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Tenaaru.recKoe rrJraHrrpoBaHue rro MareMarrrKe AJrfl 5 rflaccos

If.nannpyeMbre pesyJrbrarbr ocBoeHnq yue6noro npeAMera <<Nf areuaruKD)

-. -:-. -'flporpaunra no3BoJrrer Ao6vr,aTr,cfl. cJreAyroqux p$yJrbraToB ocBeeHrrt
o6pasonarelrnofi nporpaMMbr ocHoBHoro o6qero o6pasonanlra :

. TIEIHOCTHbIC:

. OTBETCTBEHHOIO OTHOIIIEHU'I K YI{EHI4IO, TOTOBHOCTI,I 14 OTIOCO6HOCTU O6YUATOTqUXC' K

caMopiL3BI4TI4Io Ir caMoo6pasonanuro Ha ocHoBe Morr4Barlur4 r o6yveHzlo 14 no3HaHr4ro;
. rfopvrupoBaHl4t KoMMyHr-{KarrasHofi KoMnereHTHocrt4 n o6qenuu n corpyAHrzr{ecrBe co

cBepcrHI4KaMI4, crapllr.rMr{ vt MJraArxrlMt4 n o6pasonarelurofi, yue6uo-
rrccJreAoBarelrcrofi, TBopqecKo i.t u gpyrux Bv4ax AerreJrbHocrtr;

e lM€HIrfl tcHo, TorrHo, fpaMorHo rr3JraraTb cBor4 MbrcJrr,r n ycruofi 14 nr{cbMeHnofi peuu,
noHzMarb cMbIcJI nocraBJrBHuofi, sa4auu, BbrcrpalrBarb apryMeHTarlr4ro, nprrBoAr{Tb

. npuMepbr rr KoHTpnpr{Mepbr;
. nepBoHaqarbnoro npeAc-TaBJreHr4rr o MareMarr,rqecrcofi HayKe xar< c(pepe .reroeeqecKofi

,4etreJlbHocru, 06 9Ta[ax e€ pasnzrn4 o e€ 3Harrr4Mocrr4 AJrfl pa3Burvrfl, rJrrBvrJruga\upr; "

. KPIITI,IqHOCTI4 MbIIIIJIEHI,H, YldE}IIdfl, PACIIO3HABATb IO|I4IIECKN HEKOPPEKTHbIC

B brcKa3 brB aHr4r, orJruqarb Fu nore3y or tp arcra;
. KPEATVBHOCTT4 MbIIIIJIEHI4', VIHVIIJVATI4BbI, HAXOAqI,IBOCTKI, AKTTIBHOCTV rlqll PEIXEHI{I4

apu$vrernuecKr{x 3a1a-r^;
o ]M€HrIfl KoHTpoJrrrpoBarb npoqecc rz pe3ynbrar yue6Hofi MareMarr.rqecrofi AerrenbHocr\r;
. $opnrupoBanvs, cnoco6nocrz K gMorIr4oHaJIbHoMy Bocnpr4rrr4ro MareMarvqecKr4x

o6reHron, ga1aq, peurenufi , paccyx4enufi ;

MeranpeAMerHbre:
cnoco6uocru caMocrotrgJrbHo rrJraHzpoBaTb aJrbrepHaruBHbre nyrn locrt4;;r<eHnfl. qelefi,
oco3HaHHo nu6uparr nau6oree etp(ferrznnme cnoco6u perreHrrr yve6uux kr

no3HaBaTeJrbHbrx 3aAaq;

yMeHuq ocyqecrBJltrb KorlTpoJrb rro o6pasqy rr BHocrarb ueo6xo4r,rubre KoppeKTrrBbr;

cnoco6nocrv aAeKBarHo olleHuBarb rrpaBuJrbHocrb tutu Ottn6orrHocrb BbrnoJrHeHr4t
yue6noft 3al.aqw, e€ o6renruBHyro rpyAHoarb z co6crnenHbre Bo3Mo)KHocrr4 e€ pelrenux;
yMeHI'It ycTaHaBJIIrBaTb npUrrvHHO-CJreACTBeHHbre cBfl3Ll; CTpOr4Tb IOTUqeCKUe
paccpKAeHlat, yMo3aKJIIoqeHIrt (un4yxrunHbre, AeAyKTrrBHbre H no aHaJroruu) u BbrBoAbr;
yMeHIlt co3AaBarb, nplrMeHtrb u npeo6pasoBbrBarb 3HaKoBo-crrMBorrzqecKue cpeAcrBa,
MoAenrr r4 cxeMbr AJrr perxeHux yve6nux r4 no3HaBareJrbHbrx 3aAaq;
pa3Bprrvrfl. cnoco6nocrn opfaHl43oBblBarb y.re6noe corpyAHr4rrecrBo 14 coBMecrHyro
IetreJlbHocrb c yqI4TeJIeM u cBepcrHzKaMV: onpeAeJrrrb rleJru, pacnpeAenxrl $ynr<qun u
porl4 yrlacrHprKoB, nsauN{oAeficTBoBarb v Haxo4urr o6rqze cnoco6lr pa6orlr, yMeHrrt
pa6orarr B rpynne: HaxoArrrb o6rqee perreHr.re u pa3perxarb xon$luxrlr Ha ocHoBe
corJracoBaHrlf, nogzqufi u yvera r4HrepecoB; cnyrxarb naprnepa; $opuynzpoBarb,
apfyMeHTr4poBaTb r4 oTcTalrBaTr croe MHeHue;

tfoprrazponannx yue6nofi n o6qenor*oearemcxofi KoMnereHTHocrlr n o6racru
I4cnoJIb3oBaHZt zn$opvrauzbnuo-rouMyHr4Karlr4oHHbrx rexnolorufi (IdtT-
KoMnererrruocrfi); .:

nepBoHaqaJlbHoro [peAcTaBJreHrrr o6 v1erx u o MeroAax MareMarr4Krr KaK o6
yHr,rBepoanbHoM r3brKe rlayKvr v rexH.rlKr;
pasBkrru* cnoco6nocrh Bv1erb MareMarr4qecKyro saqaqy B Apyrr4x Arrcqr{rrJu4Hax, B

oKppraroqeft xnsnu;
yMeHI'It HaxoAI4Tb B ptt3JluqHbrx r4cror{Hr.rrax zntpopMarlr4ro, ueo6xo4uvryro lls peureHrrt
MareMarl,IqecKl/tx npo6leu, 14 npeAcraBrsrr ee s noHsrHofi $opvre; rlpuHLrMrarb perxeHrre
B ycJroBr4rx nenolnofi u ns1stlo'ruofi, rounofi u nepoarnocruofi zn(popvrauzz,

a

a

a

a

a
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' yMeHHt [OHIIMaTb u I4CUOJIb3oBaTb MaTeMaTLLqeCKue Cpe.qCTBa HafJrrAHOCTr4 (pr4c)/HKr4,
qEPTE)KI4, CXCMbI LI AP,) AJI' I4JIJIIOCTPA\VV, VHTEPIrPETAL\VftT, APfYMCHTAIIHI4;

o ]ItdOHI{f BbIABVfaTb fHIIoTe3bI npu pelIeHI4H yqe6Hbrx 3AAar4, vt rOHr4MaHr4q
.. Heo6xoAprMocrr4 r4x npoBepKr{;

o -" nOnravrauus cyIIIHocTH aJIrOpI4TMI4qecKuX npe4uracaHnfi v yMeHr4r AefiCTBOBaTb B
cooTB eToTBIdIl C np eAItO)KeHHbrM aJrrop rrT [o M,

o }MeHHfl caMocrotreJlbHO craBnrb IIeJIH, nrt6upat rr co3AaBarb aJrropr,trMbr AJrr perxeHrat
yqe6Hbrx MareMaruqecKlrx npo6neM;

. cnoco6Hocrl4 nJIaHI'IpoBarb a ocyqecrBJrrrb ,qerreJrbnocTb, HanpaBJreHFryro Ha perueHr.re
3aAaq u ccJreAoBaTenbcKofo xapaKTepa;

. NPCAMETHbIE:

' 1) yMeHIrt pa6orarb c MareMarI'IqecKHM TeKcroM (crpyxrypupoBaHze, r43BJreqeHr.re
neo6xo4lruofi untpoprvra\vv), TorrHo r4 rpaMorHo Bbrporarb cBot4 MbrcJrrl n ycrHofi z
nlrcbMeHHoft. petu, npvMe:nr,r, MareMarrrqecKyro repMr.rHoJroruro v cr{MBoJrrrKy, ve-

. noJlb3oBaTb pa3JIvqHbIe t3bIKlI MaTeMarI{Kz (clonecnufi, crauno luuecrcuit, rparpuvecrzfi),
pa3BlrrvIfl cnoco6Hocru o6ocHoBblBarb cy)KAeHur, npoBoArrrb KJraccuSurcagurc;

. BJIaAeHux 6azonnttvl nonqrufiHblM annaparoM: zrraerr [peAcraBJreHr4e o rrrrcJre, Apo6v,
npolleHTax, 06 ocnonHblx feoMerpuqecKrtx o6terrax (rouxa, npflMal, JroMaHas, yroJr,
MHoroyfoJIbHZK, MHoforp4HHI4K, Kpyf, oKpylrHocrb, rrrap, ctpepa u [p.), Sopnruponanux
npeAcraBJlesvfi o crarvcrl4qecKllx 3aKoHoMepHocrflx B peaJrbHoM Mrrpe r4 pa3JrrzqHbrx
cnoco6ax vrx vgyreHvrfl.;

o ]M€HI{-fl BbItIoJIHtrb apzfrrraerzvecKlze npeo6pa3oBaHvrfl. parllroHaJrbHbrx BbrpoKeuwfi.,
IIpI'IMeHtrb vlx Alrfl. pelxeHI4t yue6nux MareMarvr{ecKrrx 3a1a.t v 3a1arr. Bo3Hr{Karcrllrx B
cMe)KHbrx yue6nrx rpeAMerax;

o lM€Hr{fl noJrb3oBarbcfl. v3ylrellHbrMrz MareMarur{ecKr4Mrr $opuylauu,"t 3HaHldA ocHoBHbIX cnoco6oB npeAcraBJle:avlkr aHuwrga ctutvrcrvrqecKvx AaHHbrx, yMeHrat
p9rrr415 3Ailaqv c noMoxlbro nepe60pa Bcex Bo3MOxHbrx Bapr,raHToB,

o yM€HI{.f, rIpI,IMeHtrb LI3yqeHHbIe noHflTurfl, pByJrbrarbr z MeroAbr npu pemeH4v 3ak}rr vr3
pa3rI4tIHbIX pa3AeJIOB Kypca, B TOM qr4oJre 3al.a9., He cBoArrrIVXCr K HenOCpeACTBeHHOMy
npr4MeHeHr4ro I43BeCTHbrX aJrfopHTMoB.

