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1. IIACIIOPT IIPOrP AMMhl yqEI>HOro IIPE,II;META 

MATEMATilKA. AJirEI>P A. rEOMETPil.sl 

1.1 06JiaCTh rrpuMeHeHHH rrporpaMMhI yqe6Horo rrpe;::i;MeTa 

Pa6011c:t5I nporpaMMa ,llJICllJinJIHHhI 5IBJI5IeTC5I 11acThIO 3KcnepHMeHTaJihHOli o6pa3oBaTeJihHOH 

nporpaMMhI rrpocpeccHOHaJihHOro o6pa30BaHH5I «HcnonmueJihCKOe HCKYCCTBO» ( c HHTerpaI!HeM. 

no ypoBH5IM OCHOBHOro 06IIIero If cpe,z:i;Hero 06IIIero o6pa30BaHH5I). CneI!HaJihHOCTh: 53.02.03 

HHCTpyMeHTaJihHOe HCnOJIHHTeJihCTBO (no BH,UaM HHCTpyMeHTOB: cpopTerrHaHo, opKeCTpOBhie 

CTPYHHhie HHCTpyMeHThI, opKeCTpOBhie .uyxoBhie If y.uapHbie HHCTpyMeHThI). 

1.2 MeCTO yqe6Horo rrpe;::i;MeTa B CTpyKrype OCHOBHOH rrpo<f>ecCHOHaJihHOH o6pa30BaTeJihHOH 

rrporpaMMhI: C00.01 Ea30Bhie ,UHCI!HIIJIHHhI 

1.3 l(eJiu u 3a;::i;aqu yqe6Horo rrpe;::i;MeTa 

l(eJiu: 

1) cpopM11poBaH11e rrpe,acTaBJieHHli o MaTeMaTHKe KaK YHHBepcanhHOM 5I3hIKe HayKH, cpe,acrne 

MO,UeJIHpOBaHH5I 5IBJieHHH H npol!eCCOB, 06 H,Ue5IX If MeTO,Uax MaTeMaTIIKH; 

2) pa3BHTHe rror1111ecKoro MhIIIIJieHH5I, rrpocTpaHCTBeHHOfO B006pa:>KeHH5I, anropHTMH'leCKOH 

KYJihTYPhI, KpHTH'1HOCTH MhIIIIJieHH5I Ha ypoBHe, Heo6xo,aHMOM LJ:JI5I 6y.uyliieM. 

rrpocpecCHOHaJihHOH ,ae5ITeJihHOCTH, LJ:JI5I rrpO,UOJI:>KeHH5I o6pa30BaHH5I If caMoo6pa30Bamrn; 

3) OBJia,UeHHe MaTeMaTH'leCKHMH 3HaHH5IMH H YMeHH5IMH, He06XO,UHMhIMH B IIOBCe,UHeBHOH 

:>KH3HH, ,UJI5I H3Yl'.J:eHH5I CMe:>KHhIX ecTeCTBeHHO - Hay'1HhIX ,UHCI!HnJIHH Ha 6a30BOM ypoBHe H 

LJ:HCI!HIIJIHH rrpocpecCHOHaJihHOfO I!HKJia, LJ:JI5I rrorryqemrn o6pa30BaHH5I B o6rraCT5IX, He 

Tpe6yIOliIHX yrny6rreHHOH MaTeMaTHqecKOH IIO,UfOTOBKH; 

4) BOCIIHTaHHe cpe,UCTBaMH MaTeMaTHKH KYJihTYPhI JIHqHOCTH, IIOHHMaHH5I 3HaqifMOCTH 

MaTeMaTHKH LJ:JI5I HayqHo-TeXHifqecKoro rrporpecca, OTHOIIIeHH5I K MaTeMaTHKe KaK K qacTH 

o6IIIeqerroBeqecKoM. KYJihTYPhI qepe3 3HaKOMCTBO c HCTop11eM. pa3BHTH5I MaTeMaTHKH, 

3BOJIIOI!Heli MaTeMaT11qeCKHX 11,aeM.. 

3a;::i;aqu: 

1) ,UaTh yqaliIHMC5I l'.J:eTKOe rrpe,UCTaBJieHHe 0 3Ha'1HTeJihHOM '1HCJ1e MaTeMaTHqeCKHX IIOH5ITHH; 

2) Hay11HTh rrpHMeH5ITh 3HaHH5I B rrpaKTH'leCKOH ,Ue5ITeJihHOCTH (B TOM '1HCJie rrpH H3y'1eHHH 

,n;pyr:ax rrpe,n;MeTOB: HHcpopMaTHKH, ecTeCTB03HaHmI, 3KOHOMHKH :a rrp.); 

3) HayqrrTh HaXOLJ:HTh H HCIIOJih30BaTh Heo6xo,aHMYIO MaTeMaTrrqecKyIO HHcpOpMall;HIO. 

4) Tpe6oBaHHH K pe3yJihTaTaM ocBoenHH yqe6uoro npe;::i;MeTa: 

lfayqeHrre MaTeMaTHKH B OCHOBHOH IIIKOJie ,aaeT B03MO:>KHOCTh o6y-qaIOliIHMC5I LJ:OCTHqh 

crre.aYIOliIHX pe3yJihTaTOB pa3BHTH5I: 

B JIIfqHOCTHOM HarrpaBJieHmr: 

1) yMeHrre 5ICHO, TOqHo, rpaMOTHO H3JiaraTh CBOH MhICJIH B YCTHOH H IIHChMeHHOH peqrr, 

IIOHHMaTh CMhICJI IIOCTaBJieHHOH 

3a,z:i;aqrr, BhICTparrBaTh apryMeHTa!IHIO, rrpHBOLJ:HTh rrprrMephI If KOHTprrprrMepnI; 

2) KpHTH'1HOCTh MhlillJieHirn, )'MeHHe pacn03HaBaTh J10rH'1eCKH HeKoppeKTHhie BhICKa3hIBaHH5I, 

OTJIHqaTh rrrrroTe3y OT cpaKTa; 

3) rrpe,n;cTaBJieHrre o MaTeMaT:aqecKoH: HayKe KaK ccpepe qenoBeqecKoH: ,n;e5ITeJihHOCTH, 06 3Tarrax 
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ee pa3BHTIUI, 0 ee 3HaqHMOCTH .IJ:JUI pa3BHTH5I U:HBHJIH3aI.J;HH; 

4) KpeaTMBHOCTb MbIIIIJieHM5I, lIHMUMaTMBa, HaXO.[(lllIBOCTb, aKTlIBHOCTb rrpll peIIIemrn 

MaTeMaTHqecKHX 3a.naq; 

5) yMeHHe KOHTpOJIHpOBaTb rrpou:ecc II pe3yJihTaT yqe6HOM MaTeMaTHqecKOM ,[{e5ITeJihHOCTH; 

6) crroco6HOCTh K 3M01(IIOHaJihHOMY BOCIIpH5ITHIO MaTeMaTHqeCKHX ofo,eKTOB, 3a.[{aq, peIIIeHIIM, 

paccy:>K,n:emi:iI; 

B Mernrrpe;:J;MeTHOM HarrpaBnemm: 

1) rrepBOHaqaJihHbie rrpe.[{CTaBJieHII5I 06 H.[{e5IX H 0 MeTO.[{aX MaTeMaTHKH KaK 06 YHHBepCaJihHOM 

513hIKe HayKH H TeXHHKH, 0 cpe,n:crne MO,n:enHpOBaHH51 5IBJieHHH H rrpou;eccoB; 

2) yMeHHe BH.IJ:eTb MaTeMaTHqecKyIO 3a.[{aqy B KOHTeKCTe rrpo6neMHOH CHTyau;HH B .npyrHX 

.[{HC[(HIIJIHHax, B OKpy)KaIOIIJ;eH )KH3HH; 

3) yMeHne HaXO.[{HTh B pa3JIHqHhlX HCTOqHHKax HH<pOpMa[(HIO, Heo6XO.[{HMYIO .[{J15I peIIIeHH5I 

MaTeMaTHqeCKHX rrpo6neM, H rrpe.[{CTaBJI5ITh ee B IIOH5ITHOH cpopMe; rrpHHHMaTh peIIIeHHe B 

ycnoBH5IX HeIIOJIHOM ll H36DITOXIHOM, ToqHoH H Bep05ITHOCTHOM HHcpopMa[(HH; 

4) yMeHHe IIOHHMaTh ll HCIIOJih30BaTb MaTeMaTHqecKHe cpe.n;crna Harmr,n:HOCTH (rpacpHKH, 

.[{HarpaMMhl, Ta6JIIf1(hl, cxeMhl H .np.) .[{J15I HJIJIIOCTpau;HH, HHTeprrpeTa[(HH, apryMeHTa[(HH; 

5) yMeHHe Bhl.[{BHraTh rHIIOTe3hl rrpH peIIIeHHH yqe6HbIX 3a.[{aq ll IIOHHMaTb Heo6XO.[{HMOCTh HX 

rrpoBepKH; 

6) yMeHHe rrpHMeH5ITh HH.IJ:YKTHBHhie ll .ne,n:yKTHBHbie crroco6b1 paccy:>K,n:eHHM, BH,n:eTh 

pa3JIHqHbie CTpaTernH peIIIeHH5I 3a,n:aq; 

7) IIOHHMaHHe cyIIJ;HOCTH anropHTMHqecKHX rrpe.[{IIHCaHHH ll yMeHHe .neiICTBOBaTh B 

COOTBeTCTBHH c rrpe.[{JIQ)KeHHhIM anropHTMOM; 

8) yMeHHe caMOCT05ITeJibHO CTaBIITb u:enH, BhI6HpaTb H c03,n:aBaTb anropHTMbl .IJ:JI5I peIIIeHH5I 

yqe6HbIX MaTeMaTHqecKHX rrpo6neM; 

9) yMeHHe IIJiaHHpOBaTb H ocyIIJ;eCTBJ15ITh .[{e5ITeJihHOCTh, HarrpaBJieHHYIO Ha peIIIeHHe 3a,[{aq 

HCCJie.[{OBaTeJibCKOro xapaKTepa; 

B rrpe.r:i:MeTHOM HarrpaBJieHHH: 

1) OBJia.[{eHHe 6a30BhIM IIOH5ITHMHhIM arrrrapaTOM ITO OCHOBHhIM pa3.nenaM co.nep)KaHH5I; 

rrpe.[{CTaBJieHHe 06 OCHOBHhIX H3yqaeMbIX IIOH5ITH5IX (qttcrro, reoMeTpttqecKa5I cpttrypa, 

ypaBHeHHe, cpyHK1(H5I, Bep05ITHOCTb) KaK Ba:>KHeMIIIHX MaTeMaTHqecKHX MO,n:eJI5IX, II03BOJI5IIOIIJ;HX 

OIIHCbIBaTb ll myqaTb peanbHhie rrpou:ecCbl ll 5IBJieHH5I; 

2) yMeHHe pa6oTaTh c MaTeMaTHqecKHM TeKCTOM ( aHaJIH3HpOBaTh, ll3BJieKaTh Heo6XO.[{HMYIO 

HHcpOpMa[(HIO ), ToqHo H rpaMOTHO Bbipa:>KaTb CBOH MhICJIH B ycTHOM ll IIHCbMeHHOM peqif c 

rrpHMeHeHHeM MaTeMaTHqecKOH TepMHHOJIOrHH ll CHMBOJIHKH, HCIIOJib30BaTb pa3JIHqHbie 5I3hIKH 

MaTeMaTHKH, rrpoBO.[{HTh KJiaccHcpHKa[(Hll, JIOrHqeCKHe o6ocHOBaHH5I, .[{0Ka3aTeJibCTBa 

MaTeMaTHqecKHX YTBep)K.[{eHttiI; 

3) pa3BHTHe rrpe.[{CTaBJieHHM 0 qifCJie H qifCJIOBbIX CHCTeMaX OT HaTypanhHhIX .[{0 

.[{eHCTBHTeJibHhlX qHcen; OBJia.[{eHHe HaBhIKaMH ycTHhIX, IIHCbMeHHhIX, HHCTpyMeHTaJihHhlX 

BbJqHCJieHHH; 

4) OBJia,n:eHHe CHMBOJihHhIM 5I3hIKOM anre6pbI, rrptteMaMH BbIIIOJIHeHH5I TO:>K.[{eCTBeHHbIX 

rrpeo6pa30BaHHM pau;HOHaJihHhIX Bbipa)KeHHM, peIIIeHH5I ypaBHeHHM, CHCTeM ypaBHeHHM, 

HepaBeHCTB H CHCTeM HepaBeHCTB; yMeHHe HCIIOJih30BaTh H.[{eIO KOOp.[{HHaT Ha IIJIOCKOCTH .[{J15I 

HHTeprrpeTall;HH ypaBHeHHM, HepaBeHCTB, CHCTeM; yMeHHe rrpHMeH51Th anre6paw1eCKHe 

rrpeo6pa30BaHH5I, arrrrapaT ypaBHeHHM H HepaBeHCTB .[{JI5I peIIIeHH5I 3a,[{aq H3 pa3JIIfqHhlX 

pa3.nenoB Kypca; 
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5) OBJia,n:emre CHCTeMOH cpyHKl(HOHaJihHhIX IIOH51THH, cpyHKl(HOHaJihHhIM 513hIKOM H CHMBOJIHKOH:; 

yMeHHe HCITOJib30BaTb tPYHKUHOHaJibHO-rpa@HqecKHe rrpencraBJieHH5I )JJI5I om1camrn H aHaJIH3a 

peaJihHhIX 3aBHCHMOCTeH:; 

6) OBJia,n:eHHe OCHOBHhIMH crroco6aMH rrpe,n:CTaBJieHH51 H aHaJIH3a CTaTHCTHqecKHX ,n:aHHhIX; 

HaJIH'IHe rrpe,n:cTaBJieHHH 0 CTaTHCTHqeCKHX 3aKOHOMepHOCT51X B peaJihHOM MHpe H 0 pa3JIHqHhIX 

crroco6ax HX H3yqeHH51, 0 Bep051THOCTHhIX MO,ll;eJI5Ix; 

7) OBJia,n:eHHe reoMeTpHqecKHM 513hIKOM, yMeHHe HCIIOJih30BaTh ero ,ll;JI51 OIIHCaHH51 rrpe,n:MeTOB 

OKpy:>I<aIOil(ero MHpa; pa3BHTHe rrpocTpaHCTBeHHhIX rrpe,n:CTaBJieHHH H H306pa3HTeJihHhIX 

yMemril:, rrptt:o6peTemi:e HaBbIKOB reoMeTpHqecKMX IIOCTpoeHMH; 

8) ycBOeHHe CHCTeMaTHqecKHX 3HaHHH 0 IIJIOCKHX cpHrypax H HX CBOHCTBaX, a TaK)l(e Ha 

HarJI51,ll;HOM ypoBHe - 0 rrpocTeHIIIHX rrpocTpaHCTBeHHhIX TeJiax, yMeHHe rrpHMeH51Th 

CHCTeMaTHqecKHe 3HaHH51 0 HHX ,ll;JI51 peIIIeHH51 reoMeTpHqecKHX H rrpaKTHqecKHX 3a,n:aq; 

9) yMeHHe H3Mep51Th ,ll;JIHHhl 0Tpe3KOB, BeJIH'IHHhl yrJIOB, HCIIOJih30BaTh cpopMyJihl ,ll;JI51 

HaXO)l<,ll;eHH51 rrepHMeTpOB, IIJIOil(a,n:eH: H o6beMOB reoMeTpH'IeCKHX cpHryp; 

10) yMeHHe rrpHMeH51Th H3yqeHHhie IIOH51TH51, pe3yJihTaThI, MeTO,ll;hl ,ll;JI51 peIIIeHH51 3a,n:a-q 

rrpaKTHqecKoro xapaKTepa H 3a,n:a-q H3 CMe)l(HhIX ,ll;HCI(HIIJIHH c HCIIOJih30BaHHeM rrpH 

Heo6xo,n:HMOCTH crrpaBoqHhIX MaTepHaJIOB, KaJihKYJI51TOpa, KOMIIhIOTepa. 

KoMneTemi;1m: 

OK-10: 1forroJih30BaTh B rrpocpeccHOHaJihHOH: ,n:e51TeJihHOCTH JIH'IHOCTHhie, Me)l(rrpe,n:MeTHhie, 

rrpe,n:MeTHhie pe3yJihTaThI OCBOeHH51 OCHOBHOH o6pa30BaTeJihHOH rrporpaMMhI OCHOBHOro 

o6mero o6pa3oBaHH51. 

1.4. KoJmqecTBO qacoB na ocBoenue nporpaMMhI yqe6noro npe)l;MeTa 

MaKcHMaJihHa51 y-qe6Ha51 Harpy3Ka 06y-qa10meroc51 972 -qaca, B TOM 'IHCJie: 

C00.01.01 MaTeMaTuKa 

MaKCHMaJihHa51 y-qe6Ha51 Harpy3Ka 06y'IaIOil(eroc51 - 324 -qaca, BKJIIO'Ia51: 

o6513aTeJihHa51 ay,n:HTOpHa51 y-qe6Ha51 Harpy3Ka 06y'!aIOil(eroc51 - 216 -qacoB. 

BpeMH HJyqenuH: 5-6 KJiacchI. 

C00.01.02 MaTeMaTHKa (AJire6pa) 

MaKCHMaJihHa51 yqe6Ha51 Harpy3Ka 06yqa10meroc51 - 324 qaca, BKJI10qa51: 

o6513aTeJihHa51 ay,n:HTOpHa51 y-qe6Ha51 Harpy3Ka 06yqa10meroc51 - 216 qacoB. 

BpeMH HJyqenm1: 7-9 KJiacchI. 

C00.01.03 MaTeMaTHKa (reoMeTpHH) 

MaKCHMaJihHa51 yqe6Ha51 Harpy3Ka 06y'!aIOil(eroc51 - 324 -qaca, BKJIIO'Ia51: 

o6513aTeJihHa51 ay,n:HTOpHa51 yqe6Ha51 Harpy3Ka 06y'IaIOil(eroc51 - 216 -qacoB. 

BpeMH HJyqenuH: 7-9 KJiaCChI. 
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2. CO)l;EPJKAHIIE Y11El>HOro TIPE)l;META II 
TEMATHqECKOEil~AHHPOBAHHE 

2.1. 06neM yqe6ttoro npe.l(MeTa u BH.l(hI yqefittoii pa6oThI 

BH)J. yqefiuoit: pa6oThl 06'heM qacoB 

C00.01.01 MaTeMaTHKa 

MaKCHMaJI1>uai1 yqefiuan uarpyJKa (Bcero) 324 
06HJaTeJI1>uan ay)J,HTopuasi yqefiuasi uarpyJi<:a(Bcero) 216 

B TOM 'IIfCJie: 

rrpaKTH'IeCKife 3aH5ITmI (perneHmI rrpHMepoB If 3a)1,a'I, II0)1,I'OTOBKa K 27 
KOHTpOJibHbIM pa6ornM, Of3) 

KOHTpOJibHbie pa60TbI 23 
CaMOCTOHTeJILHaH pa6oTa ofiyqarom:erocsi (Bcero) 108 
llp0Me:J1Cymo'-IHG5l ammecmatfUJl e ifJopMe umo20eou KOHmpo!lbHOU 
pa6ombl 
C00.01.02 MaTeMaTHKa (AJire6pa) 
MaKCHMaJILHaH yqefiuasi uarpy3Ka (Bcero) 324 
06HJaTeJILHaH ay)J,HTopuasi yqefiuasi uarpyJi<:a(Bcero) 216 
B TOM 'IIfCJie: 

rrpaKTH'IeCKHe 3aHJITmr (perneHmr rrpHMepOB If 3a)1,a'I, II0)1,I'OTOBKa 57 
K KOHTpOJibHbIM pa6ornM, Of3) 

KOHTpOJibHbie pa60Tbl 23 
CaMOCTOHTeJILHaH pa6oTa ofiyqarom:erocsi (Bcero) 108 
llpoMe:J1cymo'-lHaJt ammecmatfUJl e rjJopMe umo20eou KOHmpO!lbl-lOU 
pa6ombz 
C00.01.03 MaTeMaTHKa (reoMeTpHH) 

Mai<:cHMaJILHaH yqefiuasi uarpy3Ka (Bcero) 324 
06HJaTeJILHaH ay)J,HTopuasi yqefiuasi uarpy3Ka(Bcero) 216 
B TOM 'IIfCJie: 

rrpaKTH'IeCKife 3aH5ITI15I (perneHI15I rrpHMepoB If 3a)1,a'I, II0)1,I'OTOBKa 48 
K KOHTpOJibHbIM pa6oTaM, Of3) 

KOHTpOJibHbie pa60TbI 19 
CaMOCTOHTeJILHaH pa6oTa ofiyqarom:erocsi (Bcero) 108 
llpoMe:>1cymo'-lHafl ammecmatfUJl e ifJopMe umozoeou KOHmpo!lbHOU 
pa6ombz 
MaKCHMaJILHaH yqefiuasi uarpyJKa (Bcero) 972 
06HJaTeJILHaH ay)J,HTopuasi yqefiuasi uarpy3Ka(Bcero) 648 
B TOM 'IIfCJie: 

rrpaKTH'IeCKife 3aH5ITI15I (perneHI15I rrpHMepoB If 3a)1,a'I, II0)1,I'OTOBKa 132 
K KOHTporrbHbIM pa6ornM, Of3) 

KOHTpOJibHbie pa60TbI 65 
CaMOCTOHTeJILHaH pa6oTa ofiyqarom:erocsi (Bcero) 324 
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2.2 TeMaTuqecKHii nJiau H co;:i:ep~auue yqe6uoro npe;:i:MeTa 

HaHMeuosauHe CoAep~auue yqe6uoro MaTepHaJia, BHAhIAeHTeJihHOCTH OfrheM YposeHh 
pa3AeJIOB H TeM rrpaKTHqecKHe3aHHTHH, qaCOB OCBOeHHH 

caMOCTOHTeJibHaH pa6oTa 
o6yqarom:uxcH 

5KJIACC 
PA3.ZJ:EJI 1 48 

HATYP AJibHhIE 
qifCJIA 

TeMa 1 CoAep~aHne yqe6Horo MaTepuaJia: 13 
HarypaJihHhie ITpe;::i:cTaBJ1emre qJicrroBoli HHcpopMaU:HH qHTaTb, 3aIIHCbIBaTb HazypanbHbie qJicrra; 1 1, 2 

qucJia B Ta61rnu:ax Ocyrn;ecTBIDITb caMOKOHTporrh, rrpoBepIDI OTBeT Ha cooTBeTCTBHe 

ycrroBmO, HaXOJJ:HTb onrn6KH. 

3HaKOMHTbCSI c HCTOpHeli pa3BHTHSI apHcpMeTHKH 

l(HcppbI H qJicrra Hccrre.n:oBaTb cBolicTBa HaTypanbHOro pSIJJ:a, qJICJIOBbie 2 1, 2 
3aKOHOMepHOCTH, BbIJJ:BHraTb H o60CHOBbIBaTb rHIIOTe3bI, 

cpopMyrrHpOBaTb o6o6rn;eHHSI H BbIBOJJ:bl no pe3yJibTaTaM 

rrpoBe;::i:eHHoro Hccrre.n:oBaHHSI. 

0Tpe30K H ero JJ:JIHHa. JloMaHM. Pacrro3HaBaTb Ha qepTe)l(ax, pHCyttKax, orrHCbIBaTb, HCIIOJib3YSI 1 1, 2 
MHoroyrorrbHHK TepMHHOJIOrmo, H H306pa)l(aTb c IIOMOIIl;blO qepTe)l(HbIX 

HHCTpYMeHTOB rroMaHHyIO. BbNHCJISITb JJ:ITHHbI rroMaHbIX. 

HcrroJib30BaTb JIHHeliKy KaK HHCTpYMeHT JJ:IDI rrocTpoeHHSI H 

H3MepeHHSI: H3MepSITb JJ:JIHHY 0Tpe3Ka; CTpOHTb orpe30K 3a,naHHOH 

.IJ:JIHHbI; OTKJia.IJ:bIBaTb U:HpKyrreM paBHbie 0Tpe3KH 

ITrrocKocTb,rrpsi:Masr,rryq, yrorr J1306pa)l(aTb rrrrocKOCTb, rrpSIMyIO, rryq, yrorr 2 1, 2 
IllKanbI H KOOp.IJ:HHaTHbIB rryq H3o6pa)l(aTb KOOpJJ:HHaTHbIM rryq, OTMeqaTb qJicna ToqKaMH Ha 2 1, 2 

KOOp.IJ:HHaTHOM rryqe, HaXO.IJ:HTb KOOp.IJ:HHaTbl TOqKJI 

CpaBHeHHe HaTypanbHbIX qJICerr CpaBHHBaTb HaTypanbHbie qJicrra; rrpe.n:rraraTb H o6cy)l(JJ:aTb 2 1, 2 
crroco6b1 yrropsr.n:oqJIBaHHSI qJicerr. HcrroJib30BaTb rrpaBHJIO 

OKpyrrreHHSI HaTypanbHbIX qJicerr 

ITpe.n:crnBrreHHe qJicrroBoli HHcpopMaU:HH CTpOHTb CTOJI6qaTbie JJ:HarpaMMbI, rrpe.n:cTaBJISITb qJICJIOBYIO 1 1, 2 
B CTOJI6qaTblX .IJ:HarpaMMax HHcpopMaU:HIO B BH.n:e CTOJI6"CJaTbIX JJ:HarpaMM 

ITo.n:roTOBKa K KOHTporrhHOH pa6oTe 1 2,3 
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KouTpOJihHhle pa60Th1: 
KoH1'pOJibHa51 pa6orn NQ 1 no TeMe KpRnrc1ecKH oueHRBaTb nony-qeHHhIM pe3yJihTaT, ocymecTBJUITh 1 
«HaTypaJihHh!e "'IHCJia» CaMOKOHTpOJih, rrposepSHI OTBeT Ha COOTBeTCTBRe ycnomno, 3 

HaXOJJ:HTh orrm6KH 

CaMOCTOHTeJibHaH pa6oTa 3 
o6y"IaIOII(HXCH: 

TeMa2 Co,Lt;ep'1Cauue yqe6uoro MaTepuaJia 12 

CJio'1Ceuue u ,[(e:HCTB:He CJIO)KeHR5I. Cso:HcTBa I1pRMeH5ITh npaBRJIO CJIO)KeH:He HaTypaJihHhIX -cmceJI 2 1, 2 
Bh1quTanue CJIO)KeHR5I 

uarypaJihHhIX ,[(eMCTBRe Bhl"'IRTaHR5I. Cso:HcTBa I1pRMeH5ITh npaBRJIO BhJ"CIRTaHR5I HaTypaJihHhIX -cmceJI 2 1, 2 
quceJI BhJ"CIRTaHH5I 

IIo,nroTOBKa K KOHTporrhHOM pa6oTe 1 2,3 
qHCJIOBhie H 6yKBeHHhie Bh!pa)KeHR5I Bhl"'IRCJI5!Th 3HaqeHR5I qHcrroBhIX R 6YKBeHHhIX Bhipa)KeHRM co 2 1, 2 

CK06KaMH H 6e3 CK060K. BhIIIOJIH5ITh rrpRKHJJ:KY H O[(eHKY 

3HaqeHHM "'IHCJIOBhIX H 6yKBeHHhIX Bhipa)KeHRM, rrpe,nnaraTh H 

npRMeH5ITh rrpReMhI rrposepKH Bhl"'IHCJieHRM. 

