' »
MyH#uUHNaIbHOE aBTOHOMHOE 001eobpa3oBareibHOe yupekaeHHe
nuueit Ne 159

PACCMOTPEHO:
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PABOYAS ITPOI'PAMMA

MO MATEMATHKE
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(YIJIYBJIEHHOE U3YYEHHE)




MHOACHUTEJIbBHASA 3AIINCKA

Pabouas nmporpamma y4eOHOTO Kypca MareMaTuku Ui 8-9 kinacca (yriry0Jjie HHOe U3ydeHHue)
cocTaBieHa Ha OcHOBe DenepanibHOI0 KOMIIOHEHTAa TOCYJApCTBEHHOIO 00pa30BaTENIbHOIO
CTaHJapTa OCHOBHOTO 0O0Iero 00pa3oBaHmsi, aBTOpCcKoi mporpammbl Mopakosuda A.I'. «Anrebpa
7-9 xiaccel» U MPUMEPHON MPOTPaMMbI OCHOBHOTO 00I1Iero 00pa30BaHUs 10 TEOMETPHU:

IIporpammbl. MatemaTuka. 5-6 kiaaccbl. Anredpa. 7-9 kiaaccbl. Ajiredpa m Havaga
MaTteMaTuyeckoro anaausa. 10-11 knaccsl./ aBT.-coct. U.H. 3ydapeBa, A.I'.MopakoBuu. — M.:
Mmuemo3una,2009r.

IIporpammbl o01meo0pa3oBaTe IbHBIX yupe:xaeHul. I'eomeTpus. 7-9 knaccol. MockBa,
«IIpocBe menne», 2008r.

IIporpaMmma yrjy6/ieHHOr0 M3y4YeHHs] MAaTeMaTHKHM paccunuTaHa Ha 560 yacoB, B TOM
YyHcJIe HA KOHTPOJIbHbIe padoThl 0OTBOAUTCSH 34 4acoB.

Copnepxanue pabouell MmporpaMMbl HalpaBJIEHO Ha OCBOGHHME ydJalMMHUCA MaTepHala Ha
YITyOJIGHHOM YpOBHE, YTO COOTBETCTBYET 00pazoBaTenbHOi mporpamme MAOY nuies Nel59.

Ona BKmOUaeT B cedst Bce TEMBI, MPEIyCMOTPEHHbIE (eaepalbHBIM KOMIIOHEHTOM
roCyJapCTBEHHOrO 00pa30BaTEIbHOIO CTaH1apTa OCHOBHOTO 00 IIIero 00pa3oBaHus 0 MaTeMaTHKe.
Kpome Toro, B paGouyro mporpaMMmy BKIIOYEHBI TE€MbI, ONpPEIEIAIONME YIIyOJIeHHBIH ypOBEHb
U3y4EHUS IIpeIMeETa, U3YIEHHE KOTOPBIX HE IIPEYCMOTPEHO Oa30BbIM YPOBHEM.

[Ipeobmanatonmmu  hopMaMu  KOHTPOJS BBICTYNMAIOT YCTHBIM M THMCBMEHHBIA OMpPOC,
CaMOCTOSITEIbHbBIE U KOHTPOJIbHBIE pAOOTHI, B TOM YHCIIE B BH/IE€ TECTOB.

Jlnia peanuzanuu padbouei nmporpammsel ucrodnbizyercst Y MK, Bximtouatonmii B ce0st:

MopakoBuu A.I'. Aareopa. 8 kiacc. B 24. Y.1. YuyeOHuK 151 001e00pazoBaTeibHbIX
yupexaenui/ A.I''Mopakosuy, H.II. Hukonaes. - M.: Muemo3una, 2009r.

3gaBnuy  JLLU. Agredpa. 8 kmace. B 24, Y.2. 3agaynuk a8 yyanmxcs
o0meoOpasoBarTesbHbIX yupe:kaeHuil/ JI.LU. 3paBuu, A.P. Pa3anoBckuii. - M.: MHemo3unHa,
2009r.

Mopakosu4 A.I'. MeTogudeckoe nmocooue ais yuureJeit. M.: IIpocsewmenue, 2010r.

TI'eomeTpusi 7-9, yueOHuk ajsi 001ie00pa3oBaTeibHbIX Yupe:xaeHuii (JI.C.ATanacsi,
B.®.byry3oB, C.b.Kagomues u ap.) M.: IIpocBemenue, 2008r.

I'eomeTpus. lon. riiaBpl K ydyeOHuKy 8 ki1.: Yued. mocodoue /51 y4anmxcs MKOJ U
KJIACCOB ¢ yruiy0J1. u3y4. marematuku,,JI.C.Aranacsan, C.®.byry3os, C.M.Kaxomuesn u ap.
M.: Buta-Ilpecc, 2005.

N3ydenue reomeTpun B 7-9 kiaaccax. [locodue st yunreJieii 001eo0pa3oBarebHbIX
yupexaenui (Aranacsan JI.C., Byrysos B.®., I'naskos 10.A. u ap.), M.: IIpocBemenne, 2010.

MopakoBuu A.I'. Aareopa. 9 kiaace. B 24, Y.1. YueOnuk 1js 061eo0pa3oBarebHbIX
yupexaenuii/ A.I''Mopakosuu, H.Il. Huxonaes. - M.: Muemo3una, 2008r.

3gaBuuy  JLU. Agareopa. 9 kumace. B 24, Y.2. 3agayHuk a8 yyanmxcs
o01meooOpasoBarebHbIX yupe:xkaenui/ JI.U. 3BaBuu, A.P. Pa3anoBckuii. - M.: MHeMo3uHa,
2008r.

I'eomeTpus. lon. rnaBpl K y4eOHUKY 9 KiI.: Y4e0. mocodme a1t y4almMXxcsi IMIKOJI U
KJIAcCOB ¢ yriyoJ. usy4. matematuku JI.C.Atanacsn, C.®.Byry3os, C.M.Kagomues u ap.
M.: Bura-Ilpecc, 2005.

M3ydyeHne MaTeMaTUKU Ha CTYIEHH OCHOBHOTO 00IIeT0 00pa3oBaHus HAlPaBICHO Ha
JOCTUIKEHUE CIIETYIO X LIeTIei :
- OBJIaJICHHE CUCTEMON MaTeMaTUUeCKUX 3HAaHUW U YMEHUM, HEOOXOAUMBIX JJIsl IPUMEHEHUS B
MPAKTUYECKON JEeATebHOCTH, U3Y4EHUs CMEKHBIX JUCLIMUILINH, TPOJOKEHUsI 00pa30BaHMS;
- UHTEJUIEKTyaJIbHOE pa3BUTHE, (GOPMHUPOBAHHUE KAUECTB JIMYHOCTH, HEOOXOAUMBIX UETIOBEKY I
MOJIHOLIEHH O JKM3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh U TOUHOCTH MBICIIA, KpUTHYHOCTh
MBIIUIEHU S, UHTYUIUS], JIOTUUECKOE MBI IUIEHUE, JIEMEHTBI AITOPUTMUYECKOMN KYIbTYpBHI,
IPOCTPAHCTBEHHBIX IIPE/ICTABICHUI, CIOCOOHOCTD K MPEOI0JIEHUIO TPYIHOCTEH;
- opMupOBaHUE PEICTABICHUN 00 HAEIX M1 METO/IaX MAaTEMAaTUKU KaK YHUBEPCAIBHOTO SI3bI Ka
HayKd ¥ TEXHUKH, CPEJICTBA MOJICIIMPOBAHHUS SIBJIEHUHN U IIPOLIECCOB;
- BOCIIUTAHUE KyJbTYpPbI JIMUHOCTH, OTHOILEHUS K MAaTEMAaTUKE KaK K 4aCTH 00IIeYesIOBEYECKOM
KYJIBTYpBl, IOHUMaHHUE 3HAUMMOCTH MaTEMaTUKU Ul HAy4HO-TEXHUYECKOTO ITporpecca.



MecTo yueOHOTO peAMeTa B y4eOHOM IJIaHe
Ha wu3ydenue anreOpel B 8-9 kimacce ¢ yrmiyOJICHHBIM HM3y4eHHEM OTBOAMTCS 5 4acoB B
HeJea10, utoro 350 yacoB 3a yueOHblii roj.
Ha wu3ydenume reomerpmm Ha yrryoieHHOM ypoBHe B 8-9 kmacce orBogmtes 3 yaca B
HeJxeJ110, uToro 210 yacoB 3a yuyeOHbIH roj.

CpaBHuTe/IbHASl TA0/IMLA AUJIAKTHYECKUX e IHHMI] COJePAKAHUS ITPUMePHOH MPOTrpaMMBbl U
NnporpaMmmal yriy0/JeHHOro usyueHus 8 kiacc.

Ne Couegmca}me Koa-so Ne Conepixanue (yriiy0/ieHHOe H3y4ye HHUE) Koa-so
(0a30BbIii YPOBEHb) 4acoB 4acoB
Ajreopa
k

I Kpa ppamunas gyHKums 16 ! Ksagpamuunas Gpyuxius. Oyuxiuay = X . 25
1)Ompene neHue 1 1)@yuxuus y=kx, eé cBoiicTBa i TpaduK. 3
KBaAPa THIHOM c]%yHKum/I. E 3
2)PyHkuus y=x . 1 2)®ynkuusa y = X, eé cBoiicTBa M rpad uk.

3) OyHKuus y:axz. 3 3)Kak nocTpouts rpag MK p yHKI MU 4
4)@ynxuus y=ax’+bx+te. 3 y=f(xH)+m, eciin usBecten rpapuk y=(x).
5)IMoctpoenue rpaduxa 5 4)Dynxuusa y=ax +tbx+c, e€ cBoicTBa U rpaduk. 5
KBaAPAaTUYHOH (QyHKINH. 5)I'pad uyecKkoe pellie HHEe KBaJPAaTHbBIX 2
YpaBHEeHHii. 3
6)/IpoOHo-y1uHeliHasA G yHKI M, e cBOWicTBA U 4
rpad uk.
7)Kak mocrpouts rpapuk pyuxkuun y=|f(X)| n
y=f|(X)|, eciu u3BecTeH rpaduk ¢ yHKuum
y=f(x).

I Ksanparubie kopHu 14 Il CBolicTBa KBaPaTHBIX KOPHEH (yHKIUH y=‘1'rx 32
1)Apudmetrnueckuit 2 1)PanmoHaJIb Hble YHCJIA. 3
KBaJpaTHBIH KOPEHb. 2)IloHsTHE KBaIPaTHOTO KOPHS U3 3
2)Jleiic TBUTEILHBIC YHCTIA. 2 HEOTPHIIATE ILHOTO YHCJIA. 3
3)KBaapaTHbIii KOpEHb U3 3 3)UppauuoHajbHble Yucaa. 3
CTETICHH. 4)MHOKECTBO JEHCTBUTENIBHbIX YUCEIL 3
4)KBa npaTHBIi KOpEeHb U3 2 5)CBoiicTBa YUCJI0OBBIX HEe PABEHC TB. 3
HpomBeﬂeHH’& 6)® yH K1 U y=‘1"x , €€ cBolicTBa U rpa UK. 3
5)Ksa patHbiii kopeHs 13 2 7)CBoiicTBa KBaAPATHBIX KOPHEH. 4
Apo6u. 8)IIpeoOpa3oB aHue BbIpaske HUI, COJE Pk ALIUX

ore panMio U3BJeve HUsSI KB A/l PATHOI0 KOPHSI. i
9)AAropuTM M3BJIEYe HUSI KB PaTHOI 0 KOPHSI. 4
10)MonyJib Ae HCTBHUTEb HOT 0 YHCJIA.

1 KBaznpaTtHble ypaBHEHHs 23 i KBagpaTtHble ypaBHEHHMs 19
1)KBanpatHsie ypaBHEHUS U 2 1)OcHoBHbIE NOHSITUS, CBSI3AHHBIE C 2
€ro KOPHH. KB a1 pATHBIM U yPaB HEH USIM M. 4
2)HemnonHble KBaapaTHEIE 1 2)®opmya KOpHEH KBaAPATHOTO YPaBHEHHUS. 3
ypaBHEHUS 3)Teopema Bueta. 4
3)MeTo 1 BBI ACTICHHS 1 4)Pazjio:ke HUe KB PaTHOI 0 TpeX4yJjeHa Ha 6
MOJIHOTO KBaJpaTa. JINHeH HbIe M HOK MTe JIH.
4)PemeHne KBaapaTHBIX 3 S5)PauoHa/IbHbIC YPABHEHHsI, KAK
ypaBHEHHH. MaTeM aTHYecKHe MOJeJH peaTbHbIX CUTYaIHii.
5)IIpuBe JeHHBIC KBaIpaTHBIS 3
ypaBHEHWUS.

6) YpaBHEHUS, CBOASIIHECS K 3
KBaJIpa THBIM.
7)Peuienue 3anau ¢ 4
MOMOIIBIO KBaJIPaTHBIX
ypaBHCHH. 3
8)Pemenue npocreitmmx
CHCTEM, COJEpIKaLINX
yPaBHEHUsI BTOPOH CTETICHH.
v HepaBeHcTa 19 v HepaBeHcTBa 15




1)Ionoxute nbHBIE U 2 1)JTuneitHbIe HEpaBEeHC TBA. 3
OTPULIATE IbHBIE YUCJIA. 2)KBajpaTHbBIC HEpaBEHC TBA. 3
2)YucnoBble HEPABEHCTBA. 1 3)Joka3aTebCTBO HE PAaBEHCTB. 4
3)OcHOBHBIE CBO¥CTBA 2 4)TIpubKeH HbIE BBIYHCIIC HUS. 3
YUCJIOBBIX HEPABEHCTB. 5)CtaH mapTHBIN BU I 10 JTOKUTEIIHHO TO YHCIA. 1
4)Crno>xeHue 1 yMHOKEHUE 1
YHCIIOBBIX HEPABEHCTB.
5)Ctporue u HECTpOTHe 1
HEpPaBCHCTBA.
6)HepapenctBa ¢ o qHUM 1
HEHM3BECTHBIM.
7)PelieHue HepaBeHC TB. 3
8)CucTeMbl HEpABEHCTB C 1
OJIHAM HEH3BEC THBIM.
9)Penienue cucteM 3
HEpaBEHCTB.
10)Moynp uucna. 2
YpaBHEHHS 1 HEPABEHCTBA,
CoJiepKaIie MOy JIb.
11)KBapaTHOE HEpaBEeHC TBO
U €TO peIIeHHuEe. 2
12)Pemenne kBagpaTHOTO
HEpPaBEHCTBA C TOMOIIBIO
rpa¢uka KBaAPaTUIHON 5
¢dbyHKIMY.
13)MeTo 1 MHTEPBAIOB
2
\Y Anrebpandeckue Ipoou 19
1)OCHOBHBIE MOHS THSI. 3
2)CrnoxeHue U BBIYUTAHHUE aNre0pandecKux 4
Ipobeit. 3
3)YMHOXeHue u neneHue. Bo3se neHue 4
anreOpanveckoi IpoOu B CTEIE Hb.
4)IIpeobpa3oBaHue pallmOHAIbHbIX BEIPAKESHHUH.
VI DJileMeHThl TEOPHUH JICTMMOCTH 10
1)[Ie MM OCTB YHCe . 4
2)JleieHre ¢ OCTATKOM. 2
3)HO/] u HOK. 1
4)OcHoBHast TeOpeMa apu(pMETHKU Ha Ty PaJIbHbBIX 2
qHCeIL.
VI AJreOpanyeckne ypaBHEHH 27
1)YpaBHeHHUS BBICIIUX CTEMEHEH. 4
2)PanrioHanbHbIe ypaBHEHUS. 3
3)YpaBHeHUsI C MOy JIEM. 3
4)HppanroHanbHbIe ypaBHEHUSI. 4
5)3amanue ¢ mapaMeTpoM. 6
I'eome Tpusi
| UYeTbIpe Xy FOJIbHU KU 14 I YeTbIpe Xy TOJbHU KU 18
1)MHOTOYTOJIb HUK. 1 1)MHOTOYTOJIE HUKH . BEITyKIIbIe 1 HEBBITYKJIbIE 3
Beinykiiblii MHOTOYTOJIbHUK. MHOTOYTOJIbHHUKH. 1
2)Ye ThIpE XyTOJIBH K. 1 2)CBoiicTBa qUar oHaJieil BbIMYKJIOT 0 4
3)[MapannenorpaMm. 1 MHOTOYT 0JIb HUK A, 1
4)CpoiicTBa M IPHU3HAKU 1 3)[MapannenorpamMmm, CBOMCTBA U IPU3HAKH. 1
napajuieJIorpaMmma. 4)IIpsMOyTOJIBHUK. 2
5)Tpaneuus. 1 5)Pom6 u ero cBOHCTBa. 2
6)Teopema Paneca. 1 6)KBapar u ero cBoiicTBa. 2
7)3ana4uu Ha TOCTPOCHHE 1 T)Tpaneuus. 1
LUPKYyJIEM U JUHEHUKOH . 8)Teopema o cpelHeil ITMHUM TPeyr 0JbHUKA U 1
8)[IpAMOYTONbHUK. 1 Tpane uu.
9)Pom6 u kBa gpar. 1 9)Teopema ®@ajeca u Bapuubona.
10)OceBast 1 LieHTpaJIbHAS 1 10)Cumme TpHsI YeThIpPeXyTroJAbLHUKOB M [ Pyr UX
CHUMMETpPUSL. ¢uryp.
I Tnowa . Teopema 14 1l ITnomame. Teopema Iugaropa 18

ITudaropa.




1)IToHsiTHE TIIIOIA A . 1 1)PaBHoc oc TaB Hble MHOT 0YI'0J1b HUKH. 1
[Tnoma s kBagparta. 2)[ToHsiTHE O TJIOMAAX MHOTOYTOJILHI KA. 1
2)IInoma 1p 1 3)[Inomaas kBaapaTa. 1
IpsIMOYTOJIbHUKA. 1 4)IInoma e npsMOyTroJbHUKA. 1
3)[Inoma 1p 1 S)IInoma ip napamieaorpaMmma. 2
napajuieJiorpaMmma. 1 6)I1lnoma s TpeyroJib HUKA. 2
4)IInowmaap TpeyrojbHUKA. 1 7Ilnoma s Tpaneuuu. 2
S)[Inoua e Tpaneuuu. 1 8)Teopema 00 oTHOLIE HUSIX TUIOLLA/IEN ABYX 1
6)Teopema ITudaropa. TPe yroJib HIKOB, HMEI0 IHX M0 PaBHOMY YIJYy.
7)Teopema, o6paTHas 9Teopema IMudaropa. 1
teopeme [udaropa. 10)Teopema, obpathas Teopeme Iudaropa. 1
11)®opmyaa I'epona. 1

1l IMooOHBIE TPEYTOIHHUKH 19 1| Ioto6HBIE MHOTOYTOIEHU KH 24
1)Omnpene neHre 1o 10 OHBIX 1 ) IIponopuroHanbHbIE OTPE3KH. 1
TPEYTOJLHUKOB. 2)Ormpeie IeHNE 10 JOOHBIX TPEYTOJIb HUKOB. 1
2)OTHOMIEHHE TIIOMIA ICH 1 3)OTHOMEHNE TIIOMIA IeH 10 IO OHBIX 1
MOJIOOHBIX TPEYTOIEHUKOB. TPEYTOJIHLHUKOB. 3
3)I1epBHIif, BTOPOH U Tpe THI 4 4)[Ipn3Haky Mogo0OUS TPEYTOIbHAKOB. 3
MPU3HAKK TI0 JIOOUsT 5)IIpuMeHe HUE TO100UA K J0KA3aTeIbCTBY 2
TPEYTOJIbHU KOB. TeopeM. 3
4)Cpenusst JIHHUSL 1 6)3ameuaTe/ib Hble TOYKH TPEYr 0JIbHUKA U UX 1
TpeyrojbHUKa. TOYKH. 1
5)CBoiicTBO Mema HBI 1 7)MeTton momoOus B 3aJa4aX Ha IIOCTPOCHISL. 1
TPEYTOJILHU KA. 8)IlonsiTHe 0 MOAO0OMH IPOU3BO.JILHBIX GHUrYP. 2
6)IIponopImoHaNBLHEIE 2 9)CooTHOLIEHN ST MEX]y CTOPOHAMU U YITIAMHU
OTPE3KH B MPSAMOYTOJIbHOM HOPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

TpEYIrOJbHUKE. 10) 3naueHus cuHyca, KOCHHyCa U TAHTeHCA I
7)U3meputenpHbie paboTHI HA 1 yrioB 30°, 45°, 60°.

MECTHOCTH. 11)Pere Hue MPSAM OYTr 0JILHOI 0 TPe yroJib HUKA.
8)3amaun Ha mOCTpOeHUE 1

METOOM I0I00HBIX

TPEYTOJIEHUKOB.