CoaeDxanue nporparrvrrr 5 r;racc

1.. Harypa;rbHbre rrrrcJra u rrrKaJrbr

O6osnaqeuue HarypanbHbrx quceJl. Orpesor, Arru*aorp*Ka. Tpeyronluzx. fhocro crb, rrpfl.yaafl,,
lyu, LllHanbr r4 KoopAlrHarbr. Menrrue ulu 6onrrue.

ocuoeaan qenb cr4creMarr43r4poBarb vr o6o6qzrr cBereHut
noJrrreHHbre B HaqaJrbnofi nxole; 3aKpenr4Tb HaBbrKr4 nocrpoeHr4r 14

2.Ctoxevue u Bbrqr{TaHve HarypaJrbHbrx qnceJ

o HaTypaJrbHbrx qvcJrax,

IdsMepeHufl. oTp$KOB

,r',

Bst'rurauue. Peuresne reKcroBbrx 3aAar{.
3anr4cb ceoficrn cJro)KeHur vr Bbr.q.uraH1lfl,,

Croxenr.re HarypaJrbHbrx qlrcer z eroi csoficrna.
9l.rcronrre u 6yxnenHbre Bbrpaxenzx. Eyrnenriaq
YpanHenrae.

Ocuoauan qerb - 3aKpenr4Tb kr pa3Bklnb HaBbrKr4 cJrox{eHut

3. Vunoxenne v AqrreHr.re HarypaJrbHbrx qficeJr

v Bbrr{uTaHufl Haryp ailbHbrx qv ceJr,



Yunoxenue HarypaJrbHbrx rrrrceJr r,r ero cnoficrsa. ,{errenue. ,{enenue c ocrarKoM. YnporueHlre
BbIpDI(eHIIfi. flopx4orcBbrnoJrHeHr.rxgeficrnufi, Crenenr \ruclra, Kna4par uxy6vrzcra.

ocuoeT?n qerb - 3aKpenrrrb v pasBkrrb HaBbrKr4 apn$rvrerzuecKr4x Aeficrnuir c HarypaJrbHbrMr,r
qucaaMu

4. If;roualu u o6reprsr

(Dopnaynu. ll.noIqaAr. (Dopvryna nJrorrlaArr nprMoyronbFrzKa. E4vuuqrr r43MepeHr4r nlouaAefi.
flpxnroyrdnlnufi napaJrJreJrenr4neA. O6rervru. O6reu nprMoyroJrbHoro napaJrJreJrenunera.

Ocuoeuan ?lerb - pacrur4pt4Tb npeAcraBJreHr4e yqarquxcr o6 v3MepeHr4ur reoMerprrqecKr4x
BeJII4qITH Ha npl4Mepe BbIqvcJIeHIts ruroulaAefi ra o6revroB, cr4creMarh3vrpoBarb r.r3BecrHbre r4M

cBeAeHVr o6 eAunuqe v3Mepenr4r.

5. O6srnnoBeHHbre Apo6u

Orpyxrrocrb r,r Kpyr', [onz. O6urnoneHHbre Apo6u. CpanHeurae ,upo6efi. flpanulruue z
HenpaBrrJrbnue 4po6ra. Croxerrue v Bbrrrr4TaHrae 4po6eft c oAr{HaKoBbrMr4 3HaMeHarenrMlr
.,{eneHze v Apo6u. CruenauHue qucra, Cloxenue rr Bbrrrr4TaHrre cMerxaHHbrx quceJr.

Ocuoeuan qerb - no3HaKoMr.rrb yqallr4xcr c noHflTzervr 4po6z n o6rerue, AocraroqHoM AJrt
BBeAeHuq AecqraErHbrx 4po6efi .

6, [ecnrutnue qpo6z. Cloxenue rl BbrrruraHue AecqrrrrrHbrx Apo6efi

,{ecxrlruuax 3arrvtcb Apo6Hux qucer. Cpannenae Aecrrr4qHbrx 4po6efi. Cnoxesue prBbrquraHne

Aecrrzr.rHbrx gpo6efi. flpz6rrzxeHHbre 3HaqeHr,rq quceJr. Orpyrnenrze qvoeJr,

Ocuoeuan qeJlb - nupa6orarb yMeHr4e rrvtrarb,3anl4cblBarb, cpaBHrrBarb, oKpyrJrflTb AecflTuqHbre
Apo6u, BbrnoJrHrrb cJro)KeHrre v Bbrrrr,rraHne recrrvtquux 4po6efi.

7. Yrvruoxela*re v AeJreHr{e AecflTrdrrHbrx 4po6efi

YIuHoxenr'Ie Aectrlrqnrrx 4po6efi na uarypaJrbHbre qvrcra. ,{e.nenue AecflTvtrtHbrx qpo6efi na
HarypanbHble qI4cJIa, Yunoxenze Aec.flTuqHlrx 4po6efi. ,{enenae Ha AecflTr4rrHyro Apo6r.
Cpe4nee apu$vrern.recKoe,

Ocuoeuan qerb - nnpa6orarb yMeHrre yMHoxarb vr Aelrvtrb ,qecrrur{Hbre gpo6ra, BbrrroJrHflTb
3a4anufl, Ha Bce pefi,clsun c HarypaJrbHbrMl4 rtvtcrav'vr u AecflTvrq:auvz 4po6xuu

8. I4ncrpyMeHTbr A.lrfl Bbrrruc.neHufi n lrrvrepenufi ,f

MurpoxarbKyJltrop. flpoqenrrr. Yron. flprvrofi.z pas.BepHyrbrfi yrol, rleprexHufi rpeyrolruun.
Zsuep enze yrJro B. Tp aucnoprr.rp. Kpyron bre Arrarp aMMbr.

Ocaoeuan ?4enb - c$opuupoBarb yMeHr4r pelrarb npocrefiurze 3aqarryt Ha nporleHTbr, BbrnoJrHrrb
I8MepeHr,re u nocTpoeHrre yfJroB.

9. Ifonropenue

TEMATI4qECKOE IIJIAHI4POBAHI4E



Earonufi ypoBeHb odyueHnr e o6reMe 144 qaca

Ns -.r
ypoKa

Teua ypoxa Kon'
BO

qacoB

PasAen 1, HarypanrHbre qvcJra r4 ruK€urbr. 20

I BseAeHpre. I

z Pa4 HarypalbHbrx rrprogr J

a I]ut[pu. lecrr:wtyax 3arurcb Haryp€urbHbrx yr{cel a
J

4 Orpesor J

5 llnocnoorr. Ilparraaa, IIyr J

6 Ilkana. Koop4rEnarrrrfi rqru a
J

7 CparueHze Haryp€urbHbrx qucer a
J

8 KoHrpomHaa pa6ora I

PasAen 2: Cnoxerrue u Bbr.rr,rrarure HarlpaJrbHbrx quceJr. 13

t Cnoxerrlre HaTryanbHbrx quceJr. CBofiersa cJrorKeHwr 3

2 Buqu:raruae HaT/panbHbrx rrr,rceJr 3

3 rLacnosrre z 6yxreHnue BblpaxeHr4rr. (Dopruynu 3

4 YpanueHua 3

5 KoHrponrnar pa6ora 1

PagAen 3 : Vrnrr, MHoroyroJrbHr,rKpr 19

I Vron. O6osHarreHr{e yrnoB 3

2 Bu4rr yrnor: I,Isueperute yrnon 3

3 MHoroyronrruil<u. Pasrcre Surypu 3

4 TpeyronrHuKr{ lr ero B[Abr 3

5 flpanoyrorlrrn-ur. Ocr cuMvlerpvrv r[ur-yprr 3

6 flonropeHve 3



7 KonrporrrHa.r pa6ora 7

Pae,qen 4: Yunoxteuae u Aeneeoae uarypalrHlrx uucen 16

t Yrr,rnoxeHlre, lleperraecrurelrnoe csoficto
yMHOxeHATI

3

2 Co.rerarenlnoe r4 paonpeAenr'ITeJrbHoe cBoLIcrBa

yMHO)KeHUfl

3

3 ,[enerrne 3

4 ,{ereuze c ocrarKoM 3

5 Crenert -svcna 3

6 KoHrponrHax pa6ora t

Pasaer 5: Ilrrorqaau ra o6teurr, Ll

t llnouraAl. lhorqaAr npflMolronbHr'IKa 2

2 flpauoyrorrrrrrrfi nap annenenprneA. fLap arvru4a 2

3 O6reu nprMoyroJrbHoro ilapaJlnereruneAa 2

4 Konr6r,rHaropHble 3aAarlu 2

5 flonropeHue 2

o KorrponrHar palora t

Pa:Aen 6: O6urHoneHHbre lPo6u 19

t flossllre o 6rrrcHoB eHHo ir gp o6u 3

2 llpauolrrrue r{ HerrpaBr4rlrrue 4po6u. CpanneHze

apo6efi

3

3 Cnoxesrae vr Bbrrrzrr aHue 4po 6 efi c o AI'IHaKoB brMI'I

3HAMEHATEJI'MLI

3

4 ,{po6u r,r AeJreHlIe HarypiltrbHbrx qvceJr 3

5 CMeurarutre rryrcila lt 3

6 flonropeHne u cvcrevrarrvtsaqnr yue6Horo ltarept@la 3

7 Korrponruaa pa6ora 1

PasAer 7'. [ecxnrtu;';'e 4Po6ra. 13

I llpe4crarneHlre o Aec-flTtrtlnblx Apoofl( 3



e

2 Cpanuerrze Aecrrnrrrrbrx apo 6eii 3

3 Orpyrnenrao rrlrceJr. flpurraqrz 3

4 CnoNrenrae vr Bbr-clLrralJyre AeoflTl,I.lHbrx 4po6efi 3

5 Konqlorrrnaa pa6ora I

PasAer 8: ,YrunoxeHue u Aerrenne Aecrr?rlrHbrx 4po6efi. 7

t VnrHoxeHr,re Aec.rrrr,rrrHbrx apo6efi 3

2 ,{enernae Aec-fir?rqHblx apo6eil 3

3 Kourpomuaa pa6ora I

PasAer 9: I4ncrpyrr.reHTbr AJr.rr srrql,IcreHr,trl u uzvepeuni'r. 13

t Cpe4nee apzSrueruvecr<oe. Cpe4Hr,re 3HarreHve
BCJIUIII,IHbI

3

2 llpoqenrrr. HaxoxAeHne npoqeHroB or arucJra 3

3 HaxoxAeHue rrplcJra rro ero nporreHTaM 3

4 florroperuae u cncrev'arvtsaur,ra yle6Horo Marepuala 3

5 Konrpo.rrnax pa6wa t

PasAer 1 0 : llorropeHrae r{ clrcreMaryrsarr4fl.yre6Horo
Marepua]Ia

5

t llonropenze u cprcreMarr4saqr.ra yre6noro Marepr4aJra

3a rypc MareMarAKLr 5 xlaoca
4

2 Konrponruax pa6ora L

L Pesepn 8



TeMarn.IeCKOe IIJIaHIIpOBaHIIe nO MaTeMaTIIKe AJIS 6 rC.naCCOn

IllanupyeMble pesyJrbTaTbl ocB oeHufl yqedHoro rpeAMeTa <<1!IareuaruKa>>

- -\r.. flporpavrvra no3BoJlter Ao6vButbcfl cJIeAyro[II4x p$yJlbraroB ocBoeHut

o6pasonareJrbHofi rrporpaMMbr ocHoBHofo o6qero o6p asonanu-a :