YpasHeHRe I1pRMeH5ITh rrpamrna CJIO)KeHR5I H BhJq:HTaHH5I HaTypaJihHhIX "'IHCeJI 2 1, 2 
IIo,nroTOBKa K KOHTpOJihHOM pa6oTe rrpH perneHHH ypasHemra 1 2, 3 
KoHTPOJihHhie pa60Tb1: 
KoH1'pOJihHa51 pa6orn NQ 2 no TeMe KpRTHqecKR oueHRBaTh rrony"':IeHHhlli pe3yJI:E>TaT, ocymecTBJUITh 1 
« ):(e:HCTBH5I CJIO)KeHH5I H BhJ"CIHTaHH5I» CaMOKOH'l'pOJih, rrposepAA OTBeT Ha COOTBeTCTBHe ycJIOBHIO, 

HaXOJJ:HTh OIIIH6KH. 3 
PernaTh 3a,naq:H c rroMOIUhIO nepe6opa scex B03MO)l(HhIX 

KoHTpOJihHM pa6orn NQ 3 no TeMe KpRTRqecKR oueHRBaTh rrony"':IeHHhIM pe3yJI:E>TaT, ocymecTBJI5ITh 1 
(( 1.J:HCJIOBhie H 6yKBeHHhie Bhipa)KeHR5I. caMOKOHTpOJih, nposepAA OTBeT Ha COOTBeTCTB:He ycJIOBHIO, 

y paBHeHR5I» HaXOJJ:HTh OIIIH6KH. 3 
PernaTh 3a,naq:H c IIOMOI[(hIO rrepe6opa scex B03MO)l(HhIX 

CaMOCTOHTeJibHaH pa6oTa 4 
ofiyqaIOII(HXCH: 

TeMa3 Co,Lt;ep'1Cauue yqefiuoro MaTepuaJia: 17 
YMH0'1CeHue u ,[(e:HCTBHe YMHO)KeHR5I. Cso:HcTBa I1pRMeH5ITh rrpaBHJIO YMHO)KeHR5I HaTypaJihHhIX "'IRCeJI. 2 1, 2 
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AeJieHue y~rn O)l(eHIUI <!>op My JUipOBaTb, 3am1cbrnaTb c IlOMOrn;bIO 6y1rn CBOHCTBa 

HarypaJihHhIX YMHO)l(emrn: HaTypaJibHbIX 1Ilicen; HCIIOilb30BaTb CBOHCTBa 

quceJI )'MHO)l(eHH51. ITpoBO.[(HTb Hccne;:i:oBaHH51 CBOHCTB 

.II:eifcTBHe ;:i:eneHH51. CBoif cTBa .n:eneHH51 I1pHMeH51Tb rrpaBHilO .n:eneHH51 HaTypaJibHbIX 1Il1Cen. 2 1, 2 
<l>opMynHpOBaTb, 3arrncbIBaTb c IIOMOrn;bIO 6)'KB CBOHCTBa .n:eneHH51 

HaTypaJibHbIX qHcen; HCIIOilb30BaTb CBOHCTBa ;:i:eneHH51. 

ITpoBO.[(HTb Hccne;:i:oBaHH51 CBOHCTB 

,n:enemi:e c OCTaTKOM Haxo.[(HTb ocTaTKH OT .n:eneHH51 H HerronHoe qacTHoe. 1 1, 2 
KpHTHqecKH oneHHBaTb rronyqeHHbIH pe3ynI>TaT, ocyrn;ecTBil51Tb 

CaMOKOHTponb, rrpoBep5151 OTBeT Ha COOTBeTCTBHe ycnOBHIO, 

HaxO.[(HTb orrrn6KH 

Yrrporn;eHHe Bbipa)l(eHHH Hcrronb30BaTb rrpH BbrqHcneHH51X rrepeMeCTHTenbHoe H 2 1, 2 
coqeTaTeilbHOe CBOHCTBa CilO)l(eHH51 H )'MHO)l(eHH51, 

pacrrpe.n:emITenbHOe CBOHCTBO )'MHO)l(eHH51; <):>opM)'JIHpoBaTb H 

rrpHMeH51Tb IIpaBHna rrpeo6pa30BaHH51 qHCilOBblX Bbipa)l(eHHH Ha 

OCHOBe CBOHCTB apH<):>MeTHqecKHX .n:eifCTBHH 

I1op51.[(0K ;:i:eifCTBIIH B BbrqlicJieHH51X Orrpe.n:eil51Tb ;:i:eifcTBH51 rrepBoif H BTopoif cTyrreHeif. Bbr1IliCil51Tb 2 1, 2 
3HaqeHH51 1IliCilOBbIX Bbipa:>KeHHH co CK06KaMII Ii 6e3 CK060K. 

BnmorrH51Tb rrpHKH.D:KY II oneHKY 3HaqeHHH 1IHCJIOBbIX 

Bbipa)l(eHHH, rrpe;:i:naraTb Ii IIpHMeH51Tb rrpHeMbl rrpoBepKH 

BbrqHcneHHH 

CTerreHb c HaTypaJibHbIM IIOKa3aTeneM 3arrHCbIBaTb rrpOH3Be,[(eHHe B Bli.[(e CTerreHH, qHTaTb CTerreHH, 2 1, 2 
IICIIOilb30BaTb TepMHHOJIOrliIO ( OCHOBaHHe, IIOKa3aTeJib ), 

BbrqliCil51Tb 3HaqeHH51 CTerreHeif. 

,n:enHTenH M KpaTHbie <l>opMyrrHpOBaTb orrpe.n:erreHH51 .n:enHTeil51 II KpaTHOro, 2 1, 2 
Ha3bIBaTb ;:i:errHTenH Ii KpaTHbie qHcrra; 

I1pHMeH51Tb aJirOpliTM pa3JIO)l(eHH51 qHcna Ha rrpOCTbie MHO)l(HTenH 

I1pH3HaKH ;:i:errHMOCTII <l>opMynHpOBaTb H rrpHMeH51Tb rrpH3HaKH .z:i:enHMOCTH Ha 2, 3, 5, 9, 2 1, 2 
ITo.n:roTOBKa K KOHTponI>HOH pa6oTe 10 1 2,3 

KoHTpOJil>Hhle pa6oThl: 

KoHTponI>Ha51 pa6orn N2 4 rro TeMe : KpHTHqecKH oneHHBaTD rronyqeHHbIH pe3ynI>TaT, ocyrn;ecTBil51Tb 1 
« y MHO)l(eHHe H .n:erreHIIe HaTypaJibHbIX CaMOKOHTpOJib, rrpoBep5151 OTBeT Ha COOTBeTCTBHe ycnOBHIO, 

3 
queen» HaxO.[(HTb oum6KH. 

PernaTb 3a.[(a1Ill c rroMorn;bIO rrepe6opa Bcex B03MO:>KHbIX 
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BapHaHTOB 

CaMOCTOHTeJI1>HaH pa6oTa 6 
o6yqaJOIIJ,HXCH: 

TeMa4 CoAepmattne yqe6Horo MaTepnaJia: 6 
fiJIOIIJ,3)1;H H <l>opMyJihI I1ccne.uosaTb 3aBHCHMOCTb nJIOIIIa.UH KBa,npaTa OT ,nJIHHbI ero 1 1, 2 

o6beMhl Ilnoliia,nh. <l>opMyna nnoIIIa.nn CTOpOHbI. l1cnOJib30BaTh CBOHCTBa KBa.upaTHOH ceTKH .um1 1 1, 2 
np51MOyronbHHKa nocTpoeHH51 qmryp; pa36HBaTb np51MOYrDJibHHK Ha KBa.n,paTbI, 

E,nHHHUhI H3Mepemrn nnoIIIa.neli TpeyronhHHKH; COCTaBJI51Tb qmrypbl H3 KBa.upaTOB H 1 1, 2 
Ilp51MoyronhHhIH napannenennne.u np51MOyronhHHKOB H HaXO.UHTb HX nnoma.un, pa36HBaTb qmrypbl 1 1, 2 
06'.beMhI. 06'.beM np51MoyroJibHOro Ha np51MoyroJibHHKH H KBa.upaTbI H HaXO,UHTb HX nJIOliia,Ub. 1 1, 2 
napannenemrne.ua Bnipa)KaTb sennqnHy nnoIIIa.un B pronnqHhIX e.uirnnuax 

H3MepeHH51 MeTpnqeCKOM CHCTCMbI Mep, nOHHMaTh H 

HCnOJib30BaTb 3aBHCHMOCTH MC)K.Ll.Y MeTpnqeCKHMH e.n,HHHUaMH 

H3MepeHH51 nJIOliia,UH. 3HaKOMHTbC51 c npHMepaMH npHMeHeHH51 

nnoIIIa.un n nepnMeTpa B npaKTnqecKIIx CIITyaUH51X. PeurnTh 

3a.n,aqH H3 peanbHOH )Klf3HH, npe.unaraTb H o6cy)K.uaTh pronnqHbie 

cnoco6hI perneHH51 3a.uaq 

KoHTPOJihHhle pa601'h1: 
KoHTponhHa51 pa6orn NQ 5 no TeMe KpHTHqecKH oueHHBaTb nonyqeHHhIH pe3ynnTaT, ocyliieCTBJI51Th 1 3 
«IlJIOIIIa.UH H 06'.beMbI» caMOKOHTpOJib, nposep5151 OTBeT Ha COOTBeTCTBIIe ycnosmo, 

HaXO,UHTb OIIIH6KH. 

PernaTb 3a.uaqH c noMOliibIO nepe6opa scex B03MO)l(HhIX 

sapnaHTOB 

CaMOCTOHTeJihHaH pa6oTa 1 
o6yqaJOIIJ,HXCH: 

IlOBTOpeHHe PerneHne 3a.uaq no TeMe «HaTypanbHbie 2 2, 3 
npoii.z:i:ettttoro ~men a» 

MaTepnaJia 
PA3)1.EJI 2 58 

JJ:POJiHhIE qJICJIA 
TeMa 5 Co.z:i:epmattne yqe6ttoro MaTepnaJia: 26 

06hIKHOBeHHhie 0Kpy)KHOCTb, Kpyr, rnap, U:HJIHH.UP l1cnOJib30BaTb UHPKYJib .UJI51 nocTpoeHH51 OKpy)KHOCTH, Kpyra, 1 1, 2 
.z:i:po6H rnapa. HronrnaTh 3JieMeHThI UHJIHH.Upa 
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,.O:om1 H .n:po6H. lfao6pa)KeHHe .n:po6eif qHTaTb H 3aIIHCbIBaTb o6bIKHOBeHHbie 1 1, 2 
Ha KOOp.D;HHaTHOM ny-qe .n:po6H. Mo.n:enHpoBaTb B rpaqm-qecKoif, rrpe.n;MeTHOH cpopMe, 

CB.SI3aHHbie c o6bIKHOBeHHOH .n:po6bIO 

CpaBHeHHe ,ll;po6eif 1 1, 2 
IlpaBHJibHbie H HerrpaBHJibHbie .n:po6H qHTaTb H 3aIIHCbIBaTb rrpaBHJibHbie H HerrpaBHJibHbie 1 1, 2 
Ilo,n:roTOBKa K KOHTpOJibHOH pa6oTe ,n:po6H. 1 2,3 
Crro)KeHHe H BbflHTaHHe .n:po6eif c · BbIIIOJIH5ITb apHcpMeTH"CiecKHe .n:eifcTBH.sr c o6bIKHOBeHHbIMH 2 1, 2 
O.D;HHaKOBbIMH 3HaMeHaTeJI5IMH .n:po65IMH; rrpHMeH5ITb CBOHCTBa apHcpMeTH"CfeCKHX ,n:eHCTBHH J(JI5I 

pa1(HOHaJIH3a1(HH Bbl"CfHCJieHHH. 

,.O:eneHHe HaTyparrbHbIX "CIHCeJI H .n:po6H BbIIIOJIH5ITb .n:eneHHe HaTYPaJibHbIX "CIHCeJI H .n:po611 c 2 1, 2 
o6bIKHOBeHHbIMH .n:po65IMH 

CMernaHHbie "CIHCJia Ilpe.n:crnBJI5ITb CMeIIIaHHYIO .n:po6b B BHJ(e HerrpaBHJibHOH H 1 1, 2 
BbI,n:eJI5ITb [(eJIYIO "CiaCTb "CIHCJia H3 HerrpaBHJibHOH 

,npo6H 

Crro)KeHHe H BbflHTaHHe CMeIIIaHHbIX BbrnorrH.srTb CJIO)KeHHe H BbflHTaHHe cMernaHHbIX "CIRcen c 3 1, 2 
"CIHCeJI o6bIKHOBeHHbIMH .n:po65IMH 

OcHOBHOe CBOHCTBO .n:po6H <I>opMyJIHpoBaTb, 3aIIHCbIBaTb c IIOMOm:bIO 6YKB OCHOBHOe 2 1, 2 
CBOHCTBO o6bIKHOBeHHOH .n:po6H; HCIIOJib30BaTb OCHOBHOe 

CBOHCTBO .n:po6H .D;JI5I COKpameHH5I .n:po6eif H rrpHBe)J,eHH5I .n:po6H K 

HOBOMY 3HaMeHaTeJIIO. IlpoBOJJ:HTb HCCJieJ(OBaHH5I CBOHCTB 

.n:po6eif, OIIHpa.sICb Ha "CIHCJIOBbie 3KCrrepHMeHTbl 

CoKpameH:He .n:po6eif IlpHMeH.srTb rrpaBHrro YMHO)KeHH.sr .n:po6eH:. ,.O:em1T1> qHcJIHTeJib H 2 1, 2 
3HaMeHaTeJib .n:po6H Ha OJJ:HO "CIHCJIO 

Ilp11Be.n:em1e .n:po6eif K o6meMy IlpHBOJJ:HTb .n:po6H K o6meMy 3HaMeHaTeJIIO, HaXOJJ:liTh 2 1, 2 
3HaMeHaTeJIIO JJ:OIIOJIHHTeJibHbie MHO)KHTeJIH, ,n:eJIHTh "CIHCJIHTeJib H 3HaMeHaTeJib 

.n:po6H Ha OJJ:HO "CfHCJIO 

CpaBHeHHe, CJIO)KeHHe H BbflHTaHHe CpaBHHBaTb, cKJia.D;blBaTh H BbflHTaTb .n:po6H c pa3HbIMH 4 1, 2 
.n:po6eif c pa3HbIMH 3HaMeHaTeJI5IMH 3HaMeHaTeJI5IMH. IlpHBOJJ:HTb .n:po6H K o6meMy 3HaMeHaTemo . 

Ilo.n:roTOBKa K KOHTpOJibHOH pa6oTe CoKpamaTb .n:po6H. 1 2, 3 
KoHTPOJihHhie pa60Th1: 

KoHTpOJihHa.sr pa6orn NQ 6 no TeMe: KpHTH"CieCKH ou;eHHBaTb rrony-qeHHbIH pe3yrrhTaT, ocymecTBJI5ITb 1 3 
«IlpaBHJihHbie H HeIIpaBHJibHbie .n:po6m> caMOKOHTpOJib, rrpoBep5I5I OTBeT Ha COOTBeTCTBHe ycrrOBHIO, 
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Haxo,II.HTb ourn6KH. PenrnTb 3a,II.a'IB c rroMOllJ:bIO rrepe6opa Bcex 

B03MO)KHbIX BapHaHTOB 

KoHTporrhHllil pa6orn .N2 7 no TeMe KpHTHqecKH oueHHBaTb rrorryqeHHbIH pe3yrrbTaT, ocyrn:ecTBIDITb 1 3 
«CJIO)KeHHe H BbJqHTaHHe npo6e:H» CaMOKOHTpOJib, rrpoBepIDI OTBeT Ha COOTBeTCTBHe ycrrOBHIO, 

Haxo,II.HTb onrn6KH. PernaTb 3a,II.aqH c rroMOllJ:bIO rrepe6opa Bcex 

B03MO)KHbIX BapHaHTOB 

CaMOCTOHTCJihHaH pa6oTa 5 
o6yqarom:HXCH 

TeMa6 CoJJ:ep'1CauHe yqe6uoro MaTepHaJia: 27 
,ll;ecHTHqnh1e ,Il;eC5ITHqHrui: 3aIIHCb ,II.po6e:H Ilpe,II.CTaBJUITb ,II.eC5ITHqHYJO ,II.p06b B BH,II.e o6bIKHOBeHHOH, qifTaTb 2 1, 2 

JJ:p06H H 3aIIHCbIBaTb necJITHqHbie npo6H. OnepHpoBaTb npo6HbIMH 

qifcrraMH B pearrhHbIX )l{H3HeHHbIX CHTYaIIH5IX 

CpaBHeHHe necJITHqHbIX npo6e:H CpaBHHBaTb ,II.eC5ITHqHbie npo6H, npenrraraTb, o6ocHOBbIBaTb H 1 1, 2 
o6cy)l{,II.aTb cnoco6b1 ynop5I,II.oqHBaHH5I necJITHqHbIX npo6e:H. 

lfao6pa)l{aTb ,II.eC5ITHqHbie npo6H TOqKaMH Ha KOOp,II.HHaTHOH 

IIp5IMO 

Crro)l{eHHe H BbJqHTaHHe necJITHqHbIX BbIJIBIDITb cxo,II.CTBa H pa3rrHqH5J rrpaBHJI apmpMeTHqecKHX 2 1, 2 
,II.po6e:H ,II.eHCTBHH c HaTyparrbHbIMH qHCJiaMH H ,II.eC5ITHqHbIMH ,II.po65IMH, 

Ilo,II.roTOBKa K KOHTpOJibHOH pa6oTe o6o5ICH5!Tb HX. BbIIIOJIH5ITb apmpMeTHqecKHe ne:HcTBH5I c 1 2, 3 
,II.eC5ITHqHbIMH ,II.po65IMH 

0KpyrrreHHe qHcerr. IlpHKH,II.Ka I1pHMeH5ITb rrpaBHJIO OKpyrrreHH5I ,II.eC5ITff'IHbIX ,II.po6e:H. 1 1, 2 
IlpoBO,II.HTb HCCJie,II.OBaHH5I CBOHCTB ,II.eC5ITifqHbIX npo6e:H, 

OIIHpllilCb Ha qHCJIOBbie 3KCrrepHMeHTbI, BbIIIOJIH5ITb rrpHKH,II.KY H 

oueHKY pe3yJibTaTa BbJqlfCJieHHH. 

YMHO)l{eHHe necJITH"CJ:HbIX npo6e:H Ha YMHO)l{aTb necJITH"CJ:Hbie npo6H Ha HaTyparrbHoe qHcrro 2 1, 2 
HaTyparrbHOe qifCJIO 

,IJ;erreHHe necJITHqHbIX npo6e:H Ha ,IJ;errHTb ,II.eC5ITHqHbie ,II.po6H Ha HaTyparrbHOe qHCJIO 2 1, 2 
HaTyparrbHoe qHcrro 

Ilo,II.rOTOBKa K KOHTpOJibHOH pa6oTe 1 2, 3 
y MHO)l{eHHe Ha ,II.eC5ITHqHyIO ,II.p06b YMHO)l{aTb HaTyparrbHbie "CJ:Hcrra Ha necJITHqHyIO npo6b 2 1, 2 
,IJ;erreHHe Ha ,II.eC5ITHqHyIO ,II.po6b ,IJ;errHTb HaTyparrbHbie qHcrra Ha necJITH"CJ:HyIO npo6h 3 1, 2 
Ilo,II.rOTOBKa K KOHTpOJibHOH pa6oTe 1 2,3 
Cpe,II.Hee apmpMeTH"CJ:ecKoe Haxo,II.HTb cpe,II.Hee apmpMeTH:qecKoe HeCKOJibKHX qHcerr 2 1, 2 
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ITpou;eHTbI Haxo,IJJITb COTYJO 11acTb 11Hcna. PernaTb TeKCTOBbie 3a.ri:a11H, 2 1, 2 
ITo.ri:roTOBKa K KOHTpOJihHoli pa6oTe co.ri:ep)Ka1IIHe .ri:po6Hbie .ri:aHHbie. Mo.ri:enHpoBaTb xo.n: perneHmI 1 2,3 

3a.ri:a11H c noMOIIIhIO pHcyHKa, cxeMbI, Ta6JIHD;bI. ITpHBO.IJ:HTh, 

pa36HpaTb, ou;eHHBaTb pa3JIH"IHbie perneHH5I, 3anHCH perneHHR 

TeKCTOBbIX 3a)J,al:J 

KoHTPOJihHble pa6oThl: 
KoHTponbHM pa6orn .N°Q 8 no TeMe KpHTH"leCKH ou;eHHBaTb nonY1:JeHHhili pe3ynhTaT, ocy1IIeCTBJI5ITb 1 3 
«CJIO)KeHHe If Bhll:JHTaHHe )J,eC5ITH"IHbIX CaMOKOHTPOJih, npoBep5I5I OTBeT Ha COOTBeTCTBHe ycrrOBHIO, 

.ri:po6eli» HaXO)J,HTb OllIH6KH. PernaTb 3a)J,al:JH c noMOIIIbIO ITepe6opa Bcex 

B03M0)KHblX BapHaHTOB 

KoHTponhHM pa6orn .N°Q 9 no TeMe: KpHTH11ecKH: ou;eHHBaTb ITOJIY1:JeHHhili pe3ynnTaT, ocy1IIeCTBJI5ITb 1 3 
« y MHO)KeHHe If .ri:eneHHe )J,eC5ITH"IHbIX caMOKOHTpOJib, ITpOBep5I5I OTBeT Ha COOTBeTCTBHe ycJIOBHIO, 

.ri:po6e:0: Ha HaTyparrbHOe l:JHCJIO» HaXO.IJ:HTh ornH6KH. PernaTh 3a.ri:a11H c ITOMOIIIhIO ITepe6opa Bcex 

B03MO)KHbIX BapHaHTOB 

KoHTPOJibHM pa6orn .N°Q 10 ITO TeMe: KpHTH"leCKH ou;eHH:BaTb ITOJIY1:JeHHhili pe3yrrhTaT, ocy1IIeCTBJI5ITh 1 3 
« y MHO)KeHHe H .ri:eneHHe Ha CaMOKOHTpOJib, npoBep5I5I OTBeT Ha COOTBeTCTBHe ycJIOBHIO, 

)J,eC5ITH1:JH)'IO .ri:po6b» HaXO.IJ:HTb orrrn6KH. PernaTb 3a)J,a"IH c noMOIIIhIO ITepe6opa Bcex 

B03MO)KHbIX BapHaHTOB 

KoHTponbHM pa6orn .N°Q 11 ITO TeMe: KpHTH"leCKH ou;eHH:BaTb ITOJIY1:JeHHhlli pe3ynhTaT, ocy1IIeCTBJI5ITh 1 3 
«Cpe.ri:Hee apmpMeTHl:JeCKoe. caMOKOHTpOJib, ITpoBep5I5I OTBeT Ha COOTBeTCTBHe ycJIOBHIO, 

ITpou;eHTbI» HaXO.IJ:HTh orrrn6KH. PernaTh 3a)J,al:JH c noMOIIIhIO ITepe6opa Bcex 

B03MO)KHblX BapHaHTOB 

CaMOCTOSITeJihHaSI pa6oTa 9 
o6yqarom:uxcsi: 

TeMa 7 Co;:i:ep~au11e yqe6uoro MaTep11aJia: 7 
06o6m:arom:ee Cno)l(emte If BbILJHTamre HarypanbHbIX BbI"IHCJl5ITb 3Hal:JeHm1 Bb1pa)KeHH::0:, co.z:i:ep)KaIIIHX HaTyparrbHbie 1 2,3 

110BTopeu11e qHcen '·IHCJia, o6bIKHOBeHHbie H .z:i:ec5ITHlfHhie .z:i:po6H, BblllOJ1H5ITb 
y MHO)l{eHHe If )J,eJieHHe HarypanbHbIX q11cen ITpeo6pa3oBaHH:5I 11H:cen. BbI6H:paTb cnoco6 cpaBHeHH5I l:JH:cen, 1 2,3 
06bIKHOBeHHbie .JJ.po611 Bbll:JHCJieHHR, npHMeH5ITb CBOHCTBa apmpMeTHl:JeCKHX ;::i:eliCTBHR 1 2,3 
,ll;eC}ITHqHbie .JJ.po611 .IJ:JI5I pau;HOHaJIH:3aD;HH BhI"IHCJieHH:li. OcyID;eCTBJI5ITh 1 2,3 
PerneHHe 3a,IJ,aq Ha npou:eHTbI CaMOKOHTpOJib BblllOJIH5IeMbIX .z:i:eliCTBHR H CaMOITpOBepKy 2 2, 3 

pe3yJihTaTa Bhil:JMCJieHH:li. PernaTh 3a.z:i:a11H: H3 pearrbHoli )Klf3HH, 

npHMeH5ITh MaTeMaTHl:JeCKHe 3HaHH5I .IJ:JI5I perneHH5I 3a.z:i:aq H3 

.z:i:pyrHX 
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;nie6HLIX rrpe.n:MeToB. Pernan 3a.ua11.H pa3HbIM.H crroco6aM.H, 

cpaBH.HBaTb cnoco6bI pernemu1 3a.ua11.H, BLI6.HpaTb pao:.HoHanbHbIH 

cnoco6 

KoHTPOJihHhie pa6oThI: 
Hrnrosrui: KOHTpOJibHM pa6oTa KpMTH'leCK.H o:o:eH.HBaTb non;nieHHLrn pe3yJibTaT, ocymecTBJUITb 1 3 

CaMOKOHTpOJib, nposepIDI OTBeT Ha COOTBeTCTB.He ycnosmo, 

HaXO,U.HTh OIIIH6KH. PernaTb 3a.ua11.H c IIOMOIUbIO rrepe6opa Bcex 

B03MO:>KHhIX sapttaHTOB 

CaMOCTOHTeJihHaH pa6oTa 2 
06yqaIOI11HXCH: 
II Toro: 108 (ay~.) 

54 (caM) 

6KJIACC 
BBe~eune 1 

PA3,l(EJI 1 47 . 
CMElllAHHhIE 

q:uc.JIA 

TeMa 1 Co~ep)Kaune yqe6uoro MaTepnaJia: 7 
HHcTpyMeHThI KarrhKymnop Br,monmITb ,UeHCTBH51 Ha KailbKYIDITOpe. CTpOHTh yrJibI c 1 1, 2 

)J,JIH BhlqHCJieHHH BH,lJ,hI yrnoB. qepTe)!(HhIH TpeyronhHHK IIOMOIUbIO qepTe:>KHOro TpeyrOJihH.HKa, TpaHCIIOpTHpa. l13Mep51Th 1 1, 2 
H U3MepeHHH TpattcnopTHp. 113MepeHHe yrnoB yrJibI c IIOMOIUbIO TpaHCIIOpT.Hpa. Ilpe,ll,CTaBJlSITb qHCJIOBYIO 1 1, 2 

Ilpe,ll,CTaBJieHHe qHCJIOBOH HHcpopMaI .. ~HH B HHcpopMa~mo B KpyroBhlX )J,HarpaMMax. CTpOHTh KpyroBbie .z:i;11arpaMMhJ. 1 1, 2 
KpyrOBbIX )J,HarpaMMax 3anHCb!BaTb MHO)!(eCTBa c TIOMOLl(blO cp11rypHbIX CK060K. l13o6pa)!(aTb 

IloIDITHe MHO)!(eCTBa MHO)!(eCTBa c TIOMOLl(blO KpyroB. 3anHcbrnaTh nepeceqeHHe H 1 1, 2 
IlOCTPOeHHe yrnoB H ,ZJ;HarpaMM o6'be,ZJ;HHeHHe MHO)!(eCTB. 1 1, 2 
KoHTPOJihHhle pa6oThI: 
KoHTpOJibHM pa6orn N2 1 rro TeMe: KpttTH'leCKH o:o:eHttBaTb rron;nieHHbIH pe3yJibTaT, ocymecTBIDITh 1 3 
«IlocTpoeHtte yrnos H .n:ttarpaMM» caMOKOHTpOJib, rrposep5151 OTBeT Ha COOTBeTCTB.He ycJIOB.HIO, 

HaXO,U.HTh Olllli6KH. 