9)CuHycC, KOCHHYC U TAaHTEHC 1

OCTPOTO yIiia

HPSIMOYTOJIBHOTO

TpEeYTOJIbHU KA. 1

10)3nauenHns cuHyca,

KOCHHYCa ¥ TAHTCHCA IS

yrioB 30°, 45°, 60°. 1

11)CooTHOIICHHUS MEXTY

CTOpPOHAMH U yIJIaMH B

IPSIMOYTOJIFHOM

TPEYTOJBHUKE.

1\ OKpyKHOCTb 17 v OKpy’KHOCTb 19
1)B3anmHoOe pacroyioxeHne 1 1)BzaumHO€ pacnoJio’keHue IpsIMOH U 1
HPSIMOH B OKPY’KHOCTH. OKPYXKHOCTH. 1
2)KacaTtenpHas u 2) KacaTtenbHast B OKPYKHOCTb. 3
OKPYXHOCTB. 1 3)B3aumMHoOe paciosoKeHue IBYX OKPYK HOC Teii. 3
3)'pagycHas mepa gy ru 4) Y161, CBI3aHHBIE C OKPYXKHOCTBIO. 3
OKpPYKHOCTH. 1 5)Teopema 0 KBajpaTe KacaTeJb HOil. 3
4)Teopema 0 BIUCAHHOM 6)BrrcanHas v onucaHHas OKPY>KHOCTb. 2
yrie. 1 7)@opmyia Jiinepa u [Itonomes. 1
5)Teopema 00 oTpe3kax 8)BHeBnuC aHHBIE OKPY:K HOC TH.

NepeceKarouxcs Xop/. 1
6) CBOICTBO OUCCEKTPUCHI

yria.

7)Cepean HHBIH 1
NEePHEeHIMKY JIIp. 1
8)Teopema o Touke

MepeCcevYCHHUs BEICOT 1
TPEYTOJBHUKA.

9)BrincanHast OKpyKHOCTb.

CBolic TBa ONIMCAHHO TO 2

YEeThIPE XyTOJIbH UKa.




10)OnmcanHast OKPYy>KHOCTb.

CBolicTBa BIUCAHHOTO 1

YEThIPE XyTOJIbH UKA.

BexTopsl

1)IIonsiTue BekTOpa. PaBe HCTBO BEKTOPOB.
2)Cii0’keHHe U BbIYMTAHHE Be KTOPOB.
3)YMHO)ke HHe BEKTOPA HA YHCJIO.
4)Pa3ioxe HUEe BeKTOpPa MO ABYM,

HEKO/IJIMHE APHBIM Be KTOpaM.

5)[desieHue oTpe3ka B AaHHOM OTHOIIE HUH.
6)LleHTp Macc cHUCTEMBI TOYEK.
T)IIpuMeHe HUE BEe KTOPOB K pelle HUI0 32124 1
JA0Ka3aTeIbCTBY Te OpeM.

WNMNNNEDN P

IIpumeyanue: TemMbl, BbIICJICHHbIC KUPHBIM LIPpU(TOM, He HM3y4alwTCd Ha 0a30BOM
YpPOBHe.

CpaBHuTe/IbHAsl TA0/INLA AUJIAKTHYECKUX e IHHMI] COJePAKAHUS IPUMePHOH MPOrpaMMBbl U
NMporpaMmbl yriy0Je HHOro uyueHust 9 kiacec.

No Copnep:xkanue Koua-Bo No Conep:kanue (yriayoaeHHoe Koua-Bo
B (0a30BbIii YPOBEHDb) 4acos B H3ydyeHmue) 4acoB
Ajreopa
HepaBenctBo ¢ ogHoM
I nepeMeHHoN. Crucremsl 354
HEpPaBEHCTB
1. | PaunoHajibHbIe HEPAaBEHCTBA 54
5 MHo:kecTBA M oNePalMK HAJT Sy
HUMH
He n3ysaerca 3. | CucreMbl HEpaBeHCTB 44
4. | CoBOKYNHOCTH HEPABEHCTB 34
5. | HepaBeHcTBa ¢ MOAYJISIMH 4yq
6. HppanunonanbHbie .
HEepaBeHCTBA
7. | 3amaum c mapameTpamu 64
| AreOpanieckie YDABHOHILL 154 I Cucrembl ypaBHEHUI 324
CucTeMbl ypaBHEHUM
1 Pemenue alnre6panqecmx 74 1 YpaBHeHusl ¢ ABYMS .
yYpaBHEHU M 1epeMe HHbIMH
2 YpaBHEeHUs, CBOASIIMECS K 3y 2 HepaBeHcTBa ¢ 1Bymst 3y
anreOpanyec Kum 1epeMe HHbIMH
3 PaznuunbIe CrTOCOOBI pereHus o 3 OnHopoaAHbIE CUCTEMBI. .
" | cucTteM ypaBHEHUS " | CumMeTpHYECKHE CUCTEMBbI
4, Perierre 3afatt ¢ MOMOIBIO 24 4. | UppanuoHa/JbHbIEe CHCTEMbI 24
CUCTEM
5. | CucreMsbl ¢ MOYJIAMH 24
6. Cucrembl ypaBHEeHUI KaK 64
MaTeMaTH4ye CKue MOJeu




peaJIbHBIX CUTYaLUii
I Crenennas ¢yHKIus 184 i Yucnobie QyHKINN 244
OnpeneneHue YucaoBbIX
1 O6uacTh onpeneneHus 3q 1 ¢byHkuuni. O6nactb .
" | byHKIMHN " | onmpenenenus, 001acTb 3HAYCHUS
yH KiMH
2. Bospacranme u yorisanue 24 2. | CriocoObl 3amanust PyHKIIUH 34
¢yHKUHH
3 YeTHOCTh M HEYETHOCTh 24 3. | Croiictsa hynKun Sy
yH Kumn
4. | Oynkuus y=k/x 24 4. q)ylimmn y=x" (N€2), nx 54
cBONCTBA U rpad uKu
5 HepaBencrBa u ypaBHeHUH, 3y 5 ®yuknus y="\X, eé cBoiicTBa n 3y
" | comepxkalme CTENEHU " | rpaguk
Il [Tporpeccun 149 v [Tporpeccun 284
1. | YucnoBas nmocneaoBaTeIbHOCTh 14 1. | YucnoBble mOCIeI0BATENBbHOCTH 34
2. | Apudmernueckas mporpeccust 54 2. CBofiCTBA uMCIIOBRIX . 44
I1OCJIEOBATEIbHOCTEN
3. | ['eomerpuueckas mporpeccus 64 3. | Apudmerndeckas mporpeccus 5S4
4. | I'eomeTpuyeckast mpoOrpeccus 69
5 MeTtoa MmaTeMaTH4e CKOM 64
HHAYKIUH
I'eomeTpust
IX Bexropsl 8 IToBTOpeHmne 3
1. | [TonsiTue BexTopa 2
CroxeHue 1 BBIYMTaHHE
2. BEKTOPOB 3 Tema «BekTopbl» H3yyeHa B
Kypce yriy0JIe HHOr0 u3y4eHust
YMHOKEHHE BEKTOpa Ha YHCIIO.
3 | MonMeHCHIE BEKTODOB K 3 reomeTpum B 8 Ki1acce
PUMEHEHHE BEKTOPO
peIIeHn 0 3a1a4
X MeTton KoopauHaT 10 X MeTton KoopauHaT 18
1. | KoopaunaTs! BekTopa 2 1. | Koopaunatsl BeKkTopa 1
2 [Ipocreitnme 3anauu B 5 2 [Ipocrentnme 3anaun B 3
KOOpJMHATax KOOpJMHATaX
3 YPaBH?HI/Ie OKPYXHOCTHU U 2 3 YpaBHeHuUe JIUHUHA HA 1
psIMOi IJIOCKOCTH.
4. | YpaBHEHUE OKPYKHOCTHU 2
5. | YpaBHeHue npsmoit 1
Ipeacrasienne 00
6. | ypaBHeHUSIX JLIHIICA, 1
runepooJibl, napadoJibl.
CummMeTpusi B KOOpAMHATAX.
8. | Okpy:KHOCTH ATIOJIOHMS
CooTHOLIEHNS MEXTY CooTHOLIEHUS MEXKTY
X CTOPOHAMH U yIilaMHu 11 X| CTOPOHAMHU U yIiIaMHU 24
TpeyroibHuka. CKaasipHoe TpeyrojapHuka. CKajsipHOe
IIPOU3BEIECHUE BEKTOPOB IIPOU3BECHUE BEKTOPOB
1. | Cunyc, KOCUHYC, TaHTE€HC YIJIa. 3 1. | Cunyc, KOCUHYC, TAaHT€HC yIJa. 3
CooTHOLIEHUS MEKIY CooTHoOLIEHUS MEXTY
2. | CTOpOHAMH U yIIIaMu 4 2. | cTOpOHAMH U YIIIaMH 6
TpeyroJbHUKa TpEYroJbHHUKA
3. | CkansipHOE poU3BEICHUE 2 3. | CransipHOE IpOM3BEACHUE 2




BEKTOPOB U CBOMCTBA

BEKTOPOB U CBOMCTBA

CkansipHoe npousBejieHHe B

4. 5
KOOpIMHATAaX.
IpuMeHeHUE CKAJISIPHOTO
Mpou3Be/e HUSA BEKTOPOB K
pe LI HUIO 32/1a4 U
5. | IoKa3aTeabCTBY TEOpeM. 3
CooTHOIIIeHUE MEKTY
CTOPOHAMM M YIJIaMHU
4eThIPeXyroJIbHUKA
Xl | JInvHA OKPYKHOCTH M TIJIOIIA]TH 12 Xl | JlnmuHa OKPY)KHOCTH M TIJIOIIATH 15
l Kpyra l Kpyra
1. | IIpaBrJIbBHBIE MHOTOYTOJIBHUKU 4 1. Ip ABHIIBHEIC MHOTOYTOJBHHIA 1 4
HX CBOIiCTBA
5 JlmHA OKPY)KHOCTH | TLIOIIATH 4 5 IocTpoenue mpaBUILHBIX 5
Kpyra MHOTOYTOJIbHHKOB
3 JnvHa okpykHOCTH. JlIMHA AyTH 4
OKPY’KHOCTH.
4 Ilnowaaps Kpyra, cekropa, 4
CcerMeHTA.
Xl Xl BIDKeHHe. ['eomeTpruueckue
I HBiikerie 8 I : HpeO6p330BaI-II)I/I$I 24
1. | Momstie awkers 3 1 OtobpakeHHe MJIOCKOCTH HA 1
ce0s1, MOHATHE ABHKE HUSA.
IHapaniebHBIN IEpeHOC,
2. | [MapamnenbHBIN TTEpeHOC. 3 2. | IOBOPOT, eHTPAJIbLHAS U 4
oceBasi CHMMeTpusl.
3 Hcnosb3oBanne cHMMeTPUH 5
NIPY pe 1Ie HUU 3a/1a4.
4. | KoMno3uuus aBH/Ke HUS 2
5 enTpasbHoe moxodue u ero 1
CBoOiicTBA.
Hcnosb30Banne neHTPATLHOTO
6. | mogoOus Mpu pe e HUU 32124 U 6
A0Ka3aTeJHLCTBA TEOpeM.
7 IlonsiTue MHBE pCHH, 3

HCIIOJIb30BAHHUEC HHBCPCHH.




OCHOBHOE COIEPXAHMUE KYPCA

APUOMETUKA

HarypanbHble umcaa. JlecaTuuHas cucTeMa CYUCIeHUA. PuMcKag HyMmepanus.
Apu pmeTnueckue neicTBUS Hall HaTypaibHbIMU ynciaMu. CTeneHb ¢ HaTypajJbHbIM [TOKa3aTeNeM.

Henumoctb HaTypalibHbIX uncen. [lpusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpocteie u
COCTaBHBIC unclia. Pa3nokeHune HaTypalbHOTO YHMCIA HA MPOCTbIe MHOXUTeNU. HanbGombimit
oOumit aenuTeNnb U HauMeHbllee ob1ee KkpaTHoe. JleleHne ¢ OCTaTKOM.

Jpodu. OObikHOBeHHass 1poOb. OcHOBHOe cBoOiCTBO apobu. CpaBHeHue apoOeil.
Apu pmeTrueckne AeiCTBUS ¢ OOBIKHOBEHHBIMH JIpo0siMi. HaxoXaeHne 9acTH OT IEJIOoro U IEJI0TO
1O €ro YacTH.

Hecsatuunass apoOb. CpaBHEHHME JECATHYHBIX JpoOel. Apudmernyeckue AEHCTBUS C
JeCATUYHBIMU J1poOsimu. [lpencraBieHne AECATHUYHOM IpoOM B BHUIE OOBIKHOBEHHOW IpOOH M
OOBIKHOBEHHOMU B BUJIE NECATUYHOM.

PanuonanbHble yucaa. Llenpie yucna: moJIOKUTENbHBIE, OTPULIATEIbHBIE U HYJIb. MOIYlb
(abcomoTHas BenmnunHa) ynciaa. CpaBHEHHE pallMOHATIBHBIX Yucel. Apu@MeTHYeCKue IEHCTBUS C
panMoOHaIbHBIMU YK ciIaMu. CTETeHb C 1eNbIM OKa3aTesIeM.

UucrioBble BBIpAKEHUS, TOPSIOK JTEUCTBUI B HHUX, HUCIOJIH30BAHHE CKOOOK. 3aKOHBI
apuMETUUECKUX JCUCTBUN: TEPEMECTUTEBHBIN, COUETATEIIBHBIN, pacIipeeTUTEIbHBIN.

JelictBuTeJibHBbIe 4ucaa. KBagparHbelii kopeHb K3 uuciia. KopeHb TpeTbe CTENeHH.
Tonsmue o ropue n-oti cmenenu u3 wucia-. HaxoxmeHue MpHOTHKEHHOTO 3HAYECHHS KOPHS C
MOMOIIBIO KaBKYIATOpA. 3auCh KOPHEH C TOMOIIBIO CTETIEHH C JPOOHBIM MTOKA3aTEIIeM.

[lonsstne 00 wuppammoHambHOM uyucie. MppaimonanbHOCTh  uucna.  JlecsTuuHbIe
MPUOJIMIKEHHS HPPAIMOHATBHBIX YHCEIL.

JleficTBUTENBHBIC YK CIIa KaK OECKOHEUHBIE ecATHYHbBIe Ipoou. CpaBHEHHE JIEHCTBUTEIBHBIX
quCell, apugpmemuyeckue 0eucmaus Hao HUMU.

DTanbl pa3BUTHS IPEACTABJICHUS O YHCIIE.

TexcroBble 3a1a4un. PemieHne TEKCTOBBIX 3a/1a4 apu METUUECKUM CITIOCOOOM.

M3mepenusi, npudam:KeHus, oueHKH. ETUHUIBI M3MEpPEHUs UTUHBI, TUIOMAIU, 00beMa,
MaccChl, BpEMEHH, CKOPOCTH. Pa3Mepbl 00BEKTOB OKpP YXKAIOIIET0 MUPa (OT 3JI€MEH TAPHBIX YACTHIL 110
BcenenHoit), U TENbHOCTD MPOIIECCOB B OKPYXKAIOIEM MUPE.

[pencraBieHne 3aBUCUMOCTH MEXITy BETUYMHAMU B BHIe (HOPMYIL.

[TpouierTsl. HaxoxmeHue mpoIrieHTa OT BEIMYMHBI, BEIMUMHBI TIO €€ TTPOLICHTY.

OTHoOlIEHHE, BbIpAXKEHUE OTHOLIEHUS B mpolneHTax. [Ipomopuus. IlponopuuonansHas u
00paTHO MPOMOPIMOHATBHAS 3aBUCHMOCTH.

Oxpyriienue yucen. [Ipukuika u olleHKa Pe3yJbTaTOB BHIUUCICHUN. BblieieHne MHOXUTENS
— CTENEHHU JIECATH B 3aIllMCU YU CIIA.

AJI'EBPA

Anredpanyeckue BbIpakeHMsl. ByKkBeHHBbIE BBIpaKeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU).
YucnoBoe 3HaueHHME OYKBEHHOTO BBIpaKeHUs. JlOMycTHMBbIe 3HAYCHUS MEPEMEHHBIX, BXOISANMX B
anreOpanueckue BblpakeHus. IloacTtaHoBKa BbIpaXeHHMII BMECTO IepeMEHHBIX. PaBeHCTBO
OyKBEHHBIX BbIpaXeHUH. TOXIeCTBO, TOKA3aTEIbCTBO TOXAECTB. [IpeoOpazoBaHus BRIpaKEHUH.

CBolicTBa cTemeHed ¢ IedbIM IIoKasarelieM. MHorouwieHbl. Clo)KeHUe, BEIYMTAaHUE,
YMHOXCHHE MHOTOWIEHOB. DOpMyNbl COKPAILEHHOTO YMHOXCHHS: KBagpaT CyMMbl M KBajpar
pa3HOCTH, KY6 cymmbl u kyo paznocmu. @opmyna pa3HOCTH KBaAPaTOB, ¢popmyna cymmbl KyOos u
pasznocmu Ky606. PaznoxkeHre MHOTOWIEHAa Ha MHOXHUTENH. KBajapaTHelil TpexusieH. BwioeneHue
noIHo20 Keéadpama 6 Keaopamuom mpexuieHe. Teopema Buera. PasnoxeHue KBaJapaTHOTO
TpEXWICHA Ha JIMHEWHbIE MHOKUTEIN. MHOTOWIEHb! ¢ 0HON nepeMeHHol. CTeneHb MHOTOUIEHA.
Kopenb MHOTOWIEHA.

Anrebpandeckas 1poOb. CokpaleHue apooeii. JlelicTBus ¢ anreOpanyeckuMu Apo0sMH.

ParmonanpHbie BBIpaXEHHS W MX IpeoOpasoBaHus. CBOWCTBA KBaJpaTHBIX KOPHEH W HX
IIPUMEHEHNUE B BBIYUCIICHUSAX.

KypcuBoM B TekcTe BBIJENEH MaTepHal, KOTOPBIH MOUISKUT H3ydYEeHHIO, HO HE BKItouaerca B TpeGoBaHMS K ypOBHIO
MOJrOTOBKH BBIITY CKHHKOB.



YpaBHeHus: M HepaBeHCTBA. YpaBHEHUE C OIHOM mnepeMmeHHOW. KopeHb ypaBHeEHUS.
Jluneiinoe ypaBHeHue. KBaapatHoe ypaBHeHue: ¢GopMyla KOpHEW KBaIpaTHOTO YpaBHEHUS.
Pemenue panuoHanbHbIX ypaBHEeHUN. [IpuMepsl peleHus ypaBHEHHI BBICIIMX CTEIIEHEN; METObI
3aMeHbI IEPEMEHHOM, pa3I0KEeHHUsI Ha MHOXHUTEIH.

VYpaBHeHUE C IBYMs IEPEMEHHBIMU; PEILICHUE YPAaBHEHUS C IBYMsI llepeMeHHbIMH. CucreMa
YpaBHEHHUIl; peleHue cuctembl. CucTeMa JBYX JMHEHHBIX YPaBHEHMI C JBYMs IEPEMEHHBIMU;
pelieHue MOACTAaHOBKOM M anreOpanyecKuM CJIOXKEHUEM. YpaBHEHHE C HECKOJIbKUMU
nepeMeHHbIMU. [IpuMepsl peleHus HENMMHEUHBIX CUCTEeM. [Ipumepbl peuienus ypasHeHuu 8 Yeavlx
YUCaax.

HepaBeHnctBo ¢ omHOMl nmepemeHHOM. PemeHne HepaBeHcTBa. JIMHEHHBIE HEpaBEHCTBA C
OIHOM TepeMeHHON MW ux cucrteMbl. KBagpatHele HepaBeHCTBa. [Ipumepsi peuieHus OpoOHO-
JIUHEUHbIX HEePABEeHCME.

UYucnoBple HEpPAaBEHCTBA M HUX CBOWCTBA. J{okazamenbcmeo YUCNIO8bIX U aleedpauyeckux
HEepaseHcms.

Ilepexoq or crnoBecHOW (OPMYIUPOBKA COOTHOINCHHWH MEXIy BEIHYMHAMH K
anreOpanyecKou.

Perienne TeKCTOBBIX 33424 adre OpandeckiuM CrocoOOM.

YucsioBble mnociaeaoBaTeJibHOCTH. [loHATHE moOcnenoBaTeNnbHOCTH. ApudMeTHdeckas |
reoMeTpudeckas mnporpeccuu. Dopmynbl 00mIero wWieHa apuPMETHUYECKOM W TeOMETPUUYECKOU
IpOrpeccuif, CyMMBI TIEPBbIX HECKOJBKHX WJICHOB apU(METHUECKOM M TIeoOMEeTpHYECcKOH
IIPOTPECCUH.

CHOXHBIE TPOLIEHTHI.