. II,IIIHOCTHbIC:

. orBercrBeHHofo orHOIueHI,rr K yrIeHI4Io, roroBHocrr4 14 cnOco6Hocrl'r o6y'Iarcql4xct K

caMopa3Br4Taro u caMoo6pasonaHrzro Ha ocHoBe ntdrnnarrl4ld K o6yqeHuro u no3HaHI4Io,

. $opvrupoBaHr4rr KoMMyHtrKaruBHofi KoMrIereHTHocrH B o6rIeHuI4 14 corpyAHl{qecrBe co

cBepcrHr4K a.,yivr, craprrr4Ml4 u MJIaAIII{MI,I B o6paSoBareJlbHofi, yqe6Ho-

r4ccJreAo B aTeJrbcKo fi , TBoptrecKo fr r,r 4pyrux B rrAax,{eqTelbHo STLI;

o lMeHI{f flC;no, TOqHo, fpaMorHo H3nafarb cBoI,I MIIcJII4 B ycrHofi 14 nlrcbMeHHofi peql4,

noHuMarb cMbIcJr [ocraBJreHHofi 3aAaqr,r, BblcrpaLrBarb apryMeHTaur{Io, npl4BoAzrb

. ffiJ"'jrffi::::5"ff#:1?:rreHr4' o MareMarr4rrecKofi HayKe KaK csepe qenoBeqecKofi

AeqrelbHocrr4, 06 grarrax eE pasnutut, o ee 3HaqI4MocrI4 Ant ptt3Bl4Tufl rJtrBrUrl43alJrlr4;

. KPLITI4IIHOCTI4 MbIIIIJIEHI4', YMEHI'I' PACNO3HABATb JIOII4I{ECKU HEKOPPEKTHbIE

B br cKa3 bI B a HVfl ., or lrzrtlarb rI',I rlore3y or tb aKTa;

o KpoaTI{BHocTtI MbIluIeHI'Iq, kr]'j^vIuvaTl4Bbl, HaXOITII/IBOCTVI, aKTI4BHOCTV npn peIxeHHI',I

aputp vrernuecKvx sa!.aq;
o lMeHr{f KoHTpOn[pOBaTb rrpoqeco u pesyJlbraT yqe6Hofi MaTeMaTI4qecKOfi IesreIbHOCTI4;

. tfopuupoBaHr4r cloco6Hocrtr K gMorlr4oHaJrbHoMy Bocnplltrlrlo MareMarI4tIecKI'D(

o6texron, 3a1a'u, penenufi , paccyx4enufi ;

. MeTanpeAMerHble:
o cnoco6HocTl4 caMocTotTeJlbHo nJIaHI4poBaTb aJIbTepHaTI4BHbIe

oco3HaHHo Bbl6uparb Hau6oJlee stf(percrznnue cnoco6bl

a

a

rro3HaBareJlbHblx 3a4aq;
yMeHHr ocyqecrBJrrTb KoHTpoJrb no o6prBIIy 14 BHocI4Tb Heo6xoAI4MbIe KoppeKTI4BbI;

cnoco6Hocrr,r aAeKBarHo orleHr4Barb npaBuJlbHocrb uw Onv6oqHocrb BblnorHeHu-f,

yqe6Hofi ga1arrv, ee o6texrraBHyro rpyAHocrb u co6crBeHHble Bo3MoxHocrll ee peureHu-fl;

yMeHr,rf, ycTaHaBJrr4BaTb npr4rrr4HHO-CJIeACTBeHHbIe cB[3vt; CTpoI4Tb JIOrI',IqecKue

paccynqqeHrrr, yMo3aKrroqeHr.rr (ran4yrrunHbre, AeAyKTI4BHbIe v no aHanorvrlr) kr BbIBoAbI;

yMeHr4r co3AaBarb, npr4MeHqrb r4 npeo6pil3oBblBarb 3HaKoBo-cI'IMBorI4qecKI're cpeAcrBa,

MOASJTU r4 cxeMbl AJIf, peIIIeHI,It yqebHblx I',I [O3HaBareJIbHbIX 3a4aq;

pasBrrrnfl. cnoco6nocrr,r opraHr43oBbrBarb yve6noe corpyAHl4rlecrBo vI co_BMecrHyro

AeflTenbHocrb c yr{r4TeJreM rr cBepcTHr4KaMr4: onpe,qeJrtTb IIeJIIT, pacnpeAensTb QyHKIII4}'I t4

poru yqacrHr{KoB, Bar4MoAeficrBoBarb Lr HaxoAI{Tb o6rIll,te cnoco6bl pa6oru; yMeHI4q

pa6orarr B rpyilre: HaxoAtrrb o6uee perreHl{e rr ptrpelxarb KoHSJIIKTbI Ha ocHoBe

ooHIacoBaHI,It uosrllufi u yuera I,IHTepecoB; cnyrlaTb naprnepa; ifopuynupoBarb,

apfyMeHTlrpoBaTb 14 orcrallBarb cBoe MHeHIre; ,';

$opvrrzponanux y.re6Hofi v oSrqenonrsoBareJlbcKoft KoMnereHTHocrll B oOJIacrI4

rrc[oJrb3oBaHr4r zu$oprvraqubHHo-KqMMyIrIaKaIIuoHHbIX TexHoJlofktfi (I'il{T-

KoMnereHTnocrfi);
nepBoHaqaJrbHoro npeAcraBJreHr4r 06 r41eflx 14 o MeroAax MareMaruKl4 KaK 06

yHrrBepcilnbHoM t3blKe HAyKkr Ir rexHIrKI'I;
. pa3Bprrr{r cnoco6Hocrr{ Br4Aerb MareMarl4qecKyro 3aAaqy B Apyrl4x Ava\urrlrr4lrax, B

oKpyxarcqefi, xusuu;
o ]MoHtrf HaxoAr4Tb B pa3lr4qHbrx zQTotIHI4KaX IanQopvraqulo, Heo6xoAI'IMyIo AIt pelxeHuq

MareMarr4qecKlrx npo6reM, r4 npeAcraBJrrrb ee B noHtrHofi Sopvre, [pI4HVMarb perneHl4e

B ycJroBr4rx HerroJrHofi u rt6brroqHofi, ToqHofi Ia nepoxrHocrHofi Iantpopnaaquu;

nyrr4 AOCTT.IXeHI4{ qenefi,

perrreHlrt yqe6HbIX v



yMeHI{tI noHrrMarb L{ ucnoJrb3oBarb MareMarr.rqecKr4e cpelcrBa HafJrflAHocrr4 (pllcynrcu,
Lleprelr(H, cxeMbr u p;p) AJrr r,rJrJrrocrpa\Hvr, r.rHTepnperar\Lrtrz apryMeHTaqr4u;
yMeHI4t BbIABI4rarb fl4nore3br rrpr,r peuer{vu yue6nrx 3a4aq v noHuMaHnq
'neo6xoAuvrocrr4 r4x npoBepKra;
.rrOHAMAHHfl 

CYIIIHOCTI4 ANIOPI{TMI4IICCKUX ilPEIJflICAIlI.dLl VI Yl'lEIlI'4fl, AEI4CTBOBATb B

cooTB eTcTB r4r4 c np eAJro )KeHHbrM a Jrrop rrTMo M ;

yMeHlrt caMocro.rrgJlbHo craBvffb IIeJIr4, nrr6uparr r4 co3AaBarb anroprrrMbr AJrfl perxeHr{t
yr{e6Hbrx MareMaruqeeKax npo6reM;
clloco6Hocrvl nraHupoBarb r4 ocyqecrBJrrrb AerrenbHocrb, HarrpaBneHHyro Ha perreHze
s44bu rdccJreAoBareJrbcKoro xapaKTepa,
rpeAMeTHbre:

1) yrvrenur pa6orarb c MareMarrzqecKvM TeKcroM (crpyxrypzpoBaHue, r43BJreqeHrre

neo6xoAIarr,tofi un$oprraaquu), ToqHo v fpaMorHo BbrpDr(aTb cBor4 MbrcJrz n ycrHofi u
Ilt4CbMeHHOfi peUU, nplaMe]F^"flfl MaTeMaTr4rreCKyrO TepMr4HOJrOfr4rO r{ CrrMBOJrr4Ky, AQ-

xoJlb3oBarb pa3Jrr4qHbre r3brKr4 MareMarzKra (cnonecnufi, czMno rtvuecrcuit, rpa$uuecrzfi),
pa3tsvITkrfl. cnoco6nocrvt o6ocHonrmarb cy)KAeHr4r, npoBoAkrrb Klracc\nfznaquro;
BrareHl4q 6asoslr\,r non.sl.rfinuM annaparoM: r4Merb npeAcraBJreHue o qvcJre, rpo6u,
lpolleHTax, o6 ocnonHbrx reoMerpr4qecKr4x o6renrax (ro.ma, ilpflMafl, JroMaHar, yroJr,
MHoroyroJrbHr4K, MHororpaHHVK, Kpyr, oKpy)KHocrb, rrrap, ctpepa v np.), rpopnazponauux
npeAcraBnerufi o crarvcrvlrl.ecKl,rx 3aKoHoMepHocrrx B peaJrbnoM Mrrpe z pasrurrHbrx
cnoco6ax Lrx LrgyqeHvtfl;
yMeHIrt BblnoJrH.rrrb apu$rraeru.recKve npeo6pasoBannfl paqvoHanbHbrx Bbrpil{reuuir,
nplrMeHtrb krx Anfl, peIueHLIt yue6nrrx MareMarr4qecKax 3aAaq vr 3a1a-u, Bo3Hr4Karour4x B

cMelrHbrx yue6nux npeAMerax;
yMeHI,rt no JIb3o B arbct I43yr{eHHbIMI4 MareMarI4tIecKI4MI,I Sop vrylauz, "
3IJAHn'" OCHOBHbIX CnOCOoOB npeACTaBJreHurfl. kr AIIAJTU3A CTAr rCTr4rr.eCKr,D( AaHHbrX, yMeH[It
perrrarb 3a4a'tv c noMoxlbro uepe6opa Bcex Bo3Mo)KHbrx Bapr4aHToB;

yMeHI,It npI,IMeHtTb U3yqeHHbIe froH.flTrrr, p$yJrbTaTbr r4 MeToAbr xpv peilreHLlv 3aAaq u3
ptL3II4rIHbIX pa3AenOB Kypoa, B TOM rrr40re 3AAAq, He CBOA'rr{I.IXCA K HenOCpeACTBeHHOMy

npr{MeHeHr.rro r43BecTHbrx aJrfopr,rTMoB.

CoAepxanue nDorpauusr 6 rc.nacc

L. Aeluruocrb qrrceJr

,{elurenu Ir KparHble qvrcra. OluuitAeJrr4Tenb z o6rqee KparHoe. llpzsuaxu AeJrr,rMocrt4 ua2,3,
5, 9, 10. llpocrue I4 cocraBHble qI4cJIa. PasroxeHue HarypaJrbHoro qzlcra Ha npocrbre
MHO)I{I,ITEJII4.