PernaTb 3a.ua11.H c rroMOIUbIO rrepe6opa scex B03MO:>KHbIX 

BapttaHTOB 

CaMOCTOHTeJihHaH pa6oTa 2 
06yqaIOI11HXCH: 

TeMa2 Co~ep)Kaune yqe6uoro MaTepnaJia: 34 
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,L(eilcTBllSI co ITpocTbie H COCTaBHble HaTypanbHhie <l>opMy1u1posaTh onpe.n:enemrn .n:emnellil M KpaTHOro, 1 1, 2 
CMemaHHhIMll qMCJia Hatt6onhmero 06111ero .n:enMTellil M HaMMeHhIIIero 06111ero 

q11crraMH Pa:3JlO)KeHHe Ha rrpocThre MHO)KHTenH KpaTHOro, npocToro M COCTaBHOro qlfcen; MCITOJlh30BaTb 3TM 2 1, 2 
Hatt6orrhmttH: 06111ttH: .n:errMTerrh llOH51TM51 llPM pemeHMM 3a.z:i:aq. 1 1, 2 
B3aHMHO npocThie qifcrra I1pHMeH51Th anropMTMhI BhRMCJleHH51 Hatt6011bIIIero 06111ero 1 1, 2 
HaHMeHhIIIee 06111ee KpaTHOe .n;errHTellil M HaMMeHhIIIero 06111ero KpaTHOro .n:syx qifcerr, 1 1, 2 
ITo.n;roTOBKa K KOHTporrhHoH: pa6oTe anropHTM pa3110)1(eHH51 qlfCJia Ha 11pOCTbie MHO)l(MTeJIH. 1 2,3 
I1pHBe.n;eHHe .n:po6eH: K HaHMeHbIIIeMy 1 1, 2 
06111eMy 3HaMeHaTemo 

CpasHeHHe o6bIKHOBeHHhIX .n:po6eH: CpaBHHBaTh H ynop51.z:i:oqHBaTh .n:po6H, BhiforpaTh c11oco6 1 1, 2 
cpasHeHH5I .n:po6eH: 

Crro)l(eHHe o6hIKHOBeHHhIX .n:po6eH: BhmorrH51Th apmpMeTwieCKHe .n:eH:cTBH51 c o6hIKHOBeHHhIMM 1 1, 2 
BhRHTaHHe o6hIKHOBeHHhIX .n:po6eH: .n:po651MH. Bh1qHcllilTh 3HaqeHH5I Bhipa)l(eHHH, co.n:ep)l(alllHX 2 1, 2 
,ZJ;eH:CTBM51 CJIO)l(eHH51 M BhRHTaHH51 o6hIKHOBeHHbie .n:po6H, BhIIIOJIH51Th 11peo6pa30BaHH5I .n:po6eH:, 2 1, 2 
CMeIIIaHHhIX qHcerr BbI6HpaTb c11oco6, 11pHMeH51Th CBOHCTBa apmpMeTH'leCKMX 

ITo.n:roTOBKa K KOHTporrhHOH: pa6oTe .n:eH:CTBMH .ll:llil pal(HOHaJIM3al(MM BhRHCJieHMH 1 2,3 
,ZJ;eH:CTBMe J'MHO)l(eHH51 CMeIIIaHHhIX BhmorrH51Th YMHO)l(eHHe H .n:eneHHe cMemaHHhIX qifcen. 2 1, 2 
qE:CeJI Haxo.n;MTh qacTH uenoro qttcna. I1pHMeH5ITh pac11pe.n:e11ttTeJihHoe 

Haxo)l(,Zl;emie qacTH uenoro csoH:cTBO YMHO)l(eHH51 .IJ:llil CYMMhI H pa3HOCTH. 011pe.n;eID1Th 2 1, 2 
I1pHMeHeHtte pac11pe.n:e11HTeJihHOro B3aiiMHO o6paTHbie qlfCJia 2 1, 2 
CBOHCTBa 

B3aHMHO o6paTHhie qHcna, .n:eneHHe 1 1, 2 
,ZJ;eH:cTBtte .z:i:eneHHe 2 1, 2 
ITo.n;roTOBKa K KOHTpOJihHoH: pa6oTe 1 2,3 
Haxo:>K,n:emre uenoro 110 era qacTH Haxo.n;MTh uenoe qttcno 110 era qacTH. Haxo.n;ttTh 3HaqeHif5I 2 1, 2 
,ZJ;po6Hhie Bhipa)l(eHif5I .n:po6HhIX Bhipa)l(eHttH:. PemaTh 3a.z:i:aqH c .n:po6HhIMH 2 1, 2 
ITo.n;roTOBKa K KOHTponhHOH: pa6oTe Bbipa)l(eHM5IMif 1 2, 3 
KoHTPOJihHhie pa6oThI: 

KoHTp01IbHa51 pa6orn NQ 2 110 TeMe: KpHTMqecKH oueHttBaTh 11onyqeHHhIH pe3yJihTaT, ocymecTBllilTh 1 3 
«Hatt60JihIIIMH 06111HH: .n;eJIHTeJib. caMOKOHTpOJih, nposep5I51 OTBeT Ha COOTBeTCTBHe ycJIOBMIO, 

HaHMeHbIIIee 06111ee KpaTHOe HaXO.IJ:HTh OIIIH6KH. PemaTb 3a.z:i:aqlf c llOMOillhIO 11epe6opa scex 

HaTyparrbHI>IX qttcem> B03MO)l(HbIX BapHaHTOB 
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KoHTporrbHruI pa6oTa N!~ 3 no TeMe: KpHni:qecKH oueHHBaTb nonyqeHHbIH pe3ynbTaT, ocymecTBIDITb 1 3 
« ,l(eiiCTBH51 CJIO)l{eHH51 Ii Bb}qlfTaHH51 CaMOKOHTpOJib, npoBep5151 OTBeT Ha COOTBeTCTBHe ycrrOBHIO, 

CMeIIIaHHbIX qlfCeJI» Haxo)J.HTb ornH6KH. PernaTb 3a)J.aqlf c noMOIUbIO nepe6opa Bcex 

B03M0)l{HbIX BapHaHTOB 

KoHTporrbHruI pa6orn NS! 4 no TeMe: KpHTHqecKH oueHHBaTb nonyqeHHbili pe3yrrbTaT, ocymecTBIDITb 1 3 
« y MHO)l{eHHe Ii )J.erreHHe CMeIIIaHHbIX caMOKOHTpOrrb, npoBep5151 OTBeT Ha COOTBeTCTBHe ycnoBHIO, 

qlfcem> Haxo)J.HTb ornH6KH. PernaTb 3a)J.aqlf c noMOIUbIO nepe6opa Bcex 

B03MO)l{HbIX BapHaHTOB 

KoHTPOJibHruI pa6oTa NS! 5 no TeMe: KpHTHqecKH oueHHBaTb nonyqeHHbiii pe3yrrbTaT, ocymecTBIDITb 1 3 
«,l(po6Hbie Bbipa)l{eHH51» caMOKOHTpOJib, npoBep5151 OTBeT Ha COOTBeTCTBHe ycrrOBHIO, 

HaXO)J.HTb OIIIH6KH. PernaTb 3a)J.aqlf c noMOIUbIO nepe6opa BCex 

B03M0)l{HbIX BapHaHTOB 

CaMOCTOHTeJihHaH pa6oTa 10 
06yqa10m;HXCH: 

TeMa3 Co)J.ep~aHHe yqefiHoro MaTepHaJia: 6 
0THOIDCHHH H 0THOIIIeHH51 CocTaBJI51Tb OTHorneHH51, Haxo,n:HTb OTHOIIIeHHe BenHqlfH, )J.errHTb 1 1, 2 

nponopn;HH BenlfqlfHY B )J.aHHOM OTHOIIIeHHH 

I1ponopu1n1 CocTaBrr51Tb rrporropumi, Haxo)J.HTb HeH3BecTHbIM qneH 1 1, 2 
rrporropUHH 

Tip51MruI H o6paTHbie 06b51CH51Tb, qTo TaKoe rrp51Ma5l Ii o6paTHbie rrporropUHOHaJibHbie» 1 1, 2 
rrponopUHOHaJibHbie 3aBHCHMOCTH 3aBHCHMOCTH, yrrorpe6JI51Tb o6opOTbI peqlf co CJIOBaMH « flp51Ma5l 

If o6paTHruI nponopUHOHaJibHbie 3aBHCHMOCTH» 

Macrnrn6. CHMMeTpH51 I1HTeprrpeTHpOBaTb Macrnra6 KaK OTHOIIIeHHe BeJilfqlfH, HaxO)J.liTb 1 1, 2 
Macrnra6 rrnaHa, KapTbl Ii BbJqlfClli!Tb pacCT051HH51, HCnOJib3Y51 

MacrnTa6. PernaTb 3a)J.aqH Ha qacTH, npoueHTbI, nponopUHH, Ha 

HaXO)l{)J.eHHe )J.p06H (rrpoueHTa) OT BeJIIfqlfHbl H BeJilfqlfHbl no ee 

)J.p06H (rrpoueHTy), )J.p06H (rrpoueHTa), KOTOpbIM COCTaBJI51eT 0)1.Ha 

BenHqlfHa OT )J.pyroii. flpHBO)J.HTb, pa36HpaTb, oueHHBaTb 

pa3JIIfqHbie perneHH51, 3aIIHCH perneHHH TeKCTOBbIX 3a)J.a 

,rt:rrHHa OKpy)l{HOCTH. flnoma)J.b Kpyra. Haxo)J.HTb 3KcrrepHMeHTaJibHbIM nYTeM orHorneHHe )J.JIHHbI 1 1, 2 
lllap OKpy)l{HOCTH K ee )J.HaMeTpy. 

KoHTPOJihHhIC pa6oThl: 
KoHTporrbHruI pa6oTa NS! 6 no TeMe: KpHTHqecKH oueHHBaTb norryqeHHbiii pe3yrrbTaT, ocyruecTBIDITb 1 3 
«0THOIIIeHH51 Ii nponopUHH» CaMOKOHTpOJib, npoBep5151 OTBeT Ha COOTBeTCTBHe ycJIOBHIO, 
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Haxo.nHTh orrrn6m. PernaTb 3a.naqH c noMOW:hIO rrepe6opa Bcex 

B03MO)l{HbIX BapHaHTOB 

CaMOCTOHTeJihHaH pa6oTa 3 
o6yqal0IllHXCH: 

P A3.IJ:EJI 2 55 
P AIJJIOHAJihHhIE 

qlfCJIA 

TeMa4 Co.LJ:ep~aH11e yqe6Horo MaTepuaJia: 36 
)l:eiicTBHH c KoopmrnaTHM rrp5IMM. XapaKTepH30BaTb MHO)l{eCTBO u:enhIX qHcen. IlpHBO.[(HTh 1 1, 2 

pau:uoHaJILHhlMH IlonO)l{HTerr1Hb1e H orpHU:aTeJihHbie rrpHMepbl KOHeqHbIX H 6eCKOHeqttblX MHO)l{eCTB qlfceJI. 

qucJiaMH qlfCJia IlpHBO.[(HTb npHMepbl HCIIOJib30BaHH5l B peaJibHOH :>KH3HH 

IlpOTHBOITOnO)l{Hbie qlfCJia IIOJIO)KHTeJibHbIX H OTpHU:aTeJibHbIX qH:cen 1 1, 2 
Mo.nynh qHcna <I>opMyJIHpOBaTb onpe.n:eneHHe MO.[(yJI5l: KaK pacCT051HH5l OT 1 1, 2 

Haqana KOOp.[(HHaT .[(0 ToqKH; IlOJIO)KHTeJibHOro qJicJia, 

OTpHU:aTeJibHOro qHcna H qncna 0. Haxo.nHTh Mo.nynh qifcna. 

1fao6pa)l{aTb u:eJibie ql{CJia, IIOJIO)KHTeJibHbie Ii OTpHU:aTeJibHble 

qHcJia TOqKaMH Ha qJiCJIOBOH np5IMOH 

CpaBHeHHe rrono)l{HTeJibHhIX H 1IcnoJih30BaTb ql{CJIOBYIO IlP5IMYIO .[(JI5l cpaBHeHH5l qlfcen. 2 1, 2 
OTpHU:aTeJibHbIX ql{ceJI IlpHMeH5ITb npaBHJia cpaBHeHH5I, yrrop5I.[(QqHBaTb u:eJibie qJiCJia 

lfaMeHeHHe BeJIIfql{H 2 1, 2 
Ilo,n:rOTOBKa K KOHTpOJibHOH pa6oTe 1 2,3 

Cno)l{eHHe rroJIO)KHTeJibHhIX H <I>opMynHpOBaTb npaBHJia CJIO)KeHH5l H BbJqlfCJieHH5l c 1 1, 2 
OTpHU:aTeJibHbIX qifCeJI c IlOMOillblO noJIO)KHTeJihHhIMH H OTPHU:aTeJibHhIMH qncJiaMH, HaXO.[(HTh 

KOOp.[(HHaTHOH np5IMOH 3HaqeHH5l qJiCJIOBbIX Bbipa)l{eHHH, co.nep)l{aillHX .nettCTBH5l 

Cno)l{eHHe oTpHU:aTeJibHhIX qncen cJIO)KeHH5l H BbJqHTaHH5l c noJIO)KHTeJibHhIMH H orpHU:aTeJibHhIMH 3 1, 2 
CJio)KeHHe qifcen c pa3HhIMH 3HaKaMH ql{CJiaMH. 4 1, 2 

.lJ:eil:CTBHe BbJqHTaHH5I IlpHMeH5ITh CBOHCTBa cJio)KeHH5l H BhJqHTaHH5l .[(AA 4 1, 2 

Ilo.nroTOBKa K KOHrpOJibHOH pa6oTe 
npeo6pa3oBaHH5l CYMM H npoH3Be.neHHM 1 2, 3 

.lJ:eil:CTBHe )'MHO)l{eHHe <I>opMynHpoBaTb npaBHJia YMHO)l{eHH5l H .neneHH5I c 3 1, 2 

.lJ:e:HcTBHe .n:eneHHe noJIO)KHTeJibHhIMH H oTpHU:aTeJibHhIMH qncnaMH, Haxo.nHTh 3 1, 2 
Ilo,n:roTOBKa K KOHTpOJibHOH pa6oTe 3HaqeHH5l qlfCJIOBbIX Bbipa)l{eHHM, co.nep)l{aIIIHX .[(eHCTBH5l 1 2,3 

yMHO)l{eHH5l H .n:eneHH5l c noJIO)KHTeJihHhIMH H orp1maTeJibHhIMH 

qJiCJiaMH. 

Pau:HoHaJihHbie qHcna 2 1, 2 
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CBolicTBa ;:i:eH:crnHH: c pau:HoHaJihHhIMH 0frMICH5ITh, qTo TaKoe pau:HoHaJihHbie q11cna. ITpHMeH5ITh 3 1, 2, 3 
"'IliCJiaMH CBOHCTBa ;:i:eH:CTBliH c paU:HOHaJibHbIMli qliCJlaMli 

KoHTpOJihHhle pa60Th1: 

KoHTpOJihHM pa6orn NQ 7 no TeMe: KpHTHqecKH ou:eHHBaTb nonyqeHHhIH pe3yJioTaT, ocyiu:ecTBJI5ITh 1 3 
«):(eH:CTBli5I c paU:HOHaJibHbIMli caMOKOHTpOJib, npoBep5I5I OTBeT Ha COOTBeTCTBHe ycJIOBHIO, 

"'IliCJiaMH» HaXOJJ:HTh onrn6KH. PenrnTb 3a;:i:aqH c noMOIIIhIO nepe6opa Bcex 

B03MO)KHblX BapHaHTOB 

KoHrpOJibHM pa6orn NQ 8 no TeMe: « KpHTHqecKH ou:eHHBaTh nonyqeHHhIH pe3ynoTaT, ocymecTBJI5ITh 1 3 
CJio)KeHHe H BhNHTaHHe qHcen c CaMOKOHrpOJib, npoBep5I5I OTBeT Ha COOTBeTCTB:He ycJIOBHIO, 

pa3HbIMH 3HaKaMH» HaXOJJ:HTh onrn6KH. PernaTb 3a;:i:aqn c noMOIIIhIO nepe6opa Bcex 

B03MO)KHbIX BapHaHTOB 

KoHTpOJihHM pa6orn NQ 9 no TeMe: « KpHTHqecKH ou:eHHBaTh nonyqeHHhIH pe3yJioTaT, ocymecTBJI5ITh 1 3 
YMHO)KeHne H .neneHHe qHcen c CaMOKOHTpOJib, npoBep5I5I OTBeT Ha COOTBeTCTB:He ycJIOBHIO, 

pa3HbIMH 3HaKaMH» HaxoJJ:HTh olllli6Kn. PernaTb 3a;:i:aqH c noMOIIlhIO nepe6opa Bcex 

B03MO)KHbIX BapHaHTOB 

CaMOCTOHTeJihHaH pa6oTa 9 
ofiyqarom;HXCH: 

TeMaS CoAep~aHHe r1e6Horo MaTepHaJia: 11 
PemeHHe PacKpbITHe cKo6oK PacKpbIBaTb CK06KH nepe.n KOTOpbIMH CTOHT 3HaKli «-», «+», 2 1, 2 

ypaBHeHHii Ko3cpqmu:neHT npnMeHAA npaBHJia. BnIIIOJIH51Th apHcpMeTnqecKHe ;:i:eH:cTBH5I c 2 1, 2 
IIo;:i:o6Hhie cnaraeMbie K03cpcpnu:neHTaMH. 06b5ICH5ITb, qTo TaKOe no;:i:o6Hble cnaraeMbie. 2 1, 2 
PerneHHe ypaBHeHHli ITpHBOJJ:HTh no;:i:o6Hhie cnaraeMbie. 3 1, 2 
IIo;:i:roTOBKa K KOHTpOJihHOH pa6oTe Haxo;:i:HTh KopHH ypaBHeHH5I 1 2, 3 

KoHTPOJihHhie pa60Tb1: 
KoHTpOJihHM pa6orn NQ 10 no TeMe : KpHTHqecKH ou:eHHBaTh nonyqeHHhIH pe3yJihTaT, ocymecTBJI5ITh 1 3 
«PerneHHe ypaBHeHHH» caMOKOHTpOJib, npoBep5I5I OTBeT Ha COOTBeTCTB:He ycJIOBHIO, 

HaXOJJ:HTb OIIIH6Kli. PernaTh 3a;:i:aqli c nOMOIIlbIO nepe6opa BCex 

B03M0)KHblX BapHaHTOB 

CaMOCTOHTeJihHaH pa6oTa 2 
o6yqarom:uxcH: 

TeMa6 CoAep~aHue yqefiHoro MaTepuana: 8 
KoopAHHaThl Ha IIepneHJJ:HKYJI5IPHhie np5IMbie CTpOHTh nepneHJJ:HKYJI5IPHh1e np5IMhie 11 naparrnenhHbie np5IMhie. 1 1, 2 

UJIOCKOCTH IIaparrneJibHbie np5IMbie Pacno3HaBaTb Ha qepTe)KaX H 1no6pa)KeHH5IX naparrnenhHhie M 1 1, 2 
nepneHJJ:HKYJI5IPHhie np5IMbie. 

19 



Haxo.r:i:HTh rrpHMephI rraprurnenhHhIX H rreprreHL(HKyJrnpHhIX 

rrp5IMhIX B OKpy)KaIOm;eM MHpe. llccne.r:i:oBaTb CBOHCTBa 

rreprreHL(HKYil5IPHhIX H rraparrneJibHhIX rrp5IMhIX 

Koop,n:HHaTHM rrnocKoCTh 06n5ICH5ITh H HJIJIIOCTpHpOBaTb IlOH5ITHe I1p5IMOyrOJihHOH 2 1, 2 
I1pe,n:cTaBJieHHe qlfCJIOBOH CHCTeMbI KOOp.IJ:HHaT Ha IIJIOCKOCTH, HCI10Jih30BaTb 2 1, 2 
HHcpopMaIJ;IIH Ha rpacpHKaX TepMHHonor1110. CTpOHTb Ha Koop,n:11HaTHOH rrnocKOCTH TOqKH H 

ITo,n:roTOBKa K KOHTPOJibHOH pa6oTe cpHryphI no 3a,n:aHHbIM KOOp.IJ:HHaTaM, HaXOL(HTh KOOpL(HHaTbI 1 2,3 
ToqeK. I1pe,n:CTaBil5ITh qlfCJIOBYIO HHcpOpMaU:HIO Ha rpacpHKax 

KoHTpOJILHhle pa60T1.1: 

lhorosan KOHTpOJILHan pa6oTa KpHT11qecKH ou:eHHBaTb rronyqeHHbIH pe3ynhTaT, ocymecTBil5ITb 1 3 
caMOKOHTpOJih, rrpoBep5I5I OTBeT Ha COOTBeTCTBHe ycJIOBHIO, 

Haxo,n:HTb onrn6KH. PernaTh 3a,n:aqH c rroMom;hIO rrepe6opa Bcex 

B03MO)l(HhIX BapHaHTOB 

0606ma10mee rroBTopeHHe ilOBTOpHTh rrpoM:,n:eHHhIH MaTep11arr 3a Kypc 6 KJiacca 3 2,3 
CaMOCTODTCJILHan pa6oTa 4 
o6yqaromuxcn: 

IIosTopem1e Co.LJ.ep~aHHe yqe6Horo MaTepuaJia: 2 
rrpoif;:r.eHHoro PemeHHe 3a.r:i:aq BbJqHCil5ITh 3HaqeHH5I Bhipa)KeHHH, co,n:ep)Kam11x HaTyparrhHhie, 2 2, 3 

MaTepuaJia u:en:r:,1e, IlOJIO)KHTeJibHbie H OTpHU:aTeJibHbie qHcJia, 

o6hIKHOBeHHbie H ,n:eC5ITHqHbie .n:po6H, BbIIIOJIH5ITb 

rrpeo6pa30BaHM5I qHcen H Bbipa)KeHHk BhI6HpaTh crroco6 

cpaBHeHH5I qHcen, BhJqHCJieHMH, rrpMMeH5ITb CBOHCTBa 

apHcpMeTHqeCKHX ,n:eHCTBHH L(JI5I paU:HOHaJIH3aU:HH BbJqHCJieHHH. 

PemaTb 3a.r:i:aqH H3 pearrhHOH )l(H3HH, rrp11MeH5ITh MaTeMaTHqecKHe 

3HaHH5I .IJ:Il5I pemeHH5I 3a,n:aq M3 .n:pyrnx rrpe.ri:MeTOB. PemaTb 

3a,n:aqlf pa3HbIMM crroco6aMH, cpaBHHBaTb, BbI6HpaTb crroco6:r:,1 

perneHH5I 3a,n:aqlf . OcymecTBil5ITb caMOKOHTpon:r:, BbIIIOJIH5IeMbIX 

,n:eHCTBHH H CaMOIIpOBepKy pe3yJibTaTa BbJqlfCJieHHH 

II Toro: 108 (ay.LJ..) 
54 (caM.) 

7 KJIACC 
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AJire6pa 
rJIABA 1 15 

BblP A)l{EHIDI, 
TOJK.l(ECTBA, 
YPABHEHIDI 

TeMa 1.1 CoJJ.ep'.ffi:aHHe yqe6Horo MaTepHana: 3 
Bb1pa'.lli:eHHH lJHCJIOBbie Bbipa)l(eHH51 BbIIIOJIH51Tb 3JieMeHTapHbie 3HaKOBO-CHMBOJIHqecKHe 1 1, 2 

Bbipa)l(eHH51 c ITepeMeHHbIMH ,n:eliCTBH51: ITpHMeH51Tb 6yKBbl .D:JI51 o603HaqeHH51 qJICeJI, .D:JI51 1 1, 2 
CpaBHemfe 3Haqemfli Bbipa)l(emfli 3aITHCH 06IIIHX YTBep)l(,n:eHHH; COCTaBJI51Tb 6YKBeHHbie 1 1, 2 

Bbipa)l(eHH51 ITO ycJIOBH5IM, 3a,n:aHHblM CJIOBeCHO, pHCYHKOM mm 

qepTe)l(OM 

KoHTpOJihHbie pa6oThI: He 
npe.nycMoTpeHo 

CaMOCTOHTeJibHaH pa6oTa 2 
ofiyqarom,HXCH: 

TeMa 1.2 CoJJ.ep'.ffi:aHHe yqe6Horo MaTepHana: 4 
Ilpeo6pa10BaHHe CBolicrna ,n:elicrnttli Ha,n: qHcJiaMH Ilpeo6pa30BbIBaTb anre6patt"CJecKHe CYMMbI H 1 1, 2 

Bbipa'.lli:eHHH T o)l(,[(ecrna ITpOH3Be,n:eHH51 (BbIIIOJIH51Tb ITpHBe,n:eHHe ITO,n:o6HbIX CJiaraeMbIX, 1 1, 2 
To)l(L(ecrneHHbie ITpeo6pa3oBamrn pacKpbITHe CKo6oK, yrrpoIIIemfe ITpOH3Be,n:eHttli). 1 

BblqJICJI51Tb "CJHCJIOBOe 3Ha"CJemfe 6yKBeHHoro 

Bblpa)l(eHH5I; HaXO.D:HTb o6JiaCTb .D:OITYCTHMbIX 3HaqeHHH 

ITepeMeHHblX B Bbipa)l(eHHH 

KoHTpOJibHbie pa60Tb1: KpHTHqecKH oueHHBaTb ITony-qeHHbIH pe3yJibTaT, ocyIIIeCTBJI51Tb 1 3 
KoHTpOJibHM pa6orn NQ 1 ITO TeMe caMOKOHTpOJib, ITpoBep5151 OTBeT Ha COOTBeTCTBHe ycJIOBHIO, 

«Ilpeo6pa30BaHHe Bbipa)l(eHHH» Haxo,n:HTb onm6KH. PernaTb 3a,n:a"CJH c ITOMOIIIbIO ITepe6opa Bcex 

B03MO)l(HbIX BapHaHTOB 

CaMOCTOHTeJibHaH pa6oTa 2 
ofiyqaro IIJ,HXCH: 

TeMa 1.3 CoJJ.ep'.lli:aHHe yqe6Horo MaTepHaJia: 6 
YpaBHeHHH c YpaBHeHHe H ero KOpHH Pacrro3HaBaTb mrneliHbie ypaBHeHH51. PernaTb JIHHeHHbie 1 1, 2 

0)1,HOH TI1rneHHOe ypaBHeHHe C O.D:HOH ypaBHeHH51. PernaTb TeKCTOBbie 3a,n:a"CJH anre6pattqecKHM 2 1, 2 
rrepeMeHHOH ITepeMeHHOH crroco6oM: ITepexo,n:HTb OT CJIOBeCHOH cpopMyrrHpOBKH ycJIOBH51 

PerneHHe 3a,n:aq c ITOMOIIIbIO ypaBHeHHli 3a,n:aq11 K anre6paH"CJeCKOH MO,n:eJIH rryTeM COCTaBJieHH51 2 1, 2 
ypaBHeHH5I; pernaTb COCTaBJieHHOe 

ypaBHeHtte; HHTepITpeTHpOBaTb pe3yJibTaT. 
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KouTpOJihHhie pa6oThI: KpHnrqecKH ou,eHHBaTb noJiyqeHHbIH pe3yJibTaT, ocymecTBJI.sITb 1 3 
KoHTpOJibHa.sr pa6orn M~ 2 no CaMOKOHTpOJib, npoBep.sr.sr OTBeT Ha COOTBeTCTBHe ycJIOBIUO, 
TeMe:«YpaBHemrn c O.IJ;HOH Haxo,n;HTb onrn6KH. PernaTb 3a,n;aq:a c noMOIIJ,bIO nepe6opa Bcex 
nepeMeHHOH» B03MO)l(Hb!X Bap:aaHTOB 

CaMOCTOHTeJihHaH pa6oTa 2 
o6yqaI-OIIJ,HXCH: 

TeMa 1.4 Co.z:i;ep:mamre yqe6uoro MaTep11aJia: 2 
CTaT11cTnqecK11e Cpe.n;Hee apmpMeT:aqecKoe, p33Max :a IIpe.n;crnBJI5ITb HmpopMau,mo B BH.IJ;e Ta6JIHU, CTOJI6'laTbIX H 1 1, 2 
xapaKTepHCTHKH Mo,n;a KpyroBbIX .IJ;HarpaMM. IlpHBO.Il;HTb npHMepbI qifCJIOBbIX ,n;aHHbIX 

Me.n;:aaHa KaK CTaTHCTHqecKa.sr (ueHa, pocT, BpeM.sr Ha ,n:opory HT . .z:i:.), Haxo,n:HTb cpe,n:Hee 1 1, 2 
xapaKTepHCTHKa apmpMeT:aqecKoe, p33Max q:acJIOBbIX Ha6opoB. 