Yucaosble (pyHkuuu. Ilonstue ¢ynxuun. OOmacts ompeneneHus (yHkuuu. CrocoObl
samanus QyHknuu. ['paduk QyHKIMH, BO3pacTaHwe W yObIBaHWE (QYHKIIUH, HauOOJbINEe U
HauMEHbIee 3HAueHUs QYHKUUHU, HYIH GYHKIUW, TPOMEXKYTKA 3HAKOMOCTOSIHCTBA. YUTeHUe
rpaukoB (GyHKIHii.

OYHKIMY, ONHUCHIBAIOIIME MPSAMYI0O U OOpaTHYIO MPOMOPIUOHAIBHYIO 3aBUCHMOCTH, HUX
rpaduku. JImnelinas QyHKuus, ee rpaduK, reoMeTprHYecKuii cMbIci Kodddunmentos. ['unepbona.
KBamparnunass ¢yakums, ee rpaduk, mnapadona. KoopauHaTtbl BepHmMHBI Tapaboibl, OCh
cummeTpun. Cmenennvle @yHKyuu ¢ HamypanvbubiM nokazamenem, ux ecpaguxu. I'paduxu
(byHKIHI: KOPEHb KBAJPATHBIN, KOPEHb KYOUUYeCKui, MoIy/b. Mcmonb3oBanue rpaduKoB (HyHKII Ui
JUIsl pelIeHUs] YPaBHEHUH U CHCTEM.

[Ipumepsl rpaduyeckux 3aBHCHUMOCTEH, OTPaKalOIMX pealibHble MPOLECChl: KoyebaHue,
MoKa3aTeIbHBIN pocT. Yucnogvle pynkyuu, onucvléaouue smu npoyeccsi.

Ilapannenvhviii nepenoc epaghuxoe 60016 oceti KOOPOUHAM U CUMMEMPUS OMHOCUMENbHO
ocell.

Koopaunatsbl. M300paxenue uucen oOdkaMu KOOpAMHATHON mpsmoil. ['eomeTpuueckuit
CMBICT MOIYN 4uciia. YuciioBble MPOMEXYTKU: UHTEPBAI, OTPE30K, JIyd. Dopmyna paccmosuusl
MeAHCOY MOUKAMU KOOPOUHAMHOU NPAMOLL.

JlexkapTOoBBl KOOpAWHATBl Ha IUIOCKOCTH; KOOpAMHATBI TOYKH. KoopaumHaTel cepeluHb
orpe3ka. DopMmyna pacCTOSHUSA MEXIY JABYMS TOUKAMH IJIOCKOCTH. YPaBHEHUE MPSAMOM, YIIIOBOU
K03 (ULIEHT MPSAMOIA, YCIIOBUE NMapaUIeTbHOCTU MPSAMBIX. YpaBHEHHE OKPYKHOCTU C LIEGHTPOM B
Hayalie KOOPJAUHAT U 8 1H000U 3a0aHHOU MOYKe.

I'paduueckast uHTEpIpETaLlMsl ypaBHEHUN C JABYMs IEPEMEHHBIMU U MX CHCTEM, HEPaBEHCTB
C ABYMs IEPEMEHHBIMH U UX CUCTEM.

IT'EOMETPUSA

HavaJibHbIe IOHATHSA M TeOPEeMbI Fe OMETPUHU

Bo3HHMKHOBEHHE TeOMETpUHU U3 MpakTukd. ['eomerpuueckue Qurypsl u Tena. PaBeHCTBO B
reomeTpun. Touka, nmpsMas U MJIOCKOCTh. [IoHATHE O reoMeTpruYeckoM MecTe Touek. PaccrosHue.
Ortpesok, nyd. Jlomanas. Yrou. [Ipsmoit yron. Octpbie U Tynble yriibl. BepTukaibHbIe U CMEXHbBIC
yobl.  buccekrpuca ymia u  ee cBoicrBa. [lapamnensHblie M mepeceKaroIMecs IpsMbIe.
[leprieH TuKynApHOCTh MPSIMBIX. Teopembl O MapayuIeTbHOCTH W MNEPHEHAUKYISIPHOCTH MPSIMBIX.
CBOICTBO CEpPENMHHOIO NEpHEHIUKyIsdpa K OoTpe3Ky. llepnenaukynsp M HawIOHHAas K IIpsIMOM.
MHuoroyronbHUKHA. OKpYKHOCTb U KPYT.



Harnsianaele npeacTaBieHust O MPOCTPAHCTBEHHBIX Telax: Ky0Oe, mapajuielenumnene, npusme,
nupamue, mape, chepe, konyce, nuauuape. [lpumepst ceuennii. [Ipumepsl pa3BepTok.

Tpeyrouabauk. [IpsMoyronbHbie, OCTPOYTOJIbHBIE U TYNOYTOJbHBIE TPEYIOJIbHUKH. BpicoTa,
MeauaHa, OUCCEKTpUca, CpPEeAHssl JIMHUS TpeyrojbHUKa. PaBHOOEApeHHbIE M PaBHOCTOPOHHHE
TPEYTOJIbHUKK; CBOWCTBA U MPU3HAKU PABHOOEAPEHHOIO TPEYroiIbHUKA.

Ilpusnaku paBeHCTBa TpeyrosibHUKOB. HepaBeHcTBo TpeyronpHuka. Cymma  YIJIoB
TpeyrosJibHUKa. BHeIHMe yriibl TpeyrojabHUKA. 3aBUCUMOCTh MEXY BEIMYMHAM CTOPOH U YIJIOB
TPEYTOJbHHUKA.

Teopema daneca. [logobue TpeyronbHUKOB; KodhduuueHt nomodus. IIpusnaku momoOus
TPEYTOJIbHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBAa MPSAMOYrOJBHBIX TpeyroabHUKOB. CHHYC,
KOCHHYC, TaHT€HC, KOTAHITEHC OCTPOIro yIia MPSAMOYTrOJbHOIO TPEYrojbHUKa U yrioB oT 0° mo
180°; mpuBeneHue K ocTpoMy yriy. PemeHue mNpsMOYronbHbIX TpeyrojbHUKOB. OCHOBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMYyIibl, CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
OJIHOTO M TOTO K€ yria. Teopema KOCUHYCOB M T€OpEMa CHHYCOB; IIPUMEPBI UX NPUMEHEHUS IS
BBIUMCIICHUS JIEMEHTOB TPEYrOJbHHKA.

3ameuaTeNbHble TOYKM TPEYTOJbHUKA: TOUKH IEPECEUEHHUsI CEPEANHHBIX MEPIIEHANKYIISPOB,
ouccekrpuc, Meauad. OxpysicHocmsb Jiiiepa.

YerbipexyrojabHuk. [lapamienorpaMMm, ero CcBOWCTBA W Tpu3HAKU. [IpAMOYTrosbHUK,
KBaJpatr, poMO, UX CBOMCTBA U MpU3HAKU. Tpamerus, CpeaHssi TUHUS Tparelnu; paBHOOeIpeHHas
Tpanemnus.

MuoroyroabHukd.  Beimywible  MHoroyrojdbHukd. CymMma  yIJIOB  BBIIYKIOTO
MHOTOYTOJIbHUKA. BriricaHHbI€ U O CaHHbIE MHOTOYTOJIbH UK. [IpaBUIIbHbIE MHOTOYTOJIBHUKH.

OxpyxHocts M Kpyr. Llentp, pamumyc, nmamerp. Jyra, xopna. CekTop, CETrMEHT.
LleHTpasibHBIN, BIMCAHHBIN yroJl; BEIMYMHA BIMCAHHOTO Yrila. B3anmMHoe pacrosnoxeHue npsamMon u
OKPY)KHOCTH, 08YX oKpyocHocmeti. KacarenbHass W CeKyllas K OKPYXKHOCTH, paBEHCTBO
KacaTeJbHBIX, IPOBEIEHHBIX U3 OJHOW TOUKU. Mempuueckue cOOMHOWIEHUS 6 OKPYHCHOCMU:
CBOUCMBA CEKYUWUX, KACAMENbHBIX, XOPO.

OKpy)KHOCTb, BIIMICAaHHAsI B TPEYTOJbHUK, U OKPYXHOCTb, OIIMCAHHAsI OKOJIO TPEYTrOJIbHHKA.
Bnucannvie u onucamnvie uemsvipexyeonbHuku. BrnucaHHble W ONUCAaHHBIE OKPYKHOCTH
MPaBUJIBHOTO MHOTOYIOJIbHUKA.

HN3mepenue reoMerpuueckux BeJuuuH. JimHa otpeska. J[inHa JIOMaHOW, NepUMETP
MHOTOYTOJIbHUKA.

Paccrosinue ot Touku n0 mpsmMoil. PaccTrosiHue MexAy mapajuielbHbIMU NpsMbIMU. [[mmHa
OKPY)KHOCTH, YUCJIO T; AJMHA Ayrd. BennuuHa yrna. I'pagycHas Mepa yria, COOTBETCTBUE MEXIY
BEJIMYMHOM yIyla U JJIMHOM AYTH OKPYKHOCTH.

[onsTHE O MIONRAAN NIOCKU X QUTYp. PaBHOCOCTaBICHHBIE U PAaBHOBEIH KUE (DUTYPHI.

[Inomane npsmoyronpHuka. Ilmomane napamienorpamMma, TPEYroJbHMKAa W TpalelUH
(ocHoBHBIE (opMyibl). DopMyIbl, BeIpakalo e MIOMAIb TPEYroJbHUKA: Yepe3 JBE CTOPOHBI U
YIroJd MEXIY HUMH, yepe3 nepumemp u paouyc GMUCAHHOU OKpydcHocmu, gopmyra Iepoua.
IInowaos uemuipexyzonvruxa.

[Inomane kpyra v nJoW@AAL CEKTOpPA.

CBs13b MEXY TIJIOMAIIMU TTOTOOHBIX QUTYP.

O06Bem Tena. Dopmynibl 00BeMa MPSMO YTOIBHOTO TTapajuieNienuiiea, Kyoa, mapa, [MUInHIpa
1 KOHYca.

BekTopsl

Bexrop. [lnmmua (Momyns) Bektopa. Koopawuatel Bektopa. PaBeHCTBO BekTopoB. Omnepanmn
HaJl BEKTOpaMHU: YMHOKEHHE Ha YMCIIO, CI0XKEHUE, Pa3I0KEeHHUE, CKAISIPHOE MPOU3BEIECHHUE. YTOI
MEX]ly BEKTOpaMH.

I'eomeTpuueckue npeodpazoBaHusi

Ipumepovr dsuswcenuii ¢ueyp. Cummempus gueyp. Oceeas cummempus u NapaiiesbHsiil
nepenoc. Ilosopom u yenmpanvras cummempus. Illonamue o comomemuu. Ilooobue guzyp.

I[MocTpoeHus ¢ MOMOIIBIO U PKYJIS U JIUHE TKH

OcHogHnbie 3a0auu Ha nocmpoeHue: OelleHue ompesKa NONoIAM, NOCMPOeHUe mpey2obHUKA
1o mpem CMopoHaM, NOCMPOoeHUue NePRneHOUKYIApa K npAmol, nocmpoeHue 6UCCeKmpucyl, oeleHue



ompe3Ka Ha n paeHblx yacmell.
Hpaeuﬂbnbze MHO20CPAHHUKU.

SJEMEHTHBI JIOT'NKHU, KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUA
BEPOSITHOCTEN

Joxka3zareabcTBo. OrnpeneneHus, IOKA3aTeIbCTBA, AKCUOMBI U TEOPEMBI; CIEICTBHUSL.
Heobxooumvle u docmamounvle ycnosus. Kontpnpumep. JlokasareasctBo ot mpotuBHoro. [Ipsmas
1 00paTHasi TEOPEMBI.

Ilonsamue 06 akcuomamuke U aKCUOMAMUYECKOM HOCMpoeHuu 2eomempuu. Ilamuvlil
nocmynam I8KIUOA U €20 UCTOPUSL.

MHoxkecTBa U KOMOMHATOPUKA. MHodcecmgo. DnemeHm MHOHCECMBA, NOOMHON’CECHBO.
Obveounenue u nepeceuenue MHodxcecms. /uazpammul Jinepa.

[Ipumeps! peleHnss KOMOMHATOPHBIX 33/1a4: IepeOop BApUAHTOB, IIPABUIIO YMHOKEHHUSL.

Crarucruuyeckue aaHnble. [IpencraBneHue naHHbIX B BUAE TaONMUll, AUarpamm, rpaduKoB.
Cpennue pe3ynbraToB u3MepeHuil. [loHsaTHE 0 CTaTUCTUYECKOM BBIBOJIE HA OCHOBE B BIOOPKH.

[TonsiTHE M IPUMEPHI CITydallHBIX COOBITHIA.

BepositHocTh. YacToTa COOBITHS, BEPOSTHOCTh. PAaBHOBO3MOXKHBIE COOBITHSI U MOJCYET UX
BEpOATHOCTH. IIpencraBienne 0 reoMeTpu4eCcKOi BEPOATHOCTH.



TEMATUYECKOE INTAHUPOBAHUE
8 KUIACC

OcHoBHOe
colepKaH
He 1o
TeMaM

XapakTe pUCTHKA 0C HOBHBIX BHI0B JeSITeJIbHOCTH YUYeHHKA
(Ha ypoBHe y4yeOHBIX jeiic TB uif)

AnreOpany
ecKue
npobu

DopMyIMpoBaTh ONPEIEICHUE CTENEHU C OTPULATEJILHBIM IOKa3aTelaeM. BbIUHCIATL 3HaUEHHSA
CTereHed ¢ TeNbIM MokazateseM. DopMymmpoBath, 3alUCBIBATh B CHMBOJHYECKOH Qopme u
WUTOCTPUPOBATh NPUMEpPaMH CBOMCTBA CTEIEHU C LEJIbIM IIOKa3aTeleM, IPUMEHSATh CBOHCTBA
CTENEHH U1 TpeoOpa3oBaHMS BHIPAXEGHHH W BBUWCICHHH. [BemosmaTs mnpeobOpa3oBaHus
paIOHAIBHBIX BEIPAXXCHUI B COOTBETCTBHHU C IOCTABJICHHOW IIENBIO: BRIZCISATh KBAAPAT JByUJICHA,
IeJIyI0 4acTh ApoOu u mp. [IpuMeHaTs npeoOpa3oBaHKs panMOHATIBHBIX BBIPAKCHHUH U PEIICHUS
3amau]. IlpoBoauTh HOKa3aTe/IbHBIE PACCYXKICHUS O KOPHAX YPaBHEHHs C ONOPOH Ha ompejercHue
KOPHSL.

UYetblpexyr
OJIbHUKH

OOBACHATB, YTO TAKOE MHOTOYTOJBHHK, €T0 BEpIIMHBI, CMEXHBIC CTOPOHBI, UArOHAaJM,
n3o0paxaTb ¥  pacmo3HaBaTh MHOTOYTOJBHUKH HA  4YepTexkaxX; IOKAa3bIBATh  DJIEMEHTHI
MHOTOYTOJIPHHUKA, €T0 BHYTPEHHIOI0O M BHENIHIOI 007acTe; (OPMYJIHMPOBATh OIpEICIICHUE
BBIMyKJIOTO ~MHOTOYTOJBHHKA; M300paxaTh M pAcHO3HaBaTh BBIIYKIbIE M  HEBBIIYKIbIE
MHOTOYTOJbHUKH; (OpMyJIMpOBaTh M JOKa3bIBaTh yTBEPXKIEHHE O CYMME YIJIOB BBIMYKIOTO
MHOTOYTOJIbHHUKA; OOBSICHATh, KaKHe CTOPOHBI (BEPIIMHBI) Yy UEThIPEXyTOJbHHKA HAa3BIBAIOTCA
IIPOTUBOTIOJIOKHBIMHU; (hopMypoBaTh onpeeIeHus napajujieiorpaMmma, Tpamnenus,
paBHOOEIPEHHON U MPSAMOYTOJILHOW Tpameuuii, npsAMOyroJbHUKa, poM 0a, KBaaparta; n300paxkaTh U
pacmo3HaBaTh 3TH YETHIPEXYTOJbHUKH; (GOpMYIMpOBaTh M JOKa3blBaTh YTBEPXKICHUS 00 HX
CBOMCTBaX U MpU3HAKaX; peuaTh 3a7a4d Ha BBIUMCIICHUE, I0KAa3aTeJbCTBO U IOCTPOEHUE, CBSI3aHHbIE
C 9TMMH BUJAMU YETHIPEXyT'OJbHHUKOB; OOBICHATh, KaKUe JABE TOUKHU HA3bIBAIOTCS CHUMMETPUUYHBIMHU
OTHOCHUTEJIBHO MPSIMOX (TOYKH), B KAKOM CiIydae (QUrypa Ha3pIBaCTCS CUMMCETPUYHON OTHOCHUTEJIBHO
OpsIMOM (TOYKHM) M YTO TaKOe OCh (LICHTP) CHMMETpHU (UTypBl; NPHUBOJMTE MPUMEpPHI (Uryp,
o0nazaromMx OCeBOM (LEHTPAILHONW) CUMMETPHEH, a TaKkkKe MPUMEPBl OCEBOW W IEHTPaJbHOM
CHMMETpUil B OKpyXaroleld Hac 00CTaHOBKE.

OyHKUIUA y
=Jx.
CaoiicTBa
KBaJpaTHO
r'0 KOpHSA

OmnuceiBaTh MHOXKECTBO LEJBIX YUCEIN, MHOKECTBO PAI[OHANBHBIX YUCEJ, COOTHOLIEHUS MEXIy
TUMHU MHOecTBaMU. CpaBHMBATh U YIIOPSI0OYMBATE PAl[1OHAJIbHBIE YUCJIIA, BBIMOIHATh BEIYUCICHUS
C pauuoHaNbHbBIMU yuciaMu. DopMyIUpOBaTh  ONPENCJICHUE  KBaJPAaTHOIO  KOPHSI U3
HEOTpUIaTeIbHOTO 4YHcia. Mcmonb3oBath Tpaduk (QYHKIMH y=X" U1 HAXOXJICHHUS KBaIpaTHBIX
KOpHeH. BBUHCIEITE TOYHBIE M NPHOIDKCHHBIC 3HAYCHHS KBaJpaTHBIX KOpHEH, HCIONB3Ys NpH
HEOOX0 AMMOCTH KallbKyJSITOp; IPOBOAUTH OLEHKY KBaJpaTHBIX KopHeH. MccrnenoBaTs ypaBHEHHE
X2 =a; HAXO M Th TOUHBIC U IPUOIMKSHHEIE KOPHH IpH a>0.

HccnenoBate CBONCTBA KBAaJPATHOIO KOPHS, NPOBOJS YUCIOBBIE SKCIHEPUMEHTHI € IOMOILIBIO
KalbKyJITOpa, KOMIbIOTepa. Jloka3plBaThb CBOMCTBa KBaJpaTHbIX KOPHEH, MOPUMEHATh HUX K
IpeoOpa30BaHMUIO BRIpaKCHUH. BEIMUCIA T 3HaUCHNST BBIpa)KEHHH, COJIepIKaIINX KBaApaTHBIE KOPHH;
BBIPAKaTh IEPEMEHHbIC U3 TEOMETPHICCKIX U PU3MIECKUX GOopMyIL

[puBoMTH IpUMEPHI HPPANMOHAIBHBIX YUCEIT;, PACIIO3HABATh PAllMOHANbHBIC T HPPANNOHAIBHEIC
9Hcia; H300pakaTs Aeiic TBUTEIbHBIC YHCJIA TOYKaM U KOOPIMHA THOH IpAMOH.

HaxomuTe necsTHYHBIE MPHOMMKCHUS PAllMOHATIBHBIX U UPPAIMOHANBHBIX YHUCEI, CPABHUBATD U
YHOPSAAOUYUBATH AeHic TBUTEeNbHBIC Yyncia. OMUCHIBATh MHOXKECTBA JIEHC TBH TEJIb HBI X YHCE L.

Hcnomp30BaTh B MUCBMEHHOM MaTeMaTH4ecKoi peun 0003HaueHUs U Tpaduueckie H300pakeHus
YHUCIIOBBIX MHOXECTB, TEOPETHKO-MHOXKECTBEHHYIO CHMBOJHKY. BBIUMCISITH 3HaueHHs (yHKIUH
y=+/X, y=IX|, cocTaBiaTh TaGmuubI 3HAUEHMI yHKIMHM; CTPOUTHL rpaduku GyHkumit y=/x , y=|x| u
KyCOYHBIX (YHKIHH, ONHCHIBATH HX CBOWCTBA HAa OCHOBE Tpa(UUECKHX IpeCTaBICHUM.
Hcnomp30BaTh (yHKIHOHANBHYIO CHMBOJIMKY JJISI 3aITUCH Pa3’HOOOPAa3HBIX (pakTOpOB, CBA3AHHBIX C
paccMaTpuBaeMbMU (YHKOHSAMH, o0Ooramas ONBIT BBINOJHCHHS 3HAKOBO — CHMBOJMYECKHX
Jiefic TBUH; CTPOUTH pedeBbIe KOHCTPYKIIUH C HCIO Ib30BAHUEM (DYHKI[HOHAIBHON TepMHUHOJIOTHH.