Ocuoeuan qerb 
- 3aBeprrrr4Tb u3yqeHr.re HarypanbHbrx qr4ceJr, noAroroBr4Tb ocHoBy Arr ocBoeHr4-fl

Aeficrsufi c o6brKHoBeHHbrMtr Apo6rnru.

'.;B lannofi TeMe 3aBepruaerct r43yqeHr4e BonpocoB, gpr3aHHbrx c HarypaJrbHbrMrr qrrcJraMpr.

Ocnonnoe BHvtMaH:ae AoJDKHo 6rnr yleneHo 3HaKoMcrBy c [oHrrr4rMrr (AeJrr4TeJrb)) rr (KparHoe)),
Koropble HaxoAtr rIpI4MeHeHIze npu coKparrleHr4z,o6uknoneHHbrx Apo6efi Lr npv vff rrpuBeAeHr4r4

rc o6qevry 3HaMeHarerlo. ynpilKHeHrlr [oJre3Ho BbrrroJrHrrb c onopofi na ra6rru1y yMHo)r(eHr4{

- npflMbrM nol6opona.

Onpe,4e.nenHoe BHVMaHve yAeJlterct 3HaKoMcrBy c npr43HaKaMvrAeJrr{Mocrt4, rroHflTrrrM rrpocroro
14 cocraBHofo ql4cen. llpz lax IByqeHI4r4 rleJrecoo6pasno tpopnanponarb yMeHr4r npoBoAr4Tb
npocrefiruze yMo3al(nrorleHl4fl, o6ocHoerreas cBor4 Aeftctsuz ccbrJrKaMr.r Ha onpeAeJreHr4e,
NOABI4JIO.

a

a

a

o



Yqaulnecq AoJrx(Hbr yMerb paSJrorszrb ql{cJro Ha MHo}rs4Tena. Hanpr.IMep, oHIr AoJDI(HbI IIoHI'IMarb,
qro 36 : 6' 6 : 4' 9 = 2 '18 rr r. rr. YNreHuq Ba3no)r(r4Tb rlrlcJro Ha npocrbre I\{Ho)Ifl{TeJII4 He

o6sgareruHo Ao6l4Barbct or Bcex yqalul4xct.

2. C.ndlnenrre H BbrrrrrraHr{e Apo6efi c pa3HbIMIr 3HaMeHareJrflMrl

Ouronnoe csoficrso Apo6u. Corpaqenue 4po6efi. flpure4enue 4po6efi r o6qevry sHaMeHarerllo.

Ilonxrue o Har4MeHbrnerra o6Iqerra 3HaMeHareJre HecKoJnrzx 4po6efi. Cpannenue Apo6efi.
Ctoxenue r,r Bbrqr,rraHve Apo6eir, Peurenze reKcroBblx 3araq.

Ocuoauan qetrb 
- 

nupa6orarb npoqHbre HaBbrKr4 npeo6pasoBatvfl. Apo6efi, cJIox{eHVt II
B brrrr4TaHr,rr,up o 6 efi ,

OAnrarra zg naxnefirxr4x p$ynbraroB o6yueuux flBrflercfl. ycBoeHwe ocHoBHoro csoficrna Apo6u,
npr4MeirreMoro AJrr npeo6pasoBaHurfl.apo6efi: coKparqeHrrr, npr4BeAeHr4t K HoBoMy3HaMeHareJIIo.

Yuenue npr4BoArrrb Apo6u r< o6uerury 3HaMeHareJrro ucnoJrb3yercr AJII cpaBHeHIar gpo6efi,

flpu paccvrorpeHrrr4 Aeficrsufi c 4po6xrvrlr r4cnonrsyrorcfl rrpaBvtJla cJloxeHlz,fl. vr Bbrtrr4Tannfl,

Apo6efi c oAHHaKoBbrMr4 3HaMeHare[rflMv\ norurrr4e cMernaHHoro qlrcna. Baxno o6parnrl
BHr{MaHue ua crtyuait BbrrrraTaHr.rr,upo6z u3 IIeJIoro qvcra.

3. YnanoxeHrre u AeJreHr{e o6rtnnoseHHbrx apo6efi

Yvrnoxenue r{ AeJreHVe o6rrHHoeeHHbrx Apo6efi. Ouronnue 3aqarrv wa gpo6u.

Ocuoeudnqerb - 
nupa6orarb npoqHbre HaBbrKr4 apniprvrerrt.recrrx Aeitfiaufi c o6rmHoneHHbIMI4

Apo6xura u perxeHr4r ocHoBubrx sa1aq na 4po6n.

B srofi TeMe 3aBeprraeTcr pa6ora Ha4 <poprvrzpoBaHzeM HaBbrKoB aputfvrerrauecKrrx Aeficlsuia c

o6lrruonenHbrMt4 Apo6xvru. Hanuru AoJrxHbr 6urr 4ocraroqHo npoqHuvuz, vro6bl yqalrll4ect He

r,rcnbrrbrBaJrr4 3arpyAHesufi, n BbrrrrrcJreHrrrx c parlzoHaJrbHbrMvt tilrcravtvr. qro6rt aJrropLITMbI

4eficrrufi c o6urnoneHHbrMr,r Apo6anau MofJrr.r crarb s AaruHefiueu onopofi 4;rx $opullpoBaHas
yvrenufi BbrnoJrHrrb Aeficrsufl, c atrc e6p aurrecKuMu Ap o6wu.

Pacruupenae ailrrapa;r:a Aefi,crsvir c ,4po6aura no3BoJrfler perxarb reKcroBble 3aAa'uv, B Koropblx
rpe6yercx nail.rvt Apo6r or rrl4cra vrvr trvclto no AaHHoMy 3HarreHaro ero gpo6u.

4. OrHourennfl. Lr nponopquu

flpouopunx. Ocnonnoe cnoficrno nporopqIlu. Peureuze 3a1aq c noMorubro [ponoprlr4u. lloHqruq
o npxrr,rofi z o6parnofi nponopurroHaJrbHocrvr Bervluvlo, 3a1a'tu Ha nponopquu. Macrura6.
(Dopvrynu AJrrrHbr oKppxHocrr4 v nJIoIrIaAIr Kpyra. IIIap'';

Ocuoeuan qerb ctfoprvrnponarl nor{flTrrfi,r nponopqr.rv, upxuofi
IIponoprlr4oHaJrbHocTr4 BeJrHrrr,rH.

Lr o6parnofi

Heo6xoAauo, uro6rr yqaqvecr ycBor,rJrrr ocHoBHoe cnoficrno nponopqllI4, TaK KaK oHo HaxoAI4T

npuMeHeHrre Ha ypoKax MareMaruKv\ xvrMvrv\ (prasuxu. B qacrnocrlr, AocraroqHoe BHHMaHI{e

AoJr)rGo 6urr y4ereHo perxeHl,Irc c noMolqbro nponoprJvtv3a4arr Ha npoIIeHTbI.

flossrus o npxvrofi u o6paruofi nponopur4oHaJrbHocrr,r BeJrr4rrr4H Mo)KHo ctpopvruponarb KaK

o6o6uesrae HecKoJrbKr.rx KoHKperHbrx nprrMepoB, [oAqepKHyB rrpl4 groM npaKTurIecKyIo



3HaqnMocrb grr4x noHflTr4fi, Bo3Mox(Hocrb vIX ilpI4MeHeHIrt \rf ynpoqeHlrfl peIIIeHI4t

cooTBercTByloqux 3AAAq,

B AaHI{oft TeMe AaroTcr npeAcTaBJreHr4.rr o AJII'IHe OKpyXGOCTI4 14 nJIOIqa,qI4 Kpyfa'

Cooreetcrnyroque tfopruynrr x o6ssareJrbHoMy Marepl{aJly Ho orHoctrcfl. Paccuorpenue

reoMerprzr-recKr4x Sr.yp 3aBeplxaerct 3HaKoMcrBoM c IuapoM'

5. Ilo;roxureJrbHr,Ie rr orpMlareJrbHble quc.lra

floloxzreJ{bHbre r4 orpr{rlareJrbHbre qvrcra.llporurono.noxnlte' rilrcra. Mo4yll llvcra 14 ero

reoMerpr4rrecrufi cMbrcJr. Cpannenne qr4cer. I{enue qvcila. I4so6paxenze qI4ceJI Ha

KOOpAVHaruOfi npavrofi . KoopluHara roqKl4.

Ocnoeuan qerb pacrxr4pr,rrb npeAcraBJreHrlr yqarll4xct o v'krcre nyreM BBeAeHI'Ifl

orpHrlareJrbHbIX tIHCer.

I{errecoo6pa3Hocrb BBeAeHlrr orprrUareJrbHblx tll4cer noKa3bIBaercq Ha coAep)I(areJIbHbIX

nprrMepax. Vqalluec-r AoJrx{Hbr Hayril4Tbcr raso6paxcarb noJIo)KlrreJIbHbIe I4 orpI4IIareJIbHbIe rillcra

Ha Koop,4rrHarnofi npxvrofi. B ,{a;rlnefirxeM oHa 6y,qer cJly)Krrrb narttguoit ocnonofi Arfl npaBrrlr

cp aB H e H I4q q Ir c eJI, c JIo }(eH I'l t LI BbII{L'IT aHVfl ' qnce r.

Cneqzalrnoe BHr4MaHHe AoJrxffio 6urr yAeleHo ycBoeHI,IIo BBoAI4Moro 3Aecb floHflTnfl' MoAyJIt

qvtcra, npoqHoe 3HaHae Koropofo neo6xoAztuo AJII tpopvruporaHnfl yMelr'lar' cpaBHlrBarb

orprrrlareJrbHbre qvcra, a B Aalurefiurew v AIrfl. oBJIaAeHI,It aJlropl4TManan apratpn'rerl'lqecKux

Aefiwsufi c noJIolIfl,ITeJIbHbIMIr t4 orpIrIIareJIbHbIMIl rlkrcraMn.

6. Cloxenue u BbrrruraHne rroJrorilrreJrbHllx u oTpIrIlareJIbHbIx quceJ

ClOxenue 14 B bIr{IITaHI,Ie nOJIOXUTeJIbHbIX I'I OTp I4IIaTeJIbHbx qI4CeJI.

Ocuoeuan l4erb - 
nnpa6orarb npoqHbre HaBbrKr4 croxeHl4s v Bbrrruranl4t noJIoxI{TeJIbHbIX z

oTp r4rlaTeJlbHbrx quceJl.

[eficrnut c orpr4rlareJrbHbrMr4 rrvcraMr BBoAtrcfl Ha ocHoBe npeAcraBJleuvi,t o6 v3MeHeHI4I4

BETI4III4H: CJIO)KEHI4E ]1lBb],IIV|frAHI4E qUCCN IIJIJIIOCTPI{PYETCfl, COOTBETCTBYIOqI4MTI NEPEMEIIIEHUflMVT

ToqeK KoopAr.rHarnofi npxvrofi. flpz r.r3yqeHul4 Aannofi TeMbI orpa6arlrnarorcfl aJIfopI{TMbI

cJro)KeHur vtBbrqvrranlrr.npv BbrnoJrHeHr4vt AeitcrsuiL c IIeJIbIMIT Ia 4po6ntwrvqvcrav.n.