IlpHBO.z:t:HTb co,n:ep)l(aTeJibHbie npHMepbI HCnOJib30BaHH.sI cpe,n:HHX 
.z:t:JI5I omrcaHH.sr ,n:aHHbIX 

KouTpOJihHhle pa6oThI: He 
npe.LIYCMOT])eHo 

CaMOCTOHTeJihttasi pa6oTa He 

o6yqaI-OIIJ,HXCH: 
npe.LIYCMOT])eHO 

rJIABA2 8 
<I> YHKU:lUf 
TeMa 2.1 Co.z:i;ep:maH11e yqe6Horo MaTep11aJia: 3 

<l>ymnJ;HlI" HX qTO TaKOe cp)'HKIJ,H.sI Bbrq:acJI5ITb 3HaqeHH5I cp)'HKUHH, 3a,n:aHHbIX cpopMyJiaMH, 1 1, 2 
rpa«)>uKu BbrqHcJiemre 3HaqeHHii <l>YHKUHH no COCTaBJI5ITb Ta6JIHIJ,bl 3HaqeHHH <l>YHKIJ,HH, CTpOHTb ITO TOqKaM 1 1, 2 

¢opMyJie rpa¢HKH <l>YHKUHH. OnHCbIBaTb CBOHCTBa <l>YHKIJ,HH Ha OCHOBe ee 

f pa¢HK <i>YIIKUHH rpa¢:aqecKoro npe,n:cTaBJieH:a.sr. 1 1, 2 
Mo,n;eJIHpoBaTb peanbHbie 3aBHCHMOCTH ¢opMyJiaMH :a 
rpa¢:aKaMH. qHTaTb rpa¢.HKH peaJibHbIX 3aB.HC.HMOCTeii. 

KoHTpOJihHhle pa6oThl: He 
npe.nycMo-rpetto 

CaMOCTOHTeJihHaH pa6oTa 1 
ofiyqaI-OIIJ,lIXCH: 

TeMa 2.2 Co.z:i;ep:mauue yqe6Horo MaTepuaJia: 5 
JluaeilHaH IIp.srMa.sr nponopu,.HOHaJibHOCTb :a ee CTpOHTb rpa¢HKH <l>YHKU.HH, ,n:JI.sr .HCCJie,n:oBaHH5I noJIO)l(eHH5I Ha 2 1, 2 
«i>YHKU,HH rpa¢HK KOOp.z:t:.HHaTHOH nJIOCKOCTH rpa¢.HKOB <l>YHKUHH B 3aB.HC.HMOCT.H OT 

JhrneiiHa.sr <l>YHKU.H.sI H ee rpa¢HK 3HaqeH.HH K03¢¢.Hu,.HeHTOB, BXO.z:t:.sIIIJ,HX B ¢opMyJiy. 2 1, 2 
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PacII03HaBaTh BHJ(hI H3yqaeMhIX 

cpym<I.J;HH. TioKa3hIBaTh cxeMaTwieCKH nono:>Kemie Ha 

KOOp,UHHaTHOH IIJIOCKOCTH rpa<):>HKOB <l>YHKUHH. 

KouTpOJihHhie pa6oThI: KpHTHqecKH ou;eHHBaTh nonyqeHHhIH pe3yJihTaT, ocymecrnmITh 1 3 
KoHTpOIIhHM pa6orn .NQ 3 no TeMe: caMOKOHTpOJih, nposepIDI OTBeT Ha COOTBeTCTBHe ycnosmo, 

« <l>j'HKUHH» HaXO,UHTh onrn6KH. 

CaMOCTOHTeJihHaH pa6oTa 1 
06yqaro111HXCSI: 

rJIABA 3 9 
CTEIIEHh C 

HATYP AJihHhIM 
IIOKA3ATEJIEM 

TeMa 3.1 CoJJ,ep'1\'.auHe yqe6uoro MaTepHaJia: 4 
CTeneuh Hee Orrpe.neneHHe CTerreHH c HaTypanhHhIM OnHchrnaTh MHO:>KeCTBO u;eJihIX qHcen, MHO:>KeCTBO 1 1, 2 

CBOHCTBa IIOKa3aTeJieM pau;HOHaJihHhIX "l!HCeJI, COOTHOIIIem1e Me:>K.ny 3THMH 

YMHO:>KeHHe H .neneHHe CTerreHeli MHO:>KeCTBaMH. CpaBHHBaTh H yrropH,[(O"l!HBaTb pau;HOHaJihHbie 1 1, 2 
B03se,neHHe B cTerreHb rrpoH3Be,neHH5I qHcJia, BhIIIOJIH5ITh BbJqHCJieHH5I c pau;HOHaJihHhlMH 2 1, 2 

H CTerreHH qHcJiaMH, BbJqHCJI5ITh 3HaqeHH5I CTeIIeHeli c u;eJiblM IIOKa3aTeJieM 

KouTpOJihHhie pa6oThI: He 

npe)lyCMOTPeHO 

CaMOCTOHTeJihHaH pa6oTa 1 
06yqaro111HXCSI: 

TeMa 3.2 CoJJ,ep'1\'.auHe yqe6uoro MaTepHaJia: 5 
0)1.uoqJieHhI 0,nHOqJieH Hero CTaH,napTHhIH BH,U <l>opMyJIHpOBaTh orrpe,neJieHHe KBa,npaTHoro KOpH51 H3 1 1, 2 

YMHO:>KeHHe o,nHoqneHOB. Bo3Be,neHHe qHcna. I1crroJih30BaTb rpacpHK cpyHKUHH 2 1, 2 
0,[(HOqJieHOB B CTerreHh y = x2 ,UJI5I HaXO)l{,[(eHH5I KBa,npaTHhlX 

<l>yHKUHH y=x 2 H y=x 3 H HX rpacpHKH KOpHeli. BhJqHCJI5ITb TOqflbie H rrpH6JIH:>KeHHbie 3HaqeHH51 KOpHeli, 1 1, 2 
HCIIOJih3Y5I npH Heo6xo,nHMOCTH KaJibKYJI5ITOp ; rrpoBO,[(HTh ou;eHKY 

KBa,npaTHhIX KOpHeH. 

<l>opMyJIHpOBaTh orrpe.neneHHe KOpH51 TPeTheH CTeneHH; HaXO,[(HTh 

3HaqeHH51 Ky6HqecKHX KOpHe:H 

KouTpOJihHhie pa60ThI: 1 3 
KoHTp01IhHM pa6orn ,NQ 4 rro KpHTHqecKH ou;eHHBaTb nonyqeHHhIH pe3yJihTaT, ocymecTBJI5ITh 

TeMe: « CTeneHh c HaTypaJibHhlM caMOKOHTpOJih, npoBepIDI OTBeT Ha COOTBeTCTBHe y cJIOBHIO, 

IIOKa3aTeJieM» HaXO,UHTh onrn6KH. 
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CaMocTOHTeJibHaH pa6oTa 1 
o6yqarom;HXCH: 

rJIABA 4 15 
MHOrO'IJIEHbl 

TeMa 4.1 CoAep'.11\'.aune yqe6uoro MaTepuaJia: 4 
CyMMa u MHoroqneH H ero CTaH,napTHbIM BHJJ: <l>opMymrpoBaTb, 3anHCbIBaTb B CHMBOJIHqeCKOM cJ:>opMe 2 1, 2 
pa3HOCTb CJio)l{eHHe H s1:,rq:aTaHHe MHoroqneHoB H o6ocHOBbIBaTb CBOMCTBa CTeneHH c HaTypaJibHbIM 2 1, 2 

MHOroqJieHOB nOKa3aTeJieM; npHMeH5ITb CBOMCTBa CTerreHH JJ:IDI npeo6pa30BaHHSI 

Bbipa)KeHHM H BbrqHcJieHHM. BbinOJIHSITb ,nelicTBHSI c 

MHoroqneHaMH. 

KouTpOJihHhie pa6oThI: He 

npe,!\yCMOTpeHO 

CaMOCTOHTeJihHaH pa6oTa 1 
o6yqarom;HXCH: 

TeMa 4.2 CoAep'.11\'.aHue yqe6Horo MaTepuaJia: 4 
IlpoH3BCACHHe YMHO)KeHHe o,n:HoqrreHa Ha MHoroqneH B1:,rnorrHS1Tb pa3JIO)KeHHe MHoroqrreHoB Ha MHO)KHTeJIH. 1 1, 2 

O;:J:HO'IJieHa H B1:,rneceHHe o6rnero MHO)KHTeIDI 3a Pacno3HaBaTb KBa,npaTHblli TpexqneH, BbUICHSITb B03MO)KHOCTb 2 1, 2 
MHoroqJieua CK06KH pa3JIO)KeHHSI Ha MHO)KHTeJIH, npe,ncTaBJUITb KBa,npaTHbIM 

TpexqneH B BH,ne npOH3Be,neHHSI JIHHeMHbIX MHO)l{HTerreli 

KouTpOJihHhie pa60Tb1: Kp:aT:aqecKH oueHHBaTb nonyqeHHbIM pe3y111:,TaT, ocyrnecTBIDITb 1 3 
KoHTpOJibHM pa6orn .N!~ 5 no TeMe: CaMOKOHTpOJib, nposepSISI OTBeT Ha COOTBeTCTBHe ycrrosmo, 

«IlpoH3Be,n:eHHe OJJ:HOqJieHa H HaXOJJ:HTb oum6KH 

MHoroqneHa» 

CaMOCTOHTeJihHaH pa6oTa 1 
o6yqarom;HXCH: 

TeMa 4.3 Co;:i:ep'.11\'.aHue yqe6Horo MaTepuaJia: 7 
Ilpou3Be,lJ;eHue YMHO)Kemre MHoroqneHa Ha IIpHMeHSITb pa3JIH~bre <PopMbI CaMOKOHTpoIDI npH BbIIIOJIHeHHH 3 1, 2 
MHOroqJieHOB MHoroqneH npeo6pa30BaHHM 

Pa3JIO)KeHHe MHoroqneHa Ha 3 1, 2 
MHO)KJ1TeJIH cnoco6oM rpynnHpOBKH 

KoHTpOJihHhie pa60Tb1: KpHT:aqecKH oueHHBaTb norryqeHHbIM pe3y111:,TaT, ocyrnecTBIDITb 1 3 
KoHTpOJibHM pa6orn .N2 6 no TeMe: CaMOKOHTpOJib, nposepSISI OTBeT Ha COOTBeTCTBHe ycrrOBHIO, 

«IlpoH3Be,n:eHHe MHoroqneHOB» HaXOJJ:HTb oum6KH 

CaMOCTOHTeJibHaH pa6oTa 2 
o6yqaromuxcn: 
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rJIABA 5 14 
<l>OPMY Jlhl 

COKP AllJ,EHHOro 
YMHOiKEHIDI 

TeMa 5.1 CoJJ.ep~aHHe yqefiHoro MaTepHaJia: 4 
KBaJJ.paT cyMMhl B03se.n:em1e B KBa.n:paT H B Ky6 C)'MMbl BbIIIOJIIDITb .n:eH:crs1rn c MHoroqneHaMH. 2 1, 2 

H KBa)J.paT If pa3HOCTH .n:syx Bbipa:>KeHHH BbIBO.ll;HTb cpopMynhI coKpameHHOro )'MHO:>KeHH5I, npHMeH5ITb HX 

pa3HOCTH Pa311o:>Kem1e Ha MHO)KHTeJIH c B npeo6pa30BaHH5IX Bbipa:>KeHHH H BbJqHCJieHH5IX. 2 1, 2 
IlOMOID:blO cpopMyn KBa,npara C)'MMbl H BbIIIOJIH5ITb pa311o:>Kem1e MHoroqneHOB Ha MHO:>KHTeJIH. 

KBa.n;para pa3HOCTH 

KoHTpOJihHhie pa6oThI: He 
npe11ycMOTPeHO 

CaMOCTOHTeJihHaH pa6oTa 1 
ofiyqa10I11HXCH: 

TeMa 5.2 Co)J.ep~aHHe yqefiuoro MaTepHaJia: 5 
Pa3HOCTh YMHO:>KeHHe pa3HOCTH .n:syx Pacno3HaBaTb KBa.n;paTHbIH rpexqneH, Bbl5ICH5!Tb B03MO:>KHOCTb 1 1, 2 

KBa)J,paTOB. Bblpa:>KeHHH Ha HX cyMMY pa3JIO:>KeHH5I Ha MHO:>KHTeJIH, npe.n:craBJI5ITb KBa.n;paTHblH 

CyMMa H Pa3JIO)Kem1e pa3HOCTH KBa.n;paros Ha rpexqneH B m1.n:e npmnse.n:eHH5I JIHHeHHhIX MHO)KHTeneH:. 2 1, 2 
pa3HOCTh KyfioB MHO:>KHTeJIH 

Pa3JIO:>KeHHe Ha MHO:>KHTeJIH cyMMbI H 1 1, 2 
pa3HOCTH Ky60B 

KoHTpOJihHhie pa60Th1: KpHrHqecKH 011eHHBaT1> nonyqeHHbIH pe3yJibTaT, ocymecTBJI5ITb 1 3 
KoHTpOJibHM pa6ora N2 7 no TeMe: caMOKOHTpOJib, nposep5!5I OTBeT Ha COOTBeTCTBHe ycnoBHIO, 

«Pa3HOCTb KBa.n;paTOB» HaXOJ(HTb omH6KH. 

CaMOCTOHTeJihHaH pa6oTa 1 
06yqa10I11HXCH: 

TeMa 5.3 CoJJ.ep~auHe yqefiHoro MaTepHaJia: 5 
Ilpeo6pa3oBaHHe Ilpeo6pa30BaHHe 11enoro Bb1pa:>1<eHH5I B I1pHMeH5ITb pa3JIHqHbie cpopMbl CaMOKOHTPOJI5I npH BbIIIOJIHeHHH 2 1, 2 

U.CJihlX MHoroqneH npeo6pa3oBaHHH 

Bbipa~eHHH IlpHMeHeHHe pa3nHqHbIX cnoco6os ,n;JI5I 2 1, 2 
pa3JIO:>KeHH5I Ha MHO:>KHTeJIH 

KoHTPOJihHhie pa60ThI: 1 3 
KoHTpOJibHM pa6ora N2 8 no r eMe KpHrHqecKH 011eHHBaTb nonyqeHHhIH pe3y11nrar, ocymecTBJI5ITb 

«I1peo6pa3osam1e 11enbIX Bb1pa:>KeHHH» CaMOKOHTpOJib, nposep5I5I OTBeT Ha COOTBeTCTBHe y crrOBHIO, 

HaXO.ll;HTb omH6KH 
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CaMOCTOHTeJihHaH pa6oTa 1 
ofiyqaio l.QHXCH: 

rJIABA 6 9 
CMCTEMhl 

JIMHEllHhIX 
YPABHEHMM 

TeMa 6.1 Co,a;ep'1Caune yqefiuoro MaTep11aJia: 4 
JI11ue:Uub1e flirneHHOe ypaBHem1e C .IJ:B)'M5I Orrpe,n:elliITb, 5IBllileTC5I mr rrapa qrrcen perneHrreM ,n:aHHOro 1 1, 2 

ypaBHeHHH c rrepeMeHHbIMH II HX CHCTeMbI ypaBHeHH5I c .IJ:BYM5I rrepeMeHHbIMH; rrpHBO.IJ:HTb rrprrMepbI 
ti;BYMH rpaqrnK JIHHeHHOfO ypaBHeHH5I peIIIeHH5I ypaBHeHHH c .IJ:B)'M5I rrepeMeHHbIMH. 1 1, 2 

nepeMeHHhIMH HX CrrcTeMbI n:rrHeHHbIX ypaBHeHrrli c PernaTb 3a,n:aq:rr, anre6parrqecKoli Mo,n:eJibIO KOTOpbIX 5IBllileTc5I 2 1, 2 
CHCTeMhl .IJ:B)'M5I nepeMeHHbIMH ypaBHeHrre c .IJ:B)'M5I rrepeMeHHbIMH; HaxO,IJ:HTb u:eJibie perneHH5I 

rryTeM rrepe6opa 

KouTpOJILHhie pa6oThl: He 
npeeycMOTj)etto 

CaMOCTOHTeJihHaH pa6oTa 2 
ofiyqaiomuxcH: 

TeMa 6.2 Co,a;ep'1Cauue yqefiuoro MaTepMaJia: 5 
Pemeuue cucTeM Crroco6 rro.i:i:cTaHOBKH PernaTb crrcTeMbI ,n:Byx ypaBHeHrrli c .IJ:B)'M5I rrepeMeHHbIMH, 1 1, 2 

JIHHeHHhIX Crroco6 CJIO)KeHrr5I YKa3aHHbie B co,n:ep)l{amu1. 1 1, 2 
ypasuett11ii PerneH:rre 3a,naq c rroMomi,10 crrcTeM PernaTb TeKCTOBbie 3a,n:aqrr anre6parrqecKrrM cnoco6oM: 2 1, 2 

ypaBHeHHH rrepeXO.IJ:HTb OT CJIOBeCHOH cpopMyn:rrpOBKH ycJIOBH5I 3a,n:aq:rr K 
anre6pa:rrqecKOH MO,n:enrr rryTeM COCTaBnemrn CHCTeMbI 
ypaBHeH:rrli; peIIIaTb COCTaBJieHHYIO CHCTeMy ypaBHeHrrli; 
HHTeprrpeTrrpoBaTb pe3yni, TaT 

KouTpOJILHhle pa60Th1: 1 3 

KoHTpOJibHM pa6orn N~ 9 no TeMe: KprrTrrqecK:rr ou;eHrrBaTb rronyqeHHbIH pe3yJibTaT, ocymecTBlliITb 
«PeIIIeHrre CHCTeM JIHHeHHbIX caMOKOHTPOJib, rrpoBep5I5I OTBeT Ha COOTBeTCTBHe ycJIOBHIO, 
ypaBHeHHH» HaXO)::(HTb OIIIH6Krr 

CaMOCTOHTeJihHaH pa6oTa 1 
ofiyqaiomuxcH: 

IloBTopeuue Co,a;ep'1CaHHe yqefiuoro MaTepuaJia: 2 
npoii,ll,ettuoro IIo,nroTOBKa K HTOfOBOH KOHTpOJibHOH 3HaTb MaTep:rran, myqeHHbIH B Kypce MaTeMaTHKH 3a 7 KJiacc. 1 1, 2 

MaTepuaJia pa6oTe y MeTb nprrMeH5ITb rronyqeHHbie 3HaHH5I Ha npaKTHKe. 

IfroroBM KOHTPOJibHM pa6oTa 1 3 
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I lIToro: 72 (ayJ:l.) I 
36(caM.) 

rEOMETPIUI 
rJIABAl 16 

HA~JlhHhlE 

rEOMETPJ.IqECKJI 
E CBE)J,EHIDI 

TeMa 1.1 Co):(ep~auue yqefiuoro MaTepuaJia: 1 

IlpHM3H H T O"CJKH, rrp51Mhie, OTpe3KH 06pa6aThIBaIOT HHcpOpMau:mo H rrepe,n:aIOT ee ycTHhIM, 1 1, 2 
0Tpe30K IlHChMeHHhIM H CHMBOJihHhIM crroco6aMH 

KouTpOJihHhle pa60ThI: He 

npe,[\yCMOTPeHO 

CaMOCTOHTeJihHaH pa6oTa ofiyqaroinuxcH: He 

npe,l\)'CMOTJleHO 

TeMa 1.2 Co}:(ep~auue yqefiuoro MaTepuaJia: 1 

Jlyq H yroJI Jlyq, yrorr 06pa6aThIBaIOT HHcpopMau:mo H rrepe,n:aIOT ee ycTHhIM, 1 1, 2 
rpacpwieCKHM, IlHChMeHHhIM H CHMBOJihHhIM crroco6aMH 

KouTpOJihHhie pa60ThI: He 
rrpe,n:ycMoT 

peHO 

CaMOCTOHTeJihHaH pa6oTa ofiyqaroinuxcH: 1 

TeMa 1.3 Co}:(ep~auue yqefiuoro MaTepuaJia: 3 

Cpasueuue PaBeHCTBO reoMeTpH:qecKHX qrnryp Brra,n:eroT CM1>1crroB1>IM 'ITeHH:eM. Tipe;::i:cTaBIDIIOT 1 1, 2 
0Tpe3KOB H yrJIOB CpaBHeHH:e oTpe3KOB H yrrroB HHcpopMaU:HIO B pa3HhIX cpopMaX (TeKCT, rpacpHKa, 1 1, 2 

CHMBOJihl) 

KouTpOJihHhie pa6oThI: 1 3 
KoHTpOJihHM pa6orn N2 1 no TeMe: 

«CpaBHeHH:e 0Tpe3KOB H yrnoB» 

CaMOCTOHTeJihHaH pa6oTa ofiyqaroinuxcH: 1 

TeMa 1.4 Co):(ep~auue yqefiuoro MaTepuaJia: 2 

lI3Mepeuue ,lJ;nHHa oTpe3Ka. E;::i:HHHU:hI H3MepeHH51 y CTaHaBJIHBaIOT aHaJIOrHH .D:lliI 110HHMaHH51 2 1, 2 
0Tpe3KOB 3aKOHOMepHOCTeli, HCI10Jlh3yIOT HX B perneHHH 3a,n:aq 

KouTpOJihHhie pa6oThI: He 

npe,l\YCMOTJleHO 

CaMOCTOHTeJihHaH pa6oTa ofiyqaroinuxcH: 1 
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TeMa 1.5 Co}l,epmaHue r1e6Horo MaTepuaJia: 2 
H1Mepeuue yrJioB f pa.n:ycHM Mepa yrna ITpe.n:crnBIDIIOT HH<i>opMall;HIO B pa.3HbIX <PopMax (TeKCT, 1 1, 2 

l13MepeHH:e yrJIOB Ha MeCTHOCTll rpa<i>HKa, CllMBOJibI) 1 1, 2 

KoHTpOJihHble pa6oTbl: He 

npe,DYCMOTPeHO 

CaMOCTOSITeJibHaH pa6oTa 06yqarom;uxc11: 1 
TeMa 1.6 CoJJ.epmaHue yqe6Horo MaTepuaJia: 7 

IlepneH)1.HKY JIHpH CMe)KHbie a BepTHKaJibHbie yrJibI Haxo.n:5IT B ~e6HH:Kax, B T.q. HCIIOJib3Y5I MKT, 2 1, 2 
bIC Ilp.SIMblC ITeprreHJ(HKYIDIPHI>Ie rrp5IMbie J(OCTOBepHYIO HH<i>opMall;HIO, Heo6XOJ(HMYIO J(JUI perneHH5I 2 1, 2 

ITocTpoem1e rrp5IMbIX yrJioB Ha MeCTHOCTH 3a.n:aq 1 1, 2 
ITo.n:roTOBKa K KOHTpOJibHOH pa6oTe 1 2,3 
KoHTpOJihHble pa60Thl: I1pHMeH5IIOT IIOJI~eHHbie 3HaHH5I rrpH perneHHll 1 3 
KoHTpOJibHM pa6oTa N2 2 110 TeMe: pa.3JIHqHoro BHJ(a 3a.n:aq 

«113MepeHH:e yrnoB. ITeprreHJ(HKYJI5IpHbie 

IIp5IMbie» 

CaMOCTOHTeJibHaH pa6oTa 06yqarom;uxc11: 1 
rJIABA2 15 

TPEYI'OJihHMKM 

TeMa 2.1 CoJJ.epmaHne yqe6Horo MaTepuaJia: 2 
I rrpH3HaK TpeyroJibHHK. ITepBbIH rrpH3HaK paBeHcrna y CTaHaBJIHBaIOT aHaJIOrHH J(JUI IIOHHMaHH5I 2 1, 2 
paBeHCTBa TpeyroJibHIIKOB 3aKOHOMepHOCTeli, llCIIOJib3YIOT HX B perneHHll 3a.n:aq 

TpeyrOJihHHKOB 

KoHTpoJILHLie pa6oThl: He 

npe):\YCMOTPeHO 

CaMOCTOHTCJILHaSI pa6oTa 06yqaro:m;uxc11: 1 
TeMa 2.2 CoJJ.epmaHne yqe6Horo MaTepHaJia: 2 

MeJJ.HaHbI, Me.n:HaHbI, 6H:cceKTpHcb1 H BbICOTbI CTp05IT JIOrHqecKH o6ocHoBaHHOe paccy)l():(eHHe, 1 1, 2 
6HCCCKTpHChl H TpeyrOJibHH:Ka BKJIIOqaIOIII.ee ycTaHOBJieHH:e IIpllqJIHHO-CJie,r:i:cTBeHHbIX 

BhICOTbl CB5I3eH 

TpeyroJILHHKa PaBHo6e.n:peHHhIH TpeyroJihHHK H ero CBOHCTBa CTPYKTYPHPYIOT 3HaHH5I, orrpe.n:eJI5IIOT ocHOBHYIO H 1 1, 2 
BTOpOCTerreHHYIO HH<i>opMall;MIO 

KoHTpOJihHble pa6oTbl: He 

npe):lyCMOTPeHO 

CaMOCTOHTCJihHaH pa6oTa 06yqaro:m;uxc11: 1 
TeMa 2.3 Co.LJ.epmaHHe yqe6Horo MaTepHaJia: 6 
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BTopoii H TpeTuii BTopo:ii npn3HaK paBeHCTBa TpeyroJibHHKOB y CTaHaBJillBaIOT aHanonu1 ,I(Jl51 nOHHMaHH51 2 1, 2 
npH3HaKII 3aKOHOMepHOCTeii, ncnoJib3YJOT HX npn perneHFIH 3a,n:aq 

paBeHCTBa TpeTHii npM3HaK paBeHcTBa TpeyrorrhHHKOB Ocy:m:ecTBllillOT cpaBHeHMe, H3BJieKaioT Heo6xo.D:HMYJO 2 1, 2 
TpeyroJihHIIKOB IIo,n:roTOBKa K KOHTpOJihHOH pa6oTe HHcpopMau:mo, nepecpopMyrrMpYJOT ycrroBMe, cTp051T 1 2, 3 

rrorMqecKyio u:enoqKy 

KoHTpOJihHhle pa6oThl: IIpnMeH51IOT norryqeHHhie 3HaHH51 npH perneHHH 1 
,., 
_) 

KoHTpOnhHa51 pa6oTa NQ 3 no TeMe: pa3rrMqHoro BM,n:a 3a,n:aq 

«IlpH3HaKH paBeHCTBa TpeyroJibHHKOB» 

CaMOCTOHTeJihHaH pa6oTa o6rrnwm,uxcH: 1 
TeMa 2.4 CoJJ:ep'1CaH11e yqefiHoro MaTepuaJia: 6 

3a,[(aq11 Ha 0Kpy)KHOCTh AHanH3HPYJOT H cpaBHHBaIOT cpaKThI H 51BrreHH51 2 1, 2 
IIOCTpOeHHe IIocTpoeHmI u:npKyrreM H JIHHeH:KoH: Brra,n:eIOT CMhICJIOBhIM qTeHMeM 2 1, 2 

IIo,n:roTOBKa K KOHTPOJihHoH: pa6oTe IIoBTOpHTh norryqeHHhie 3HaHM51 1 2, 3 
KoHTPOJihHhle pa6oThl: 1 3 
KoHTponhHa51 pa6orn NQ 4 no TeMe: IlpHMeH5IIOT norryqeHHbie 3HaHH51 npH perneHHH 

«TpeyrorrhHHKH» pa3JIHqffOro BM,n:a 3a,n:aq 

CaMOCTOHTeJihHaH pa6oTa ofiyqawm,uxcH: 1 
rJIABA 3 12 

IlAPAJIJIEJihHhIE 
IlPHMhlE 
TeMa 3.1 CoJJ:ep'1CaHHe yqefiHoro MaTepuaJia: 3 

fipH3HaKII Orrpe.n:erreHMe napanrrerrhHhIX np51MhIX BoccTaHaBJIHBaIOT npe,n:MeTHYJO CMTyaU:HIO, onMcaHHYJO B 1 1, 2 
napaJIJieJihHOCTH 3a,n:aqe, nepecpopMyrrMpyIOT ycrroBHe, H3BJieKaTh 

ABYX npHMhIX Heo6xo,n:HMYJO HHcpopMaU:HIO 

IIpM3HaKH napanrrerrhHOCTH ,n:Byx np51MhIX 06pa6aThIBaIOT HHcpopMaI!HIO H rrepe,n:aIOT ee ycTHhIM, 1 1, 2 
nHCbMeHHhIM, rpacpucieCKHM H CHMBOJlhHhIM cnoco6aMH 

Crroco6h1 nocTpoeHH51 rrapanrrenhHhIX np51MhIX y CTaHaBJIHBaIOT aHanOrHH ,I(Jl51 IIOHHMaHH51 1 1, 2 
3aKOHOMepHOCTeii, HCnOJih3YJOT HX B perneHHH 3a,n:aq. 