IInoma mu
uryp

OOBSCHATh, KaK MNPOM3BOUTCS HM3MEpPEHHE IUIOMAajel MHOTOYTOJBHHKOB; (HOPMyIHpOBaTh
OCHOBHBIE CBOMCTBA IJIOMIA el M BBIBOJUTH C UX IOMOIIBIO (OPMYIIBI IIIOIMAACH MPAMOYTOIBHUKA,
mapajesiorpaMMa, TPEyTroJlbHHKa, Tpamenud; (OopMyIHpoBaTh U JOKa3blBaTh TeopeMmy 00
OTHOILICHUH IUIONIAJCH TPEYTOJIbHUKOB, HIMEIOLIMX 110 PAaBHOMY YIiTy; GOPMYJINPOBATh M JJOKA3bIBATh
teopemy Iludaropa u obpaTHyio eil; BeiBoguTh opmyny ['epoHa misi uomaau TpeyrojbHHKa,
pelaTh 3a7a4u Ha BBIYMCICHHE U JIOKa3aTelIbCTBO, CBI3aHHBIE ¢ (GOPMYyJaMU IUIoIanei 1 TeopeMoit
IMudaropa.




Ksanpatuu
Has

G yHKIUS.
QyHKIMA

<
Il
=< |=

BerumcnaTe 3HadeHHs (YHKIUHA, 3aJaHHBIX (OpMylIaMH (IpH HEOOXOMMOCTH HCIIONB30BATh
KaIbKyJATOp); COCTABIITh TAaONMIBI 3HaUeHHH (GyHKIUH. BelaucnaTe 3HaueHHs ¢yHKOuit y=k)<2 ,

Y=X o y=axXt+bX+C, COCTABIATH TA6 MBI 3HAYCHHI ¢yHKIMY; cTpouTs Tpaduxu pyHKOHH y= k¥,

V=x , y=ax2+bx+c W KyCOYHBIX (DYHKIH#, ONMHUCHIBATH WX CBOWCTBA Ha OCHOBE TpadHUECKUX

npencTaBieHnii. Mcmnosb30BaTh QyHKIHOHANBHYIO CHMBOJIIKY JUIST 3aIICH Pa3HOOOpPAa3HEIX (aKTOB,
CBA3aHHBIX C pPAacCMaTpUBACMBIMH (YHKIUSAMH, oOoramas OMNBIT BBHIIIOJHEHHS 3HAKOBO-
CUMBOJIMYCCKUX ACHCTBUH; CTPOMTH peueBble KOHCTPYKIUH C HCIOIB30BAHUEM () yHKIHOHAIBHON
TepMuHONOTHH. MCHomp30BaTh KOMIBIOTEPHBIE NPOTPAMMBI JUIS HCCICAOBAHHSA IOJOKCHHS Ha
KOOPJMHATHONH TMJOCKOCTH TpadukoB (YHKIHMA B 3aBHCHUMOCTH OT 3HAaY€HUH KO3 PUIHMEHTOB,
BxoAAmHX B ¢opmyiny. PacmosHaBate BuIpl m3ydaeMmbIx ¢yHKnumii. [loka3eiBaTe CcXeMaTH4ECKU

MOJIOXKEHNE Ha KOOPAMHATHOM IIOCKOCTH rpadukoB (QyHKIHHA BUIa y=kX2, Y=X y=ax’+bxtc, B
3aBHCUMOCTH O T 3Ha4CHUH K03 PUIUECHTOB, BXO KX B popMyJty. Mcnonb30Bath (yHKIMOHAIBHO -
rpaduuecKre NpeACTABICHNS I PELISHUs M Hcclie JoBaHus ypaBHeHHH. CTp outh rpaduk ¢yHKIHH
Ha OCHOBE ITpeoOpa30BaHNi U3BECTHBIX rpa UKOB.

TTomo0OHBIE
TPEyTOJIbH
HKH

OOBSCHATH MOHATHE MPOMOPIUOHAILHOCTH OTPE3KOB; (GOPMYIMPOBATH OTPEACIICHUS 0 NOOHBIX
TPEYTOJLHUKOB U K03 (¢ purrenTa moaoous; GopmMympoBaTh U J0Ka3bIBaTh TCOPEMBbI: 00 OTHOIICH HU
omane# MoJ00HBIX TPEYTOJHFHHUKOB, O MPU3HAKAX IMOJOOHS TPEYTOJHLHUKOB, O CpeIHEH IMHUU
TpEYroJbHUKa, O TMepPeceYcHNH MEIUaH TPEYTOJbHUKOB, O IPOTOPIUOHANBHBIX OTpe3Kkax B
MPSAMOYTOJILHOM TPEYTOJbHUKE; OOBACHATH, UTO TAKOE METOJI 110 00U B 3a7ladaX Ha MOCTPOCHUE, U
MIPUBOMTH MPUMEPHI TPUMEHEHHS 3TOTO METOJa; OOBSICHATh, K&K MOXKHO HMCIIOJb30BaTh CBOMCTBA
MOJIOOHBIX TPEYTOJLHUKOB B HM3MEPUTCIBHBIX pab0oTaX Ha MECTHOCTH, OOBSICHITh, KaK BBECTH
MOHATHE TOAOOMS JUI1 NMPOM3BOJBHBEIX (GUTYpP; (OPMYyIHPOBATH OIPEICICHHE M WIIOCTPUPOBATH
MOHATHE CHHYCa, KOCHHYyCa W TaHTeHca OCTPOTO yIyia MPSIMOYTOJBFHOTO TPEYTroJbHUKA; BBIBOIUTH
OCHOBHOE TPUTOHOMETPHUIECKOE TOXKISCTBO M 3HAYEHUS CHHYCa, KOCHHYCa U TaHTEHCa I yriaoB 30,
45, 60; pemaTs 3ajgauu, CBS3aHHBIE C MOJOOWE TPEYTOJbHUKOB, JJI1 BBIYUCICHHS 3HAYCHUN
TPUTOHOMETPUIECKU X () YHKIIUIT; HCIIO JIb30BATh KOMITBIOTEPHBIE TPOTPAMMBL.

Ksanpatu
bIE
ypaBHEHHUS

IMpoBo M TH NOKa3aTeIbHBIC PACCYXKICHUS O KOPHIX YPAaBHEHUS C OIOPOH HA OIpe/ieNieHHe KOPHS,
(yHKIMOHAJIBHBIC CBOMCTBA BEIpAXXEeHUH. Pacro3HaBaTs TMHEH HBIC U KBaJpaTHBIC yPABHCHHUS, IIEIIBIC
u IpoOHBIE ypaBHEHUSI.

Pemate KkBagpaTHblE ypaBHEHHMS U YpaBHEHHUs, CBOAAIIMeCs K HUM; pemaTs JpoOHO-
paloHalbHbIe H IpOCTeiile UppauuoHaIbHbIe yPaBHEHHUS.

OmnpenensiTe HAaJIMUME KOpPHEH KBaJPaTHOTO ypaBHEHMS MO AMCKPUMHHAHTY U KO3 PUIMEHTaM.
Hccrne noBaTh KBaJpaTHbIE YpaBHEHUS ¢ OYKBEHHBIMH K03} QHUIIMEHTAMH.

Pacmo3HaBaTh KBaJApaTHBIN TPEX4JIEH, BBIACHITH BO3MOKHOCTb Pa3l0KE€HHs €ro Ha MHOXHTEIH,
MPEJICTaBIsATh KBaJpaTHBIM TpexXdieH B BHUJE MPOU3BEJCHUS JHHEHHBIX MHOXHUTenel. Pemats
TEKCTOBBIC 314K aIreOpandeckuM CIIOCOOOM: MePeX0 M Th OT CJIOBECHOH (POPMYIMPOBKHU 3a/a4¥ K
anmreOpanyeckoil MoOJeIM MyTeM COCTABIEHHS YpPaBHEHMs, pelIaTh COCTABIEHHOE ypaBHEHHE,
MHTEPIPETHPOBATh Pe3yJibTaT. Haxo uTh 1eJible KOPHU MHOTOWICHOB C LIENIBIMU KO3 QUIIMEHTAM .

DeMEHTBI
TCOpUHU
JIEJTUMOCTH

DopMyIHPOBATE CBOHCTBA ACIMMOCTU . [IpUMEHATh TEOPEMY O ACJICHUH C OCTATKOM IPHU PEIICHUN
3a7a4. 3HaTh OCHOBHYIO Teopemy apupmetuku. Mcmons3osate HOJ] m HOK mpu permenun 3apad.
+1 2n+
Vicnons30BaTh npuHiun J{upuxie i pasioxkenne suja x'-a" 1 X" +a?"*'p sajauaxu teopemax.

Oxpy>kHOC
Tb

HccnenoBaTh B3aMMHOE PACIONIOKCHHE HPSIMON M OKPYXKHOCTH; (OPMYIHPOBATH OMpEICICHIE
KacaTeJIbHOHM K OKPYXKHOCTH; (GOPMYIHPOBATh M JOKA3bIBATh TCOPEMBI: O CBOHCTBE KacaTeJbHOM, O
IIpHU3HAKe KacaTedbHOH, 00 OTpe3KaX KacaTeNBHBIX, IPOBEICHHBIX U3 O THOH TOYKH; (hOPMYIHPOBATH
MOHATHE IICHTPAJIFHOTO YTia U TpayCHOW Mephl AYTH OKPYXXHOCTH; (POPMYIHPOBATh M JI0 Ka3BIBATh
TCOPEMBI: O BIHCAHHOM YTJe, O TIPOU3BEICHUH O TPE3KOB IIEPECEKAIONINXCS X0p I; GOopMyIMpoBaTh U
JIOKa3bIBaTh TEOPEMBI CBSI3aHHBIE C 3aMeYaTeIbHBIMH TOYKAMH TPEYTOJIBHHUKA: O OHCCEKTpHCe yTiia U,
KaK CJEJICTBHE O TIePECeUeHHH OWCCEeKTPUC TPEYTOJBPHUKA; O CEpEeIUHHOM TEePHeHIUKYILIpEe K
OTpe3Ky M, KaK CIJEeACTBHE, O IIepecedcHHe CEepeIMHHBIX NepICHIMKYIIPOB K CTOpOHAM
TPEYTOJILHNKA; O NEPECEUCHUH BBICOT TPEYTOJIPHHKA; (HOPMYyIMPOBATh ONPENCICHUs OKPYKHOCTEH,
BIIFICAHHOW B MHOTOYTOJIGHHUK M ONTUCAHHOW OKOJI0O MHOTOYTOJIEHUKA; (hOPMYJIMPOBATH H JI0 Ka3BIBATh
TeOpeMBl: 00 OKPYXHOCTM BIHCAHHOW B TPEYTOJBHHUK; 00 OKPYXXHOCTH OIMCAaHHOH OKOJIO
TPEYTOJBHUKA; O CBOICTBE CTOPOH OMHMCAHHOTO YETHIPEXYTOJBHHKA; O CBOWCTBE YTJIOB BIFCAHHOTO
YeThIPE XyTOJbHUKA; PENIaTh 3a/1a4M Ha BBIYHCICHHE, NOKA3aTeJIbCTBO M MOCTPOCHHUE, CBSI3AHHBIE C
OKPY>KHOCTHIO, BIIUCAHHBIMH ¥ ONHCAHHBIMU TPEYTOJLHUKAMH H  YETBIPEXYTOJHbHUKAMH;
HCCIIeZI0BATh CBOMCTBAa KOH(QUTYpAIHid, CBA3aHHBIX C OKPYXXHOCTBHIO C MOMOIIBIO KOMIIBIO TEPHBIX
pOrpamm.
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Anrebpany
€cKue
ypaBHEHHS

IIpoBoauTh NOKa3aTebHBIE PACCYKACHHUS O KOPHAX YPAaBHEHUS C ONOPOM Ha OIpele/ICHUE KOPHH,
(yHKIMOHATBHBI CBOMCTBA BBIpaKCHHMH. Pacmo3HaBaTh JIMHEHHBIC YpaBHEHHS U KBaJpaTHEIC
ypaBHEHHs, Leible U OpoOHBIe ypaBHeHMs. PemaTs NMHelHbIe, KBaJpaTHBIE ypPaBHEHHA, a TaKKe
ypaBHEHHs, CBOJAINUECS K HUM; pellaTe ApoOHO-palMoHaiIbHble ypaBHeHUA. OmnpeaensTs HaM4Yue
KOpHeH KBaJpaTHBIX YPaBHEHUH MO JUCKPUMUHAHTY U Kod¢duuuentam. HccrenoBaTe KBaapaTHBIC
ypaBHEHHS ¢ OYKBEHHBIMH K02 QHLIMEHTAMH.

11

Hepagenct
Ba

PopMyaMpoBaTh CBOMCTBA YMCIOBBIX HEPABEHCTB, HJUIOCTPUPOBATh HMX HA KOOPIUHATHOM
IpsIMOH, JOKa3blBaTh adredpandecky; MPHUMEHSATh CBONCTBA HEPaBEHCTB B XOJE pEIICHUs 3ajad.
Jloka3biBaTh HepaBeHCTBa. Pacrio3HaBaTh JIMHEIHbIE U KBaJpaTHbIE HepaBeHCTBA. PemaTe nuHelHbIe
HEpaBEHCTBAa; pelIaTh KBaJpaTHble HEPAaBEHCTBA, WUCMOIB3Ys TIpaUuecKue MpeJCcTaBICHUS.
Hcnomb3oBaTe 3alMCh YUCEN B CTAaHJAPTHOM BHJAE I BBIPAKEHHA pPa3sMEPOB OOBEKTOB,
JTUTETBHOCTU TPOIIECCOB B OKpYy»KarolleM Mupe. CpaBHMBAaTh YMCIA M BEIHYUHBI, 3alHCAHHBIE C
uCroJib30BaHueM cteneHn 10 mcnoub3oBaTh pasHble (GOPMBI 3alMCH NMPUOIMDKCHHBIX 3HAYCHUH,
JIeNlaTh BBIBOJ O TOYHOCTH NPHUOMDKEHHS 10 MX 3alUCH. BBIMONHATE BBIYUCICHHS C PEalbHBIMU
JAHHBIMU. BBINOJHATH OLIEHKY U NPUKHUIKY P€3yJIbTaTOB BEIUUCJICHUI.

12

Bextopsl

PopMyaMpoBaTh ONPEAEICHNU M HIUTIOCTPUPOBATh MOHATHS BEKTOPA, €r0 UIMHBI, KOJUIMHEapHbIX
A PaBHBIX BEKTOPOB; MOTHBHPOBATh BBEACHWE NOHATUNH M [EHCTBUM, CBSI3aHHBIX C BEKTOPAMHU,
COOTBETCTBYIOIIMMHU TPHMEPaMH, OTHOCAIUMHUCH K (DU3MICCKMM BEKTOPHBIM  BEIMYHHAM;
MIPUMCHAT BEKTOPHl M JNCHCTBHSA HaJ HUMH IIPHU pEIICHHH TeOMETpHYEeCKHX 3amad. OOBACHATE U
WUTFOC TPUPOBATh MOHATHS MPSAMOYTOJHHON CUCTEMBI KOOPAMHAT, KOOPJIMHAT TOYKH M KOOPJMHAT
BEKTOPA; BBIBOJWUTH M UCIIOJb30BaTh MPU PEIICHUM 33124 (POPMYJIBI KOOPIMHAT CEpEMHBI OTpe3Ka,
JUTMHBI BEKTOPA, PACCTOSIHUSI MEX Ty IByM S TOUKAMH, YPABHEHHsI OKPYKHOCTH U TIPSIMOM.




YUYEBHO-TEMATHYECKWM ITAH

KoumnuecrBo
Cpoxn KosuvecTBo
(npuMepHbIe) Tema 4ACOR KOHTPOJILHBIX
pabor
1 Henens IToBTOpEeHne Marepuana 7 Kiacca 5
1-3 memenss | AnreGpandeckuie IpooH. 19 1
4-6 nenensa | YUeThIpeXyroabHUKA 18 1
6-10 nemens | Oynxuns y =x . CBocTBa KBaAPAaTHOTO 32 2
KOpHS
10-12 nepens | [Mnouaau duryp 18 1
13-15 menens | KBagpatuunas GpyHKIms.
k 25 1
OyHKUUS y= ¥
16-18 memens | [MogoOHBIE MHOTO YTOJIBHUKH 24 2
19-21 nenens | KBagpaTtHbie ypaBHEeHuUs 19 2
21-22 Henenst | DneMEHTHI TEOPHU ACTHUMOCTH 10
22-23 nenens | OKpy)KHOCTb 21 2
24-28 Henenst | AnreOpanyeckiue ypaBHEHHS 27 2
29-30 menens | HepaBencTBa 15 1
30-31 nenens | Bexropsl 15 2
32 venens O0o06maroITIee MTOBTOPEHNE Kypca TeOMETPUH 6
32-34 nenensa | O6obm@IOIIee TOBTOPEHUE Kypca alTreOpsl 18 1
34-35 nenens | Peseps yunrens 8
UTOIro 280 18




KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Oo1mee KonTpoibHble
No Hassanue tem KOJIHYeCTBO padoThl, YuyeOnan
B (comepikaHue MOATEM) 4yacoB/ no J1aGopaTopHbIe HeJ1eJIs
aHHO# TeMe padoThI
IToBTOpenne MaTepuaJia 7 Kiacca 5
1 JIuneitnas GyHKIHs e€ CBOHCTBA U TpaduK 1
5 Pemenne cucteM ypaBHeHHUit ¢ IByMs 1
HEU3BECTHBIMHU
= 1 He nens
3 Penienue 3a1au npy NOMOIIM CUCTEM YPaBHEHUH 1
4 OpHOYJIeHBI U MHOTOYJICHBI 1
5 Pemenne 3a a9 Ha IPOIICHTHI 1
AJjreopauyec kue 1poou. 19 1
6-8 OCHOBHBIE TIOHSI THS 3
9-12 CrnoxeHHe U BEIYUTaHHUE anreOpandeckux apooei 4
13- YMHOKEHHUE U JIeICHHEe areOpandecKux apoOei. 3
15 Bo3ge nenne anredpandeckoil ApoOH B CTEIICHB.
16- IIpeobpaszoBaHue parMOHATBHBIX BRI aXKCHUH 4
19 1-3 me ne s
20 KonTpossHas pabota Nel 1
21- | TlepBble mpencTaBJICHUS O PEIICHUN PAI[OHANBHBIX 5
22 ypaBHEHUH
23-
24 CrerneHb ¢ OTpHIIATENh HBIM MIOKa3aTeJieM 2
YeThIpe Xyr 0JIbHUKH 18 1
25 Jlomanas. MHOTOYTOJIbHUK. 1
26-
27 BrInyKIieie 1 HEBBITY KJIbIE MHOTOYTOJIBHA KH 2
28 CBoiicTBa MaroHaiel BBIITYKJIOTO 1
YEeTBIPE XYTOJIbHHKA
29- .
30 [MapamreorpamMM U ero CBOMcTBa 2
31-
3 [pn3Hakw mapanierorpaMma 2
33 IpsIMOYTOJILHHUK M €r0 CBOHCTBA 1 46
34 Pom0 u ero cBoiicTBa 1 -0 HeJIe A
35 KBapar u ero coiicTBa 1
36-
37 Tpaneuus 2
38- TeopeMBbl 0 CpelHe TMHUN TPEYTOJIb HAKA U 2
39 Tpanenun
40 Teopema ®Daneca u BapunboHa 1
41 CUMMeTpHs 9eThIpE Xy TOJIbHUKOB M IPYTHX GUTYD 1
42 KonTpomnpHas padota Ne2 1
®yukuus y =+/x . CBoicTBa KBaJpaTHOr 0 KOPHS 32 2
43-
45 PannoHanbHBIE YHC A 3
46- | IlomsATHe KBaapaTHOTO KOPHS M3 HEO TPUIIATE THHOTO 3
48 yucna
49-
51 HppanroHanbHbIe YuCIa 3
52- .
54 MHOKECTBO ICHCTBH TEJIb HBI X YHCE T 3 6-10
Heens
55- .
57 CBoiic TBa YHCIIOBBIX HEPABCHCTB 3
58 KonTtponsHas pabota Ne3 1
59- N .
61 ®ynxnus y =+/x , eé cBolicTsa u rpaduk 3
62- . .
CBolicTBa KBapaTHBIX KOPHEH 3