7. YrvrHoxeHrre ra AeJreHrre rroJlofiurreJrbHbrx rI orplrqareJrbHblx quceJr

Ynnuoxesze r.r AeJreHr4e [oJroxr4TeJrbrrbrx Ir orpl{IlargJlbHblx quceJl. floHqfl,Ie o paIII4oHaJIbHoM

qr{cJre. Aecrrr4rrHoe npu6nrDKeHze o6rmnonenuqfi APo6ll. flpraueneuze 3aKoHoB

apratf vreru.recKl4x Aeitcrnuiz. AJII paul{oH alr:asarJvtv nruu"cneHIafi .

Ocuoeuan qerb nupa6orarl npounuO nbnrmr.r apuSueruuecKl4x l:eficrwfir
NOJIO)KI4TEJIbHbIMI'I 14 OTPI{IIATEJIbHbIMI'I qVICTA]|'{I{

Hanrrnr.r yMHo)KeHrrr v AerelLrfl noJro)KlrreJlbHbrx I4 orplrllareJlbHbrx quceJl orpa6arrmalorct
c1aqara npr4 BbrnoJrHeH rr orAeJrbHbrx geitctnvi4 a 3areM B coqeraHl4u c HaBbIKaMV cJIo)KeHIr.f, 14

Bbrtlvtr aHvg, Hp I4 BbIq H c lreulrvt g naq enu fi q Ir c Jro BbIX n rtp axenu fi .



llpu usyverlul{ AaHHofi reuu yqaulr4ecfl AoDKHbr ycBor4Tb, rrro Arr o6paqenrax o6urnonennofi
Apo6u B Aecqrr4qHyro AocraroqF{o pirAeJrzrr (eclu oro Bo3Mo)r(no) .luclureJrb Ha 3HaMeHareJrb.
B xax,4otvt KoHKperHoM cJlyqae oHI4 AoJrx(Hbr 3Harb, B KaKyFe Apo6l o6paruaercfl AaHHafl
o6rmuoeeHHat Apo6b - B .qecrrr4qHyrc r4Jrlr nepr4oAr4qecKy.ro, Vqaqnec.s AoJDKHbT 3Harb

. 1111 1 1

npeAcraBJreH,e B BrrAe Aecrr u'rkroirApo6u raKax Apo6efi, nu* D' 7'6'fr'E' 50'

8. Peurenue ypannenufi

Ilpocrefiurue npeo6pasoBaHur nrrpaxeHufi: pacKpbrrve cro6or, nprzBeAeHr4e noAo6urx
cJlaraeMbrx. Feruenue rzsefir+rx ypanuenufi. llpunrepnr perxeHr4r reKcroBbrx 3aAaq c noMoulbro
.nunefiurx ypanneuufi.

Ocuoeuan llerb - no,qroroBr4Tb yqaqr4xcr K BbrnoJrHeHrrro npeo6pa^:oeannir nupaxenzfi,
pelreniaro ypanneHrafi .

flpeo6pasoBa:nvfl.6yrnennux Bbrpor(eHr4fi ryrervr pacKpbrrrlr cro6or u npr4BeAenr.ra no4o6nrx
cJlafaeMblx orpa6arunarorcr n rofi creneHrr, n roropofi ouz neo6xoAr{Mbr AJrfl perneHr4q

HecJrox(Hbrx yp annenufi

BneAenue apn$vrervuecKl4x leitcrnuit HaA orprzrlareJrbHbrMr4 qvrcrraMr [o3BoJrrer o3HaKoMt4Tb
yqalquxct c o6qzun nprreMaMt4 perxeHur ruruefinlx ypanueuufi c oAnofi nepevrenuofi.

9. KoopauHarbr Ha nJrocKocrr{

flocrpoenze [epneHAucyrflpa r npxuofi z n aJrJreJrbHbx nprMbrx c noMorrlbro qepre)KHoro

TpeyroJIbHVKa vI runefiru. llpavroyronrHar cvcreMa KoopAr4Har Ha nJrocKocrtr, a1urytcca u
o pAHHara roqKz. llp zvreprr rp arp zron,,qrrarp aMM.

Ocuoeuan qent 
- 

rIo3HaKoMI4Tb yqarJnxcs. c nprMoyrolrnofi cucreuofi KoopAVHar Ha
NJIOCKOCTH.

V.IaIqI'Iect AoJDKHbI Hay-tvITbcfl, pacno3HaBarb rt uso6pa;Narb r.repneHAr{KyJrflpHbre u
napanJleJlbHble nptMble. Ocnonnoe BHuMaHrre cJreAyer yAeJrr4Tb orpa6ome HaBbrKoB r4x
nocrpoeHl,It c noMorrllro mzneftrr4 u rreprer{Horo TpeyroJrbHr.rKa, He rpe6ya Bocrpor43BeAeHlrt
ToqHbrx oupe4enenufi.

Ocnonrnnu p$ynbraroM 3HaKoMcrBa yqaquxcr c KoopAvrtatnoir nJrocKocrbro AoJDKHbT crarb
3HaHufl. noptAKa 3afivcv. KoopAI4HaT ToqeK nJrocKocrr4 u wx lna3Bauufi, yue:nufl nocrporrrb
KOOpAI,IHaTHbIe OCV, OTMerr4Tb roqKy no 3aAaHHbrM KoopAvt}Iural.'4) onpeAeJrr4Tb KoopAr4Harbr
TorrKt4, orMeqeHHofi na roop4ranarnofi nJrocKocrr.r. 

;
(DopnauponaHl4lo BbIrIIrcJII,ITeJIbHbx z r rpa$uuecKutx ' ynaenzfi cnoco6crnyer nocrpoeHr4e
crol6qarutx AI,IafpaMM. flpu BbrnoJrHeHuu coorrercriyrorqrax ynpDKHeHr4ir nafipyr nprrMeHeHr4e
r43yqeHHbre paHee cBeAeHrrr o uacrura6e u oKpyrJrennvrtrucer.

TEMATI4TIECKOE IIJIAHZP OB AHI4E

Easonrrfi ypoBeub o6yuenzx n o6reue 108 qacos



Ns

ypoKa
Tema ypoxa Kon-

BO

qacoB

Pae4en 1. ,I[erruuocrr ur,rcen 11

I ,{enzrenu Lr KparHbre 2

az ,{ennrenu H KparHbre 2

a
J Flpusnaxvr AeJrktMocrn Ha 10, :aa5 una2 I

4 flpu:Harra AgJrLrMocrH sa9 uua3 t

5 flpocmre r4 cocraBHbre -unora I

6 H au6onrruu it o6ruvir. renr4reJrb t

Haulrenruree o6qee KparHoe I

8 llonropeHrae t

9 KoHrporrrHax pa6ora I

Pas4en 2. O6ur<soreHHbre gpo6n t4

I Ocnonnoe cnoficrno Apo1lr
a
J

L Conpaqenue Apo6efi
a
J

J llpune4enze 4po6efi K o6rleMy 3HaMeHareJrro,

Cpanrenze apo6efi
3

4 CnoxenHe vr Bbrrrr4TaHvte 4po6eft
a

5 llonropenue I

6 KonrpollHar pa6ora I

PasAen 3. Ynauoxesue vr Aeneune o6rnanoseHrsrx apo6efi. I7

I YunoxeHue Apo6efi 2

2 Haxox.qenue 4po6u or qucra 
) 2

a
J B gauuno o6parnrre qvcila I

4 ,{enenue,qpo6efi 2

5 HaxoxAenze qucrta no 3HarreHprro ero 4po6a L

6 flpeo6pasonaurae o6rrxnoBeHHbrx .lpo6efi r
AECflTI4IIHbIE,

2



,] Eecrcone.rnlre flepiloAruecr<ue Aec.sr[.trrre Apo6rt
aL

8 flecrrur.troe rrpu6nnxeHue o6rrnnoseuHofi lpo6u 2

9 flonmpeHup I

10 Kourponluar pa6ora I

Pag.qen 4. Orsourennr u nponopqull l3

I OrnorueHus I

2 llponoprrzz I

3 IlpoueHrnoe orHoIueHI,Ie AByx tlflcen. I

4 KonrponlHa.a pa6ora I

5 flp,rrrraaa u o6parnax npo[op4,IoHaJrbHbre 3aBraozMocrlr I

6 .4erreru,te r;.vura B AaHHoM orHolueHul4 I

OxpyxHoorr r,I Kpyr I

8 ,{nr+ra orpyxHocru, flnoulaAb Kpyra I

9 Ifnru,rH4p, Korryc, Iuap I

t0 luarparrnrau I

ll Cnl,uafinrre co6rrrta.s. Bepo4rHocrr clylafiuoro
co6brrHt

I

12 lloeropeHue I

L3 KorrponrHaa pa6ora I

PasAen 5. IlonoxrrerrbHbre r4 orpr4rlarenbubre qr,rcJra 9

I llonoxr,rrenrHrle r4 orpLlrlareJrbHbre qucJra I

2 Koop4uuarnas.xpfrl.r'as i I

a
J I{enrre qvreila. Paquonalruue qucfa 2

4 Mo.qynr qrz,cila 2

5 Cparnenne .uvcer I

6 Ilonroperue I



KorrrpornHaapa6ora I

Pasaer 6. PaquoHarbHble qncna u' Ileficruul u'aA EIvr:|lwI 8

I Cnoxerule lt Bbr.uvraHvre noJronslTeJrLHblx Ll

orpHrlareJlbHbrx YlIceJr

2

2 CsofiorBa cJroxeHr,In paquoHaJrbHbrx tII'IgeJr 2

3 Brr.lprrarure paquoHarbHbrx rlucer 2

4 flonropeune t

5 Konrponrrra.i pa6ora I

Pas.{en{, YunoxgHrae }I AeneHr're rIQrro}Kr4TeJrbHbIx t4

olplruaTenbHblx qr4ceJl

1l

Yunoxenrae paqrroHaJlbHblx qIlceJl 2

2 Cnoficrna yuHoxeHplq paIIHoHaJIbHbIx wrceJl 2

a
J Kos tf tf uqnenr. Pacnpe.4eJll{renbHoe csofi crn o

yMHO)KeHLI.t{

aL

4 [etenue paquoHaJlbHblx qrlceJl L

5 llonropeHue L

6 KoHrpomnax pa6ora I

PagAen 8, Peureru,re ypanrrelrufr. 7

I Peruerryre ypanuewdr 2

2 Pernenae 3aAaq c noMolrlbro lparnenraft 2

J llonropeHze 2

4 KoHrponrHaa pa6ora I

ParAeu 9. Koop4uuarrr Ha rrJrocKocrLl L3

I llepneH4I,rrynapHbre qp.aMbre I
ll

2

2 Ocenaq u rleHTpanbHa^ cLrvruerpur4 i 
i

2

J fI ap annegrrtre qp.aMble 2

4 KoopAuHarHafl rlJrocKocrb 2

5 fpar[rrur 2



26 flonropenrae

I

4

t florropenae
a
J

2 I

1 Pesepr z

I
14

^v,' .i
J



Teuaruqecrcoe nJraHr,rpoBaHr,re no MareMarnne Arq 7 r;raceon

Il.nauupyeMbre pe3yJrbrarbr ocBoeHuq yuebnoro [peAMera no reoMerpnu

JIuq*rocrnure:
1. @oprraraposaHrae orBercrBeHHoro orHolxeHr,rt K yrreHrrro, roroBHocrra a cnoco6Hocrr4,
o6yuarorqnxcq K caMopa3Br4Tt4ro u caruroo6piroBaHuro Ha ocHoBe Morr,rBarlur4 x o6yueuuro u
no3HaHzro, nu6opy Aalrsefinero o6pa-:onaHprfl,Ha 6ase opzenrr4poBKt4 B Mr4pe npo$eccnfi a
npo$ecczoHaJrbHbrx npeAnoqreHrafi, ocosHaHHoMy nocTpoeHuro vrH4krBLr4yalrHofi
o6pasonareruHofi TpaeKTopr{r4 c yqeroM ycrofiuunux [o3HaBareJrbHbrx r{HTepecoB;
2. QoptvtupoBaHrre rleJrocrHoro Mr4poBo33peHr.rr, coorBercrByroqero coBpeMeHHoMy ypoBHro
p aaBkrrtrfl HayKrr u o 6rq ecrs ennofi np aKTr{Kr{;