IIpMMeH51IOT norryqeHHhie 3HaHH51 rrpH perneHHH 

pa3JIHqHoro BM,n:a 3a,n:aq 

KoHTpOJihHhle pa6oThI: He 
npe.ny cMOTJJeHo 

CaMOCTOHTeJI1>HaH pa6oTa ofiyqawm,uxcH: 1 
TeMa 3.2 CoJJ:ep'1Cam1e yqefiHoro MaTepuaJia: 8 
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AKcHoMa 06 aKCHOMaX reoMeTpHH CTpo5IT norttqecKH o6ocHoBaHHOe paccy)l{)l;eHtte, 1 1, 2 
napaJIJieJihHhIX BKJIIoqarom:ee ycTaHOBJieHH:e npHqHHHO-CJie,n:cTBeHHblX 

npHMhIX CB5I3eii 

AKcttoMa napanneJibHhIX np5IMhIX BoccTaHaBJIHBaIOT npe.n:MeTHYIO cttTya11mo, onttcaHHYIO B 1 1, 2 
3a.z:i:aqe, nepecpopMynrrpyIOT ycnoBtte, H3BJieKaTb 

Heo6XO.IJ:HMYIO HHcpOpMalJHIO 

TeopeMa 06 yrnax, o6pa3oBaHHhIX .D:BYM5I 06pa6aThIBaIOT HHcpopMalJHIO li nepe.n:aIOT ee ycTHbIM, 2 1, 2 
napanneJibHhIMH np5IMhIMH H ceKym:eii nHCbMeHHhIM, rpacpRqecKHM li CliMBOJibHblM cnoco6aMH 

Yrn1>1 c cooTBeTCTBeHHO napanneJihHhIMH rr IlpRMeH5IIOT nonyqeHHbie 3HaHli5I npH perneHlili 2 1, 2 
nepneH.IJ:liKYJI5IpHblMli CTOpoHaMH pa3JIHqffor o BR.IJ:a 3a.z:i:aq. CTp05IT norrrqecKH 

Ilo.n:roTOBKa K KOHTpOJibHOH pa6oTe o60CHOBaHHOe paccy)l{)l;eHHe, BKJIJOqaIOm:ee ycTaHOBJieHHe 1 2,3 
npliqHHHO-CJie.n:cTBeHHblX CB5I3eii 

KoHTpOJihHhle pa6oThl: IlpRMeH.SIIOT nonyqeHHhie 3HaHH5I rrpli perneHHli 1 3 
KoHTpon1>Ha5I pa6orn N~ 5 no TeMe:«IlpmHaKR pa3JIJiqHoro Btt.n:a 3a.z:i:aq 

napanJieJibHOCTli np5IMbIX» 

CaMOCTOHTeJii.HaH pa6oTa ofiyqarom;HxcH: 2 
rJIABA4 26 

COOTHOllIEHIDI 
ME)K,l1Y 

CTOPOHAMM lI 
YrJIAMM 

TPEYrOJihHMKA 

TeMa 4.1 Co;:i:ep:1KaH11e yqe6Horo MaTepHaJia: 6 
CyMMa yrJIOB TeopeMa o CYMMe yrnoB TpeyronhHHKa BoccTaHaBJIHBaIOT npe.n:MeTHYIO CRTya11R10, omrcaHHYIO B 2 1, 2 
TpeyroJILHHKa 3a.z:i:aqe, nepecpopMynttpyIOT ycnoBHe, H3BJieKaTh 

Heo6xo.n:HMYIO HHcpOpMalJHIO 

Btt.IJ:hlTpeyronhHHKOB 06pa6aTb1BaIOT HHcpOpMalJHIO H nepe.n:aIOT ee ycTHbIM, 2 1, 2 
Ilo.n:roTOBKa K KOHTpOJibHOH pa6oTe nHCbMeHHbIM, rpacpttqecKHM H CHMBOJibHbIM cnoco6aMH 1 2, 3 

KoHTpOJihHhle pa6oThl: IlpRMeH5IIOT nonyqeHHbie 3HaHH5I npli perneHHH 1 3 
KoHTpOJihHa5I pa6orn N!2 6 no TeMe: «CYMMa pa3JIHqHoro Btt.n:a 3a.z:i:aq 

yrJIOB TpeyroJihHHKa» 

CaMOCTOHTCJibHaH pa6oTa ofiyqarom;HxcH: 2 
TeMa 4.2 Co;:i:ep:IKaHHe yqe6Horo MaTepHaJia: 7 
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CooTuomeHHB T eopeMa 0 COOTHOIIIemrnx Me)l(J(y CTOpOHaMH KpnTH"':IecKn ou;eHnBaIOT nonyqeHHhIM orneT, 2 1, 2 
Me~ CTOpOH3MH n yrrraMn ocymecTBllillOT caMOKOHTpOJib, nposepIDI OTBeT Ha 

H yrJiaMH TpeyroJibHHKOB COOTBeTCTBHe ycnosmo 

TpeyrOJihHHKa HepaseHCTBO TpeyrorrbHHKa CTpo~IT rrornqecKFI o6ocHoBaHHoe paccy)K,n:eHne, 3 1, 2 

110,n:roTOBKa K KOHTpOJibHOM pa6oTe BKmoqaromee ycTaHosrreHne npwrnHHo-crre,n:cTBeHHbIX 

csmeli 
1 2, 3 

KouTpOJihHhie pa6oThl: 1 3 
KoHTporrhHCUI pa6orn N2 7 no 11pnMeH5IIOT norryqeHHbie 3HaHH5I npn peIIIeHHFI 

TeMe:«COOTHOIIIeHH5I Me)K,n:y CTOpOHaMll ll prorrnqHoro sn,n:a 3a,n:aq 

yrrraMn TPeyrorrhHHKa>> 

CaMocTosiTeJILHaB pa6oTa ofiyqarom,nxcn: 2 
TeMa 4.3 Co,L1;ep:1Kaune yqe6uoro MaTepnaJia: 7 

IlpBMOyroJihHhie CBolicrna np5IMoyrorrhHbIX TpeyroJibHHKOB BoccTaHaBJIHBaIOT npe,n:MeTHYIO cnTyau;nro, onncaHHyIO B 2 1, 2 
TpeyroJihHHKH 3a,n:aqe, nepe¢opMyJIFIPYIOT ycnosne, H3BJieKaTb 

Heo6XO,I(FIMyIO HHQ,lopMall;HIO 

11pmHaKH paseHCTBa np5IMOyroJibHbIX Ou;eHHBaIOT CTeneHb n cnoco6i,1 ,n:ocTH)KeHH5I u;errn B 3 1, 2 
TpeyroJibHFIKOB yqe6HbIX CFITyau;FI5IX, ncnpaBJI5IIOT onm6KH c noMOiu;blO 

110,n:roTOBKa K KOHTPOJihHOli pa6oTe yqFITeJI5I. 06pa6aTbIBaIOT nHQ,lopMau;nIO n nepe,n:aIOT ee 1 2, 3 
ycTHbIM, nHCbMeHHbIM, rpa¢wieCKllM ll CllMBOJibHbIM 

cnoco6aMn 

KouTpOJihHhle pa60TL1: 1 3 
KoHTPOJihHCUI pa6orn N2 8 no TeMe: 11pnMeH5IIOT nonyqeHHhie 3HaHH5I npn peIIIeHnn 

«l1p5IMoyrorrhHbie TPeyrorrhHHKH» prorrHqHoro BH,n:a 3a,n:aq 

CaMOCTOHTeJihHaB pa6oTa o6yqarom,Hxcsi: 2 
TeMa 4.4 Co,LJ;ep'.IKauHe yqe6uoro MaTepHaJia: 6 

IlocTpoeuHe PaccT05IHHe OT TOqKFI ,n:o np5IMOM. PaccT05IHHe y CTaHaBJIFIBaIOT aHaJIOI'llll ,I(JI5I nOHHMaHH5I 2 1, 2 
-TpeyroJihHHKa no Me)K,n:y napannerrhHhIMH rrp5IMbIMH 3aKOHOMepHOCTeli, ncnoJib3YfOT FIX B peIIIeHHH 3a,n:aq. 

TpeM 3JieMeHT3M CTp05IT rrornqecKH o6ocHoBaHHoe paccy)l(J(eHFie, 

BKJIIQqaJOmee ycTaHOBJieHHe npnqHHHO-CJie,I(CTBeHHbIX 

CB5I3eM 

110CTPOeHne TpeyroJibHFIKa no TpeM AHaJIFI3FIPYIOT FI cpaBHHBaIOT ¢aKThI H 5IBJieHFI5I. Brra,n:eIOT 2 1, 2 
3JieMeHTaM CMbICJIOBbIM qTem1eM. 11pHMeH5IIOT nonyqeHHbie 3HaHFI5I 

110,n:roTOBKa K KOHTpOJibHOM pa6oTe npH peIIIeHHH prorrnqHoro sn,n:a 3a.n;aq 1 2, 3 
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KoHTPOJihHbie pa60TbI: 1 3 
KoHTpOJihH35I pa6oTa NQ 9 no TeMe: IlpHMCH51IOT rronyqeHHbJe 3HaHH51 rrpH peIIICHHH 

« IIocTpoeHHe TpeyronhHHKOB» pa3JIH11Horo BH,n:a 3a,z:i:a11 

CaMOCTOHTCJibHaH pa6oTa 06yqa10111Hxc11: 2 

IJOBTOpeHHe Co)J,ep'..lKaH11e yqe6Horo MaTepHaJia: 3 

IIpOtt)J,eHHOro IIo,n:roTOBKa K HTOroBOH KOHTpOJibHOH pa6oTe AHaJIH3HPYIOT H cpaBHHBaIOT cpaKThI H 51BJICHH51. CTp051T 1 2,3 
MaTepHaJia norH11ecKH o6ocHoBaHHoe paccy)l():(eHHe, BKJII011amw:ee 

ycTaHOBJieHHe rrpH11HHHo-cne,n:cTBeHHhIX CB513eH:. Bna;n:eIOT 

CMbICJIOBbIM 11TeHHeM. 

KoHTpOJibHbie pa60Thl: IlpHMeH51IOT rronyqeHHbie 3HaHH51 rrpH peIIIeHHH 1 3 
I1ToroBa51 KOHTpOJibHa51 pa6oTa pa3JIH11Horo BH,n:a 3a,na11 

IloBTopem1e rrpoH:;n:eHHOro MaTepHana 1 

CaMOCTOHTeJihHaH pa6oTa 06yqa10111Hxc11: 

HToro: 72(ayA.) 
36(caM.) 

8KJIACC 
AJirEEPA 

rJIABA 1 19 
PAI.JJIOHAJihHhIE 

JJ:POI>II 
TeMa 1.1 Co)J,ep'..lKaHHe yqe6Horo MaTepHaJia: 5 

Pa11HouaJibHhle PauIIOHaJibHhJe B1:>1pa)KeHII5I <l>opMyJIIIpOBaTb OCHOBHOe CBOHCTBO paI(IIOHaJibHOH 2 1, 2 
Ap061111 HX OcHOBHoe CBOHCTBO ;n:po6II. CoKpa:w;eHHe ;n:po6H H rrpHMCH51Th ero ,II,JI51 rrpeo6pa3oBaHII51 ,n:po6eH:. 3 1, 2 
CBOHCTBa :n:po6eH: 

KoHTpOJihHhie pa6oThI: He 3 
npe.uyCMOTpeHO 

CaMOCTOHTeJihHaH pa6oTa 06yqa10111Hxc11: 2 

TeMa 1.2 Co)J,ep'..IKaHHe yqe6Horo MaTepHaJia: 5 
CJio:tKeHHe H CJio)KeHHe II Bhl11HTaHHe ;n:po6eH: c BI>IIIOJIH51Th CJIO)KCHHe, Bhl11HTaHHe, JMHO)KCHHe H 2 1, 2 
BhlqHTaHHe O.IJ:HHaKOBbIMil 3HaMeHaTeJ15IMH ;n:eneHHe paI(HOHaJihHhIX ;n:po6eH:, a TaK)Ke B03Be,neHHe 

Apo6eil CJio)KeHHe II Bhl11HTaHHe .npo6eH: c pa3HhIMH :n:po6H B CTerreHb 2 1, 2 
3HaMeHaTeJ15IMH 
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KouTpOJihHhle pa6oThI: IlpHMemnoT IIOJI~eHHbie 3HaHH5I rrpH perneHHH 1 3 
KoHTpOJibHa5I pa6oTa NQ 1 no TeMe:«CJio)l(eHMe pronncrnoro BM,IJ,a 3a.uaq 

H Bbl"CJMTaHMe .upo6eih> 

CaMOCTOHTeJihHaH pa6oTa 06yqarom11xcH: 2 
TeMa 1.3 CoJJ.ep'1\:au11e yqefiuoro MaTep11aJia: 9 

IlpOH3Be)J.eHHe II Y MHO)l(eHMe .upo6eit Bo3Be.uem1e .upo6M B BbIIIOJIH5ITb proJIM"l!Hbie rrpeo6prooBaHM5I paIIMOHaJibHbIX 2 1, 2 
'13CTHOe JJ.po6eii crerreHb Bbipa)l(eHMM, .D:OKa3bIBaTb TO)l(,Il,eCTBa. 3HaTb CBOMCTBO 

,[(eneHMe .upo6eii k 2 1, 2 
IIpeo6prooBaHMe paIIMOHaJibHbIX Bnipa)l(eHMM 

y =- -.I-
2 1, 2 <PYHKIIMH x ' r.n:e k -t- 0, H )'MeTb CTpOHTb ee rpacpMK. 

<l>yHKIIH51 y=k/x H ee rpacpMK I1ccne,IJ,OBaTb IIOJIO)l(eHH5I rpacpMKa B KOOp,Il,MHaTHOM 2 1, 2 
IIJIOCKOCTH B 3aBHCHMOCTH OT k. 

KouTpOJihHhie pa6oTLI: IlpMMemnoT IIOJI~eHHbie 3HaHM51 rrpM perneHMH 1 3 
KoHTponbHa5I pa6oTa NQ 2 no pronMqHoro BM,IJ,a 3a.uaq 

TeMe:«IlpOH3Be.n:eHMe H qaCTHOe .n:po6eii» 

CaMOCTOHTeJihHaH pa6oTa 06yqarom11xcH: 2 
rJIABA2 13 

KBA.II:PATHhlE 
KO PHH 

TeMa 2.1 Co)J.ep'1\:au11e yqefiuoro MaTep11aJia: 2 
,[(eiicTBHTeJihHbie PaIIMOHaJibHbie qttcna IlpMBO,Il,HTb rrpMMepbl paIIMOHaJibHbIX H RppaIIMOHaJibHbIX 1 1, 2 

q11cJia I1ppaIIMOHaJibHbie qficJia qttcen 1 1, 2 
KouTpOJihHhie pa60Th1: He 

npe.l\yCMOTjJeHO 

CaMOCTOHTeJihHaH pa6oTa 06yqarom11xcH: 1 
TeMa 2.2 Co)J.ep'1\:au11e yqefiuoro MaTep11aJia: 4 

Apml>MeT11qecK11ii KBa.upaTHbie KopHH Haxo.n:MTb 3HaqeHMe apttcpMeTMqecKMX KBa.n:paTHbIX 1 1, 2 
KBa)J.paTHhlH ApmpMeTMqecKMH KBa.upaTHbIH KopeHb KOpHeH, HCIIOJib3Y5.l rrpM Heo6xo,IJ,HMOCTH KaJibKYJI51TOp. 1 1, 2 

KOpeHh 
YpaBHeHMe x 2=a CTpoMTb rpacpMK <PYHKIIMM Y = .fX M MJIJIIOcTpMpoBaTb Ha 1 1, 2 

<l>yHKIIM51 y=V x H ee rpaqmK rpacpMKe ee CBOMCTBa. 1 1, 2 

KoHTpOJihHhie pa60Th1: He 

npe.l\YCMOTjJeHo 

CaMOCTOHTeJihHaH pa6oTa 06yqarom11xcH: 1 
TeMa 2.3 Co)J.ep'1\:aH11e yqe6Horo MaTep1taJia: 2 

CBoiicTBa KBa.n:paTHbIH KopeHb M3 rrpoM3Be.n:eHM5I H ,[(OKa3bIBaTb TeopeMbl 0 KOpHe H3 rrpoH3Be.n:eHH51 H .n:po6H, 1 1, 2 
apml>MeTnqecKor ,I1,p06H rrpMMeH5ITb HX B rrpeo6pa30BaHHH Bbipa)l(eHHH. 
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0 KBaJJ:paTHOro Ksa.n:paTHhIH KopeHh M3 CTerreHM Ocso6o)K)l;aThCH OT HppaIIHOHarihHOCTM B 3Ha.MeHaTeIDix 1 1, 2 
KOpHH .n:po6eil: BM.n;a 

KoHTpOJihHhie pa6oThl: He 

npe,l(yCMOTJ)eHO 

CaMOCTOHTCJihHaH pa6oTa 06yqa10111uxcH: 1 

TeMa 2.4 Co)J.ep:JKaHue yqe6Horo MaTepuaJia: 5 
IlpHMeHCHHC BhrneceHMe MHO)l(HTeIDI 3a 3HaK KOpHH BhIHOCMTh MHO)l(HTeJib 3a 3HaK KOpH51 M BHOCHTh 1 1, 2 

CBOUCTB BHeceHMe MHO)l(HTeIDI rro.n: 3HaK KOpHH MHO)l(H:Tenh rro.n: 3HaK KOpHH. I1crronh30BaTh KBa.n;paTHhie 1 1, 2 
apu<t>MeTuqecKor Ilpeo6pa3oBaHHe Bhipa)l(eHHH, co.n:ep)l(filIIMX KOpHH .IJ:llil Bbipa)l(eHMH rrepeMeHHhIX H3 reoMerpuqecKHX 2 1, 2 

0 KBaJJ:paTHOro KBa.n;paTHhie KOpmI If <l>M3MCJeCKHX <l>opMyn 

KOpHH KoHTpOJihHhle pa60Thl: IlpHMeHHIOT rronyqeHHbie 3HaHH51 rrpH perneHHH 1 3 
KoHrponhHM pa6orn N2 3 no TeMe pa3JIHCJHoro BH.n;a 3a.n;aq 

«IlpMMeHeHH:e CBOHCTB apH<l>MeTMCJeCKOro 

KBa.n;paTHOrO KOpHH» 

CaMOCTOHTCJihHaH pa6oTa 06yqa10111uxcH: 1 
rJIABA3 16 

KBA,II;P A THhlE 
YPABHEHIDI 

TeMa 3.1 Co)J.ep:JKaHue yqe6Horo MaTepuaJia: 9 
KBaJJ:paTHoe Herr01rnoe KBa.n;paTHoe ypaBHeHHe PernaTb KBa.n;paTHhie ypaBHeHHH. Haxo.n;HTh rro.n:6opoM 1 1, 2 

ypaBHCHHC H ero <l>opMyna KOpHeii KBa.n;paTHOro ypaBHeHHH KOpHH KBa.n;paTHOro ypaBHeHHH, HCIIOJ1b3YH TeopeMy 3 1, 2 
KOpHH PerneHHe 3a.n:a11 c IIOMOIIJ;hIO KBa,n:paTHhIX BMern. Hccne,n:osaTh KBa,n:paTHhie ypaBHemrn no 3 1, 2 

ypaBHeHHH .lJ:MCKpHMMHaHTY If Ko::><l><l>HllHeHTaM 

TeopeMa BMern 1 1, 2 

KoHTpOJihHhie pa60Th1: IlpHMeHHIOT rronyqeHHbie 3HaHHH rrpH perneHHH 1 3 
KoHTponhHM pa6orn N2 4 no TeMe pa3ntt11Horo BM,n:a 3a.n;a11 

«KBa.n;paTHOe ypaBHeHMe M ero KOpHH» 

CaMOCTOHTCJihHaH pa6oTa 06yqa10111HxcH: 2 
TeMa3.2 CoAepmaHHe yqe6Horo MaTepuaJia: 7 
,11;po6HhlC PerneHtte ,n:po6HhIX pa11MoHarihHbIX ypaBHeHMH PernaTh ,n:po6Hbie pa11MoHaribHbie ypaBHeHmr, cso,n:H 3 1, 2 

paD;HOH3JlbHhIC PerneHHe 3a.n:a11 c rroMOIIJ;bIO pa11MoHaribHhIX perneHH:e TaKHX ypaBHeHHH K perneHMIO JIHHeHHhIX M 3 1, 2 
ypaBHCHHH ypaBHeHHH KBa,n:paTHbIX ypaBHeHMH c rrocne,n:yrom;HM HCKJIIOCJeHHeM 

rrocTopoHHHX KOpHeil:. PernaTb TeKCTOBhie 3a.n;aCJH, 

HCIIOJ1b3YH KBa.n;paTHbie H ,n:po6Hble ypaBHeHH}[ 
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KoHTpOJihHhle pa60Th1: IlpHMemIIOT rronyqeHHhie 3HaHH5I rrpH perneHHH 1 3 
KoHTpOJihHa5l pa6orn .NQ 5 no TeMe «,[(po6Hhie pa3nwrnoro BHna 3ana-q 

paUHOHaJihHhie ypaBHeHH5I» 

CaMOCTOHTeJihHaH pa6oTa ofiyqaromnxcH: 1.5 
rJIABA 4 15 

HEPABEHCTBA 
TeMa 4.1 CoLJ:ep'.IKaHne yqe6Horo MaTepnaJia: 6 
qHCJIOBhie qlICJIOBhie HepaBeHCTBa <I>opMyJIHpOBaTh H J(OKa3hIBaTh CBOHCTBa ':IHCJIOBhIX 1 1, 2 

HepaseHCTBa H HX CsoH:crna ':IMCJIOBhIX HepaseHCTB HepaBeHCTB. I1cIIOJih30BaTh arrrrapaT HepaseHCTB J(JI5I 2 1, 2 
csoH:cTsa CJio)J(eHHe H YMHO)l(eHHe ':IHCJIOBhIX oueHKH rrorpellIHOCTH H TO':IHOCTH rrpH6JIH)J(eHH5I 2 1, 2 

HepaBeHCTB 

KoHTpOJihHhie pa6oThI: IlpHMeHfilOT rronyqeHHhie 3HaHH5I rrpH perneHHH 1 3 
KoHTpOJihHa5I pa6orn .NQ 6 no TeMe «l-lHcnoBhie pa3JIHt:IHoro BHna 3anaq 

HepaBeHCTBa H HX CBOHCTBa» 

CaMOCTOHTeJihHaH pa6oTa ofiyqaromnxcH: 2 
TeMa 4.2 Co)J;ep'.IKaHHe yqe6Horo MaTepuaJia: 9 

HepaseHCTBa c Ilepecet:IeHIIe H ofo,enHHeHHe MHO)J(eCTB HaxonHTh rrepecet:IeHHe H o6nenHHeHHe MHO)J(eCTB, B 1 1, 2 
OJ(HOH rrepeMeHHOH qlICJIOBhie rrpoMe)l(yTKH qacTHOCTH ':IHCJIOBhIX rrpoMe)l(yTKOB. PernaTh mrneH:Hhie 1 1, 2 

H HX CHCTeMhI PerneHHe HepaseHCTB c onHoH: rrepeMeHHOH: HepaseHCTBa. PernaTh CHCTeMhI JIHHeHHhIX HepaseHCTB, B 3 1, 2 
PerneHHe CHCTeM HepaseHCTB c onHoH: TOM ':IHCJie TaKHX, KOTOphie 3aIIHCaHhI B BHJ(e J(BOHHhIX 3 1, 2 
rrepeMeHHOH HepaBeHCTB 

KoHTpOJihHhie pa6oThl: IlpHMeHfilOT rronyqeHHhie 3HaHH5I rrpH perneHHH 1 3 
KoHTp01IhHa5I pa6orn .NQ 7 «HepaseHcTBa c pa3JIH':IHoro BHna 3anaq 

OJ(HOH rrepeMeHHOH H HX CHCTeMhI» 

CaMOCTOHTeJihHaH pa6oTa ofiyqaromnxcH: 1,5 
rJIABA 5 8 

CTEIIEHh C 
U:EJihlM 

IIOKA3A TEJIEM. 
3JIEMEHTbl 

CTATHCTHKH 
TeMa 5.1 CoLJ:ep'.IKaHne yqe6Horo MaTepnaJia: 4 

OrrpeneneHHe CTerreHH c ueJihIM 3HaTh orrpeneneHHe H CBOHCTBa CTerreHH c ueJihIM 1 1, 2 
oTpHUaTeJihHhIM rroKa3aTeJieM IIOKa3aTeJieM. IJpHMemITh CBOMCTBa CTeIIeHH C UeJihIM 
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CTeneHh c l(eJihlM CBoif cTBa cTerrem1 c uenhIM rroKa3aTeJieM I10Ka3aTeJieM rrpH BbIITOJIHeHHH BbNHCJieHHH H 2 1, 2 
noKa3aTeJieM n ee rrpeo6pa3oBamrn BhipIDKeHMH 

CBOHCTBa KottTpoJILHbie pa6oThl: ITpHMemnoT rronyqeHHhie 3Hamrn: rrpM perneHHM 1 3 
KoHTpOJihHIDI pa6oTa N2 8 no TeMe «CTerreHh c pa3JIMqJIOro BM.n:a 3a.n:aq 

u;eJibIM I10Ka3aTeJieM Ii ee CBOHCTBa» 

CaMOCTOHTeJILHaH pa6oTa o6yqarom,nxcH: 1 
TeMa 5.2 Co,LJ;ep:11rnHHe yqe6Horo MaTepnaJia: 4 

3JieMeHTbl C6op M rpynrrHpOBKa cTaTHCTHqecKMX .n:aHHhIX I1crronn30BaTh 3arrHch 'rncen B cTaH.n:apTHOM BM.I(e .I(llil 1 1, 2 
CTaTHCTHKH Harllil.n;Hoe rrpe.n:cTaBJieHMe cTaTHCTMqecKoH: Bbipa)l(eHM51 H COI10CTaBJieHM51 pa3MepoB o6beKTOB, 1 1, 2 

MHcpopMaUHH .I(JIMTeJibHOCTH rrpouecCOB B OKpy)l(aIOIIJ;eM MHpe. 