64




65-

[IpeoOpazoBaHue BEIpaXECHUH, COACPKAIHX

68 OTICpAIHIO U3BJICUCHHS KBaAPATHOTO KOPHSI. 4
69 ATTOPHUTM H3BJICUCHUS KBAPATHOTO KOPHS 1
70- .
73 Monyie neficTBHTe IbHOTO Hcaa. DyHkms y=|x| 4
74 KonTtponsHas pabota Ne4 1
Ilnomwagu ¢uryp 18
75 PaBHOCOCTaBHBIE MHOTOYTOJIbH UKH 1
76 [oHsATHE 0 NJIONAAM MHOTOYTOJbHUKA 1
7 IInomaas kBaapaTa 1
78 Ilomia ip IpsIMOYTOJIbHU KA 1
g%_ IInomma s mapaienorpaMma 2
81-
82 [Inoma s TpeyroyibHMKa 2
83-
84 [Tnoma e Tpanenyuu 2 10-12
Hesens
85 Teopema 00 OTHOLIEHHUA X MIIOLIAJIEH ABY X 1
TPEYTOJIbHUKOB, UMEIOLIMX 10 PABHOMY YTy
86 Teopema [Mudaropa 1
%2- O6paTtHas Teopema [Tudaropa 2
%%- [punoxxenus teopemsl [Indaropa 2
91 Dopmyna I'epona 1
92 KonTtponpHas paboTa Ne5 1
KBagpaTnunas ¢ yHkuus.
k 25
DyHKOUA Y= X
93- _ i .
95 Oyuxums y=kx¢, eé cBoiicTBa 1 rpaduK. 3
96- k 3
98 OyHKIMS y= ¥ , €€ CBOICTBA U Ipad UK.
99- | Kak noctpouts rpaduk Gpyukuuit y=f(x+1)+m, ecim 4
102 usBecteH rpaduk dyukimu y= f(X)
11%37_ OyHKIUSA y=ax2+b X+C , ee CBO¥CTBA M rpauK. 5 13-15
HeJeIst
108- .
109 I'paduueckoe penieHne KBaAPaTHBIX YPaBHEHHH . 2
110 KonTtponpHas pabota Ne6.
]i]i]é_ JpoOHo-mHeliHas QYHKIHNS, €€ CBOWCTBA U Tpad UK. 3
114- Kak moctpouts rpaduxu GpyHkimi y=|f(x)| u 4
117 y=f](x)|, ecrm u3BecTeH rpaduk pyskIIM y=1{(X).
IMono0HBIE MHOT OYT 0JILHHUKH 24
118 [ponopIoHaTbHBIE OTPE3KH 1
119 OmnpeneieHue 1Mo J0OHBIX TPEYTOJIbHMKOB 1
120 OTHOIIICHHE TJIONIAJIe i TOJOOHBIX TPEYTOJIbHUKOB 1
112213- INpu3Haxu mMog06HUs TPEyTroJb HUKOB 3
124-
126 IpumeneHne noJo0us K I0Ka3aTelbCTBY TeOpeM 3
127 16-18
12 9- [IpumeHeHre MOI00OUS K PEIICHHIO 3a1a4 3 HeJeJst
130 KonTposbHas pabota Ne7 1
]i?é_ 3ameyaTenbHBIC TOUYKH TPEYTOIBHAKA U X CBOWCTBA 2
133-
135 MeTon mogoOus B 3aja4ax Ha IIOCTPOCHUE 3
136 IoHsATHE 0 TOJOOHMH ITPOU3BOJILHEIX QUTYP 1




CooTHOIIEHHE MEXy CTOPOHAMU U YITAMHU

137 1
IPSIMOYTOJILHOTO TPEYTOJIbHU Ka
138 3HaveHus CHHYyCa, KOCHHYCa U TaHTeHCa VISl YIJIOB 1
30°,45°% 60°
139-
140 Penienue npsiMOyroJbHBIX TPEYTOIBHUKOB 2
141 KontponbHas paborta Ne§ 1
KBanpaTHble ypaBHe HUsI 19
142- OCHOBHBIE IOHSI THS, CBSI3aHHBIC C KBAa APATHEIMU 5
143 YpPaBHEHHSIMHU.
144- .
147 ®DopmyJibl KOPHEH KBaAPATHOTO yPABHCHHM . 4
148 KontposnpHas padorta Ne9 1
11291_ Teopema Bueta 3 th_;{l
152- | PasnoxeHHe KBaAPATHOTO TPEXWICHA HA JIMHEHHBIC 5
153 MHOXHUTEJHN
154- | PammoHayibHBIE YpaBHEHUS KaK MaTeMAaTHICC KHE 6
159 MOJICJH PeaslbHBIX CU Ty aIii .
160 KonTtpompHas pabota Nel( 1
DJiIeMeHThI Te OPUH 1eJTHMMOC TH 10
11%:2_ JemumocTs uncen 4
165 IpocTeie 1 cocTaBHBIE YHCIA 1
11%67_ [lenenue c octaTkoM 2 21-22
= = Henens
168 HanGonpmmit oOumii nenute s 1 HAUMEHbIIee 1
o011Iee KpaTHoe
169- | OcHoBHas TeopeMa apH(pMETHIECKIX HATy PabHBIX 2
170 4yucell
OKpyX HOCTh 21
171 BsanmHoe pacnoJioskeHre NpsiMoil U OKPY>KHOCTH 1
172-
173 KacaTenpHas k 0 Kpy>XKHOCTU 2
174 KacatesbHast K KpuBOIl JIMHUK 1
175- .
177 BzanMHOE pacnosiokeHHe JIBY X OKpYKHOCTEH 3
178-
180 VYTIB1, CBSI3aHHBIE C OKPYKHOCTBIO 3
8L 22-24
183 Teopema o kBajpaTe KacateIbHOM 3 Hesens
184 KontpospHas padota Nell 1
185-
187 Brmcannas u onrcaHHast OKPYKHOCTB 3
188- .
189 ®dopmyna Diinepa, Teopema Iltonemes 2
190 BHeBIHCaHHBIC OKPYKHOCTH 1
191 KonTtpospHas pabota Nel2 1
AJreOpandec Kue ypaB He HHSI 27
192- . .
196 MHOTOYNICHBI OT O IHOM MepEeMEeHHOM 5
197 KonTposbHas pabota Nel3 1
198- v .
201 PABHEHUS BBICIIUX CTCIIEHEH 4
202- PanmroHnanbHbIe ypaBHEHUS 3
204 24-28
205- HeOes
207 YpaBHEHUS ¢ MOJY JLIMU 3
208-
211 VppanuoHanbHble ypaBHEHUS 4
212 KonTtpospHas pabota Nel4 1
213- 3ajauu ¢ mapameTpamMu 6
218
HepaBeHncTBa 15
219- JIuHeiiHple HEpaBeHC TBA 3 29-30




221 HeJeas
222- Kga mpa a a 3
24 JpaTHbIe HEPABEHCTB
225-
Jloxa3zaTeibC TBA HEPABEHC TB 4
228
229-
231 IMpuGmKeHHbIE BBIYUCIICH Hsl 3
232 CTaHJapTHBIA BY I 10 JIOXKHUTE IBHOTO YHCJIA 1
233 KonTpomnsHas pabota Nel5 1
Bekrops! 15 2
234 ITonsaTue Bexropa. PaBeHCTBO BEKTOPOB 1
235-
CroKeHUe ¥ BBIYUTaHHE BEKTOPOB 2
236
237 YMHOXEHHE BEKTOpa Ha YUCIIO 1
238- Pa3znoxeHue BekTOpa 1o 2M, HEKO JUTMHEAPHBIM 2
239 BEKTOpaM
240- Jenenne oTpe3ka B JAHHOM OTHOLICHUU 2 30-31
241 P HeOes
242 KontponpHas pabota Nel6 1
243- 5
244 LlenTp Macc cucteMbl TOUEK
245- [IpuMeHeHne BEKTOPOB K PEIICHHUIO 3a a4 U 3
247 JI0Ka3aTeJIbCTBY TEOPEM
248 Kontponpnas pabota Nel7 1
O0o0malomee NOBTOPe HUE KYPCa re OMe TPHH 6
249 UeTsIpe Xy rOJIbHUK 1
250-
259 [Inomam ¢puryp 2
32 ne nens
253- Iono6HEIE TPEyTOIBHNKH 2
254
255 OKpYKHOCTh 1
O0o00maromee NOBTOPe HUE KYPca aJredpsbl 18 1
256 Aurebpandeckue 1poou 1
257 CBolicTBa KBapaTHBIX KOPHEH 1
258 Ksanpatiunas ¢yHKuns 2
259-
260 Oynakuns y=k/x 2
261 Penienue xBaJpaTHBIX ypaBHEHUH 1
262- v . 2
263 PaBHEHHUS BBICILIMX CTE ICHEH
264- PanroHabHbBIC ypaBHEHUS KaK MaTeMaTHIeC Kast 2 32-34
265 MOJIENb PEANBHBIX CH Ty alluii HEICIA
266-
267 VpaBHEHUS C MOy JLIMU 2
268- .
269 Pemienue uppanoHaIbHbIX YpaBHEHUH 2
270 PenieHue nMHENHBIX HEPABEHC TB 1
271-
279 Pemenue kBajpaTHBIX HEPABEHC TB 2
273-
280 Pe3eps yunrens 8 35 He e
Hroro 280 18




TEMATUYECKOE INTAHUPOBAHUE
9 KJIACC

OcHoBHOe
colepKaHue Mo
TEMaM

XapakTe pHCTHKA OCHOBHBIX BHIOB IeSITeIbHOCTH YUeHHKA
(Ha ypoBHe y4eOHbIX J1eiic TB uii)

Hepasenctna ¢
OJHOH
MEepEMEHHO M.
Cuctemsl u
COBOKYIHOCTU
HEPaBEHCTB.

(DOpMyJ'II/IpOBa”H: CBOMCTBA YHCIOBBIX HCPaBCHCTB, 000CHOBEIBATh HhX, omnvpasCh Ha
KOOPAWMHATHYIO IPAMYIO0, U JOKa3bl BATb anre6panqecm; IIPUMCHATH CBOMCTBa HEPaBCHCTB B
X0 € pCuICHHA 3aJad. I[OKaBLIBaTB HEPpaBCHCTBA. Pacrio3HaBaTth JMHEHBIC U KBaJIpaTHBIC
HEPpaBCHCTBA. Pematy nmHelHbIE HEpaBCHCTBA, CHUCTEMbI JIMHEHHBI X HCPaBCHCTB. Pemats
KBaJIpaTHbIC HCPAaBCHCTBA. I/I3o6pa>1<aTL Ha KOOpZ[HHaTHOﬁ IMJIOCKOCTH MHOXECTBa TOYCK,
3alaBa€MbI€ HEPaAaBCHCTBAMU C JIBYMA MNEPEMCHHBIMU W HX CHCTEMaMH. OnuckIBaTh
am“e6panqec1<1/1 o0acTH KOOpHPIHaTHOﬁ ITJIOCKOCTH .

Meton koopIMHAT

OOBACHATE M HIMIOCTPUPOBATh MOHATHSA MNPAMOYTOJIBHOW CHCTEMBI KOOpJMHAT,
KOOpPJIMHAT TOYKM M KOOPJMHAT BEKTOPA; BBIBOAUTH M MCIOJIb30BaTh NP PELIEHUU 3a]ad
(GhopMyIBI KOOpIWHAT CEpeIWHBI OTPE3Ka, JIMHBI BEKTOPA, PACCTOSHUS MEXIy ABYMS
TOYKaMHU, YPaBHEHUs OKPYKHOCTH U IIPSIMOH.

CucTeMBbl
YpaBHEHHH

BbImoyHATh [eJieHHe MHOTOWIEHa HAa MHOTOYJEH. 3HaThb CIOCOOBI IOWMCKa KODHS
anreOpandeckoro ypaBHEeHUs. PemaTh aireOpandeckue ypaBHEHHS TpeTbeil M 4eTBEp TOI
crenieHn. Pemate ypaBHEHUS, CBOIAIINECS K anreOpandeckuM (B TOM YHCIE BO3BPATHEIE).
OmpenensaTs, ABMIETCA JHM IIapa YHCEN pEIIeHHeM JaHHOTO YpPaBHEHHS C JBYMS
HEW3BECTHBIMHU; IPHUBOIUTH INPUMEPHl pPEIICHHH YpaBHEHWII C JBYyMS HEH3BECTHBIMH,
0003Ha4YECHHBIE B COJCPKAHMH. Pemate 3amady, anreOpamdeckoil MOJMEIBIO KOTOPBIX
ABJICTCS CHCTEMa HEIMHEHHBIX ypaBHEHHH C ABYMS HEW3BECTHBIMH. Pemats CHCTEM BI ABY X
HEJIMHEMHBIX YpaBHEHUI C JByMs HEU3BECTHbIMM. PemaTe TeKCTOBbIE —3ajauu
anreOpandeckuM CHOCOOOM: MEPEeX0UTh OT CJIOBECHOW (POPMYITMPOBKH YCIOBHSA 3aJaud K
anrebpandeckoil MoJenn My TEM COCTABICHHS CHCTEMBI YPaBHEHHIH; pellaTh COCTaBICHHYIO
CHCTEMY YpaBHCHHH; HHTCPIPETUPOBATH PE3y IbTaT.

CooTHOIIIEHHE
MEX/Iy CTOpOHAMH
U yrilaMu
TPEYTroJbHU KA

DopMyIMPOBATh U WILIFOCTPUPOBATH ONPEACNICHUSI CHHYCa, KOCHHyCa U TaHTGHCAa YTJIOB
or 0 mo 180° BBIBOJUTE OCHOBHOE TPHUTOHOMEIPHYECKOE TOXKACCTBO U (HOPMYIIBI
HnpuBeAcHHUS; (OpMyIMPOBATH U JOKA3BIBATh TCOPEMBI CHHYCOB M KOCHHYCOB, IPHUMEHATh HX
OpU PEIICHUH TPEYTrOJbHUKOB; OOBSICHATh, KaK MCHOJB3YIOTCS TPUTOHOMETPUUECKHUE
(hopMyIsiBl B HU3MEpPUTENbHBIX paboTaX Ha MECTHOCTH; (OPMYIHPOBAThH OMpEJeNieHUs yria
MEXIy BEKTOpPaMH U CKaJsIPHOTO MPOU3BEICHUS BEKTOPOB; BEIBOIUTH (OPMYIy CKAIIPHOTO
IPOU3BEICHUS] BEKTOPOB depe3 KOOPAMHAThl BEKTOPOB; (OPMYIMPOBaTh U 0OOCHOBBIBATH
yTBEpKACHUE O CBOIlcTBaX CKalSIpHOTO TPOW3BEIEHMS; MCIONb30BaTh CKaJApHOE
NpOU3BEICHUE ITPH PELICHUH 3a 1ay.

YucnoBslie
byHKIUH

Beruncnate 3HaueHuss GyHKOMA, 3agaHHBIX (QopMylamMu (OpH  HEOOXOIMMOCTH
UCIIOJIb30BATh KAJIbKYJSITOP); COCTaBIATh TAOJMLBI 3Ha4eHWH QyHkumit. DopmyimuposaTs
omnpenenenne ¢yHkuun. Crpouts 1mo Toukam rpadukn (QyHKuuid. OmnuCHIBaTE CBOWCTBA
¢yHKIMK HAa OCHOBE e& Tpa)HuecKoro NpeAcTaBieHHs (00JacTb ONpeneseHUs, MHOXECTBO
3HAYEHUH, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHOCTh, HEUETHOCTH, BO3pacTaHKE, yObIBaHHE,
HanOonblllee, HaWMEHbIIee  3Ha4deHWs). MHTepnperupoBaTs  TpaduKu  peasbHBIX
3aBucuMocTedl. Mcnonb30BaTh QyHKIMOHANBHYIO CHUMBOJIMKY IS 3allUCH Pa3’HOOOpPa3HBIX
(haxToB, CBSI3aHHBIX C PYHKIHAMHE Y=X,

Y:‘IJI'E yzz‘lE, y=X, oforamas OMNbBIT BBINOJHCHUS 3HAKOBO-CUMBOJMYECKUX
neiictBuii. CIpouTh peuyeBble KOHCTPYKIMH C HCIOJIb30BaHMEM  (PYHKIHMOHAIbHOU
TepMuHOJOTHH. MccnenoBanns TpadukoB (QYHKIMA B 3aBUCHMOCTH OT 3HaueHHH
k03¢ QUIMEHTOB, BXOIIMMX B ¢GopMyidy. Pacmo3HaBaTb BHIbI HU3yYaeMBIX (YHKIHH.
CrpouTts Tpa MK yKa3aHHBIX (GyHKUMH ( B TOM YHCIe ¢ MPUMEHEHUEM JBI)KCHUI TpauKoB
); omuchIBaTh UX CBOWcTBAa. PemaTs mpocTeifinue ypaBHEHHs U HEpaBEHCTBA, COAEpIKAILIHe
cTeneHb. PemaTte HppalMOHAIbHbIE YPaBHEHHUSL.

JlimmHa
OKPYXHOCTH U
Iomaab Kpyra

DopMyIMpPOBaTh ONpEJCICHHE IMPABUIBHOTO MHOTOYTOJBHHKA; (OPMYIHPOBATH U
JIOKa3bIBaTh TCOPEMBI 00 OKPYKHOCTAX, OMMUCAHHOW OKOJIO NMPaBHJIbHOTO MHOTOYTOJBHUKA H
BIMCAaHHOTO B HETO; BBIBOJWUTP W HCHOJB30BATH (POPMYJBI Il BBIYUCICHUS IJIOIIATA
NPaBUIBHOTO MHOTOYTOJIbHHKA, €r0 CTOPOHBI M paJiyca BIMCAHHON OKPYXHOCTH; pellaTh
3aJa4il Ha IOCTPOCHHE INPABWIBHBEIX MHOTOYTOJFHHKOB; OOBSACHATh IOHATHS JUIMHBI
OKPY>KHOCTH U IJIOIIAa M KPYyTa; BBIBO U Th (POPMYJIIBI ISl HAXOXK ACHHSI JUTHHBI O KPY>KHOCTH U
JUTUHBI JAYTH, TUIOIIA M KPyTa U MJIOMIagd KPYTOBOTO CEKTOpa; MPUMEHATh 3TH HOPMYIIBI Il
pelIeHus 3a 1a4.




[Iporpeccuu

IMpumeHATs MHIOGKCHBIC O0O3HAYCHMSA, CTPOUTH PEUCBBIC  BHICKA3BIBAHUS  C
UCTIOJIb30BAHUEM TEPMHUHOJIOTHH, CBI3aHHON C MOHATHEM MOCIEI0BATEIBHOCTH. BrIamcisaTs
YJIeHBl TOCJIEIOBATEIFHOCTEH, 3aJaHHBIX (GOPMYJIOH N — TO 4YleHa WIM PEKyppPEeHTHOH
¢opmynoil. YcTraHaBIMBaTH 3aKOHOMEPHOCTh B HOCTPOCHUH MOCIEIOBATEIBHOCTU, €CIU
BBIITUCAHBl TIEPBBIE HECKONbKO €€ wWieHOB. M300pakaTh dIJEHBI IOCIE0BATEIbHOCTU
TOYKaM¥ Ha KOOPAUHATHOU MIIOCKOCTU. Pacrio3HaBaTh apupMeTHIECKYI0 H T€OMETPUIECKYIO
Oporpeccud NpU pasHbIX crnoco0ax 3ajaHusA. BbIBOMTE Ha OCHOBE Jo0Ka3aTebHBIX
paccyxnaeHuit GopMyJbl o01mero wieHa apudmMeTHyeckod M reoMeTpUuecKO MpOTpeccHid,
CYMMBI NEPBBIX N WIEHOB apu(PMETHUECKOH U reoMeTpuiecKoil mporpeccuii; pemarts 3a1auu
C Hucmosb3oBaHMEM 3TUX ¢Gopmyn  Jloka3blBaTh  XapaKTEpUCTHYECKHE  CBOICTBa
apu(pMeTHUeCKON U reOMETPUUECKON Mporpeccuii, IPUMEHATh 3TH CBOICTBA NPH PEIICHUH
3aga4d. PaccmaTpuBaTe NpHMEpHl M3 peanbHOM >KU3HH, WIIIOCTPUPYIOUIME H3MEHEHHE
NPOILECCOB B apU(PMETHIECKOH MPOTPECCHU, B '€OMETPUUECKON Nporpeccuu; n3obdpaxarsb
COOTBETC TBYIOIINE 3aBUCUMOCTH Tpadnuecky. PemaTs 3aja4un HA CJIOKHBIE MPOLEHTHI, B TOM
YHCJIE 33 ]a4U U3 PeabHON NPAKTUKHU (C UCTIOJIb30BaHUEM KaJbKY JIITOPA).