3. (DoprvruponaHze KoMMyHr4Karr4BHofi nounereHTHocrr4 n o6qenar4 r.r corpyAHr4qecrBe co
cBepcrHI,IKaMr4, craprxLIvr:zvr MJra,{ur4Mr4 n o6pasonarelrnofi, o6rqec'rnenHo [oJre3Hofi, yue6uo-
r4ccJreAoBaremcnofi, TBopqecKo fi vi apyrux Br4Aax AerreJrbHocrr,r;
4. Ynrenue tcHo, ToqHo, fpaMorHo v3lrararb cBor,r MbrcJrr4 B ycrHofi. u nvtcsrvrenuofi pelrr4,

noHuMarb cMbrcJr nocraBJreHuofi sa4auut, Bbrcrpar4Barb apryMeHTarluro, nplrBoAr4Tb npr4Mepbr r4

KOHTpnprrMepbr;

5. Kpuruunocrb Mbrrrrlrenvrfl., yMeHrre pacno3HaBarb JrofkrrrecKr4 HeKoppeKTHbre BbrcKasbrBaHr4fl,

orrr4qarb rr4nore3y or ftarra;
6. Kpearunnocu MburrJreHzr, uHuuuaruBy, HaxoAqr4Bocrb, aKTr4BHocrb npv pelreHr4z
rcoMeTp r4rrecKzx 3a4aq;
7. Yvrenze KoHTpoJrrrpoBarb npoqecc u p$yJrbrar yve6nofi MareMarr.rqecrofi AerreJrbHocrrr;
8, Cnoco6nocrb K gMorlr4oHiurbHoMy Bocnpr4flTr4ro MareMarr4qecKax o6rerroe, 3a1a.u, perueuzfi,
paccyxl.elg.ufr;
MeranpegMerHbre:
1. Ynrenue caMocrotreJrbHo nnaHr.rpoBarb aJrbrepHarr,rBHbre nyrr4 AocrIDKeHr4rr qerefi, oco3HaHHo
nrt6uparl saa6onee eifrfenrlanuue croco6br perxeHr4rr yre6uux v no3HaBareJrbHbrx 3a1a'u;
2. Yuenue ocyxlecrBJltrb KoHTpoJrb no p$yJrbrary r{ ilo cnoco6y qeitcrnvrx Ha ypoBHe
nporr3BoJrbHoro

Bnvrv,anvrfl, 14 BHo crrrb neo 6xo4zubre Kopp eKTrrB br ;

3. Yvresue aAeKBarHo orreHrrBarb [paBHJrbHocTb vrrrv onrn6oqnocrb BbrnoJrHen:an.. yve6nofi
ga4a'r:a, ee o6lerruBHyro rpyAHocrb z co6crnenHbre Bo3Mo)KHocrH ee pelxeHr4r;
4. Ocosnannoe BJraAeHr4e JrofuqecKrrMr.r 4eficrnruuv onpeAeJrenut nontrui.t, o6o6u1enzx,
ycraHoBJleHnfl auarroruit, xrraccu$uxaquu Ha ocHoBe caMocrorreJrbHoro nu6opa ocHoeaHrafi z
KpuTep r4eB, ycTaHo B JreHr4r poloB r.rAoBbrx cs ns eft;
5. Ynrenue ycraHaBlrrrBarb npr4qr,rHHo-cJreAcrBeHHLre cBflgv4 crporrrb JrorurqecKoe paccy)KAeHue,
yMo3aKJrroqeuue (zngyKTLrBHoe, AeAyKTt4BHoe r4 no ayatoruu) r4 BbrBoAbr;
6. Yrvrenue co3AaBarb, rrpr4MeHrrb u npeo6pasoBbrBarb 3HaKoBo-cuMBoJrrrqecKue cpeAcrBa,
MoAenr4 r4 cxeMbr AJrr pelreHutyue6u:';tx u no3HaBaTeJrbHbrx 3a1aq;
7. Vnrenze opraHl43oBblBarb y.re6noe corpyAHr4qecrBo r4 coBMecrHyro AeqrenbHocrb c yrrureneM
I'I cBepcrHl,nKavtu'. onpeAeJltrb rleJrr4, pacnpeAenxrr $yuxqvrv vr porr4 yr{acrHr4KoB, o6rque
cnoco6lt pa6orrr; yMeHr4e pa6orarl B rpyrne: naxoAuru o6uee perxeHr4e u pa3perxarb
ItoH$lurru Ha ocHoBe cofJracoBaHnfl no3Lrr\uft z' yuera r4HTepecoB; cJryrrrarb naprH€pa;
tp op n rynup o B arb, ap ryMeHTup o B arb vr or cr avrBarb cn o e uueHze ;

8. @opnaupoBaHl4e vpasBkrrve y.re6nofi u o6ureuorb3oBareJrbcxofi HounereHTHocTr4 e o6racru
IrcnoJlb3oBanna uu$opMarlrroHHo-KoMMyHr.rKar{proHHbrx rexHoJrofr4fi (ZKT-xounereHrnocrz);
9. @opulrpoBaHr,re nepBoHarraJrbHbrx npe,qcraBJreuraft o6 v1eflx pr o MeroAax MareMaTr4Kz rarc o6
yHI4BepcaJIbHoM.f,3blKe HayKI4 v rexHr4KI4, o cpeAcrBe MoAenr4poBaHnfl. ssrer,rfr r,r npoqeccoB;
10. Ynrenue BVAerb MareMarr4qecKyro 3aAarry B KoHTeKcre npo6nevrnoit ctnya\Lrr4 B Apyrr4x
Avrc\urrlrunax, B oKpy)Karoqefi )Kr43Hr.r;



11. Ynrenlre FIaxoAr4Tb B pa3JI4rrHbIX r.rcrorrHr.rKax rautpoprvraquro, neo6xoAr4Myro Anr pelleHHrr
MareMarHqecI(HX npo6reu, n npe,{craBJrtrb ee e noHsruofi tpopue; npr,{HuMarb perleHl.re B

ycJroBlrflx nenoluofi z lrc6uroqnofi, rovHofi ra nepoarnocrnofi rarr$opvrauuu;
12. ]rvrenue noHl4r\rarb vt vtcrrorr3oBarb MareMarr4qecKue cpeAcTBa HaurflAHocrra (pzcynru,
qepTe){u, cxeMbr,r4 AP . ) nm v JrJIro cTp aqvu, krHT epilp eT aww\ ap ryMeHTauuu ;

13, Yueuue BbIAB[raTb frrnore3br npr4 perueHuu yue6urrx 3aAarr u rroHr4Marr rleo6xoAr,rMocrb rrx
rrpoBepKr,r;

14. Yruenne npr4MeHrrb r4HAyKTr4BHbre v AeAyKTr4BHbre cnoco6u paccyx,4enufi, BuAerb
pa3nr.rqHbre cTpaTefr4r4 perrreHrrr 3a\aq:
15. flonizrvraHze cyulHocrr4 aJrfopr4TMr,rqecKr4x npelinucauwit v yMeHVe Aeficreoearr e

cooTB eTcTB r,rH c rrp eAJro)KeHHbIM aJrf op t4 TMo M ;

16. Yvreuze caMocrorreJrbHo craBrrrb rIeJrI4, sat1uparn kr co3AaBarb aJrropr4TMbr AJrr perleHr,rt
yue6nrx uareuaraqecKIlx npo6rena,
17. Vrvrenrae [JIaHLIpoBarb r4 ocyqecrBJrrrb AerreJrbHocrb, HanpaBneHHyro Ha perxeHr4e 3araq
r4ccJreAoBarenbcKoro xapaKTepa;

flpequerHme:
l).Onna4enue 6asosrrN{ non.arzfinuM aflnaparoM rro ocHoBHbrM pa3AeJraM coAep)KaHnfl;
rlpeAcraBJlenue o6 ocHoBHbrx r43yqaeMbx noHrrlutx ( uuclo, reoMerpr.rqecnafl. rprarypa) rar<

saxHefiuzx MareMarvqecKr4x MoAeJrrx, no3BoJrrroqr4x onvcbrBarb krLr3yqarb peaJrbHbre

rrp oqeccbr L\ flB rreHnf,;

2) ylorenue pa6orarl c reoMerpr4uecKr.rM rexcrou( aHa.-nv3upoBarb , r43BJreKarb neo6xo,qrznayro

zHtfopvraquro), rouno r4 fpaMorHo Bbrpur(arb cBor.r MbrcJrr4 n ycruofi 14 nr4cbMeHnofi peuz c
[pI'IMeHeHI4eM MareMarvqecrofi TepMr4HoJrorvru v crrMBoJrrrKr,r, vcnoJrb3oBarb pa3[tutqHbre r3brKrz

MareMarl4Kh, npoBoAl4rn rcraccr.r(pvKauuru4 rorvqecKr.re o6ocnonaHvr, AoKasareJrbcrBa
MareMarvqecKzx yrnepxnenufi ;

3) onnagenlle HaBbIKaMu ycrHbIX, nr{cbMeHHbrx, rrHcrpyMeHTaJrbHbrx nrruucneHzfi;
4) onnagenl4e reoMerpl4qecKuM r3brKoM, yMeHVe rrcroJrb3oBarb efo AJrfl onr4caHprr npeAMeroB
oKpylralouero Mr.rpa, pasBrrnfl npocrpaHcrBeHHbx rrpeAcraBne:aui.t u uzolpwureJrbHbrx
yuenufi, npuo6pereHr.re HaBbrKoB reoMerpr4qecKrrx nocrpoenvfi ;

5) ycnoeHrae ellcreMarI4qecKr.rx snauuir o rrJrocKax $zrypax u ux csoiacrBax, a raruKe Ha
Har.nflAHoM ypoBHe 

- o flpocrefiuzx rpocrpaHcrBeHHbrx reJrax, yMeHr{e nprrMeHrrb
cI4CTeMaTI4qeCKVe 3HAHI'Ifl. O Hr4X AJrfl pelleHlrt reoMeTpr4qecKux u npaKTzqecKr4x 3aAaq;
6) ynaenne ltMeptrb AJI.LIHbI orpe3KoB, BeJrr4qr4Hbr yrJroB, ucnoJrb3oBarr $opuyJrbr AJrt
BblqrrcJreHr4r n ep v MerpoB, nJro rq anefi. v o 6reuo n rcoMerp rrqecKr4x S ".yp ;

7) yrvreuze flprrMeHtrb u3yrleHHble rroHrrr4r, p$yJrbrarbr, MeroAbr AJrr pelreHvrfl3akaq
npaKTzrlecKoro xapaKTepa v 3a4arl u3 cJro)KHbrx lr4crlr4nJrr4H c r4cloJrBoBaHaeM npr,r

neo6xo4ranaocrr4 crrpaBorrHbrx MareppraJroB, KaJrbKyJrrrop4 KoMnbrorepa.