ITo.n:roTOBKa K HTOroBOH KOHrp01IbHOH pa6oTe ITpHBO.I(HTh rrpHMepnI perrpe3eHTaTMBHOH M 1 
Heperrpe3eHTaTHBHOH BhI6opKM. lfaBneKaTb HHcpopMau;mo 

M3 Ta6JIHU qacTOT Ii opraHM30BbIBaTb MHcpOpMau;mo B BM.I(e 

Ta6JIHU qaCTOT, CTpOHTb HHTepBaJibHbIB p51.I(. 

Mcrronn30BaTh Harllil.I(Hoe rrpe.n:cTaBJieHMe 

CTaTHCTHqeCKOH MHcpopMaUHM B BM.I(e CTOJI6qaTbIX H 

KpyroBbIX .I(HarpaMM, IlOJIMrOHOB, rMCTOrpaMM 

KoHTpOJihHble pa60T1>1: ITpMMeHmoT rrorryqeHHhie 3HaHM51 3a Been yqe6HhIH ro.n: 1 3 
I1ToroBM KOHTpOJibHM pa6orn rrpH perneHHH pa311MqHoro BM.I(a 3a.n:aq 

CaMOCTOHTeJI1>HaH pa6oTa 06yqarom,11xcH: 2 
IlosTopett11e PerneHMe 3a,n:aq BnmOJIH51Th . MH.I(MBH.I(yannHhie, rpynnoBnie, 1 2,3 
npoii;J;eHuoro MHJJ:MBM.I(YaJibHO-rpyrrrroBhie, cppOHTaJibHbie 3a.I(aHM51 

MaTepnaJia 

llToro: 72(ay.LJ;.) 
36(caM.) 

rEOMETPHSI 
r.JIABAS 14 

qEThIPEXYrOJihH 
HKH 

TeMa 5.1 Co.LJ;emKaHue yqe6ttoro MaTep11aJia: 4 
MHoroyroJibHHKH MHoroyroJihHHK MHoroyroJihHMK, ero :meMeHThI M ero CBOHCTBa. 2 1, 2 

1IeTn1pexyro11nHMK Pacrro3HaBaHMe HeK0Topn1x MHoroyronhHMKOB. 2 1, 2 
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BbIIIYKJibie If HCBbIIlyKJibie MHOroyrOJibHlfKlf. 

TipaBlfJibHbie MHOroyroJibHlfKlf. qeTbipexyroJibHlfKlf 

KoHTpOJihHhle pa6oThI: He 
npenycMoT)JeHo 

CaMOCTOHTeJihHaH pa6oTa ofiyqa10m11xcH: 1 
TeMa 5.2 Co,L1,ep~aH11e yqefiuoro MaTep11aJia: 4 

IlapaJIJieJiorpaMM Tiapan11e11orpaMM Ha.3hIBaTb qTo TaKoe rrapan11e11orpaMM, Tparreumi:, 1 1, 2 
II TpaneI.J,HH TipH3HaKH rrapanrrerrorpaMMa paBH06e.npeHH35I TpaIICI!IUI. 11pHMCH5ITb CBOHCTBa If 1 1, 2 

TparreUH5I rrpH3HaKH rrapan11e11orpaMMa If Tparre!Ilflf rrpH pernemrn 2 1, 2 
3a.z:i:aq 

KoHTpOJihHhie pa60Th1: He 
npenVCMOTOeHO 

CaMOCTOHTCJihHaH pa6oTa ofiyqa10m11xcH: 1 
TeMa 5.3 Co,L1,ep~au11e yqefiuoro MaTep11aJia: 6 

IlpHMoyrOJihHHK, l1p5IMOyroJibHlfK Ha.3hIBaTb qTo TaKoe poM6, rrp5IMoyro11hHHK, KBa.npaT. 1 1, 2 
poM6, KB3,Ll,paT PoM6 If KBa.npaT IlpHMCH5ITb CBOHCTBa Ii rrpmHaKlf poM6a, 2 1, 2 

OceBM If ueHTpanhHM ClfMMeTpHH rrp5IMoyronhHHKa, KBa.npaTa rrpH perneHlflf 3a.z:i:aq 1 1, 2 
110.nroTOBKa K KOHTpOJibHOH pa6oTe 1 2,3 

KoHTpOJihHhie pa6oThl: IlpHMCH5IIOT rronyqeHHbie 3HaHlf5I rrpH perneHlflf 1 3 
KoHTpOJibHM pa6orn NQl rro TeMe pa.3Jilfqfforo BH.[{a 3a.z:i:aq 

« "lleTbipexyronhHHKH» 

CaMocToHTeJihHaH pa6oTa 06yqa10m11xcH: 2,5 
rJIABA 6 14 

IlJI 0 IIJ.A):(h 

TeMa 6.1 Co,L1,ep~aHue yqefiuoro MaTepuaJia: 3 
IIJiom:aJJ.h 11oH5ITHe rrrroma.n:R MHoroyroJihHHKa 06n5ICH5ITb IIOH5ITHe BeJIHqlfHhI. ,[(rrHHhI. H3MepeHHe 1 1, 2 

MHOroyroJihHHKa 11noma.nh rrp5IMoyroJihHHKa .[{JIHHbI. E.nHHlf!IhI H3MepeHH5I .[{JIHHhI. BeJIHqHHa yrrra. 2 1, 2 
rpa.nycH35I Mepa yrna. TIOH5ITHe 0 IIJIOIUa.[{H IIJIOCKOH 

qmryphI H ee cBoilcrnax. H3MepeHHe rrnoma.ne:H:. E.nHHlf!IhI 

lf3MepeHH5I rrnoma.n:H. Haxo.nHTh rrrroma.nh 
IIp5IMOyroJibHlfKa 

KoHTpOJihHhle pa6oThl: He 
npenycMOTJJeHo 

CaMOCTOHTCJihHaH pa6oTa 06yqa10m11xcH: 1 
TeMa 6.2 Co,L1,ep~aH11e yqefiHoro MaTepuaJia: 5 

Tinoma.nh rrapanrrenorpaMMa 1 1, 2 
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IlJI o IIJ,a)J,h ITrro:w:a.n;i, TpeyrorrhHHKa CpaBHHBaTb rr BhI'HICJI5ITh rrrro:w:a.n:rr. Haxo,IJJfTh rrrro:w:a.n:rr 2 1, 2 
rrapaJIJieJiorpaMM ITrro:w:a.n:h Tparreumr rrapanrrerrorpaMMa, TpeyrorrhHHKa rr Tparreuirn 2 1, 2 
a, TpeyroJihHHKa KoHTpOJihHhie pa60Th1: He 

noe.1i:vcMOTPeHo 
H Tpane1IHH CaMOCTOHTCJihHaH pa6oTa 06yqaJ01IJHXCH: 1.5 

TeMa 6.3 Co)J,ep'1\'.aHHe yqe6Horo MaTepttaJia: <l>opMyrrrrpoBaTb TeopeMy ITmparopa rr TeopeMy 6 
TeopeMa T eopeMa I1:1nparopa o6paTH)'IO TeopeMe ITmparopa. Haxo.n:rrTh no TeopeMe 2 1, 2 

Ilml>aropa TeopeMa, o6paTHa5I TeopeMe ITmparopa ITmparopa KaTeTbI rr rrrnoTeHy3y np5IMoyrorrbHoro 1 1, 2 
<l>opMyrra repoHa TpeyrorrhHHKa. BnflIHCJI5ITh nrro:w:a.n:h TpeyrorrhHHKa no 1 1, 2 
ITo.n:roTOBKa K KOHTporrhHO:H pa6oTe cpopMyJie repoHa. 1 2, 3 
KoHTpOJI1>u1>1e pa6oThI: I1prrMeH5IIOT rrorrY'leHHhre 3Hamrn nprr perneHllll 1 3 
KoHTpOJibHa5I pa6oTa N2 2 no TeMe «I1rro:w:a.n:h pa3JIH'llioro Brr.n:a 3a.n:aq 
MHOroyrOJibHHKOB» 
CaMOCTOHTeJihHaH pa6oTa 06yqa101IJHXCH: 2 

rJiaBa 7 22 
Ilo)J,06uh1e 

TpeyrOJihHHKH 

TeMa 7.1 Co)J,ep'1\'.aHne yqe6Horo MaTepttaJia: 4 
Orrpe.ll, eJieHHe ITporropurroHanbHhre oTpe3KH I1o.n:o6Hbre TpeyrorrhHHKH. CBolicTBa paBHhIX 1 1, 2 

IIO)J,06HhIX I10H5ITHe rro.n:o6HhIX TpeyrorrbHHKOB TpeyroJibHHKOB. I1prrMeH5ITb cpopMyrry OTHOIIIeHrre 1 1, 2 
TpeyrOJihHHKOB 0THOIIIeHrre rrno:w:a.n:e:H rro.n:o6HbIX nrro:w:a.n:e:H rro.n:o6Hhrx TpeyrorrhHHKOB rrprr perneHrrrr 2 1, 2 

TpeyroJibHHKOB 3a.n:aq 

KoHTpOJihHhle pa6oThl: He 

npe,ll,yCMOTpeHO 

CaMOCTOHTeJibHaH pa6oTa 06yqa101IJHXCH: 1 
TeMa 7.2 Co,!1,ep'1<aHne yqe6noro MaTep11aJia: 6 

fipH3HaKH ITepBbIM npH3HaK no.n:o6rr5I TpeyrorrhHHKOB <l>opMyrrrrpoBaTb npH3HaKH no.n:o6H5I TpeyrOJibHHKOB ll 2 1, 2 
IIO.ll,06HH Brnpo:H npmHaK no.n:o6rr5I TpeyronhHHKOB nprrMeH5ITh rrx rrprr perneHHH 3a.n:aq 2 1, 2 

TpeyrOJihHHKOB TpeTrr:H rrpH3HaK no.n:o6ll5I TpeyrorrhHHKOB 2 1, 2 
KoHTpOJihHhle pa60Th1: He 

npe,ll,yCMOTpeHO 

CaMOCTOHTeJihHaH pa6oTa 06yqa101IJHXCH: 1 
TeMa 7.3 Co,!1;ep'1<aH11e yqe6uoro MaTep11aJia: 6 

CpeJJ:H5I5I JIHHH5I TpeyronhHHKa 1 1, 2 
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IlpHMeHeHHe IlponopUHOHaJihHhie OTpe3KH B 06n5ICH5ITh qro TaKoe cpeJJ:H5I5I JIHHH51 rpeyrorrhH.HKa, 2 1, 2 
no,no6m1 K I1p5IMOYfOJihHOM rpeyrOJihHHKe nponopUHOHaJihHhie OTpe3KH B np5IMOyrOJihHOM 

,[J.OKa3aTeJibCTBY IlpaKT.HqecK.He npRJIO)KeHH5I no.n:o6H5I rpeyrorrhHHKe. I1pHMeH5ITh RmpopMau,mo npH perneHRH 1 1, 2 
TeopeM H rpeyrorrhHHKOB 3a.z:i:aq Ha no.n:o6He rpeyrorrhHHKOB 

pemeHHIO 3a,naq Ilo,n;roTOBKa K KOHTpOJihHOll pa6ore 1 
KoHTPOJihHbie pa6oTbI: 1 3 
KoHTpOJihHlliI pa6ora N2 3 no reMe «I1o.n:o6.He I1pHMeH5I10T norryqeHHhie 3HaH.H5I npH perneH.HH 

rpeyrOJihHHKOB» pa31IH~oro BR,n;a 3a.z:i:aq 

CaMOCTOHTeJihHaH pa6oTa o6yqaromnxcH: 2 
TeMa 7.4 Co,nepmaHHe yqe6Horo MaTep11aJia: 6 

CooTuomeHHH CHHyc, Koc1rnyc H TaHreHc ocrporo yrrra 06b5ICH5ITh qro TaKoe CHHyc, KOCirnyc Ii TaHreHC OCTporo 2 1, 2 
Me~ CTOpoHaMH I1p5IMOYfOJihHOfO rpeyrorrhHHKa yrrra np5IMoyroJihHOfO rpeyrOJihHHKa. :VfayqHTh ra6JIHUY 

H yrJiaMH 3HaqeHH5I CHHyca, KOCHHyca Ii TaHreHca .IJ;JI5I co 3HaqeH.H5IMH yrrroB CHHyca, KOCHHyca Ii TaHreHca .IJ;JI5I 2 1, 2 
npHMOyrOJibHOro yrnoB 30°, 45°, 60° yrnoB 30°, 45°, 60° 

TpeyroJibHHKa Ilo.n:roTOBKa K KOHTpOJihHOll pa6ore 1 2, 3 
KoHTpoJibHhI~ pa60Tb1: I1pnMeH5I10T norryqeHHhie 3HaHH5I npH perneHHH 1 3 
KoHrporrhHlliI pa6ora N2 4 no reMe pa3rrH~oro B.H,n;a 3a.z:i:aq 

«COOTHOIIIeHH5I Me)K.n:y CTOpOHaMH Ii yrrraMH 

np5IMoyrorrhHoro rpeyrorrhH.HKa» 

CaMOCTOHTeJibHaH pa6oTa ofiyqaromnxcH: 2 
rJIABA8 16 

OKPY)l{HOCTh 
TeMa 8.1 Co,nepmaHHe yqe6Horo MaTepuaJia: 4 

KacaTeJihHaH K B3a:HMHOe pacnorro)KeHHe np5IMOli H 06n5ICH5ITh qro TaKoe KacarerrhHa5I H ceKyIUlliI K 2 1, 2 
OKpymHOCTH OKPY)KHOCTH oKpy)KHOCTH, RX cBolicTBa. I1epeqHcrr5ITh B3aHMHoe 

KacarerrhHa5I K oKpy)KHOCTH pacnoJIO)KeHne np5IMOH ll OKpy)KHOCTH, .IJ;Byx 2 1, 2 
OKpy)KHOCTeH 

KoHTpOJibHbie pa6oThl: He 

npel\VCMOTPeHo 

CaMOCTOHTeJihHaH pa6oTa o6yqaromnxcH: 1 
TeMa 8.2 Co)J.epmaHHe yqe6Horo MaTepuaJia: 4 

rpa,n;yCHlliI Mepa ,n;yr.H OKPY)KHOCTH 2 1, 21 , 2 
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U:euTpaJILHhle u TeopeMa o Brrn:caHHOM yrne Haxo;:i:ttTb rpa;:i:ycHyio Mepy ;:i:yrtt OKpy)l(Hocm. 2 
BllUCaHHhie yrJihl <1>opMym1poBaTb TeopeMy o BinrcaHHOM yrne. ITpHMemITb 

HHcpopMaI(mo npH pemeHHlI 3a;:i:aq 

KouTpOJihHbie pa6oTbI: He 

npe,l(YCMOTOeHO 

CaMOCTOHTeJibHaH pa6oTa ofiyqaromHxcH: 1 
TeMa 8.3 Co,L1.ep~auHe yqefiuoro MaTepuaJia: 3 
qeT1>1pe CBolicrna 6ncceKTpHcbI yrna ITepeqHcmITb CBOHCTBa 6HcceKTplICbI yrna, cBolicTBa 1 1, 2 

3aMe'laTeJibHbie CBolicrna cepe;:i:HHHoro nepneHJJ:lIKYJIHpa K cepe;:i:HHHoro nepneHJJ:HKym1pa K OTpe3Ky. 1 1, 2 
TOqKH 0Tpe3KY <!>opMynHpOBaTb TeopeMy 0 nepeceqeHlilI BbICOT 

TpeyroJILHUKa T eopeMa o rrepeceqeHHlI BbICOT TpeyronbHHKa TpeyronbHHKa. ITpHMeH51Tb HHcpopMaI(HIO npH pemeHHlI 1 1, 2 
3a;:i:aq 

KoHTpOJihHhie pa6oThI: He 

npeeycMOTOeHO 

CaMOCTOHTeJILHaH pa6oTa ofiyqaromHxcH: 1 
TeMa 8.4 Co,L1.ep~au11e yqe6Horo MaTepuaJia: 5 

BnucaeHaH u BnHcaHHM OKpy:>KHOCTb 06n51CH51Tb qTo TaKoe BnncaHHM lI onlICaHHM 2 1, 2 
OllHCaHHaH OnttcaHHM oKpy:>KHOCTb oKpy:>KHOCTlI. CTpORTb BnHcaHHbie lI onttcaHHbie 2 1, 2 
OKPY~HOCTH OKpy)KHOCTli. 

KouTpOJihHbie pa60Tb1: ITpHMeH51IOT nonyqeHHbie 3HaHH51 nptt pemeHRli 1 3 
KoHTponbHM pa6orn NQ 5 no TeMe pa3nttqHoro BHJJ:a 3a;:i:aq 
«0Kpy)KH0CTb» 

CaMOCTOHTeJihHaH pa6oTa o6yqaromHxcH: 1 
IloBTopeHue Co,L1.ep~aHne yqefiuoro MaTepuaJia: 6 
npo~eHHOro ITo;:i:roTOBKa K liTOroBOH KOHTpOJibHOH pa6oTe ITpHMeH51IOT nonyqeHHbie 3HaHH51 npH perneHHlI 1 2,3 
MaTepuaJia PemeHHe 3a;:i:aq no TeMe « qeTbipexyroJibHRKH» pa3JiliqHoro Btt;:i:a 3a;:i:aq 1 2,3 

PemeHHe 3a.z:i:aq no TeMe «ITnorn:a;:i:b» 1 2,3 
PemeHHe 3a.z:i:aq no TeMe «ITo;:i:o6Hbie 1 2,3 
TpeyroJibHHKlI» 

PemeHHe 3a;:i:aq no TeMe «0Kpy)KHOCTb» 1 2,3 

KoHTPOJihHbie pa6oTbI: 1 3 
IfroroBM KOHTponhHM pa6oTa ITpttMeH51IOT rronyqeHHbie 3HaHH51 npH pemeHHlI 

pa3JiliqHoro BHJJ:a 3a;:i:aq 

CaMOCTOHTeJibHaH pa6oTa ofiyqaromuxcH: 1 
II Toro: 72(ay,L1..) 
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36(caM.) I 
9 KJIACC 
AJirEEPA 

rJIABA 1 12 
KBA)J:PATWIHMI 

<I> YHKU:IDI 
TeMa 1.1. Co)J.ep~aHHe yqe6Horo MaTepHaJia: 2 

<l>ymnJ;HH H HX <I>yHKU;Irn. 06rracTh onpe.n:erremrn H o6rracTh Bhr<IHCJUITh 3HaqeHH51 <i>YHKL(HH, 3a.n:aHHOH ¢opMyrroli, a 1 1, 2 

cBoiicTBa 3HaqeHHH <i>YHKL(HH TaK)l(e JJ:BYM51 H TpeM51 ¢opMyJiaMII. OnHChIBaTh CBOHCTBa 

Csolicrna <i>YHKL(IIH <i>YHKL(IIH Ha OCHOBe HX rpa¢HqeCKOro npe.n:cTaBJieHJrn. 1 1, 2 
HHTepnpern:poBaTh rpa¢HKH pearrhHhIX 3aBHCHMOCTeli 

KoHTpOJihHhle pa6oThl: He 

npe.nycMoTpeHO 

CaMOCTOSITeJii.HaSI pa6oTa o6yqaiom:uxcsi: 1 

TeMa 1.2. Co)J.ep~aHHe yqe6Horo MaTepuaJia: 3 
KBa)J.paTHhlii KBa.n:paTHh:rii TpexqrreH H ero KOpHII CTpOIITh rpa¢HK <i>YHKL(HH y = ax2 + bx + c, YMeTh 1 1, 2 

TpexqJieH Pa3JIO)l(eHJ1e KBa.n:paTHOro TpexqrreHa Ha YKa3hIBaTh KOopmrnaThl BepmHHhl napa60JihI, ee OCh 2 1, 2 

MHO)l(HTeJIH CHMMeTpHH, HanpasrreHHe BeTseli napa6orrhI 

KoHTpOJihHhle pa6oThl: He 

npejlVCMOTPeHO 

CaMOCTOSITeJii.HaSI pa6oTa o6yqaiom:uxcsi: 1 

TeMa 1.3. Co)J.ep~aHHe yqe6Horo MaTepHaJia: 3 
KBa;::i:paTHqHasi <I>yHKL(H51 y = ax2 H ee rpa¢HK I1oKa3hIBaTh cxeMaTHqecKH IIOJIO)l(eHHe Ha KOOp.IJ:HHaT 1 1, 2 

<1-YHKQHSI H ee rpa¢HK <i>YHKL(HH y = ax2 + h; y = a(x - m)2 HOH nrrocKoCTH rpa¢HKOB <i>YHKL(HH y = ax2, y = ax2 + n, 1 1, 2 
rpa<J-HK IIocTpoeHHe rpa¢HKa Ksa.n:paTH"tIHOH <i>YHKL(HH y= a(x-m)2 1 1, 2 

KoHTpOJihHhle pa6oThl: He 

npejlyCMOTpeHo 

CaMOCTOHTeJii.HaSI pa6oTa o6yqaiom:uxcsi: 2 

TeMa 1.4. Co)J.ep~aHHe yqe6Horo MaTepuaJia: 4 

CTeneHHaSI <l>yHKL(H51 y = X n H3o6pa)l(aTh cxeMan1qecKH rpa¢HK <i>YHKL(HH y = xn c 1 1, 2 
<J-yHKQHSI H KopeHh n-li cTenemI qeTHhIM H HeqeTHhIM n. HMeTh rrpe.n:cTasrreHHe o 1 1, 2 
KOpeHh n-ii CTeneHh c paL(HOHaJihHhIM noKa3aTerreM HaXO)l()J;eHHH KOpHeli n-li CTeneHH c IIOMOIIIhIO 1 1, 2 

CTCIICHH KaJihKYJUITOpa 
KoHTpOJihH1.1e pa6oThl: I1pHMeH51IOT norryqeHHhie 3HaHH51 npH pemeHHH 1 3 
KoHTponhHa51 pa6orn N2 1 no TeMe pa3nHqHoro BHJJ:a 3a.z:i;aq 
«Ksa.n:paTHqHa51 <i>YHKL(H51» 
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CaMOCTOHTCJihHaH pa6oTa o6ycrnroll(HXCH: 2 
rJIABA2 7 

YPABHEHIUI M 
HEPABEHCTBA C 

O.L(HO:fi: 
IIEPEMEHHO:fi: 

TeMa 2.1 Co,IJ;ep:1Kau11e yqe6Horo MaTepuaJia: 3 

YpaBHCHHH c Uenoe ypaBHemrn rr ero KOpHrr Pernan, ypaBHeHH5I TpeTbell: H qeTBepToll: cTerreHH c 1 1, 2 
O,ll;HOH ,[(po6Hhle pa[(HOHaJihHbie ypaBHeHH5I IIOMOIIIhIO p33JIO)KeHH5I Ha MHO)KHTeJIH H BBe,n:eHH5I 2 1, 2 

rrepeMCHHOH BCIIOMoraTeJibHhIX rrepeMeHHhIX, B qacTHOCTH pernaTb 
6HKBa,n:paTHhie ypaBHemrn. PernaTh .n:po6Hbie 
pa11HOHaJihHhie ypaBHeHH5I, CBO.IJ:5I HX K 11eJibIM 
ypaBHeHH5IM c rrocne.n:YIOmell: rrpoBepKoll: KOpHell: 

KoHTpOJihHhie pa60Tb1: He 
npe.nyCMOTJleHO 

CaMOCTOHTCJihHaH pa6oTa o6yqaroll(uxcH: 1,5 

TeMa 2.2 Co,!1;ep:1Kaune yqe6Horo MaTep11aJia: 4 
HepaBeHCTBa c PerneHHe HepaBeHCTB BTopoll: cTerreHH c o,n:Holl: PernaTh HepaBeHCTBa BTopoll: cTerreHrr, HCIIOJih3Y5I 1 1, 2 

O,!J;HOH rrepeMeHHOM rpaqmqecKrre rrpe,n:cTaBJieHH5I. Hcrronh30BaTh MeTo,n: 
rrepeMCHHOH PerneHHe HepaBeHCTB MeTo,n:oM HHTepBanoB HHTepBaJIOB .Il:JI5I perneHH5I HeCJIO)KHbIX pa1IHOHaJihHhlX 2 1, 2 

HepaBeHCTB 

KouTpOJihHhie pa6oThI: 1 3 
KoHTponhHruI pa6orn N2 2 rro TeMe I1pHMeH5IIOT rronyqeHHbie 3HaHH5I rrpH perneHHH 
« YpaBHeHH5I H HepaBeHCTBa c o,n:Holl: p33nucrnoro Brr,n:a 3a.z:i:aq 
rrepeMeHHOH 

CaMOCTOHTeJibHaH pa6oTa o6yqaroll(uxcn: 2 
rJIABA3 7 

YPABHEHIDI M 
HEPABEHCTBA C 

.L(BYMJI 
IIEPEMEHHhlMM 

TeMa3.1 Co,!J;ep'.IKaHHe yqe6Horo MaTepuaJia: 4 
YpaBHeHHH c YpaBHeHHe c .IJ:BYM5I rrepeMeHHhIMH H ero CTporrTh rpaqmKH ypaBHeHHM c .IJ:BYM5I rrepeMeHHhIMH B 1 1, 2 

.ll:BYMH rpaqmK rrpocTell:rnrrx cnyqMx, Kor.n:a rpaqmKoM 5IBJI5IeTC5I rrp5IMM, 
rrepeMCHHhIMH H rpaqmqeCKHM CIIOC06 perneHH5I CHCTeM rrapa6ona,rHrrep6ona,oKpy)KHOCTh 1 1, 2 

HX CUCTeMbl ypaBHeHHR 
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Pernem1e cH.cTeM ypasHeHHH BTopoH: CTerreHH 1 1, 2 
PerneHHe 3a.n:aq c rroMOil.(hIO cH.cTeM 1 1, 2 
ypaBHeHHH BTOpoH: CTerreHH 

·-

KoHTpon1>ub1e pa6oThl: He 

npe.rlVCMOTPeHO 

CaMOCTOHTeJI1>HaH pa6oTa o6yqarom:HxcH: 2 
TeMa 3.2 Co.LJ.ep~aHHe yqe6Horo MaTepHaJia: 3 

HepaBeHCTBa c HepaseHcTBa c LJ:BYM~ rrepeMeHHhIMH HcrroJih30BaTh HX .u~ rpaqmqecKoro perneHH~ CHCTeM 1 1, 2 
.ll.BYMH CncTeMhI HepaseHCTB c LJ:BYM~ rrepeMeHHhIMH ypaBHeHHH c LJ:BYM~ rrepeMeHHhIMII. PernaTh crroco6oM 1 1, 2 

nepeMeHHhIMH H IIOL{CTaHOBKH CHCTeMhI .n:syx ypaBHeHHH c LJ:BYM~ 

HX CHCTCMhl nepeMeHHhIMli, B KOTOpbIX OL{HO ypaBHeHHe nepBOH 

cTerreH11, a .n:pyroe - BTOpoH: cTerreHH. PernaTh TeKCTOBhie 

3a.uaqH., liCIIOJih3Y~ B KaqecTBe anre6paH.qecKOH MOL{eJIH 

CliCTeMy ypaBHeHHH BTOpoH: CTerreHH c LJ:BYM~ 

rrepeMeHHhIMH; pernaTb COCTaBJieHHyIO CliCTeMy' 

liHTeprrpeTHpOBaTb pe3yJihTaT 

KouTpOJihHhie pa60Th1: 1 3 
KoHTpOJihHM pa6orn N2 3 no TeMe ITpHMeH~IOT rronyqeHHhie 3I-IaHH~ rrpH perneHHH 

« YpasHeHH~ H HepaBeHCTBa c LJ:BYM~ pa3JIHqHoro BHLJ:a 3a.n:aq 

rrepeMeHHhIMH» 

CaMOCTOHTCJihHaH pa6oTa o6yqarom:HxcSI: 1,5 

rJIABA4 6 
APH<DMETWIECK 

MIH 
rEOMETPWIECKA 

JI IIPOrPECCHH 
TeMa 4.1 Co.LJ.ep~aHHe yqe6Horo MaTepHana: 3 

Apml>MeTuqecKaH IIocne.n:osaTeJihHOCTH ITpHMeH~Th HHLJ:eKCHhie o6o3Haqemrn .n:n~ qneHOB 1 1, 2 
nporpeccHH Orrpe.n:eneHH.e apmpMeTH.qecKoli rrporpeccHH. IlOCJieL{OBaTeJihHOCTeH. IlpHBOL{liTh rrpHMepbI 3aLJ:aHmI 1 1, 2 

<DopMyna n-ro qJieHa apmpMeTwrecKoli rrocne.n:oBaTeJihHOCTeli cpopMynoH: n-ro qneHa H 
rrpo rpeccHH 

peKyppeHTHoli cJ?opMynoH:. BhIBOLJ:HTh cJ?opMyJihI n-ro 
<DopMyJia cyMMhI rrepBhIX n qJieHOB 

qneHa apHcpMeTH.qecKoli rrporpeccHH, CYMMhI rrepBhIX n 
1 1, 2 

apHcpMeTH.qecKoli rrporpecc1m 
qJieHOB apHcpMeTH.qecKoii: rrporpeccH.ii: , pernaTh 3a.n:aqH c 
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HCIIOJih30BamreM 3THX cpopMyn . .IJ:oKa3hIBaTh 

xapaKTepHCTHqecKoe cBolicTBO apHcpMeTHqecKoli 

rrporpeccHli. 