I'eomeTpuueckue
npeoOpa3oBaHus

O6T>$[CH?{TI>, 4YTO TaKO€ OTO6pa)KeHI/Ie IJIOCKOCTH Ha ce0s M B KaKOM cly4dyac OHO
Ha3bIBACTCsA JBHXXCHHECM IIJIOCKOCTH, O6'B$[CH$[TI), YTO TAaKOC OCCBass CUMMCTpPHUA, HCHTPAJIbHAs
CUMMCTpUs, HapaJ'UICJ'IBHHﬁ NEPEHOC U IOBOPOT; 06OCHOBLIBaTB, 4TO OTH 0TO6pa)KeHI/I$[
IJIOCKOCTH Ha CE0SI SIBIITIO TCSI JBMKCHHUAMHU, O6”b$[CH${TB, KaKOBa CBA3b MCKAY ABMXCHUAMHU U
HAJIOXKCHUAMHU, HIIIIOCTPUPOBATH OCHOBHBIC BHUbI IIBHX(GHHﬁ, B TOM 4YHCJIC C IIOMOIIOBIO
KOMIBIOTCPHBIX IIPOTPAMM.

DJIeMeHThI
KOMOWHATOPHKH,
CTATHUCTHKH H
TEOpHH
BEpPOATHOCTEH

HaxomTe BEpOSTHOCTH COOBITHS B HCHBITAHHAX C PaBHOBO3MOXHBIMH HCXOJIaMH (C
NPUMEHEHHEM KJIACCHYECKOTO ONpEeNeeHUs BeposTHOCTH). [IpoBo/mTe cirydaiiHble
SKCHEPUMEHTbl, B TOM 4YHCI€ C IOMOINBIO KOMIBIOTEPHOTO  MOJEIUPOBAHUI,
HMHTEPIPETHPOBATE UX PE3yJIbTATEL. BBIUHCIATE YaCTOTy CIIydaifHOTO COOBITHS; OLICHHBATh
BEPOSITHOCTb C IOMOIIBI0 YAcCTOTbI, NOJYYEHHOM ONBITHBIM Iy TEéM. IIpuBOAUTH NpUMEpHI
JIOCTOBEPHBIX M HEBO3MOXHBEIX COOBITHH. OOBSACHATE 3HAUMMOCTh MAJIOBEPOSATHBIX COOBITHIH
B 3aBUCHUMOCTH OT M X ITOCJIEJICTBHH. PemmaTe 3aqaun Ha HAaX0 K7€ HUE BEPOSITHOCTEH cOOBITHIA,
B TOM 4YHCJE C NMPUMEHEHHeM KOMOWHaTopukd. [IpmBOIMTH MpPUMEPHI MPOTHBOMOIOKHBIX
coObrtiii. Penmrate 3a1aun Ha MpUMEHEHHE TPEACTABICHHH O TeOMETPHUECKOH BEPOSITHOCTH.
Hcnonb30BaTh NpH pelICHNH 33124 CBOHCTBO BEPOSITHOCTEH MPOTHBOTOJIOKHBIX COOBITHA.

OpraHu30BEIBaTh MHGOPMAIMIO U NPEACTABIATH € B BHAC TaOIMYHBIX M KPYTOBBIX
quarpaMM. CTpouTh MOJHUroHB! YacToT. HaxomuTe cpemHee apudmerndeckoe, pasmMax, Moay
U MeIUMaHy COBOKYNHOCTH UYMCJIOBBIX JaHHBIX. IIpHBOAMTH cojepiKaTesbHbIE MPHMEPEHI
UCTIONB30BAHUS CPEJHUX 3HA4CHMH I XapaKTepUCTUKU COBOKYMHOCTH  JaHHBIX
(cmopTHBHBIE MOKA3aTeNH, pa3Mepsl OAeK bl U Ap.). [IpuBo MTH conepikaTenbHbIE TPUMEPHI
TeHepaJbHOM COBOKYMHOCTH, MPOU3BO JIbHON BEIOOPKH M3 HEE U PENPe3eH TATH BHOIN BEIOOPKU.
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AKcuoMaTHYeCKOe
IMOCTPOCHUC
reoMeTprun

BocmponsBommTe  (OpPMYIHMPOBKM — ONpElCJIiCHWH, KOHCTPYHPOBAaTh  HECJIOKHBIC
onpezencHus. Bocpon3BomTh GOPMYIMPOBKH U IOKA3aTCIbCTBA, NMPOBOIUTH HECIIOKHBIC
JIOKa3aTeIbCTBA CaMOCTOATEILHO, HCIONB3YsS OOOCHOBaHMS Ha OIPEICICHHS, TEOPEMBI,
AKCHOMBI.




YUYEBHO-TEMATUYECKHH IUIAH

Cpoku Koua- | KoanuecrBo
(mMpuMe pHbI Tema BO KOHTPOJ bHBI
e) 4acoB X padot
1 Henens [ToBTOpeHue Matepuana Kypca anredpsl 8 kiacca 5
1-5 Hexens HepaBeHctBa ¢ onHol nepemeHHoi. CucTeMsl U 35 9
COBOKYITHOCTH HEPaBEHCTB.
5-6 Henenst | [loBropeHne Marepuana Kypca reoMeTpuu 8 Kiacca 3
6- 8 Hemenst | Meton KoopaAMHAT 18 1
8-11 menens | Cuctembl ypaBHEHUIA 32 2
12-14 CooTHOLIEHUE MEKYy CTOPOHAMH U yTIJIaMU o4 5
HeJens TpEeyroJbHHUKA
15-17
Heens Uucnossie GyHKINN 24 1
18-19 JnMHa OKpYKHOCTH U IJIOLIA/Ib Kpyra 15 1
HEeJeIs
20- 22
Henens [Iporpeccun 28 2
23- 25 I'eomeTpuyeckue mpeoOpa3oBaHus 24 1
HeJens
25-27 DJieMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU 18 1
HeJens BEPOSITHOCTEH
28 Henenst | AKCHOMAaTHYECKO€ MOCTPOCHUE TEOMETPUH 3
28-30
Henenst O0o0mmaro1iee MOBTOPEHUE Kypca reOMEeTpUun 15
31-35 O06o0maromee TOBTOPEHUE Kypca aareOpbl 28 1
HeJens
Peseps 8
UTOI'O 280 14




KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHHUE

O0wee Kontpoias
Haspanue tem KOTIECTBO Hple YuyeoOnasn
N (conepxaHue Mo TEM) Hacos/ o padorst HegeJIst
JTaHHO (konuuecT
TeMe BO 4acOB)
IToBTOpeHHe MaTepuasa Kypca ajredpsl 8 kiacca. 5
1 PenieHue nuHENHBIX HEPABEHCTB 1
2-3 PenieHue KBaJpaTHBIX HEPABEHCTB 2 1
4 Oynkims y=ax +bx+c, eé cBoiicTBa i rpaduK 1 freaes
5 I'paduueckoe penieHne HEPABEHCTB 1
HepaBencTBa ¢ oHOI1 epeMe HHOM. CHCTeMBbI M 35 4
COBOKYNHOCTH HEPaBeHCTB.
6-10 PanroHanbHbIE HEpaBEHCTBA 5
11-15 MHoxecTBa U ONEpalvy HaJJ HUIMHU 5
16-19 CHCTeMBI HEpaBEHCTB 4
20-22 COBOKYIIHOCTH HEPaBEHC TB 3
23-24 KonTposneHas paboTa Nel 2 1-5ne ne
25-28 HepaBeHcTBa ¢ MOAYISIMH 4
29-32 VppannoHaJsHBIC HEPaBEHC TBA 4
33-38 3aauu ¢ mapaMmeTpamMu 6
39-40 KonTponbHas pabota Ne2 2
IloBTOpeHMe Kypca reoMeTpuu § Kiacca 3
41 Uetslpe Xy rosibHUKH. 17101112 11 Y€ ThIpE Xy TOJIb HUKOB. 1
42 Tloi00HBIE TPEYTOJBHU KU 2 5-6 He ne s
43 Penienue 3ana4 o teme «BekTopb» 3
MeTon KOOpIHHAT 18 1
44 KoopmHaTel BeKTOpa 1
45-47 [pocreiinme 33124 B KOOPAMHATAX 3
48 YpaBHeHHE JITMHUN HA MJIOCKOCTH 1
49-50 YpaBHEHUE OKPY>KHOCTU 2
51 YpaBHeHUE NpsAMOi 1
59 IpenctaBnenue 00 ypaBHEHUSX 3JLINICA, THTIEPOOIIBI, 1 6-8 He me s
napaboJIsl
53-54 CuMMeTpHsa B KOOpAHHATAX 2
55-58 Pemenne 3amau 4
59-60 OKpY’>KHOCTH ATIOJUIOHHU S 2
61 KonTpospHas pabota Ne3 1
CucrteMsbl YypaBHE HUIl. 32 4
62-65 YpaBHeHHs ¢ BYMS IepeM EeHHBIMHU 4
66-68 HepaBeHcTBa ¢ IByMs IepeMeHHBIMHI 3
69-71 OCHOBHbIE TIOHSI THS, CBSI3aHHBIE C CHCTEMaM U ypaBHEHHH U 3
HEPABEHCTB C ABYyMsI [IEPEMEHHBIMU.
72-75 MeTo bl pelIeHu s CUCTEM ypaBHEHUN 4
76-77 KonTtpompHas pabota Ned 2 8-11 ne nens
78-81 OIHOPOHBIE CHCTEMBI, CHMMETPUICCKHE CUCTEMBI. 4
82-85 HppannonanbHble cucTeMbl. CHCTEMBI ¢ MOYJSIMHA 4
86-91 CucTeMBbl ypaBHEHHUH KaK MaTeMaTiIeCKIe MOJENH PeabHbIX 6
CHUTyaIHH.
92-93 KonTtponpHas pabota Ne5 2
CooTHOIIIe HHE M€Ky CTOPOHAMH M YIJIaMu 24 2
Tpe yroJib HHKa
94-96 CHuHyC, KOCUHYC, TAHT€HC yTJja 3
97-98 Teopema 0 oMM TPEYTOJIbHI KA 2
99- Teopema cun 2
100 p yCcoB
101-
102 Teopema KOCHHYCOB 2 12-14 vepens
103- Penrenne TpeyroJbHUKOB 3
105
106 KonTtponbsHas pabota Ne6 1
107- CkaJsipHOE MPOM3BE ICHUE BEKTOPOB U M X CBOMCTBA 2




108

CkaJsipHbIE IPOU3BE ICHUS B KOOpauHaTaX. [IpumeneHue

11(12- CKaJSIPHOTO MPOM3BE ICHHS BEKTOPOB IIPH PEILICHUH 3a a4 1 5
JI0Ka3aTeJILCTBE TEOPEM
114- CooTHOIIEHNE MEX]y CTOPOHAMU U YITAMH 3
116 YEThIPE XyTOJIbH UKa
117 KontponpHas pabota Ne7 1
Yuciaosble PyHKIHHU 24
118- Onpenenenne ynucnoBoit Gpyrkmuu. O6IacTs ONpeeIeHN, 4
121 00J1acTh 3HaYEHUH ()YHKINH.
112231_ Crioco6bl 3a/1aH st By HKIMH 3
125- 9 .
129 CaoiicTBa () yHKII M 5
130-
131 UeTHbIe U HEYE THBIC ()Y HKINH 2 15-17 nepens
132-
133 KontpompHas paborta Ne§ 2
134- n .
138 Oyukuun y=x (N€Z), ux cBoiicTBa u rpaduku. 5
139-
141 DyHKIUHN y= 3{/; , €€ cBoMCcTBa U TpadUKU 3
JJINHA OKPYKHOCTH H ILI0IAAb Kpyra 15
142- o
145 [paBuib HbIe MHOTOYTOJBHUKH M MX CBOHCTBA 4
146-
147 [NocTpoeHune npaBuIIbHBIX MHOTOYTOJIbHUKOB 2
148- JlimHa OKpYKHOC TH. 4 18-19 Hemens
151 JmmHa gyTu OKpY’>KHOCTH
152-
155 [Tnowa e Kpyra, ceKTopa, CerMeHTa 4
156 KontponbHas Ne9 1
IIporpeccun 28
157-
159 YicsioBbIe MOCJIe I0BATE IbHOC TH 3
160- . .
163 CBoiicTBa YHCJIOBBIX IOCIIE I0BATE IBHOC TS 4
164- KouTponsHas pa6ota Ne10 2
165
166-
170 Apudmernaeckast Iporpeccus 5 20-22 nenens
171-
176 I'eomeTtpuyeckas nporpeccust 6
177- .
182 Metoa MaTeMaTHUE€CKOM UH Iy KIIUU 6
188:1_ KonTtpomnpHas paboTa Nell 2
I'eome Tpryec kue npeo0dpa3oB aHus 24
185 OtoOpaxeHne MI0CKOCTH Ha ceOsl, MOHSITHE JBUKSHUS 1
186- [Mapaste bHBII TIEPEHOC, TOBOPOT, LIEHTPAJIbHASI U OCeBast 4
189 CUMM eTPHS
190- .
194 HWcnosp30BaHue ABMKEHH I IPU PELICHUH 32124 5
195-
196 Komrmo3uryst ABHKEH st 2
197 IenTpanbHOE MO JOOWE U €r0 CBOWCTBA 1 23-25 neziens
198- | Hcnomnp3oBaHUE [IEH TPAIHHOTO MOJOOMS MPH PEIICHU U 33 729 6
203 Y JTOKa3aTeJIbC TBE TCOPEM
204-
206 Iousitue uaBepcun . [IprMepbl HCTIOIb30Ba HUSL HHBEPCUH 3
207 KonTtpospHas pabota Nel2 1
208 AHam3 KOHTPOJIBHOH paboTHl 1




D1eMeHThI KOMGI/IHaTOpPlKI/l, CTATUCTUKU U TEOPUH

N 18
Be Posi THOC Teid
209- KomOuHaTOpHEIE 321241 4
212 P s
213- .
216 CraTHCTHKA- M 3aiH HH(OpMaIH 4
217- .
IIpocTeiimue BepOSITHOC THBIE 33 IAUH 4
220
25-27 nenena
221- N
224 DKclepuM eHTaJbHbIE JaHHBIE U BEPOSITHOCTU COOBITHIA 4
225-
296 KonTtponsHas pabota Nel3 2
227-
229 AKcHOMaTHYEC KOe MOCTPOe HHE I'e OMeTPH U 3
Oo6o01at011lee MOBTOPEe HUE KYPCa reoMe TpUH 15
230 IIpu3Haku paBeHCTBA TPEYTOJIFHUKOB 1
231 Ilpu3Haku napauiebHOCTH IBY X IPSAMBIX 1
232-
233 COOTHOILICHHUS] MEXK/Iy CTOPOHAMH U yIJIAMH TPEYTOJIbHU KA 2
234 [TapannenorpaMm U Tpaneuus, ux cBoictsa. [IpusHaku 1
napajieiorpaMMma.
235 IIpssMOyTONBEHUK, pOMO, KBaJpaT MX CBOHCTBA 1
236 [MTnomra mu mapamiejorpaMMa, TpEyroJIbHIKA M TpANCn | 1 28-30 mene s
237 Teopema [Tudaropa u oO6patHas. 1
238-
239 Ipu3Haku moA00HUs TPECYTrOJb HUKOB 2
240 COOTHOLICHUST MEXKIY CTOPOHAMH H YTJIAMH IIPSMOYTOJIBHOTO 1
TPEYTOJbHUKA
241 IlenTpanbHble U BIUMCAHHBIE YIJIa 1
242-
243 BrvcaHHas 1 OnMCaHHasi OKPYKHOCTH 2
244 Penienue 3a1a4u ¢ MOMOIIbIO BEKTOPOB 1
Ob6o0maroee MOBTOPe HUE Kypca aaredpbl 28
245-
246 Pemienne panyoHaib HBIX HEPaBCHCTB 2
241- Pemenne cucteM HepaBeHCTB 2
248 P
249- I 2
250 €paBEeHCTBA C MOy JSIMU
251-
259 HppanuoHanbHEIC HEpaBCHC TBA 2
253-
254 Pemrenwue 3a 1a4 ¢ mapameTpamMu 2
255 Pemenue ypaBHeHwHid ¢ IByMs IepeMeHHBIMU 1
256 PemeHre HEpaBeHCTB € JBYMsl IEPEMEHHBIMH 1
257- MerTo/ipl penieHu s cucTeM aireOpandyecKuX YpaBHEHHN C 2 31-35 nenens
258 JIBYM S HEU3BEC THBIM U
259 Pemienne cucTeM HppanMOHAIBHBIX YPABHEHHH U 1
HEPABEHCTB, COICPIKAIIUX MOIYIIb
260- .
261 IIpeoOpazoBaHue BEIpaXKECHUI, COACPKANMX CTSIICHU U KOPHU 2
262- .
264 IIpeoOpa3oBaHKe TPUTOHOM ETPUYECKU X BBIPAKECH Ui 3
265- Iporpeccuu. 3amaun Ha KOMOUHAIMIO apUPMETHIECKOH 1 3
267 TreOMETPHUYECKON MPOTPECCHUH.
268- HrtoroBas KOHTpOJIbHAs padoTa. 1

269




2277(‘)1- Pemenne matepuanos OI'D mo matemartnke 5
275-
280 Peseps 5
NTOro 280 22




TPEBOBAHMS K YPOBHIO IOAT'OTOBKMH BbIITY CKHUKOB.

B pesynbpraTe n3ydeHus MaTeMaTHKU

3HaTh \ MOHUMATD:

- OIpe/eJCHHUS: HaTypajbHbBIE, TOJOXHUTEIbHBIC, OTpHIATEIbHBIC, IEble, palMOHAIbLHBIC
Yy CIIa; MPOLEHT; CITyJaifHbIe (JIOCTOBEPHBIE, HEBO3MOYKHBIE, PABHOBEPOSTHBIC) COOBITHS;

- Ha3BaHUE Pa3psIIOB B ICCATUYHOM 1podu;

- TIpaBHJIa ICHCTBHUM C AECATHYHBIMHI IPOOSIMH, IIEITBIMU U PAIIHOHATIBHBIMU YHCIIAMH,

- KaK MCIOJB3YIOTCSI MaTeMaTHUeCKue OPMYIIbl, YPaBHEHHUS; IIPUMEPBI UX IPUMECHEHUS [UIs

pELIeHH S MaTeMaTHYEeCKH X U TIPAKTHUECKH X 3a]1a4;

- KaK MaTeMaTU4YeCKd OIpe/eleHHbIe (PyHKIUU MOTYT OIHMCHIBATH PEAIbHBIC 3aBHCHMOCTH;

IPUBOAUTH IIPUMEPHI TAKOTO OMHCAHUS;

- KaK TMOTPEOHOCTH TMPAKTHKA TPUBEIM MAaTEMAaTUYeCKyld HayKy K HEOOXOAMMOCTHU
pacImMpeHus MOHATUS uyncia (HOTPEOHOCTH IMOSBICHUS JECATHYHBIX APOOEH, MOJIOKUTEIBHBIX U
OTPULIATEIILHBIX YHCEI, PAIIHOHATBHBIX YHCEN);

- B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX;

- pacmo3HaBaTh Kpyrible Tena (Kpyr, MWIMHJD, Map), MHOTOYTOJBHUKA ¥ MHOTOTPaHHUKA
(mapasuienenunen, Npu3Ma);

- CYWIECTBO TIOHATHS  MaTeMaTHUYeCKOTO  JIOKA3aTeNbCTBA; IPHUBOIUTH  HPHUMEPHI

JI0Ka3aT eJIbCTB;

- CYILECTBO MOHATHS AITOPUTMA; IPUBOAUTH IPUMEPHI AITOPUTMOB;

- BEPOSITHOCTHBIM XapakTep MHOTHUX 3aKOHOMEPHOCTEH OKpYKAIOIIEro MHpA; MPHUMEPHI

CTaTHCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

- KakuM 00pa3oM TreoMeTpHsi BO3HHMKIA M3 MPAKTUYECKUX 3a7ay 3eMJIeMepHs; MpHUMEpHI

TeOMETPUUYECKIUX OO BEKTOB M YTBEPKACHUN O HUX, BAYKHBIX IS IPAKTH KH;

- CMBICI HJeajM3aly, MO3BOJSIONICH peIaTh 3adadd pEeaJbHOH el CTBUTEIBHOCTH

MaTeMaTH4YEeCKUMH METOJaMH, IPUMEPHI OO0 K, BO3HUKAIO IMX MPU HACAINU3ALIUH.