Il;rauupyeMbre pesyJrbrarbr ocBoeHnfl yve6noro rpeAMera uo anre6pe

tri

Jlu.rnocrnbrepe3yJrbrarbr , ii
- ctpopnanpoBaHHocrb orBercrBeHHoro' orHorrleHrrf,. K yrreHzro, roroBHocrb r,r cnoco6nocru
o6yvarorqlrxct K caMop€t3BIaTI,IIo u cauoo6pasosaHuro Ha ocHoBe MoruBarlr4u rc o6yuenuro u
no3HaHVIo, nu6opy AaJlbHefimero o6pasona:avs. Ha 6ase opzenrr4poBKrr B Mr4pe npotfeccufi ll
npo$eccuoHaJlbHblx upe4no.neuzfi, oco3HaHHoMy nocrpoeHr.rrc v:n1r4Bu1yalrsofi
o 6p aso n arellnofi Tp aeKTop I{ll c y.rero vr ycro fi unn nIx [o3HaB areJrbHbrx r.rHTep ecoB ;

- crfopuupoBaHHocrb IIeJIocrHoro Mr4poBo33peHvfl., coorBsrcrByroqero coBpeMeHHoMy ypoBHro
p a3Bkrrufl, HayKr4 ra o 6llecrn ennofi np aKTv Kr4;



- crfoprvrupoBaHHocrb KoMMyHr4KaTunuofi KoMnereHTHocrI4 B o6qeHI'II4 14 corpy,qHnr{ecrBe co

cBepcrFII4KaML{, craprrl Llvru vrMJIaAIxHMI4, n o6pasonarelrnofi, o6uecrseHHo noJle3Hofi, yve6Ho-

r4ccJreAo B aTellcxofi , TB OpqecKo fi ra 4pyrux Bv4ax AetTeJIbHo cTI{ ;

- yMerr4ercHo, ToqHo, fpaMorr{o r43Jrararb cBoI4 MbIcJIIa n ycruofi u nl'IcbMeHuofi peuu, noHl4Marb

CMbICJI nOCraeleilHOfi 3Ap:Aa:a, BbICTpaI4BaTb apryMeHTaIIuIO' npIIBOAaTb npl4Mepbl 14

iffiHff#J#e o MareMaraqecxofi HayKe KaK c(bepe qenoBeqecKofi Ae.f,rerbHocrl4, o6 eranax

e€ pasnuru.a, o e€ 3Harll4Mocrr4 AIrfl pa3BlrrLlfl' rJLrB!llrv3arJrrv;

- Kpr4TUqHocTb Mbrlrr Ire]HvrA, yMeHr4e pacno3rraBaTb JIon4qecKI4 HeKoppeKTHbIe BbrcKa3bTBAIlVIs'"

orJrrrqarb rlrnore3y or $arra;
- KpearI4BHOCTb MbIITIJIeHI4' 2 v[vrr\l4urr4Bl, HaXoArILIBocrb, aKTI4BHOCTb nplr peIxeHIzI4

anre6pauuecKI,IX 3aAar{ ;

- yMeHr4e KoHTpoJrr4poBarb npoqecc r4 pe3yJrbrar yue6nofi MareMarl,IqecKofi AeqrerbHocru,

- cnoco6nocrb K gMorlr4oHaJrbHoMy"Bocrrpr{trl4lo MareMarl4qecKl4x o6relcron, 3al'aq, peurenufi,

paccyxgenrafi.

Meranpe4MerHbte pe3yJlbrarbl
- yMeHr4e caMocrorreJrbHo nJraHrrpoBarb aJIbrepHarI'IBHbIe ilyrl4 AocrID(eHI4q qelefi, oco3HaHHo

nlr6uparr nau6onee srf(pexrranuue cnoco6bl perueHl4t yue6Hux 14 no3HaBareJlbHblx 3a aq;

- yMeHr4e ocyrqecrBntrb KoHTpoJIb no p$yJlbrary vr no cnoco6y Aeitcrsvrfl' Ha ypoBHe

np Or43 BO JIbHO f O BHI4M AHLIfl. vt B HO CI4Tb neO 6xOAnv ble KOpp 9KTI4B bI ;

- yMeHr4e aAeKBarHo orIeHr4Barb npaBr4JrbHo wb vtIrr4 ouru6oqsocrb BbInoJIHeHI{t yue6nofi 3aila\kr,

ee O6teKIIaBHyIO TpyAHOCTb H CO6c'rseHHbIe Bo3MOiI{HOCTI4 e€ peuentax;

- oco3HaHHoe BJraAeHZe JrofpgecKr4Mr4 geitcrsunvu onpeAeJIeHI4t nounlui't, o6o6qeurzx,

ycraHoBJreHrrr aHaJrorufi,, tctaccr.rQuraUuu Ha ocHoBe caMocrotreJlbHoro BbIOopa ocHoBilHvru Lr

Kpr4Tep I4eB, ycraHo B JIeHI4fl poAoB lrAoBbrx cs tsefi;
- yMeHr4e ycTaHaBJrr4Barb nprqr4HHO-CJreAcTBeHHbIe cBfl3u CTpOI4Tb Iofl4r{ecKoe paccy)qeHl4e,

yMo3aKrr6tlenrae (ran4yKTHBHOe, AeAyKTLIBHOe 14 nO auarrOnall) I4 BbIBoAbI;

- yMeHr,re co3AaBarb, npqMeHrrb u npeo6pasoBbrBarb 3HaKoBo-cI4MBoJII4qecKIre cpeAcrBa, MOA€JII4

14 cxeMbl AJIfl pelxeHl4t yrre6Hblx I4 rlo3HaBareJlbHbx 3a4a.l;

- yMeHr4e opraHr43oBbrBarb yue6Hoe corpyAHur{ecrBo r{ coBMecrHyro AetrenbHocrb c yqurereM I'I

cBepcTHIIKaMH: onpeAeJltTb qeJII4, pacnpeAeJleHl4e (pyur<qzfi h polefi yqacTHI4KoB'

nsaraN{oaeficrBr4e " 
'o6tq"a 

cnoco6br pa6orrr; yMeHIre paSorarr B rpynne: HaxoAI4Tb o6Iqee

perxeHr{e r4 pa3perrrarr xou$lnrrbr Ha ocHoBe corJlacoBaHnfl nosuqnfi u yu€ra I4HTepecoB;

CJryInaTb naprn€pa; $oprvIylzpoBaTb, apryMeHTI'IpOBaTb I{ oTCTaI4BaTb CBOO MHOHI'I€;

- crpopvrupoBaHHoc;r- yue6nofi kr o6rqenorrcosaremcrofi KoMIIereHTHocrLI n o6lacrz
r4cnoJrb3oB auut vn$opMarrrroHHo-KoMMyHI4KaIIrIoHHbrx rexHoJIoFI4fi (I'IKT-rounerenrnocru);

- nepBogaqaJrbHbre rrpeAcraBJreHu-f, o6 vreflxv o MeroAax MareMarI,IKI4 KaK o6 ynznepcaJlbHoM

r3brKe HayKIl vITex:nItK:4 O CpeACTBe MOAeJII4poBAH:afl snte:auit' u npOqecCOB;

- yMeHr4e Br{Aerb MareMarurrecKyro 3aAaqy B KoHTeKcre npo6neuHoir cvryaIJuw B Apyrl4x

ArrculrnJlldHax, B ol(pyxaroueil x(I43HI4;

- yMeHr4e HaxoAr4Tb B pasrur{Hbrx rrcroqHrarax rzu$dpMallurc, Heo6xoAuMylo AJII pelxeHl4t

MareMarr.rqecKn( npo6levr, r4 npeAcraBrqrl ee B noFltrHofi Qopvre; npI4HI{Marb pelxeHl4e B

ycnoBwrx HenoJrHofi r4 r.B6brroqHofi, rounofi u nepoxrurocrnofi uutfoprvrauuur,

- yMeHrre noHr.rMarb vr r4cnoJrb3oBarb MareMaruqecKue cpeAcrBa HarntAHocrl{ (pzcyHrIa,

qepTe)Kr4, CxeMbI t4 Ap.) AJII I4JIJIIOCTpA\LIII,I4HTepnpeTAIJvIV, apfyMeHTaIII4I'I;

- yMeHVe BbrABr4rarb plrnore3br npr4 perxeHvl yue6uux 3aAarr v [oHI4Marl neobxoAllMocrb I{x

rrpoBepKI'I;

- yMeHrre npr4MeHrrb r4HAyKTr4BHbre I4 AeAyKTI,IBHbIe cnoco6bl paccyKAeHuit', Bugetlo pa3rt4qHble

crpareruIu peureHl4t 3AAAq.

- rroHrrMaHr,re cynlHocr[ aJrropr4TMr{qecKrrx npeAnllcaHuit uyveuue AeficrBoBarb B coorBercrBlrl{

c npeAJIo)KeHHbIM aJIfopIrTMoM;



- yMeHI'Ie caMocrotrenbHo craBvTb IIeJIpr, BbI6I,Iparb rr co3AaBarb a fopr4TMbr AJrr perreHr4rr
yqe6Hbrx MaTeMarr4rrecKlrx [po6reM;
- YMEHI'TE IIJIAHZPOBATb 14 OCYIIECTBJI'Tb AE'TEJIbHOCTb.
LrccJreAoBareJrbcKoro xapaKTepa.