KoHTpOJihHhle pa60Tb1: He 
npeizyCMOTPeHO 

CaMOCTOaTeJILHaH pa6oTa 06yqarom;11xca: 1,5 
TeMa 4.2 Co,1J,ep'1Cau11e yqe6Horo MaTep11aJia: 3 

reoMeTpuqecKaH Orrpe.neneHHe reoMeTpHqecKoli rrporpeccHH. BhIBOJJ:HTh cpopMynhI n-ro qneHa reoMeTpHqecKoli 1 1, 2 
nporpecc11a <l>opMyna n-ro qneHa rrporpeccHH, CYMMhI rrepBhIX n qneHOB reoMerpHqecKoli 

reoMeTpHqecKoli rrporpeccHH rrporpeCCHH, pernaTh 3a,naqH c HCIIOJih30BaHHeM 3THX 
<l>opMyna n qneHOB reoMerpHqecKoli 

cpopMyn . .IJ:oKa3hIBaTh xapaKTepHCTHqecKoe CBOHCTBO 
1 1,2 

rrporpeccmr 
reoMeTpHqeCKOH rrporpeCCHH. 

KoHTPOJihHhle pa6oThl: 1 3 
KoHTponhHasI pa6orn N2 4 no TeMe IlpHMeH.SIIOT rronyqeHHhie 3HaHmI rrpH perneHHH 
«ApHcpMenrqecKasI H reoMerpHqecKasI pa3JIHqttOro BH,na 3a,naq 

rrporpeccmrn 

CaMOCTOHTeJihHaH pa6oTa 06yqarom;11xca: 2 
rJIABAS 8 

3JIEMEHThl 
KOMI>MHATOPMK 

1111 TEOPllM 
BEPO.SITHOCTEH 

TeMa 5.1 Co,!J;ep'1CaH11e yqe6Horo MaTep11aJia: 5 
3JieMeHThl IlpHMepbI KOM6HHaTOpHhIX 3a,naq. Bh!rrOJIHHTh rrepe6op Bcex B03MO)KHbIX BapttaHTOB JJ:IDI 1 1, 2 

KOM611H3TOp11Kll IlepecTaHOBKH rrepecqeTa o6beKTOB H KOM6irnau:nli. IlpHMeH.SITh rrpaBHJIO 

Pa3Mern:emrn: KOM6HHaTopHoro yMHO)KeHmL Pacrro3HaBaTh 3a,naqn Ha 2 1, 2 
CoqernHH5I BhflHCJieHtte qttcna rrepecTaHOBOK, pa3Mern;eHHH, 2 1, 2 

coqeTaHHH H rrpHMeH.SITh COOTBeTCTByK>III;He cpopMyJihI 

KoHTpOJihHhle pa6oThI: He 
npe.nycMOTJleHo 

CaMOCTOHTeJihHaH pa6oTa 06yqarom;11xca: 2 
TeMa 5.2 Co,!J;ep'1CaH11e yqe6Horo MaTep11aJia: 3 

HaqaJihHhle 0THOCHTeJibHasI qacTOTa cnyqaliHoro co6bITH5I BhflHCIDITh qacTOTY cnyqaliHoro co6hITH5I. Ou:eHHBaTh 1 1, 2 
CBe)J,eHllH 113 Bepo51THOCTh paBHOB03MO)KHhIX co6hITHM Bep051THOCTh cnyqall:Horo co6hITH51 c IIOMOIII;hlO qacTOThI, 1 1, 2 
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Teopu11 ycTaHOBJieHHoli orrbITHbIM rryTeM. Haxo,DJfTh Bepo51THOCTb 

BepOHTHOCTU cnyqaliHoro co6hITM51 Ha ocHoBe KJiacc11qecKoro 

orrpe.neneHM51 Bep051THOCTM. 11pHBO,ll,MTh rrpll- Mephl 

,ll,OCTOBepHhIX M HeB03MO)l<HhIX co6bITMH 

KoHTpOJibHbie pa60Tb1: 11pHMeH51IOT IIOJiycieHHhie 3Hamrn IIpH perneHMM 1 3 
KoHTpOJihHa.51 pa6orn .N2 4 no TeMe «3JieMeHThI p3.3nMqHoro BH,ZJ,a 3a.naq 

KOM6MHaTOpHKM H TeOpHH Bep051THOCTeli» 

CaMOCTOHTeJibHaH pa6oTa 06yqarom11xcH: 1,5 
TEMATlPlECKOE 32 
IlOBTOPEHlIE B 

PAMKAX 
no.n:roTOBKH 

KOr3-9 
Co,11;ep:1KaHue yqefiHoro MaTepuaJia: 20 
qHCJIOBhie Bbipa)Kemrn HayqMTbC51 rrpHMeH51Tb Ha rrpaKTMKe Beeb TeopeT11qecKHli 1 2,3 
TeKCTOBhie 3a.naq11 rrpaKTHKO- MaTepHan, myqeHHbIH B Kypce anre6phI 9 Knacca. 2 
opHeHTHpO BaHHOro HarrpaBJieHM51 

qMCJIOBa51 rrp51Ma.51 1 
11ocne.noBaTeJihHOCTH If rrporpeccHM 1 
Bb1pa)KeHH5I pau:HoHaJihHbie H 2 
Hppau:HOHaJibHhie 

11peo6p3.3oBaHM:e anre6paM:qecKHX Bbipa)KeHHli 2 
CTerreHh M ee CBOHCTBa 2 
YpaBHeHH51 M HepaBeHCTBa 2 
110.ncqeT no <):>opMynaM 1 
f pa<):>HKlf mrnettHOH, KBa.npaTHOH M .npo6Ho- 2 
pau:HOHaJihHOH <):>yttKU:Iilf 

f pa<):>HKlf 3aBHCiiMOCTeli peaJihHbIX BeJIIfqlfH 1 
Bepo51THOCTb Ii cTaTHCTHKa 1 
PerneHHe CHCTeM ypaBHeHHH c IIOMOIUblO 2 
rpa<):>HKOB 

KoHTpOJibHbie pa60Tb1: He 
npe.n:yCMOTJleHO 

CaMOCTOHTeJibHaH pa6oTa 06yqarom11xcH: 13 
Co,11;ep:1KaHne yqe6Horo MaTepuaJia: 10 
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PemeHue PeIIIeHH:e TpeHHpOBO'llibIX BapHaHTOB Ha~H:Tbe5I rrpHMeH5ITb Ha rrpaKTHKe Beeb TeopeTwieeKHH 10 2,3 
TpeHupoBoqHbIX MaTepmUI, m~eHHbIH B Kypee a.Jire6pbI 9 KJiaeea. 

BapuaHTOB KoHTpOJibHble pa60Tb1: He 
noe.n.vcMoTDeHo 

CaMOCTOHTe.JibHaH pa6oTa o6yqaiom,uxcH: 7 
Ilpo6Hb1H PeIIIeHH:e TeeTOB Ha~H:Tbe5I rrpHMeH5ITb Ha rrpaKTHKe Beeb TeopeT11:qeeKHH 2 3 

TpeHHpOBOqHbIH MaTepHa.rI, m~eHHbIH B Kypee a.Jire6pb1 9 KJiaeea 
:noaMeH 

IIToro: 72(ayJJ;.) 

36(caM.) 

rEOMETPIUI 
rJIABA 9 6 

BEKTOPhl 

TeMa 9.1 CoJJ;em1rnHI1e yqe6Horo MaTepHa.Jia: 1 
IloHHTile BeKTOpa IloH5ITHe BeKTopa. PaBeHeTBO BeKTopoB. 06n5IeH5ITb rroH5ITHe BeKTopa. CpaBHHBaTb BeKTOpbI. 1 1,2 

OnrnaJJ;bIBaHH:e BeKTopa OT ;::i:aHHoH: ToqKH Onrna;::i:bmaTb BeKTopa OT ;::i:aHHoH: ToqKH 

KoHTpOJibHhle pa60Tb1: He 
npe.uycMOTpeHo 

CaMOCTOHTe.JibHaH pa6oTa o6yqaiom,uxcH: 1 

TeMa 9.2 CoJJ;eo:1KaHI1e yqe6Horo MaTepHa.Jia: 2 
CJio'.IKeHue u C)'MMa ;::i:Byx BeKTopoB BbmonH5ITb ;::i:elieTBH5I Ha;::i: BeKTOpaMH, rroHH:MaTb 1 1,2 
BblqHTaHue 3aKOHbl eno)l(eHH5I H BbJqH:TaHH5I BeKTOpOB Herronb30BaHH:e BeKTOpOB B tj:>H3H:Ke 1 1,2 

BeKTOpOB KoHTpOJibHbie pa60Tb1: He 
noe.n.vcMoTDeHo 

CaMOCTOHTe.JibHaH pa6oTa o6yqaiom,uxcH: 1 

TeMa 9.3 CoJJ;ep:1KaHI1e yqe6Horo MaTepHa.Jia: 3 
YMH0'1\'.eHue ITpoH3Be;::i:eHH:e BeKTopa Ha q11:eno PaeKna;::i:bmaTb BeKTOp Ha eoeTaBlliIIOIIJ:He, Haxo;::i:HTb 1 1,2 

BeKTOpa Ha quc.JIO Cpe;::i:H5I5I mrnH5I Tparre1111:11: eKan5IpHoe rrpOH3Be;::i:eHH:e BeKTOpOB 1 1,2 

KoHTpOJibHble pa60Tb1: IlpHMeH5IIOT rron~eHHbie 3HaHH5I rrpH peIIIeHHH 1 3 
KoHTponbHM pa6orn NQ 1 no TeMe «BeKTOpbrn pa3nH'IHOro BH;::i:a 3a;::i:aq 

CaMOCTOHTe.JibHaH pa6oTa o6yqaiom,uxcH: 1 
rJIABA 10 6 
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METO.IJ: 
KOOP .l(MHAT 

TeMa 10.1 Co,n:ep'./KaHHe v11e6Horo MaTep11aJia: 1 
Koop,n:uHaThI Pa.3JIO)Kem1e BeKTopa ITO ,n:ByM 06b5ICH5!Tb OCHOBHbie ITOH5ITH5I, KOOp,ll,HHaThI BeKTOpa, 1 1,2 

BeKTOpa HeKOJIJIHHeapHbIM BeKTopaM. Koop,n:HHaTbr paccT05IHHe Me)K)J,y ToqKaMH. Koop,r:i;HHaTbI cepe,n:HHbI 

BeKTOpa OTpe3Ka. YpaBHeHH5I qmryp 

KoHTpOJihHhie pa60Tb1: He 

npe,nycMoT])eHo 

CaMOCTOHTeJibHaH pa6oTa 06y11aro111uxcH: 1 
TeMa 10.2 Co,n:ep:1KaH11e y11e6Horn MaTep11aJia: 2 

IIpocTeiimue CB5!3b Me')l(,L(y KOOp,ll,HHaTaMH BeKTOpa H ITpttMeH5ITb BeKTOpbr H Koop,n:HHaTbI BeKTopoB ,ll,JI5I 1 1,2 
3a,n:aw:iu B KOOp,ll;HHaTaMH ero Haqarra H KOHI(a pellleHH5I ITpocTeHllIHX reoMeTpHqecKHX 3a,ll,aq 

Koop,n:nHaTax ITpoCTeHllIHe 3a,n:aqH B Koop,n:HHarnx 1 1,2 

KoHTpOJihHhie pa60Th1: He 

npe.nYCMOT])eHO 

CaMOCTOHTeJihHaH pa6oTa 06y11aro111uxcH: 1 
TeMa 10.3 Co,n:ep:1KaH11e y11e6uoro MaTepuaJia: 3 

YpaBneHHH YpaimeHtte JIHHHH Ha ITJIOCKOCTH. YpaBHeHHe l1CITOJib30BaTb ypaBHeHH:e JIHHHH Ha ITJIOCKOCTH, 1 1,2 
OKPY'.IKHOCTH H OKPY)KHOCTH ypaBHeHH:e OKpy)KHOCTH, ypaBHeHH:e rrp5IMOH rrpH 

IIpHMOH YpaimeHHe ITp5IMOH. B3attMHoe pacITOJIO)KeHHe pellleHHH 3a,n:aq. ITepeqttcJI5ITb cny11aH B3aHMHoro 1 1,2 
,ll,Byx OKpy)l{HOCTeH pacrroJIO)KeHHe ,n:Byx oKpy)KHOCTeii 

KoHTPOJihHhie pa60Th1: 1 3 
KOHTpOJibHM pa6orn .N2 2 ITO TeMe «MeTO,lJ, ITpHMeHmoT ITorryqeHHbie 3HaHH5I rrpH pellleHHH 

KOOp,ll,HHaT» pa3JIHqHoro BH,n:a 3a,n:aq 

CaMOCTOHTeJihHaH pa6oTa 06y11aro111uxcH: 1 
rJIABA 11 9 

COOTHOlliEHIDI 
MEiK)lY 

CTOPOHAMII II 
YrJIAMII 

TPEYrOJlhHIIKA. 
CKA.IDIPHOE 

IIPOII3BE,ll,EHIIE 
BEKTOPOB 
TeMa 11.1 Co,n:ep:1KaH11e y11e6uoro MaTepuaJia: 2 

CHHyc, KOCHHyc, TaHreHc H KOTaHreHc TpHroHoMeTpH:qecKH:e <l>YHK1(HH CHHyc, KOCHHyc, TaHreHC 1 1,2 
OcHOBHoe TpttroHOMeTpHqecKoe TO)K)J,eCTBO H KOTaHreHc OCTPoro yrrra B rrp5IMoyroJibHOM 1 1,2 
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CHHYC, KOCHHYC, TpeyronhHHKe TpHroHoMeTpHqecKHe cPYHKU:HH Tyrroro 

Taureuc 11 yrna. Bh!qHcneHHe 3JieMeHTOB TpeyronhHHKOB c 

KOTaureuc yr Jia liCITOJib30BaHHeM TplirOHOMeTpliqecKHX COOTHOIDeHHH 

KouTpOJihHhle pa60Th1: He 
npe,D,YCMOT)JeHO 

CaMOCTOHTeJibHaH pa6oTa 06yqaro111uxcH: 1 

TeMa 11.2 CoJJ;ep'.llCau11e yqe6uoro MaTepuaJia: 4 
Co0Tuomeu11H TeopeMa o rmorn:a,n:H TpeyronhHHKa <!>opMynhI rr.frorn:a.n;H TpeyronhHHKa, rrapannenorpaMMa H 1 1,2 
Me~ CTOpouaMH TeopeMa cHHycos. TeopeMa KOCHHycos ero qacTHhIX BH)J;OB, ¢opMynhI )J;JIHHhI oKpy)KHOCTH H 2 1,2 

H yrJiaMH PeIIIeHHe TpeyronhHHKOB rrnorn:a.n;H Kpyra. TeopeMa CHHycos. TeopeMa KOCHHycos. 1 1,2 
TpeyrOJibHHKa KouTpOJihHhie pa60Tb1: He 

npe.n:ycMO'rpeHo 

CaMOCTOHTeJI1>HaH pa6oTa 06yqaro111uxcH: 2 
TeMa 11.3 CoJJ;ep'.llCau11e yqe6uoro MaTepuaJia: 3 

CKaJIHpuoe Yron Me)l(,Uy BeKTopaMH. CKa.JUipHoe Haxo.n;HTh yron Me)K,[(y seKTOpaMH. Bb1qHcJI5ITh CKa.JUipHoe 1 1,2 
npo111BeJJ;euue IIpOH3Be)J;eHIIe BeKTOpOB rrpOH3Be.n;eHHe BeKTOpOB, CKaJI5IpHoe rrpOli3Be.n;eHHe B 

BeKTOpOB CKan5IpHoe rrpomse.n;em1e B Koop.n;HHarnx. KOOp)J;HHarnx. flpHMeH5ITb CBOHCTBa CKaJI5IpHoro 1 1,2 
CBOHCTBO CKa.JUipHoro rrpOH3Be.n;eHH5I rrpOH3Be.n;eHH5I 

KouTpOJihHhle pa60Th1: 1 3 
KoHTpOJihHM pa6oTa NQ 3 no TeMe flpHMeH5IIOT rronyqeHHhie 3HaHH5I rrpli peIIIeHlili 

«CKan5IpHOe rrpOH3Be.n;eHHe BeKTOpOB» pa3JIHqfforo BH.n;a 3a.z:i;aq 

CaMOCTOHTeJihHaH pa6oTa 06yqaro111uxcH: 1 

rJIABA 12 11 
.IJ:JIHHA 

OKPY)KHOCTM II 
IIJIOrn:NJ:h KPYr A 

TeMa 12.1 CoJJ;ep'.llCau11e yqe6uoro MaTepuaJia: 8 
IlpaBHJibHble ITpaBHJihHhIH MHoroyronhHHK 1 1,2 

MHOroyroJihHHKH 0Kpy)l(HOCTb, OIIHCaHHa5I OKOJIO rrpaBHJibHOro 06b5ICH5ITb IIOH5ITHe rrnorn:a.n;H IIJIOCKOH ¢mypbI. 3HaTb 2 1,2 
MHoroyroJibHHKa e.n;HHHD;hI H3MepeHH5I rrnorn:a.n;H. CTpOHTh srrn:caHHbie H 

0Kpy)KH0CTb, BIIHCaHHa5I B rrpaBHJibHbIH orrHcaHHbie oKpy)l(HOCTH )J;JI5I TpeyronhHHKOB, 2 1,2 
MHoroyroJil>HliK qeTbipexyronhHliKOB, rrpaBHJibHbIX MHoroyroJibHliKOB. 

<!>opMyJihI ,UJI5I BbJqHCJieHH5I rrnorn:a.n;H flpHMeH5ITb cPOPMYJibI )J;JI5I BbJqliCJieHH5I rrnorn:a.n;H 2 1,2 
rrpaBIIJibHOro MHOroyrOJibHIIKa, rrpaBHJibHOro MHOroyroJibHIIKa, 
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ero CTOpOHbI li pa,n:Hyca BITliCaHHOR ero cTopoHbI li pa,n:Hyca BITH:CaHHoH: oKpy)KHOCTli ITpli 
OKpy)KHOCTli pemeHH:li 3a,n:aq 

ITocTpoem1e ITpaBHJibHbIX MHoroyrorrbHliKOB 1 1,2 
KonTpOJihHhie pa60Th1: He 

npe.uycMOllJeHo 

CaMocTOHTCJibHaH pa6oTa o6yqaromuxcSI: 3,5 
TeMa 12.2 CoJJ:ep'1Cauue yqe6Horo MaTepuaJia: 3 

,ll,JIHHa ,[(rrHHa OKpy)KHOCTli Haxo,n:H:Tb ,n:rrHHY oKpy)KHOCTH, ITrroma,n:i, Kpyra, ITrrmua.n:i, 1 1,2 
0Kpy'1CHOCTH H ITrroma.n:i, Kpyra. ITrroma.n:i, KpyroBoro ceKTopa KpyroBOro ceKTOpa 1 1,2 

nJiom,a,i:u> Kpyra KonTpOJihHhle pa60Tb1: 1 3 

KoHTporrbHruI pa6oTa N2 4 ITO TeMe «,[(JIH:Ha ITpHMem1IOT ITorryqeHHble 3Hamrn ITpli pemeHH:li 
OKpy)KHOCTli li ITrroma,n:b Kpyra» pa3JIH:qHoro BH,n:a 3a,n:aq 

CaMOCTOHTCJibHaSI pa6oTa o6yqarom,uxcH: 1.5 
rJIABA 13 

, 

4 
.LJ:BIDKEHIDI 

TeMa 13.1 CoJJ:ep'1Cau11e yqe6Horo MaTepuaJia: 2 
fiOHHTHC 0To6pa)KeHH:e ITJIOCKOCTH Ha ce6H 06bHCHliTb ITOHHTH:e .Il:Bli)KeHH:H. 0To6pa)KaTb ITJIOCKOCTb 1 1,2 

,UBHm:eHHSI IToHHTH:e ,n:BH)KeHH5I Ha ce65I. CTpOHTb CHMMeTpliqHi,1e qmrypi,1 Ha oceByIO li 1 1,2 
u;eHTpaJibHYIO CliMMerpirn 

KonTpOJihHbie pa60Tb1: He 
npe.uycM011JeHo 

CaMOCTOHTCJibHaH pa6oTa o6yqaromuxcH: 2 
TeMa 13.2 Coti;ep'1Cau11e yqe6Horo MaTepuaJia: 2 

IIapaJIJieJihHhiii ITaparrrrerrbHbIH: ITepeHoc I1cITOJib30BaTb ITOBOpOT li ITaparrrreJibHbIR ITepeHOC ITpli 1 1,2 
nepeuoc H IToBopoT pemeHlili 3a,n:aq Ha ITOCTpoeHH:e. ITp11MeH5ITb KOM6H:HaI.J;HIO 1 1,2 
UOBOpOT .Il:Bli)KeHH:R Ha ITJIOCKOCTli H liX CBORCTBa 

KouTpOJibHhle pa60Th1: He 
npe.uycMo-rpeHO 

CaMOCTOHTCJibHaH pa6oTa o6yqaromuxcH: 1 
IloBTopeHHC 3 
npoI:meuuoro 

MaTep11aJia 

Coti;ep'1Cau11e yqe6Horo MaTepuaJia: 3 
Pemem1e 3a.n:aq ITO TeMe «BeKTOpbrn 1 2, 3 
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Pelllem1e 3a.n;aq rro TeMe «.[(mrna OKpy)l(HOenL HayqHTbe51 rrpHMeH51Tb Ha rrpaKTHKe Beeb TeopeTHqeeKHH 1 2,3 
Ilrroma.n;b Kpyra» MaTepHan, H3yqeHHbIH B Kypee anre6pbI 9 KJiaeea 

KouTpOJihHbie pa6oTLI: 1 3 
lfroroBM KOHTpOJibHM pa6oTa IlpHMeH5IlOT rrorryqeHHbie 3HaHH51 rrpH perneHHH 

pa3rrHqHoro BH.n;a 3a.n;aq 

CaMOCTOHTeJILuasi pa6oTa 06y11arom;HxcS1: 2 
TEMATffllECKOE 33 
IIOBTOPEHIIE B 

PAMKAX 
rro.ri:roTOBKII 

KOr3-9 

TeMa 1 Co)l,epJKaHHe y11e6uoro MaTepuaJia: 6 
1lo)l,c11eT yr JIOB TpeyrorrbHHK HayqHTbe51 rrpHMeH51Tb Ha rrpaKTHKe Beeb TeopeTHqeeKHH 1 2,3 

3rreMeHTbITpHrOHOMeTpHH MaTepHan, 113y11eHHbIH B Kypee anre6pbI 9 KJiaeea 1 2,3 
1.JeTbipexyrorrbHHKH 1 2,3 
0Kpy:>KHoeTb. TeopeMa Ilmparopa 1 2, 3 
TeopeMa eirnyeoB H TeopeMa KOeHHyeoB 1 2,3 
Ilo.n:o611e H OTpe3KH rrapanrreJibHbIX rrp51MbIX 1 2,3 
KouTpOJihHble pa6oThl: He 

noenvcMomeHo 

CaMOCTOHTCJibHaH pa6oTa 06y11arom:uxcH: 3 

TeMa2 Co)l,eD:tKauHe y11e6uoro MaTepuaJia: HayqHTbe51 rrpHMeH51Tb Ha rrpaKTHKe Beeb TeopeT11qeeKHH 7 
IIJiom:aAH «t>uryp Ilp5IMOyrorrbHHK, KBa.n;paT MaTepHan, H3yqeHHbIH B Kypee anre6pbI 9 Knaeea 1 2,3 

IlapannerrorpaMM, poM6, meyrorrbHHK 2 2,3 
TparreUH51 1 2,3 
0Kpy)l(HOeTb H Kpyr 1 2,3 
Ilnoma.n:b <)mryp Ha eeTKe 1 2, 3 
Ilnoma.n:b <)mryp, 3a.n;aHHbIX KOOp.IJ:HHaTaMH 1 2,3 
KouTpOJihHLie pa60TL1: He 

npenycMoTpeHo 

CaMOCTOHTeJILHaH pa6oTa 06y11arom;HxcS1: 3 

TeMa3 Co)l,ep:tKauue y11e6uoro MaTepHaJia: 2 

Pea.JI1>HaS1 PerneHHe 3a.n;a11 rrpaKTHqeeKoif Hay11HTbe5I rrp11MeH5ITb Ha rrpaKTHKe Beeb TeopeTHqeeKHH 2 2,3 
UJiaHHMeTpHH HarrpaBJieHHOeTH MaTepHan, 113y11eHHbIH B Kypee anre6pbI 9 KJiaeea 
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KouTpOJII>Hble pa60Tb1: He 
npe.nycMOlJleHo 

CaMOCTOHTeJibHaH pa6oTa o6yqarom:ttxcn: 2 

TeMa4 Co,ZJ;epw:auHe yqe6noro MaTeptta.rrn: 2 
BI>I6op BepHbIX Pernemre TpemipoBoqHbIX BapirnHTOB HayqHTbe5I rrpHMeH5ITb Ha rrpaKTHKe Beeb TeopeTH:qeeKHH 2 2,3 
YTBep~enttii MaTepHan, myqeHHbIH B Kypee anre6pbI 9 KJiaeea 

KouTpOJII>Hbie pa60Tb1: He 
npe.nyCMOTJ)eHO 

CaMOCTOHTeJILHaH pa6oTa o6yqarom:ttxcn: 2 

TeMa5 Co,ZJ;epw:auHe yqe6uoro MaTepHaJia: 4 
0Kpy.1KHOCTb H Yrnb1 H oTpe3KH, eB5I3aHHbie e OKpy)l(HOeTbIO HayqHTbe5I rrpHMeH5ITb Ha rrpaKTHKe Beeb TeopeTHqeeKHH 1 2, 3 

Kpyr BrrHeaHHbie H orrHeaHHbie oKpy)l(HOeTH MaTepHan, myqeHHbIH B Kypee anre6pb1 9 KJiaeea 1 2, 3 
TpeyronbHHK H oKpy)l(HOeTb 1 2,3 
l.JeTbipexyronbHHK H oKpy)l(HOeTb 1 2,3 
KouTpoJ11>Hb1e pa60Tb1: He 

npe.nycMOlJleHo 

CaMOCTOHTeJibHaH pa6oTa o6yqarom:ttxcn: 3 

Pemeutte Co,ZJ;epw:auHe yqe6uoro MaTepttaJia: 10 
TpeHHpOBOqffblX PerneHHe TpeHHpoBOqffbIX BapirnHTOB HayqHTbe5I rrpHMeH5ITb Ha rrpaKTHKe Beeb TeopeTHqeeKHH 10 2, 3 

sapHaHTOB MaTepHan, myqeHHbIH B Kypee anre6pb1 9 KJiaeea 

KouTpOJII>Hble pa60Tb1: He 
noe.nvcMoTJJeHo 

CaMOCTOHTeJibHaH pa6oTa o6yqarom:ttxcH: 7 
Ilpo6Hbltt PerneHHe TeeTOB HayqHTbe5I rrpHMeH5ITb Ha rrpaKTHKe Beeb TeopeTHqeeKHH 2 3 

TpeHHpO BOqHblM MaTepHan, myqeHHbIH B Kypee anre6pbI 9 KJiaeea 
3K3aMeH 

llToro: 72(ay,ZJ;.) 
36(caM.) 

llToro 3a Kypc: 972 

* ,[(IT5I xapaKTepHeTHKH ypoBH5I oeBOeHH5I yqe6Horo MaTepHana HeIIOJlb3YJOTe5I ene.n:YJOrn:He o603HaqeHH5I: 

1. - 03HaKOMHTeJibHbIB (y3HaBaHHe paHee myqeHHbIX 06beKTOB, eBolieTB ); 

2. - perrpo,n:yKTHBHblH (BblIIOJIHeHHe ,n:e5ITeJibHOeTH no o6pa3u;y, HHeTpyKU:HH HJIH rro.n: PYKOBO,n:eTBOM) 

3. - rrpO.ll:)'KTHBHbIH (rrnaHHpOBaHHe H eaMOeT05ITeJibHOe BblIIOJIHeHHe ,n:e5ITeJibHOeTH, perneHHe rrpo6neMHbIX 3a,n:aq) 
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3. YCJIOBHH PEAJ1Il3AIJ;Illl yqEJiHOro IIPE)];META 

3.1 Tpe6osamrn K MHHHMaJihHOMY MaTepuaJihHO-TexuuqecKoMy o6ecrreqeumo 

Pea.rrH3auHa yqe6Horo rrpe~MeTa Tpe6yeT Ha.JIHqHa yqe6Horo Ka6HHeTa MaTeMaTHKH H 

HHcpopMaTHKH. 