- OTpeZETICHUs] BEKTOpa, JUTMHBI BEKTOpPa, KOOPIMHAT BEKTOPA, pajnyc- BEKTOPa, CAMHUIHON

MOJTYOKP Y’)KHOCTH, CHHYCa, KOCUH yca, TaHTeHca yria 0< & <180°, CKJISIPHOTO MPOU3BEICHUS
BEKTOPOB, MPAaBHJIBHOIO MHOTOYI'OJIBHHKA, OIMCAHHON OKOJIO MHOTOYTOJIBHHKA OKpY/KHOCTH
Y BIIMCaHHOW MHOTOYTOJIbHUKA OKPYKHOCTH, JBUKEHUS;

- (bopMyYITUPOBKU TEOPEMBI O KOJUTMHEAPHBIX BEKTOPAX, TEOPEMBI O PA3JI0KEHHH BEKTOpa IO
JBYM HEKOJUIMHEAPHBIM BEKTOPAM, TEOPEM CHHYCOB, KOCHHYCOB, TEOPEM O BIIMCAaHHOH H
ONMCAHHON OKPYXHOCTSX, IIPABUJ CIIO)KEHHS M BBIUMTAHUS BEKTOPOB, NPAaBUJIO YMHOXKECHUS
BEKTOpa Ha YKCJI0; AKCHOM IJIAHUMETPHH.

- (bopMyIIBl A1 BBIYMCICHUS KOOPAMHAT TOUYKU, TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIIbI
JUId BBIYMCIEHUS IUIOIAAM IPAaBWIBHOIO MHOIOYIOJIbBHMKA, €ro CTOPOHBI M paauyca
ONMCAaHHOM U BIIMCAHHON OKPYXHOCTEH, [UIMHBI OKPYKHOCTH, JUIMHBI TyI'¥, IJIOM@AAN KPyra,
IJIOLANA KPYTOBOI'O CEKTOpA.

YMmeTn:

- YUTaTh, 3aUCHIBATH U CPABHUBATH JIECATUYHBIE APOOH;

- BBIIOJHATE CJIOXKCHUC, BBIYUTAHUC, YMHOXKXCHHUC U ANCJICHUC NCCATUYHBIX ,Z[pO6€I>i, O CIIbIX,
paluoHaNbHBIX YHCET;

- pemath apu@METHUYECKUM CIOCOOOM HECIOKHBIE 3aJaud Ha ABMIKEHHE, Ha YacTh, Ha
ypaBHUBAHUE, OCHOBHBIC 33/1a4 Ha JIPOOH;

- pemaTh NPOCTEH e YPaBHEHUS,

- pemaTh HECJIOXKHBIE 3a/1a4i ¢ TOMOIIIBIO YPaBHEHHUS,

- 0 33JaHHOM KOOpJMHATE OTMETUTh TOUYKY B KOOPAMHATHOM IJIOCKOCTM U HA0OOpOT,
OTIPENENATh KOOPAUHATHI TOUKH, HAXOSIEHCsl B MPSIMOYTOJIBHON CUCTEME KOOPIMHAT;

- n300pakaTh MepeceKaroMecs U napajuieIbHbIe MPSMBIE, OKPY>KHOCTD;



- COCTaBJATH OYKBEHHBIEC BBIpOKEHUS W (OPMYJIBI IO YCIOBHUSAM 3ajay; OCYIIECTBIIATH B
BBIpOXKCHHSIX W (OpMyJaxX YHUCIOBHIE IIOJACTAHOBKH M BBIIOJIHSATH COOTBETCTBYIOIE
BBIYMCIICHUS, OCYIUECTBJIATH IOJCTAHOBKY OIHOIO BBIP@KEHHUS B JAPYroe; BbIpaXKaTb U3
dopMyI OJJHY TEPEMEHHYIO Yepe3 OCTAIbHBIE;

- BBIIOJHSTH OCHOBHBIE JEWCTBUS CO CTENEHSIMH C HaTypalbHBIMA W C IEJBIMH
MOKa3aTeNsIMM, C MHOTOWIEHAMH, C alreOpanyeckKuMu ApoOsIMU, BBIMOJIHATH PA3IOXKEHUE
MHOTOYJICHOB Ha MHOXXHMTEJIH; MPUMEHSTh B HECIOKHBIX CIIydasix (GOpPMYIbl COKpAICHHOTO
YMHOXEHHMS JUIsl [peoOpa3oBaHMsl LEJIbIX BBIPAKCHUH B MHOTOYICHBI; BBIIOJHAThH
TOIECTBEHHBIE TPEOOPa30BaAHKS PAllOHATIBHBIX BBIPAXKEHHUI;

- peumaTh JTUHEHHBIe, KBAJApPATHBIE YPaBHEHUS M pPallMOHAIbHBIC YPAaBHEHHS, CBOISIIMECS K
HUM, CUCTEMBI JIBYX JINHEHHBIX YPAaBHEHUH U HECIIOKHbIE HEJTMHEHHbIE CUCTEMBI;

-peraTh JMHENHHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHON MEPEMEHHOM 1 UX CUCTEMBI,

-permaTh TEKCTOBBIC 3aJadydl anreOpandecKuM METOJIOM, HHTEPIPETUPOBATH IOIYyIECHHBIH
pe3ynbTaT, IPOBOAUTH OTOOP peIeHUH, HcX0sd U3 GOPMYIUPOBKYU 33/1a4H;

- HaxXOJWTh 3Ha4YeHMUs (QYHKIUHU, 3aJaHHOW Qopmynoli, Tabmuueid, rpagukom 1Mo ee
apryMEHTY; HaXOJWTh 3HAUEHUE apryMEHTa 110 3HaUYeHUI0 (QYHKIIUH, 331aHHOM TpaduKOM I
TaOJIMIIEN

- OIpENeNATh CBOMCTBA (PYHKIMU IO ee TrpaduKy; MPUMEHSTh rpaduueckue MpercTaBIeHus
MIPH peIeHUN YpaBHEHHH, CHCTEM, HEPABEHCTB;

- ONMCHIBATh CBOMCTBA U3YyYEHHBIX (DYHKIMH, CTPOUTH UX TPaU KU,

- IPUMEHSTH CBOMCTBA apy(PMETHUECKHX KBAJPATHBIX KOPHEH JJIsl BBHIUMCICHUS 3HAYCHUH H
peoOpa30BaHMI YMCIOBBIX BRIPAKEHHM, COJIEPKANX KBAIPATHBIE KOPHU;

- U300pakaTh YMCJIa TOYKAMHU Ha KOOPIUHATHON MPSIMOIi;

- OIpeNeNATh KOOPAMHATHI TOYKU IJIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU KOOPJIMHATaMH;
n300paxaTb MHOXKECTBO PEIICHUH JTMHEHHOIO HEPABEHCTBA;

- pacno3HaBaTb apU(METUUYECKHE U TEeOMETPUYECKHE HPOTPEeCcCHU; pelarh 3ajJaud ¢
npuMeHeHHeM (GOpMyJbl OOIIETO YJIeHa U CyMMBbI HECKOJIBKH X TIEPBHIX YICHOB;

- 3HATh, CKOJIBKO MPSIMBIX MOKHO TIPOBECTH Yepe3 JIBE TOUKH, CKOJIBKO OOIMX TOYEK MOTYT
UMETbH JIBE NpsAMBbIE, Kakasi (Urypa Ha3bIBAETCSI OTPE3KOM, JIYUOM, YITIOM:

- yMeTh 00O3HayaTh TOYKH, OTPE3KH, Jy4H, TMpsSAMbIE W YIJIBI Ha YepTekax, M300paxkarh
OTPE3KU, Jy4H, MPsAMbIE U YIJIbI, BO3MOXHBIE CIy4al B3aMMHOIO PACHOJIOKEHHUS TOYEK,
OTPE3KOB, JIYUeH U MPAMBIX;

- 3HaTh, KAKHE T€OMETPUUYECKUE (UTYPHI HA3bIBAIOTCS PAaBHBIMH, YTO HA3bIBACTCS CEPEANHOMN
OTpe3Ka, OMCCEeKTPUCON yIIla, €TMHULIBI U3MEPEHUS OTPE3KOB U YIJIOB, BU/bI YIJIOB;

- YMEThb CpPaBHUBATh OTPE3KH M YIVIbI, HAXOIUTh TIPAJAYCHBIE MEPHl YIJIOB C IOMOIIBIO
TPaHCIOPTHPA;

- 3HaTh OIIPEJENICHUE U CBOMCTBA CMEXKHBIX, BEPTUKAJIBbHBIX YIJIOB, MEPHEHAUKYISIPHBIX
MPSIMBIX;

- YMETh CTPOHUTH CMEKHBIC, BEPTUKAIBHBIEC YIIIbI, HAXOAUTh UX HAa YePTEkKax, peIIaTh 3a1a4H;
- 3HaTb ONpEAEICHHE TPEYroJlbHUKA M €ro 3JIEMEHTOB, paBHBIX TPEYTOJIbHUKOB,
NEePIEeHINKYISApa, MEIUaHbl, OUCCEKTPHUCHI, BBICOTHI TPEYTOJbHHUKA, PaBHOOEAPEHHOTO
PaBHOCTOPOHHETO  TPEYTOJIBHUKOB,  (OPMYJIMPOBKMA  TpeX  MPHU3HAKOB  pPaBEHCTBA
TPEYTOJIbHUKOB;

- yYMETh JIOKa3blBaTh TpPU TIPU3HAKA PABEHCTBA TPEYrOJLHUKOB, TEOPEMY O CBOMCTBaX
paBHOOEIPEHHOTO TPEYrOJIEHUKA, HCITOJIE30BATh UX ITPHU PEIICHUH 33134,

- 3HATh OIPEIeIEHNE OKPYKHOCTH U €€ JIEMEHTOB;

- YMETh BBIIOJIHATH MPOCTEUIIME TOCTPOSHUS C TOMOIIBIO LUPKYIIS M JIMHEHKH, TPUMEHSTh
UX [IPU PELICHUH 3a/]ay;

- 3HaTh OIpelesIeHue MapauIeNbHbIX NPAMBIX, HAKPECT JIEXKAIMX, COOTBETCTBEHHBIX,
OJTHOCTOPOHHHX YIJIOB, (OPMYIMPOBKM TIPU3HAKOB IAPAJUICTBHOCTH MPSIMBIX, AKCHOMY
napajuieNIbHbIX IPSIMBIX, CIIEICTBUS U3 HeE,



-yMEThb II0Ka3aTh HA PUCYHKE IIapbl HAKPECT JIEXKAILMX, COOTBETCTBEHHBIX, OJHOCTOPOHHUX
yIJIOB, JOKa3bIBaTh INPHU3HAKA NAPAJLIEIBHOCTH JABYX IPSAMBIX, CBOMCTBA NapajlICIbHBIX
IPSMBIX U UCIIOJIB30BATh UX IIPU PEILICHUN 3a/1a4;

- 3HATh OIPEICIIEHUE, OCTPOYIOJBbHOIO, TYINOYTOJIBHOIO, IPSMOYIOJIBHOIO TPEYIOJIbHUKOB;
BHEIIHETO YIVIA TPEYrOJIbHUKA;

- YMEThb [OKa3bIBaTb TEOPEMY O CyMME YIIIOB TPEYIOJbHHUKA U €€ CIEICTBUSA, TEOPEMY O
COOTHOLIEHUSX MEXKJY CTOPOHAMHU M YINIAMM TPEYTOJbHUKA U CIEACTBUS U3 HEE, TEOPEMY O
HEPABEHCTBE TPEYrOJIbHUKA, IPUMEHATD UX IIPH PEILICHUH 33124,

- 3HaTh (POPMYIIMPOBKH MPU3HAKOB PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB;

-YMETh J0Ka3bIBaTh CBOMCTBA U MPU3HAKUA IIPSAMOYIOJIbHBIX TPEYTOJBHUKOB, IPUMEHATh UX
IIPU PELICHUU 3a]ad4;

- 3HATh, YTO HAa3bIBACTCS HAKIOHHOW, PACCTOSHUEM OT TOYKM [0 NPSIMOHM U PaCCTOSHUEM
MEX 1y [TapajuieI bHBIMU IIPSMBIMU;

- yMEeThb JOKa3blBaTb CBOMCTBO IEPHEHIUKYIspa, pellaTh 3aJadyd Ha II0CTPOEHUE
TPEYTOJIBHUKA I10 TPEM DJIEMEHTAM.

- NIPOBOJMTHh HECJIOKHBIE JTOKA3aTEJIbCTBA, NOJYy4aTh NPOCTEUIIME CIEICTBUS U3 U3BECTHBIX
WJIM paHee NOJIy4YEHHBIX YTBEPKACHUH, OLIEHUBATH JIOTUUECKYIO TPAaBUIJIBHOCTD PACCYKIECHUH,
UCIIONB30BAaTh IMPUMEPBl Ul WJUIFOCTPALIMM M KOHTPIPUMEPBHl Ul OIPOBEPIKECHUS
YTBEPKIACHUH;

- JIOKa3bIBATh TEOPEMY O KOJUIMHEAPHBIX BEKTOPAX, TEOPEMY O Pa3I0KEHUH BEKTOPA IO JBYM
HEKOJUIMHEApPHBIM BEKTOpPaM, TEOPEMBl CHHYCOB, KOCHHYCOB, TEOPEMbI O BIHCAHHOW U
ONMCAaHHON OKPYKHOCTSX;

- BBIBOJUTH (hOPMYJIBI AJIs1 BBIYUCICHHS] KOOPAUHAT TOYKU, TPUTOHOMETPUUECKHE TOXK/IECTBA,
GopMynbl Ui BBIYMCICHUS IUIOM@AMM TPAaBUIBHOTO MHOTOYTOJBHHKA, €T0 CTOPOHBI U
paguyca ONHMCAaHHOM MW BIHCAHHOW OKPY)KHOCTEW, JUIMHBI OKPY)KHOCTH, JUIMHBI [IyIW,
ILJIOIIAU KpYyra, IIO@AAU KPYroBOIO CEKTOpa;

- CTpOUTH 00pa3pl (UIyp NpH IapauIeIbHOM IEPEeHOCe, TOBOPOTE, OCEBOM M LIEHTPAIbHON
CUMMETPHH, N300pakaTh FeOMETPUYECKUE TeIa U (PUIYpHI IO YCIOBUIO 33/1a4H;

HCNO0JIb30BATh NMPUOOpPeTeHHbIE 3HAHUSL M YMEHHUS] B NMPAKTHYECKOH 1eATeJIbHOCTH H
MOBCeHEBHOM sKU3HU JIJIA

- YTEHHUSI CTOJIOYATHIX U KPYTOBBIX TUArPaMM;

= BBIYMCJICHU S OJIUHBI Opr)KHOCTI/I U IJiomaan prra, IJI0 A A1 HpHMOYFOHBHHKa;

- BBIIIOJIHEHUS pacyeToB 1O GopMysiam;

- peILeHUs MPAKTUYECKUX 3a]]a4 B TOBCEIHEBHON JIEATEIBHOCTH C UCIOJIb30BAaHUEM JIEH CTBUM

HaJd 4YuciiaMH, HpOHeHTOB, BpeMGHI/I, CKOpOCTI/I. BBIOIOJIHCHU ST pacquOB 110 Q)opMynaM,

cocTaBieHUsT (POPMYN, BBIPXKAIOMMX 3aBUCHUMOCTH MEXIy pPEaJbHBIMA BEJIMYMHAMU,

HaXO0X/IEHUS HY)KHOI (OpPMYIIBI B CIIpaBOYHBIX MaTepHaax;

- MO)IGJ'II/IpOBaHI/ISI HpaKTI/ILIGCK[/IX CI/ITyaIII/Iﬁ U HUCCIICOOBAHUIA HOCTpO@HHI)IX MOI[GJ'IGI\/’I C

W CITOJIb30BAHUEM anmapara ajareopsbl;

- OIIMCaHusd SaBHCI/IMOCTeﬁ MG)KI[y (I)I/I3I/I‘-IeCKI/IMI/I BCIIMYUHAaMU, COOTBeTCTByIOH_[I/IMI/I

dbopMymamMu TpH UCCIEAOBAHUH HECTOKHBIX MPAKTUYECKU X CUTYaIHI;

- UHTEPIPETAUH TPaPUKOB peaTbHBIX 3aBUCUMOCTEH MEXTy BETUUYNHAMM;

- BBIIOJHEHHUs pacyeToB 1o ¢opMmyaaMm, JUIsl COCTaBICHHUS (OPMYI, BBIpaXKAONIMX

3aBUCUMOCTHU Me>1<)1y peaJ'II)HI)IMI/I BCIIMYMHAMU, A HaXOXICHUA Hy>KHOI71 q)OpMy.]'H)I B

CIIPaBOYHBIX MaTepualiax;

- IPUMEHEHUSI IPU PEILICHUH 33]1a4 U JI0Ka3aTeJIbCTBE TEOPEM;

- peleHus 3a/1a4 MPaKTHUECKOTO CoAepkKaHUs (HaX0XKICHHE BBICOTHI MpEAMETa, U3MEPEHUE

paccTosIHUA O HEIOCTYHON TOYKH );

- peHIeHI/Iﬂ 3a1a4 Ha HOCTpOGHI/Ie HpaBI/IJ'II)HBIX MHOFOYFOJII)HI/IKOB;



- nmpuMeHeHus GopMmyn OOBEMOB Tel W TUIOMRAM MOBEPXHOCTH TEJI MPH PELICHUH 3a1ad
HPaKTUUYECKOTO COAEPIKAHMUSL.

- W3BJEKaTh MH(OpMaIuUIo, NpPEACTaBICHHYIO B TalOnMIaX, Ha Juarpammax, rpagukax;
COCTABJIATH TAOIUIIbI, CTPOUTH AUAarpaMMbI U rpa(uKu;

- pewmarb KOMOMHATOpHBIE 3aJaud IYTeM CHCTEMaTHYEeCKOro rnepedopa BO3MOXKHBIX
BAPUAHTOB U C UCIOJIb30BAaHUEM IIPABUIIA YMHOXKEHHUS,

- BBIYMCJIATh CPEHUE 3HAUECHUS Pe3yIbTaTOB U3MEPEHU;

- HaxOJAUTh YAaCTOTy COOBITHS, HCIONb3Yys COOCTBEHHbIE HAOMIOJEHUS U TOTOBbBIE
CTaTUCTUYECKUE TaHHBIE;

HAXOJMTh BEPOSATHOCTH CIy4ailHBIX COOBITUH B MPOCTEHIIMX CITyYasX;

- BBICTpaMBaHUs apryMEHTAlUH NIPU JT0Ka3aTEIbCTBE U B IUAJIOTE;

- pacno3HaBaHUsl JIOTUYECKU HEKOPPEKTHBIX PACCYKICHUH;

- 3aIIMCU MaTEeMaTUUYECKUX YTBEPKACHUI, 10Ka3aTeJIbCTB;

- aHanu3a peajbHBIX YHCIOBBIX JAHHBIX, MPEJICTABJICHHBIX B BUJE AUarpamm, rpadukos,
TaOJINIL;

- peleHHs] MPaKTUYEeCKUX 3a7ad B MOBCEAHEBHOW U MPO(ECCHOHAIBHON JEATEIbHOCTH C
UCIIOJIb30BAHUEM JICHCTBUI C YMcClIaMH, MPOLEHTOB, JUIMH, TUIOM@AIeH, 00beMOB, BpEMEHHU,
CKOpOCTH;

- pemeHus y4eOHBIX M TPAKTHUYECKHX 3a7ad, TPEOYIOIMX CHCTEMaTHYeCcKoro mepedopa
BApUAHTOB;

- CpaBHEHHMsI IIAHCOB HACTYIUICHUS CIYYalHBIX COOBITHH, JUIS OLIGHKH BEPOSTHOCTU
CIIy4ailHOTO COOBITHSI B MPAKTUYECKUX CHUTYaIUAX, COMOCTABJIEHUS MOJEIN C pPeaJbHOM
CUTYaIlUe;

- IOHUMaHM$ CTaTUCTUYECKUX YTBEPKICHUI.



PEKOMEHJAIIMY IO OIIEHKE 3HAHW 1 YMEHWH YYAIIIUXCA 11O
MATEMATHUKE

1. Conmepxanue u 00bEM MaTepuania, MOJIeKALIETO MPOBEPKE, OMPEENETCs] MPOTPaMMOi.
[Ipu nmpoBepke ycBOEHUsI MaTepraia HY>KHO BBISBIISITh TOJHOTY, IPOYHOCTh YCBOCHUS ydallAMUCS
TEOPHU U YMEHHUS IPUMEHSTH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUT yaIUsX.

2. OcHoBHBIMU (hOpMaMU MPOBEPKHU 3HAHUI W YMEHHUH YdaldXCs MO MaTeMaTUKe SBISIOTCS
MACBMEHHAs KOHTPOJIbHAS pad0Ta M YCTHBIN OMPOC.

[Ipy oleHKE MUCBMEHHBIX M YCTHBIX OTBETOB YYHMTENIb B IEPBYIO OYEpPEIb YUUTHIBAET
MOKa3aHHbIE yJallUMHUCS 3HaHUS U yMeHHUsA. OLEHKa 3aBUCHUT TaKKe OT HaJIU4us M Xapakrepa
MOTPEIHOCTEM, TOMYIEHHBIX YJaIlMMHUCS.

