4 WIIN
- JIOTYIIEHbI 3-4 BEIYMCITUTENbHBIE OIIHOKH.
Onenka "'2" craButcs:
- JIONyIIEHBI OMMOKY B XOJI€ pEIICHUs 2-yX 3a/1a4  UJIU
- JomymieHa omrOKa B X0J1¢ PEIICHUS OJTHOW 33a/1a4d U 4 BBIYMCIUTEIIBHBIC OIIMOKH HITN
- JIONYILIEHO B PEIIeHUU
MarteMaTHYeCKHH TUKTAHT
Ouenka "5" craBuTCS:
- BCsl paboTa BBINOJIHEHA O€301IMO0YHO U HET UCIIPaBIICHUH.
Ouenka "'4" craBuTc:
- HE BBINIOJIHEHA 1/5 9acTh MpUMEPOB OT MX OOIIETO Ynca.
Onenka "'3" craBuTCA:
- HE BBITIOJIHEHA 1/4 4acTh MpUMEPOB OT UX OOIIEro Yucia.
Onenka "'2" craBuTCA:
- He BBINIOJIHEHA 1/2 yacTh MpUMEPOB OT MX OOLIETo Yucia.

Tect
Ounenka "5" craBurcd 3a 90-100% npaBUIbHO BBINOIHEHHBIX 3a/1aHUN
Ounenka "4" craBurcs 3a 75-89% npaBUIIbHO BBINOJTHEHHBIX 33JJaHUI
Ouenka "3" craBurcd 3a 51-74% npaBUIIbHO BBINOJHEHHBIX 33aHUI
Ouenka "2" cTaBUTCSA, €CIIM MPABWIHHO BBITTOJIHEHO MeHee 50% 3amaHuit

Pa3nen 6. YueOHO-MeTOANUECKOE 00ecIIeUeHHe.
1.Yuebnuk: reometpus, «IIpocsemenne» 2005r

2.IlporpamMma o6meo0pa3oBaTeabHbIX yupexaeruit 2010r
3. Aunaktnueckue matepuansl b. I'. 3us 2013
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