06opy;::i;osauue yqe6uoro Ka6uueTa: 

• yqe6Ho-Hanrn~Hbre rroco6Ha, 

• yqe6Hoe o6opy~oBaHHe, 

• rrpHcrroco6nemrn ~na rrpaKTHqecKHX 3aHaTHH rro rrpe~MeTy, 

• ~eMOHCTpaUHOHHOe yqe6Hoe o6opy~oBaHIIe (~eMOHCTpaUMOHHhie Ha6opbl ITJIOCKHX H 

rrpocTpaHCTBeHHbIX reoMeTpHqecKHX cpHryp, B TOM qHcJie pa3neMHhie ), 

• ~eMOHCTpaUHOHHbie rn6JIMUbl H MO~eJIH, 

• KOMITJieKTbl HHCTpyMeHTOB (JIHHeHKH, yroJibHHKH, TpaHcrropTHpbI, UHPKYJIH). 

TexuuqecKue cpe;::i;cTBa o6yqeuuH: 

• KoMrrhIOTep 

• ITpHHTep 

• T eneBH3op 

• MyJihTHMe~HHHhIH rrpoeKTop 

• ,[(H~aKTH:qecKHH MO~YJib 

• CKaHep 

3.2 MmI>opMan:uoHHOe 06ecrreqem1e 

l1HcpopMaUHOHHoe o6ecrreqeHHe o6yqeHHa co~ep)KHT rrepeqeHb peKoMeH~yeMhIX 

yqe6HbIX H3~aHHH, l1HTepHeT-pecypcoB, ~OITOJIHHTeJihHOH JIHTepaTypbI. 

5 



OcHOBHaH JIHTeparypa 

MaTeMaTuKa. 5-6 KJiacchl 
1. MaTeMaTIIKa. 5 Knacc: yqe6mm: B 2 qacrnx I H.5I. B1rneHKHH, B.11. )KoxoB, A.C. lfocHOKOB (rr 
.n:p. ). - MocKBa: ITpocBern;eHrre, 2021. 
2. MaTeMaTrrKa. 6 Knacc: yqe6HrrK: B 2 qacrnx I H.5I. BrrneHKHH, B.11. )KoxoB, A.C. llecHOKOB (rr 
.n:p.). -MocKBa: ITpocBern;eHrre, 2021. 
3. IToITOBa A.IT. I1oypoqm,1e pa.3pa6oTKH ITO MaTeMaTrrKe. 5 KJiacc. K YMK H. 5I. B1rneHKHHa rr 
,n:p. <Proc. -M.: BAKO, 2017. 
4. IToITOBa A.IT. I1oypoqm,1e pa.3pa6oTKH ITO MaTeMaTrrKe. 6 KJiacc. K YMK H. 5I. BrrneHKHHa rr 
.n:p. <Proc. - M .: BAKO, 2017. 
5. llecHOKOB A.C., HeIIIKOB K.11. ,II;rr,n:aKTrrqecKrre MaTeprranhI ITO MaTeMaTrrKe. 5 KJiacc. - M.: 
KnaccrrK CTHJih, 2009. 
6. llecHOKOB A.C., HeIIIKOB K.11. ,II;rr,n:aKTrrqecKrre MaTeprranhI ITO MaTeMaTrrKe. 6 KJiacc. - M. : 
KnaccrrK CTrrJih, 2009. 

AJire6pa, reoMeTpHH. 7-9 KJiacchI 
Ocnoenaa !lumepamypa 
1. Ame6pa, 7 Knacc : yqe6HrrK .n:mr o6rn:eo6pa.3oBaTeJihH:bIX yqpe)K,n:eHrrli I ITO.II: pe.n:. C.A. 
TemrKoBcKoro. - M.: ITpocBern;eHrre, 2018, 2019. 
2. Anre6pa, 8 KJiacc : yqe6HrrK .IJ:JI51 o6rn:eo6pa.3oBaTeJihHhIX yqpe)K,n:eHrrli I ITO.II: pe.n:. C.A. 
TeJI51KOBCKoro. - M.: ITpocBern;eHrre, 2018, 2019. 
3. Ame6pa, 9 KJiacc : yqe6HMK .IJ:JI51 o6rn:eo6pa.3oBaTeJihHhIX yqpe)K,n:eHrrli I ITO.II: pe.n:. C.A. 

TeJI51KOBCKoro. - M.: ITpocBern:eHrre, 2018, 2019. 

4. reoMeTpm1. YLie6mm. 7-9 KnaCCbI I ATaHaC5lH JI.C., EyTy30B B.<D.; ITO)]; pyK. 
A.H. TttxoHoBa. - M.: ITpocBern;eHHe, 2017, 2018. 

lIHTepHeT-pecypchl: 

1. http://schooJ-collection.edu.ru 

2. ww\v.kvant.mirrorl.rnccme/ru ......... ._ ..... _._._ ............................. ~·-·----- ··· ·~ ·· · · -- .... ._,_,.,_ ... , ... ._._ .. ......... ,., _____ ,,, ... . 

)I,orroJIHHTeJibHaH JIHTeparypa 

1. AJIThIHOB IT.11. feoMeTpH51. TecThI. 7-9 KJI.: Yq.-MeTO,n:. IToco6rre. - M.: ,II;pocpa, 2009. 
2. EprrHa T.M. IToypoqHoe ITJiaHrrpoBaHrre B 9 KJiacce ITO anre6pe. -M.: 3K3aMeH; BAKO, 
2008. 
3. )KoxoB B.11. Ypo1<rr anre6phI B 7 KJiacce. KHrrra .IJ:JI51 yqrrTeJI51. - M.: ITpocBern:eHrre, 2008. 
4. )KoxoB B .11. YpoKM anre6phI B 8 Knacce. KHMra .IJ:JI51 yqMTeJI51. - M.: ITpocBern;eHrre, 2008. 
5. )KoxoB B.11. YpoKM anre6phI B 9 KJiacce. KHrrra .IJ:JI51 yqMTeJI51. - M.: ITpocBern;eHrre, 2008. 
6. Ma1<aph1qeB IO.H. l13yqeHrre anre6phI B 7-9 KJiaccax: IToco6rre .IJ:JI51 yqrrTeneH:. - M.: 
ITpoCBern;eHrre, 2011. 
7. HeqaeB M.IT., faneeBa H.J1. CoBpeMeHHhIH Ka6rrHeT MaTeMaTMKrr. - M .: 3HaHH51, 2007. 
8. HeqaeB M .IT. YpoKM ITO Kypcy «feoMeTprr51-7»: K yqe6HrrKy A.B. IToropenoBa «feoMeTprr51 7-
9 KJiacc». - M., 2008. 
9. HeqaeB M .IT. YpoKrr ITO Kypcy «feoMeTpH51-8»: K yqe6HMKY A.B. IToropenoBa «feoMeTpH51 7-
9 Knacc». - M., 2008. 

Yqe6HaH JIHTeparypa ;:J;JIH rro;::i;roTOBKH K or3-9 
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1. or3. MaTeMaTHKa. 36 BapimHTOB. TIUIOBhie 3K3aMeHa1(HOHHhie BapHaHThl <l>I1T1I1 I rro;::i: pe;::i:. 
I1.B. 5Iru;eHKO. - M .: HanHOHaJihHOe o6pa3oBaHHe, 2022, 2023. 
2. Or3. MaTeMaTHKa. 10 BapHaHTOB. TH110B11e 3K3aMeHa1(HOHH11e BapHaHThI. <l>I1I1I1/110.r:i: pe;::i:. 
I1.B. 5Iru;eHKO. - M.: Ha1(HOHaJihHOe o6pa3oBaHHe, 2018, 2022 
3. KoMrrJieKC MaTepHMOB 110 llOJJ:fOTOBKe yqaru;HXC5I. or3 110 MaTeManme I 110,[{ pe.n:. 
I1.B. 5Iru;eHKO. - M. : I1HTeJIJieKT-ll;eHTp, 2022 
4. Or3-2019. MaTeMaTHKa. TpeHa)Kep. AJire6pa, reoMeTpH5I I 110.n: pe;::i:. <!>.<!>. n11ceHKO, 
C.IO. KyJia6yxoBa. - P. H/.ZJ:.: nernoH, 2019. 
5. or3-2019. MaTeMaTHKa. 40 TpeHHpOBOqHJ)IX BapHaHTOB I rro;::i: pe;::i:. <!>.<!>. n11ceHKO, 
C.IO. KyJia6yxoBa. -P. H/.ZJ:.: nernoH, 2019. 
6. or3-2019. MaTeMaTHKa. TeMaTHqecKHM TpeHHHr I 110.n: pe;::i:. <!>.<!>. n11ceHKO, 
C.IO. KyJia6yxoBa. -P. H/.ZJ:.: nernoH, 2019. 
7. or3. DOJihllIOM c6opHHK TeMaTHqecKHX 3a;::i:aHHH JJ:JI5I rro;::i:roTOBKH K OCHOBHOMY 
rocy.n:apcrneHHOMY 3K3aMeHy I rro.n: pe.n:. I1.B. 5Iru;eHKO. 430 TeMaTHqecKHX 3a,n:aHHii:. -M.: ACT, 
2019. 
8. Ef3-2020. MaTeMaTHKa. THrroB11e BapHaHThI 3K3aMeHa1(HOHHhIX 3a,n:aHHM. 50 BapHaHTOB. 
I1po<jrnJI1H11ll: ypoBeHh. - M.: 3K3aMeH: Ef3-TeCThl OT pa3pa6oTqHKOB, 2020. 

ITepeqeHb HHcpopMa1(HOHHbIX TeXHOJIOrHM, HCIIOJih3yeMhIX rrpH ocyru;ecTBJieHHH 

o6pa30BaTeJibHOrO 11po1(ecca 110 .IJ:HC1(HllJIHHe (MO.IJ:YJIIO ), BKJIIOqa51 11epeqeHh rrporpaMMHOrO 

06ec11eqeHH5I H HHcpopMa1(HOHHbIX c11paBoqHbIX CHCTeM. 

B 11pou:ecce 3aH5ITHM HCIIOJI13yeTC5I cJie,n:yIOru;ee rrporpaMMHoe o6ecrreqeHHe: 

.N'!! 
n/n 

IlpHMeueuHe IlporpaMMuoe o6ecneqeuHe 

1 011epa1(HOHHhle CHCTeMbI Microsoft Windows 

2 I1HTepHeT 6pay3epi:,1 Google Chrome, Microsoft Edge 

3 OcpHcH11e 11aKeT11 Microsoft Office, LibreOffice 

4 ApxHBaTOp11 7-zip 

5 ITpocMoTp II pe,n:aKTHpoBaHHe FastStone Imsge Viewer 

rpacpHqecKHX cpaii:JIOB 

6 Pa6orn c PDF cpall:JiaMH Sumatra PDF, PDF24 Creator 

7 Ha6op ay;::i:Ho-BH.IJ:eoKo.n:eKoB K-Lite Codec Pack 

8 HoTH11:H pe,n:aKTOp MuseScore 

CoBpeMeHHbie 11pocpeccHOHaJI1H11e 6a311 ;::i:aHHhIX: 

Ha1(HOHaJihHa5I 3JieKTpoHHa5I 6tt6JIHOTeKa (H3E) https://rusneb.ru/ 

3JieKTpoHHo-6H6JIHOTeqHa5I CHCTeMa lJ;eHTpannHoll: MY3hIKaJihHOll: IIIKOJihI - AKa.[{eMHH 

HCllOJIHHTeJibCKOfO HCKYCCTBa 



4. KOHTPOJib H OIJ;EHKA PE3YJlbTATOB OCBOEHH.H 
yqEJ>Horo IIPE,ll;META 

KoHTponr:, H oueHKa pe3yJihTaTOB ocBoeHH5! yqe6Horo rrpe,n:MeTa ocy:rn;ecTBJI5IeTC5! 

rrperro,n:aBaTeJieM B rrpouecce rrpoBe,n:eHH5! rrpaKTHqecKHX 3aH5ITHM, TeCTHpoBamrn, a TaK)Ke 

BhIIIOJIHeHH5! 06y-qa10:rn;HMHC5! HH):(HBH):(YaJihHhIX 3a,n:aHHM, rrpoeKTOB, HCCJie,n:oBaHHM. 

• 

• 

• 

• 

Pe3yJihTaTbio6yqeHHH 

( OCBOeHHhie yMeHHH, 

YCBOeHHhie 3HaHHH) 

cpopMHpOBaHHe ueHTpaJihHhIX 

MaTeManrqecKHX IIOH5ITHM (qHCJIO, 

BemrqH:Ha, reoMeTpH:qecKa5! 

cpRrypa, rrepeMeHHa5!, Bep05ITHOCTh, 

cpyHKUll5! ), o6ecrreqHBaIOIIIllX 

rrpeeMCTBeHHOCTh 

nepcneKTllBHOCTh 

MaTeMaTH:qecKoro 

o6yqaIOIIIllXC5I; l 
o6pa3oBaHR5! 

no,n:Be,n:eHH:e 06yqa10:rn;H:XC5! Ha 

,n:ocTynHOM ypoBHe K OC03HaHllIO 

B3aHMOCB5!3H MaTeMaTHKH lI 

OKPY:>KaIO:rn;ero MHpa, noHHMaHHe 

MaTeMaTRKll KaK qacTH: o6:rn;e:H 

Kynr:,Typr:,rqenoBeqecTBa; 

pa3BHTHe llHTeJIJieKTyaJihHhIX H 

TBopqecKHX cnoco6HOCTeH 

06yqa10:rn;HXC5!, no3HaBaTeJihHOM 

aKTllBHOCTH, llCCJie,n:oBaTeJihCKHX 

yMeHHH, KpHTllqHOCTll MhIIIIJieHll5!, 

HHTepeca K H3y-qeHHIO MaTeMaTHKH; 

cpopMrrpoBaHrre cpyHKUllOHaJihHOH 

MaTeMaTH:qecKOH rpaMOTHOCTll: 

yMeHH5! pacn03HaBaTh np05IBJieHH5! 

MaTeMaTH:qecKHX nOH5!TllH, 

ofo,eKTOB ll 3aKOHOMepHOCTeH B 

peaJihHhIX )l(lI3HeHHhIX CHTyaUll5IX ll 

nprr R3y-qeHRH ,n:pyrnx yqe6HhIX 

npe,n:MeTOB, np05IBJieHH5! 

3aBHCHMOCTeH ll 3aKOHOMepHOCTeH, 

cpopMyJIHpOBaTh HX Ha 5!3hIKe 

C03,[(aBaTh 

MO,n:enH, 

OCBOeHHhIH 

MaTeMaTFIKii 

MaTeMaTHqecKrre 

npH:MeH5!Th 

MaTeMaTHqecKHH annapaT ,n:n5! 

peIIIemrn . 

oprreHTHpOBaHHhIX 

llHTepnpeTrrposaTh rr 

npaKTHK0-

3a,n:aq, 

ouemmaTh 

nonyqeHHhre pe3ynhTaThI. 

CcpopMyJinpoBaHHoe B 
<I>e,n:epanhHOM rocy,n:apCTBeHHOM 

o6pa30BaTeJihHOM CTaH,n:apTe 

<DopMbl H MeTOL(hl KOHTpOJIH H ou;eHKH 

pe3yJihTaTOB o6yqeHHH 

KpHTepH:ll oueHH:BaHH:5! IIllChMeHHhIX pa6oT 

yqaIIIHXC5! no MaTeMaTHKe 

0TMeTKa «5» CTaBHTC5I, ecnrr: 

• pa6oTa BhIIIOJIHeHa nOJIHOCThIO; 

• B JIOrHqecKHX paccy)K,n:eHH5IX If o60CHOBaHHH 

peIIIeHH5! HeT npo6eJIOB If OIIIH:6oK; 

• B peIIIeHHH HeT MaTeMaTHqecKHX OIIIH60K 

(B03MO)l(Ha O,n:Ha HeToqHOCTh, onHCKa, He 

5IBJI5IIOIIIa5IC5I CJie):(CTBHeM He3HaHH5! HJIH 

He,n:onoHH:MaHll5! y-qe6Horo MaTeprrana) 

0TMeTKa «4» CTaBHTC5!, eCJIH: 

• pa6oTa BhIIIOJIHeHa noJIHOCThIO, HO o6ocHOBaHH5! 

IIIaroB peIIIeHll5! He,n:OCTaTOqHI:,I ( eCJill yMeHrre 

o6ocHOBhIBaTh paccy)K,n:eHH:5! He 5IBJI5IJIOCh 

crreUHaJihHhIM ofrheKTOM nposepKH); 

• ,n:onyIIIeHa o,n:Ha OIIIH6Ka HJIH ,n:Ba-TpH He,n:oqeTa B 

BhIKJia,n:Kax, pHCYHKax, qepTe)KaX HJIH rpacprrKax 

( eCJIH 3TH pa60ThI He 5IBJI5IJIHCh cneuHaJihHhIM 

o6beKTOM nposepKH). 

0TMeTKa «3» CTaBHTC5!, eCJill: 

• ,n:onyIIIeHhI 6onee O):(HOM OIIIH6KH HJIH 6onee ,n:syx­

Tpex He,n:oqeTOB B BhIKJia,n:Kax, qepTe)KaX llJIH 

rpacprrKax, HO yqa:rn;HXC5I BJia,n:eeT o65!3aTeJihHhIMH 

yMeHH:5!Mll no nposep5IeMo:H TeMe. 

0TMeTKa «2» CTaBHTC5!, ecnrr: 

• ,n:onyrueHhI cyruecTBeHHh!e OIIIH6KH, IIOKa3aBIIIHe, 

qTo yqaIUHHC5! He BJia,n:eeT o65!3aTeJihHhIMll 

yMeHH5IMH no rrpoBep5IeMOH TeMe B noJIHOH Mepe. 

OueHHBaHHe ycTHhrx oTBeToB yqaIIIHXC5I rro 

MaTeMaTHKe: 

0TMeTKa «5» CTaBHTC5!, eCJill yqeHHK: 

• rronHo pacKphrn co,n:ep)KaHHe MaTepH:ana B o6beMe, 

npe,n:ycMOTpeHHOH nporpaMMOH lI yqe6HHKOM; 

• H3JIO)KlIJI MaTepHan rpaMOTHhIM 5!3hIKOM B 

onpe,n:eneHHoH: norHqecKoH: nocne,n:osaTenhHOCTH, 

rnqHo rrcnonr:,3y51 MaTeMaTrrqeCKYIO TepMHHOnormo 

H CHMBOJIHKy; 
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OCHOBHOro o6mero o6pa.3oBamrn: • npaBHJihHO BhIIIOJIHHJI pHCYHKH, 

rpe6oBaHHe « yMeTh onepHpOBaTh rpa¢HKH, conyTCTB)'IOIUHe OTBeTy; 

II 0 H51TH51MH : onpe,n:eneHHe, • rroKa.3aJI yMeHHe HJIJIIOCTpHpoBaTh TeopeTHqecKoe 

aKCHOMa, TeopeMa, .ZJ:OKa.3aTeJihCTBO; IIOJIO)KeHHe KOHKpeTHhIMH npHMepaMH; 

• yMeHHe paCII03HaBaTh HCTHHHhie H • npHMeH51Th HX B HOBOH CHTyau;HH npH BhIIIOJIHemrn 

JIO)KHhie BhICKa.3hIBaHH51, IIpMBO.ZJ:MTh npaKTHqecKoro 3a,n:aHmI; 

IIpMMephI M KOH'fPIIPMMephI, • npo,n:eMOHCTpHpOBaJI ycBOeHMe paHee M3yqeHHhIX 

CTpOMTh BhICKa.3hIBaHM51 M conyTCTBYIOIUMX BOIIpOCOB, c¢opMHpOBaHHOCTh H 

OTpHu;aHM51 BhICKa.3hIBaHMH» YCTOHqMBOCTh HCIIOJih3yeMhIX IIpM OTBeTe YMeHMH H 

OTHOCMTC51 KO BCeM KypcaM, a 

¢opMHpOBaHMe JIOfMqecKMX 

YMeHMH pacnpe,n:en51eTC51 no BCeM 

ro,n:aM o6yqeHM51 Ha ypoBHe 

OCHOBHOro o6mero o6pa.30BaHM51. 

HaBhlKOB; 

• OTBeqasr caMOCT051TeJihHO 6e3 HaBO,ll;51IUMX 

BOIIpOCOB yqHTeJI51. 

Bo3MO)l{HhI o,n:Ha-,n:Be HeToqHoCTH npH ocBemeHHH 

BTOpocTeneHHhIX B onpocoB HJIM BhIKJia,n:Kax, 

KOTOphie yqeHMK nerKO MCIIpaBMJI TIO 3aMeqaHMIO 

oueuuBaeTcH ua 
Y.ZJ:OBJieTBOp51eT B OCHOBHOM 

OTMeTKy 

«4», eCJIH 
Tpe6oBaHH51M 

« 5 », HO npH 3TOM MMeeT O,ll;HH H3 He,n:ocTaTKOB: 

OH 

Ha 

• B U3JIO:>I<eHMM ,n:onymeHhI He60JihIIIMe npo6eJihI, He 

MCKa.3MBIIIMe MaTeMaTMqecKoe co.n:ep)KaHMe OTBeTa; 

• .n:onymeHhI O,I(MH - ,I(Ba He.n:oqern npM ocBemeHMM 

OCHOBHOro co.n:ep)KaHM51 OTBeTa, MCIIpaBJieHHhie TIO 

3aMeqaHMIO yqMTeJI5I; 

• .n:onymeHhI OIIIM6Ka MJIM 6onee ,n:Byx He.n:oqeTOB 

npM OCBemeHMM BTOpOCTeneHHhIX BOIIpOCOB MJIM 

BhIKJia,I(Kax, nerKO MCIIpaBJieHHhie TIO 3aMeqaHMIO 

yqMTeJI51. 

0TMeTKa «3» CTaBMTC51 B CJie,I()'IOIUMX cnyqa51x: 

• HeIIOJIHO MJIM Henocne,n:oBaTeJihHO pacKphITO 

co.n:ep:>r<amrn MaTepHana, Ho noKa.3aHo o6mee 

BOrrpoca H npo.n:eMOHCTpHpOBaHhI yMeHM51, 

)J,OCTaTOqHhie ,I(JI51 ,I(aJihHeHIIIero ycBOeHM51 

nporpaMMHoro MaTepMana ( onpe.n:eneHHbie 

«Tpe6oBaHM51MH K MaTeMaTHqecKOH IIO,I(I'OTOBKe 

yqa:W:MXC51» ); 

• MMeJIMCh 3aTpy.n:HeHM51 MJIM .n:onymeHhI OIIIM6KM B 

onpe,n:eJieHMM IIOH51TMH, UCIIOJih30BaHl·iM 

MaTeMaTMqecKOH TepMMHOJIOfMM, qepTe)Kax, 

BhIKJia,I(Kax, MCIIpaBJieHHhie IIOCJie HeCKOJihKMX 

HaBO)J,51IUMX BOIIpOCOB yqMTeJrn; 

• yqeHMK He cnpaBMJIC51 c IIpMMeHeHMeM B TeOpHH B 

HOBOM CHTyau;MM npH BhIIIOJIHeHMH npaKTHqecKoro 

3a,n:aHM5I, HO BhIIIOJIHMJI 3a,n:aHH51 o6513aTeJihHOro 

ypoBH51 CJIO)KHOCTM TIO ,n:aHHOM TeMe; 

• npH 3HaHMM TeopeTMqecKoro MaTepHasra BhrnBJieHa 

He)J,OCTaToqHa51 c¢opMHpOBaHHOCTh OCHOBHhIX 

yMeHMH M HaBhIKOB. 

0TMeTKa «2» crnBMTC51 B cne.n:yiomMx cnyqa51x: 

• He pacKp1ITO OCHOBHOe co;::i:ep)KaHIIe yLie6noro 
MaTepHasra; 



COf JIACOBAHO: 
DpoToKon 3ace,n:aHM5I 

• o6Hapy)l(eHO He3HaHHe mm HeIIOHHMaHHe 

yqeHMKOM 60JihIIIeli MJIM HaM6onee Ba)KHOH qacTM 

y-.:re6ttoro MaTep11ana; 

.n:orrymeHhI oma6KH B orrpe.n:eneHHH IIOH5ITHH, IIpH 

MCIIOJih30BaHHH MaTeMaTMqecKOH TepMHHOJIOfHH, B 

p11cyHKax, B BhIKJia,n:Kax, KOTOpnie He HCIIpaBJieHhI 

rrocne HeCKOJihKHX HaBO.D:5IW:HX BOIIpOCOB yqMTeJI5I. 

Me)KcpaKyJI1>TeTCKOH Kacpe,n:phl o6m;eo6pa30BaTeJihHhIX JJ:MCIJ;MIIJIHH 

OT 29 aBrycrn 2024 r. 
N2 1124-25 
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