3. Cpenu TOTPEIHOCTEH BBIACISAIOTCS ONMOKA M HeAo4eThl. [lorpemmHocTh cuMTaeTCst
OIMOKON, €cii OHAa CBUJIETEIILCTBYET O TOM, YTO YYEHHUK HE OBJIaJiel OCHOBHBIMU 3HaHUSIMH,
YMEHUSIMU, YKa3aHHBIMU B IPOTPAMME.

K Hemoueram OTHOCATCS MOTPENIHOCTH, CBUJIETENBCTBYIOLME O HEAOCTATOYHO MOJHOM WJIU
HEJI0OCTaTOYHO MPOYHOM YCBOCHHMHM OCHOBHBIX 3HAaHMHM W YMEHUU WM 00 OTCYTCTBUU 3HAHUU, HE
CUMTAIOIM XCS B TIPOTpaMMe OCHOBHBIMU. HepoueTamu Taroke CUMTAIOTCS : MOTPEIIHOCTH, KOTOPhIE
HE TMpUBENIM K HMCKOKEHUIO CMbICIA TOJYYEeHHOTO YYEHUKOM 3a/IaHHus WM crocoba ero
BBINOJIHEH U SI; HEAKKYpaTHAs 3aMCh; HEOPEKHOE BBHIMOJHEHUE YepTexKa.

I'panuna Mexay onmoOKkaMu U HeJOUeTaMHU SBJIIETCS B HEKOTOPOU cTerneHu ycioBHOM. [Ipu
OIHUX O0OCTOSTEIhCTBAX JOMYIIEHHAs YdYallMMHUCS TMOTPEIIHOCTh MOXET paccMaTpUBATHCS
VIUTENIeM KaK OTMOKa, B IPYroe BpeMsl U TIPU APYTHX OOCTOATETBCTBAX — KaK HEJIOYET.

4. 3amaHus Uil YCTHOTO W TIMCBMEHHOTO OIMPOCAa YYAlMXCS COCTOST M3 TEOPETHUYECKH X
BOIIPOCOB U 33Jau.

OTBeT HAa TEOPETUUYECKUI BOMPOC CUUTAETCS OE3yMPEUYHBIM, €CIIH MO CBOEMY COIEpPKAHUIO
MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COICPKUT BCE HEOOXOAMMBIE TEOpETHUYECKHE (AKTHI S
000CHOBaHHBIE BBIBOJIbI, @ €T0 M3JI0KEHHWE U THCbMEHHAs 3alliCh MATEMaTUYECKU TPaAaMOTHBI U
OTJIMYAIOTCS MOCIEI0BATEIBHOCTBIO U aKKYPAaTHOCTBIO.

Pemenne 3amaun cunraercs 6€3ynpeyHbIM, €CITM TPaBUIBHO BBIOpAH CIIOCO0 pEeIeHus, caMo
pelieHrne COMPOBOXAAETCS HEOOXOMUMBIMH  OOBSICHEHHSMH, BEPHO BBHIMIOJHEHBI HYXKHBIC
BBIUMCIICHUS U TTPEe0Opa30BaHUs, TTOJyd€H BEPHBIA OTBET, TOCJIEIOBATEIHLHO U aKKYPATHO 3allMCaHO
penieHue.

5. OueHka OTBeTa ydamerocs Npd YCTHOM M NHUCBMEHHOM OIPOCE MPOBOAUTCS IO
nATUOATUTBHOM CUCTEME, T. €. 32 OTBET BBICTABIISICTCS OJIHA U3 OTMETOK: 2 (HEYIOBJIETBOPUTENIHHO),
3 (YAOBJIETBOPUTEIIBHO), 4 (XOpOII0), 5 (OTIIMYHO).

6. VYuuTenb MOXET NOBBICUTh OTMETKY 3a OpPUTHMHAJIBHBIA OTBET HA BOMNPOC WIIH
OpPUTMHAIIBHOE pelIeHUE 3a/Jadd, KOTOPHIE CBHACTEIBCTBYIOT O BBICOKOM MaTeMaTHYECKOM
pPa3BUTHUM y4allleToCs; 3a pellieHrne Oosee CI0KHON 3a/1a4ll MJIM OTBET Ha OoJiee CI0KHBIN BOIPOC,
MPEUIOKEHHBIE YJaIlleM yCsl IOTOJIHUTENBHO 1MOCIIE BBIIMOIHEHUS UM 3a1aHUH.

Kpurtepun ommuodok:

—K rpy0ObIM o1mmOKaM OTHOCATCS OMMOKH, KOTOPbIE 0OHAP Y)KUBAIOT HE3HAHHUE YIAIAMHCSI
dopMyi, MpaBul, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHUE UX IPUMEHSATh; HE3HAHUE TTPUEMOB
peleHus 3a7a4, pacCMaTPUBAEMbIX B YUCOHUKAX, a TAKKE BHIYUCIUTENbHBIC ONMOKH, €CTTH OHH HE
SIBJIISTFOTCS OTTMCKOM

—K He rpyObIM o1mMOKaM OTHOCSITCS : TOTEPs] KOPHS HJIM COXpPaHEHHE B OTBETE TOCTOPOHHETO
KOpHS; 0OTOpachiBaHue 6e3 00BICHEHUH OJTHOTO U3 HUX U PABHO3HAYHBIC UM,

—K HepgoueTam OTHOCATCSA: HEPAILMOHATIBHOE PEIIEHUE, ONTUCKH, HEJOCTaTOYHOCTh UJIN
OTCYTCTBHE MOSICHEHU, 000CHOBAHH B PEIICHUSIX

OneHka yCTHBIX OTBETOB y4alXxcsl 10 MATeMaTHKe
OTBeT OLICHUBAETCSI OTMETKOM 5, €CIIN YUEHUK:



—TIOJTHO PAacKpbUI COAEp)KaHWE Marepraja B 00beMe, MPEeIyCMOTPEHHOM HPOrpaMMOi |
Y4EeOHUKOM,

— U3JIOXKHII Marepual IPaMOTHBIM SI3BIKOM B OIIPENEICHHON JIOTUYECKOU
MOCJICZIOBATEIILHOCTH, TOYHO UCIIOJIB3YS MaTe MATHYECKYIO TEPMUHOJIOTHIO ¥ CHMBOJIHKY,

— IPaBUJIBHO BBITIOJHIII PUCYHKH, YEPTEKHU, Tpau Ku, COMYTCTBYIOIIME OTBETY;

—TI0Ka3aJl YMEHHE WJUTIOCTPUPOBATH TEOPETUUYECKHUE TTOJIOKEHHUS KOHKPETHBIMH TTPUMEPaAMH,
MPUMEHSTh UX B HOBOM CHTYAIlUU IPHU BBITTOJHCHUU TPAKTHYECKOTO 3aaHus;

—TPOJICMOHCTPUPOBANl  YCBOGHHWE  paHee H3Yy4CHHBIX CONMYTCTBYIOIMX  BOIPOCOB,
c(OpMHUPOBAHHOCTh U YCTOMYHBOCTH HCIIOIB3YEMBIX IIPU OTPAOOTKE YMEHUI U HABBIKOB;

—O0TBeYaJ CaMOCTOSATENbHO O€3 HaBOISMIMX BOMPOCOB Y4uTelns. BO3MOXKHBI OgHA - B
HETOYHOCTH TPH OCBEIICHWH BTOPOCTEIECHHBIX BOIPOCOB WJM B BBIKIAJIKAX, KOTOPHIC YUYECHUK
JIETKO MCIIPABUJI 110 3aMECYAHH IO YUUTEIIS.

OTBeT OlLICHUBAETCS OTMETKON 4, €Clii OH YIOBJIETBOPSET B OCHOBHOM TpeOOBaHHSM Ha
OLIEHKY 5, HO ITPX ATOM UMEET OJNH U3 HEIOCTATKOB :

—B U3JI0KEHWU JONYHIEHbl HeOodblMe NpoOeNbl, HE HCKAa3UBIIME MaTeMaTHYeCKOe
coJiep>KaHuEe OTBETA,

—IONYIIEHbl OJUH — JBa HEJOYEeTa IPU OCBELUIEHUHM OCHOBHOIO COJEp)KaHUSI OTBETA,
UCITpaBJICHHbIE 110 3aMEYaHUIO YUUTEIS;

—IOTMyIIEHbl OIMOKa WM Oojee JBYX HEIOYETOB IPU OCBEUICHHMH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO HCIIPABIEHHBIE 110 3aMEUYaHUIO0 YUUTEISL.

OtMmeTKa 3 CTaBUTCS B CIAEAYIOLMX CIYydasixX:

—HEMOJIHO WJIM HEMOoCJIEeI0BAaTENbHO PACKPBITO COEpKaHUE MaTepHralla, HO IIOKa3aHo ob1iee
IIOHMMaHKUE BOIIPOCA U MPOAEMOHCTPUPOBAHBl YMEHUS, JOCTATOUHBIE [yl JAJIbHEN IIETO YCBOEHUS
IporpaMMHOro marepuana (omnpeneneHuble «IpeboBaHUsSMU K MaTeMaTUYeCKOW IOATOTOBKE
YUAIIH XCS»);

—MMEJUCh 3aTPYIHEHUS WM JIOMYIICHBl OMMOKA B ONPEAETICHUN MOHATHI, CIOIB30BaHUU
MaTeMaTHYeCKON TEpMHUHOJIOTHH, 4YepTeXaX, BBIKIAJKAX, HCIPABICHHBIE I10CIE HECKOJIBKUX
HaBOJAIIM X BOIIPOCOB YUUTEIIS;

—Y4EHUK HE CIpPaBUJCSI C NPUMEHEHUEM TEOPUU B HOBOM CUTyalluH NIpPHU BBIIOJHEHUU
INPAKTUYECKOTO 3aJaHMsl, HO BBIMIOJHUI 3aJaHUsl 00s3aTebHOTO YPOBHSI CIOKHOCTH IO JTAaHHOM
TEME;

—IMpU 3HAHUM TEOPETUUYECKOTO MaTepuasia BbISBICHA HENOCTaTOYHAas CQPOPMUPOBAHHOCTh
OCHOBHBIX YMEHUU U HABBIKOB.

OtMmeTKa 2 CTaBUTCS B CIAEAYIOLMX CIydasix:

—HEe PacKpbITO OCHOBHOE COJIEpkKaHUe y4eOHOro MaTepuana;

—O00HapY)KEHO HE3HAHHE MM HEMOHMMaHWE YJYEHWKOM OoJbliei i Hauboliee BaKHOU
4acTH y4eOHOIo Marepuana;

— IOTYIIEHbl OIMOKM B OINPEACICHUM IOHATHI, NMPU HCHOJIB30BAHMU MAaTEeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKAaX, YepTeKaX WM Trpadukax, B BBIKIAJKaX, KOTOpPble HE MCIPABIIEHbI
MOCJIE HECKOJIBKU X HABO/SIIM X BOIIPOCOB YUUTEJIS.

OneHka NUCbMEHHbIX KOHTPOJIBHBIX PA00T y4aMXCH 110 MATEMaTHKe
OtmMmeTKa 5 cTaBUTCS, €CIIN:
—PpaboTa BBIIOJIHEHA IIOJHOCTBIO;
— B JIOTHYECKHX PACCYXKICHUAX U 0O0CHOBAHUHU pEIIEHUsI HET IPOOEIOB U OLMOOK;
—B pEIIEHMM HEeT MaTeMaTH4yecKuX ommOOK (BO3MOXKHA OJHAa HETOYHOCTb, OINMCKA, HE
SBJISIIO LLASICS CIIEICTBUEM HE3HAHMUSI MJIM HEIIOHMMAaHUs ydeOHOTO MaTepuara).



OtMeTKa 4 CTaBUTCS, €CJIN :
—paboTa BBHITIOJIHEHA IMOJHOCTHIO, HO OOOCHOBAHMS IIATOB PEIICHHS HEIOCTATOYHBI (€ciu
yMeHHE 000CHOBBIBATH PACCYXKICHUS HE SBIISUIOCH CIIELIMAIbHBIM OOBEKTOM IIPOBEPKH );
— JIONyIIeHa OJIHA OMMOKa WJIM JIBA-TPH HEJO0YETa B BBIKIAJKAX, PUCYHKAX, YePTEKAX HIIH
rpadukax (€ciu 3T BUABI pabOThI HE SBISUTUCH CHEIHATBHBIM 00bEKTOM MTPOBEPKH ).

OTMeTKa 3 CTaBUTCS, €CIIN

— IOTYIIeHbI OoJiee 0THOM ONmMOKK Ui OoJiee IBYX-TPeX HEIOUETOB B BHIKIAKAX, UEPTEKaX
WM rpaduKax, HO YJaIMiiCsl BIIaeeT 00sM3aTeIbHBIMUA YMEHHSIMU 110 IPOBEPSEMOI TEMe.

OTMeTKa 2 CTaBUTCS, €CJIN

— AOINYHICHBI CYHICCTBCHHBIC OHII/I6KI/I, IIoKazaBImme, 4To y‘I&HMﬁCH HE BJIaACCT
00s13aTeIbHBIMU YMCHUSMHU 11O JJaHHOM TeMe B MOJHOMU MEpe.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
8 KUIACC
Juis yyanmx cs

1. Teomerpust 7-9: Yuebuuk mus oOmeoOpa3oBarenbHBIX yupexneHui (Aranacsa JI.C.,
byry3os B.®., Kagomies C.b. u np. M.: Ilpocsemenue, 2007T.)

2. 'eomerpus. JlonoaHUTENbHBIE TNIaBbl K YUEOHUKY 8 KiI.: YueOHOe mocobue A ydalpXcs
IIKOJT M KIAaccoB ¢ yrny0. u3yd. maremaruku/JI.C.Aranacsn, B.®.byry3oB, C.b.KagomiieB u mp.
M. Bura-IIpecc, 2005.

3. I'mazkoB lO.A., KamaeB I[L.H. PabGouast terpaap mo reomeTpuu 8 Kiacc: K y4eOHHKY
ArtanacsHa JI.C., byryzoBa B.®., Kagomnesa C.b. u np. «'eomerpus 7-9» M.: HUznarenscTBo
«IK3ameH», 2011r.

4. 3uB Bb.I., Meiinep B.M. I'eomerpus. upakruueckue marepuansl i 8 kiacca. M.:
IIpoceemenue 2008r.

s yunreas

1. 3uB B.I., Meitnep B.M. T'eomerpus. Jlunaxruyeckue marepuansl st 8 kiacca. M.:
IIpocsemenue 2008r.

2. Mumenko T.M. I'eomerpusi. Tematuueckue TecThl.8 kiacc. M.: [IpocBemenue, 201 1.

3. ®apkoB. A.B. Tectsl mo reomerpuu: 8 winacc: Kk yueOHuUkKy AtanacsHa JI.C. u nap.
«"eometpus.7-9» M.: U3parenbctBO «JKk3amen», 2012rT.

4 MenbaukoBa H.b. KonTponbHbie paboThl Mo reoMeTpuu: 8 Kiacc: K ydeOHMKY ATaHacsHa
JI.C., byryzoBa B.®., Kagomuea C.b. u ap. «['eomerpusi 7-9» M.: U3naTenbcTBO «DK3aMeH »
2012r.

5. ®apxoB A.B. KoHTposbHBIE pabOTHI, TECThI, AUKTAHTBI MO TEOMETPUH: 8 KIACC: K
yueOHuKy ATtanacsiHa JI.C. u ap. «'eometpus 7-9». M.: U3 natensctBo «OK3aMen» 2008T.

6.KoutponpHO-U3MepuTenbuble MaTepuanbl. ['eomerpus 8 wiacc (coct. JI.M.MaptsiioBa)
M.: BAKO, 2010r.

7. T'eomerpust 7-9 Kmaccel: OmMOpHBIE KOHCHEKThl. KitoueBble 3aiaun /aBT.-cocT. JlemexuHa
T.A. Bonrorpan: «Yuutenby, 2011T.

8. W3yuenue reomerpunm B 7-9 Knaccax. Ilocobue pans yuuteneil o0meoOpa3oBar.
yupexaenuit (Aranacsz JI.C.,byry3zoB B.®., 'naskos 0. A. u ap.). M.: IIpocseuenue, 2010r.

9 kiace
s yyanmx cs

1. AnreGpa 9 xnacc. YueOHHK ¢ yrTyOJeHHBIM U3ydeHUEeM MaTeMaTuku. MopakoBud A.T'.
M.u3a. Muaemosuna,2009r.

2. 3BaBuu JI.U. Anrebpa 9 xnacc. 3amaunuk. M. uzn. Muaemosuna, 2009r.

3. Tamunkwmit M.JI. Coopruk 3aaa4 o anredpe. M.: [Ipocsemmenwne, 2006r.

4. 3uB b.I'. AnreOpa u Havana ananm3a. 9xnacc. Jupakruueckue matepuansl. CI16. 2007T.

5. Aranacsn JI. C., byryzoB B. @., Kagomues C. b., [lo3usk 2. I'., KOguna W. U. I'eomerpus
7-9. M.:Ilpocemenue, 2009, 2011

s yunreJist

1. 3uB B.I'. AnreOpa u Havyana aHanu3a. 9wrace. lunakruaeckue marepuansi. CI16. 2007T.

2. CkanaBu. COOpHUK 3a/1a4 IO MaTeMaTHKke 1 moctynaronmx B BY3e1. M.: Onukce, 2010r.

3. MopakoBuu A.I'. Meroanueckoe mocobue ais yaureneidr M.2010r.

4. TxaueBa M.B., ®enopora H.E. DaeMeHTHI CTATUCTHKN U BEPOATHOCTH. YUeOHOE mocodue
g 7-9 ximaccos.

5. Konte A.C. MaremaTtnyeckue TUKTaHThl. 7-9 knacc. Bonrorpan, uza. «Yuurtens», 2012r.
6. lementheBa H.H., Bunorpagosa C.M. Maremaruka 5-11. [IpeiMeTHbIC HEETH B MIKOJIE.
Bonrorpan, uzn «Yuutensy, 201



IIn¢ poBbie u 3JIeKTPOHHBIE 00pa3oBaTeJbHbIC PeCypChl

1. http://www.prosv.ru - caiit uznarenbcrsa «IIpocBemeHue» (pyopuka «MatemaTuka)

2. http://www.center.fio.ru/som - wmeromuyeckue PEKOMEHIALMH YYUTEIIO-IIPEIMETHUKY
(mpencTaBieHBl BCE MIKOJBHBIE MPEAMETHI). Marepuanbsl Uisli CaMOCTOSATEIBHOW pa3padOoTKu
mpOQHIBHBIX TPOO U aKTUBU3AIIUH Mpollecca O0yUeHHUs B cTapIieil MIKoe.

3. http://www.internet-scool.ru - caiit MaTepHeT — miKonbl u3matenscTBa [IpocBerieHwue.
VY4eOHplli mraH pa3paboTaH Ha oOcHOBe (enepaJbHOTO Oa3MCHOTO YY4eOHOTo IUTaHa s
obmieoOpa3zoBaTenbHBIX yupexkaeHud PO u mpencrabisier obnacts 3HaHui «MaremaTtnka». Ha
caiite mpencraBieHbl IHTepHET-ypoKku 1o anreOpe W HavalaM aHajan3a U TeOMETPUH, BKIIOYAIOT
noarotoBky caauu EI'D, [THA.

4. http://www.intellectcentre.ru — caiit usmarenbctBa «UMHTEIEKT-L[EHTp», Tle MOXKHO
HalTH y4eOHO-TPEHHUPOBOYHBIC MaTepUasbl, IEMOHCTPAIIMOHHBIC BEPCHH, 0AaHK TPEHHPOBOYHBIX
3aJlaHU¥ C OTBETaMH, METOJMYECKUE PEKOMEHIAINHU U 00pa3ilbl peIieH i

5. MunuctepcrBo odpazosanust PD: http://www.ed.qov.ru/ ; http://www.edu.ru

6. TecrupoBanue online: 5 — 11 kmacesr:  http//www.kokch.kts.ru/cdo

7. CeTb TBOPUECKUX YUUTEIICH:

8. http://it-n.ru/communities.aspx?cat no=4510&tmpl=com

9. Hosble TexHonoruu B oopazoBanuu: http://edu.secna.ru/main

10. IMyreBomurens «B Mupe Hayku» JJIsl KOIBHUKOB : http://www.uic.ssu.samara.ru

11. Merasuiuknonenus Kupuita u Medoaus: http://mega.km.ru

12. Caiirel «DHuuxnnone quidy: http//www.rubricon.ru/;  http://www.encyclopedia.ru

13. Caiir s caMm000pa30BaHUs M OH-JIAMH TecTUpoBaHms: http://uztest.ru

14. Caiir http://statgrad.org/

15. Enunast KOJueK 1ust 1uyp OBBIX 00pa3oBaTesbHBIX PECYPCOB

16. http://school-collection.edu.ru
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