If pe4lrernbre p esyJrbrarbr

HanpaBJreHHyro Ha pe[reHve 3aAaq

- yMeHI4e pa6orarl c MareMarl4qecK[M TeKcroM (crpyxrypzpoBaHr4e, r43BrerreHr.te neo6xo4uuofi
unQopvraquu), rouno I{ rpaMoTHo BbIpDKaTb cBor4 MbrcJrr4 n ycrHofi 14 rrrrcbMeHnofi pevu,
npLIMeHtt MareMaTl4qeoKyro TepMI4HOJIOfIIIO U CZUnOlzrcy, r4crroJlb3o BaTb pa3IfirqHbre fl3brKvr
MareMaTI'IKu (cnonecHufi, czunoluuecxuit, rpa$zvecxnfi), o6ocuoBbrBarb cy)K.4eHr4r, npoBoAr4Tb
XIACCU$ NI<AIII4 IO, AO KAs bIB ATb MATEMATIzqECKI E YTB EPXAEHV',
- BJraAeHr4e 6asoelrM non_flrzfiHrrM allnapaToM: r{Merb npeAeraBJreHr4e o irlrcJre, BJraAeHue
cIIMBoJIbHbIM t3bIKoM anre6prt, 3HaHI4e oJIeMeHTapHbrx rpynrqlroHaJrbHbrx 3anvtcuvocreir,
$opn'rzponaHve npeAcraslreuufi, o. crarvcr'rqecKr4x 3aKoHoMepHocTqx B peaJrbHoM Mr4pe r4 o
pa3naIIHbIX cnoco6ax pfx ugylreHnl, o6 oco6ennocrsx BbrBoAoB t4 nporHo3oB, Hocrrrlr4x
B eporrnocrnlrfi xaparcrep ;
- yMeHlIe BbInoJIHtrb alre6pauuecKl4e npeo6pasoBaHvfl,parlzoHaJrbHbrx BbrpDK euuit, npr4MeHrrb
r4x Arrfl. perxeHr,rfl yve6Hux
- MaTeMarI4r{ecKI4x 3d4aq kr 3a[aq,'Bo3Hr4Karoqlrx B cMe}KHux yue6nllx npeAMerax;

qecKl4Mrr (pop rraylavrla I4 caMo cTorreJrbHo.co craB Jr-f, Tb rp opuynu

1 " 
Ha ocHoBe o6o6ulenns qacrHbrx cryqaeB rz oKcnepvMeHTa;

aAparHble yl aBHeHI'tt I4 HepaBeHcTBa, a raKlKe npl4BoArrMbre K
HI4M ypaBHeHvls', HepaBeHcrBa, cI'IcreMbI; npl{MeHxrt rpa$uvecKr.re [peAcraBJrelLrfl, ArrflperrreHqtz IrccJreAoBaHlaflypaBmenuit, HepaBeHcrB, cr,rcTeM;rrpr4MeHrrrb noryrreHHbre yMeHr4_fl Ar.fl perxeHa,
3a'4arl 143 MareMarIzKI{, cMe)KHbIX [peAMeroB, npaKTrrKrz;
- oBJIaAeHI'Ie czcreuofi SynrqzonaJlbHblx nonaruit, (pynrcquonaJrbHbrM r3brKoM u cux1no;1urcoit,
yMeHIle crpol4Tb rpa$uxlr $ynrqufi, onl4cblBarb lax ieoficrea, r4crroJrb3oBarb tpynxquonaJrbHo-
rparpuvecxue [peAcraBJIeHI{t Alrfl. onucaHvrfl. vt aHalru3a MareMaraqecKr4x sapau r4 peaJrbHbrx
sanucuuocrefi;
- oBJIaAeHIre ocHoBHbIMI4 cnoco1av'u npeAcraBJleHvlfl vt aHalrv3a crarr4crr4qecKr4x AaHHbrx:
yMeHI{e pelrarb 3aAaril4 Ha HaXO)KAeHr,re qacrorbr r{ BeporrHocrr{ cnyuafintrx colurufi;- yMeHrre npl4MeHtrb lr3yqeHHble ilOHflTvtfl, pByJrbraTbr 14 MeroAbr rrpu perxeHlil4 salia.q vgpasIutIHbIX pzBAeJIOB Kypca, B TOM rruclle 3aAaq, He cBOAtrIII4xct K HenoCpeICTBeHHoMy
npzMeHeHr4ro t43BeCTHbrx aJrropr4TMOB.

ca

l.(Dyurcqnv v vx rpaezrcu(Dynrqux' nar tfyuxq ns. LIccte1oBaHr4e rpatpzxa nanefinofiIeyHKrllrz k. llpelcraBJreHue .qaHHbrx " ""ae 
rpa$zxon.o6pa6orr JrI4II, AeMoHcrprrpyrorqnx nporeKaHrre (peaJrbHbrx

npoqeccoB>>' I4ccleAoBareJlbcKat pa6ora <<Peurenze npraKJraAHbx 3aAaq c noMorrlbro ipalfvronganuczl,roc.refi>>

Yqaquec.s AoJDKHbT: i 
"

o lM€Tb a[arrv3krpoBarb apryMeHT I4 3HaqeHI4t $yuxquli nplz pa3Hbrx cnoco6ax 3a1aH7fl:r lM€Tb r4ccJreAOBaTb B3ar,rMHoepacnoJroxeHrre nprMbrx ;o )rMOTb crpol4Tb rpaSurcu Suslruecr<loc I{ 3KoHoMrlqecKrrx npoqeccoB vr HX aHalrvr3r4poBarb, yMerb
p errrarb 3aAaqv, v cno Jrb3yr no crpo eHr4e rp asraxa 3aBvrcu",o cr,:

t yMerb IIo rpa$uxy, AaarpaMMaM. ra6rzqau HaxoArrrb MaKcr4MaJrbHbre vl MT4HI4MAJIbHbIE
3Har{eHI4'I, aHaJrI43I4poB arb I43 MeH enr4fl, B IlporeKalo qux npoqeccax,

o ]M€Tb t4ccJreAoBaTb 3AAA'sI/' C npaKTHqeCKr4M COAep)r(aHr4eM 14 CTpOr4Tb K Hr4M rpaSzru,



a

a

a

a

2.Ypanueur.rfl H rrepaBeHcrBa c [apaMerpaMlr
floHqrze naparyerpa. MeroAu peueHlrr 3a,qaq c napaMerpoM Jluueiinlte ypaBHeHtTt 11

HepaBerrcrBa c napaMerpoM vr 3aAaw, cBoAflulzecfl r( Hr,rM. Jlunefinoe ypaBHeHI4e c AByMt
nepertbunurvru. 3aulnra npoeKTa < llpuenau perueHr,rr 4uo$anronrx ypanueHlrfi H rIX

rrpr{MeHeHrre B peaJrbHofi ncnsruD ,Munn [poeKT (Llccne,4oBaHlre ypaBHeluvti.t u HepaBeHcrB c

napaMerpaMD)
Yqautaecs AoJDKHbT:

3Harb pa3Hbre MeroAbr perxeHr4-fl 3aAaq c napaMerpoM :

yMerb peurarb r4 rlccJreAoBarr lunefinbre ypaBHeHuq z HepaBeHcrBa c napaMerpoM;
yMerb perrrarb 4raocpaHtonbr ypaBHeHr4r MeroAoM nepe6opa z rpatpavecxll;
yMeTb npr4MeHrTb ArrosaHToBbr ypaBHeHLrfl v ypaBHeIJ.I'4fl. c napaMeTpaMl4 K peIxeHHIo saAaq u3

peaJrbHoro Mrrpa.

3.(Dynrqufl, ypaBHeHr,rfl u HepaBeHcrBa c MoAyJIeM
ll

@ynrcqrax suta y = lxl , ee cB-Ba n npeo6pa:oBaHr.rr. Kycouuo-saraHHafl. rpyuxqux. @yHxqlra

B,,ra l'x+ol+lx+bl . peueriue ypanuenzfi vr HepaBeHcrB c Mo,rIyJreM ro onpe4ereHliro,
Bo3BeAeHr4eM B KBaApar o6eux uacreit, MeroAoM npoMe)I(yrKoB

Y.rauuecr AoJDKHbT:
tl

yMerb crpor4Tb 14 r4ccJleAoBa'rl rpa$uxra frynxqufi B:a;Lay: l'xl ,
I I tr | | | ,l

v: lx+ml,"y'=l"Kl +n. v: lX+41+lX+Dl

3Harb onpeAeJreHve MoAyJrr v yMerb npr4MeHrrb ero npu peueHrrr4 ypanuenzfi I{ HepaBeHcrB c

MOAyJTeM;

yMeTb perxaTb y-paBHeHV{ r4 HepaBeHcTBa c MoAyneM Bo3BeAeHveM B KBaApar o6enx qacrefi

ypaBHeHI4q;

yMeTb perxarb ypaBHer{r4r 14 HepaBeHcTBa c MoAyneM MeroAoM npoMe)KyTKoB.

4.PaquouaJrbHbre Bbrpa?KeHHfl

Ilpeo1paso*dHue qelozo sbtpctilceHu.n 6 MHo?oqreu (6 uacoe)
flpuevlu npeo6pasoBaHvfl. rleJroro BbrpilKeHrrr B MHofoqren, BogneAeHr{e AByqJIeHa B creneHb.

Kna4par cyMMbr HecKoJrbKrrx cJraraeMbrx
PasnoJrceuue Ha MHoztcumetlt ( 5 vacoa)
llpuevru pa3Jro)KeHr,rr MHoroqJreHa Ha MHo)Kr,rreJrr4: BbrHeceHrze o6uero MHo)KI4TeJII sa cxo6xlr, c
noMorrlbro tpopnryrr coKparrleHHoro yMHo)KeHr4r, cfloco6ou rpynnrlpoBxr.l. Pasnocrl n-x crenenefi
Ilpeo1paso*aHue dpo1uux GwpauceHutr, ( 7 uacoe)

O6nacrl AonycrrrMbrx sFraqeHui,t Als, Apo6nux BbrpureHafi. llpeo6pa3oBaHrre paqnouaruHofi

Ap o 6u. [eitcrnvrn c p aquo HaJrbH brMr4 Apo 6an rz.,{uaruo cruKa p e3yJlbraro B

Yqautuecr AoJrlr(Hbr:
yMeTb cKJraAbrBaTb, BbrqLITaTb, yMHo)KaTb vr AeJrrrTb MHoroqJreHbI, npeAcTaBJItTb r4x B

craHAaprHoM BVAe,

Bo3BoArrrb B crefleHb AByr{reH 14 cyMMy rpex H Hecronr.kux cJraraeMbrx;
yMerb pacKnaAbrBarb Ha MHolKr4TeJrr4 pagHbrMt4 cnoco6aMu: BbrHeceHr{eu o6ulero MHo}IoITeJIt 3a

cno6rlr, c noMorrlbro rfopmyn corpaqennoro yr4Hox(eHIIt, crocoSonr rpynnl4poBKu,
noJrb3oBarbcx tpopvrynofi 6usonra Hlrorona,
yMerb HaxoAr.rrb O[3 apo6uo-paqploHaJlbHblx nltp axenufi ;

yMerb BbrrroJrHrrb nocJreAoBareJrbHo npeo6pasoBalnyrfl. Apo6Ho-paqlroHanbHbIx nupaxceullfi

S.Pea;rrnaq MareM arr.rna (p eureHu e 3aAarr [puKIIaAHoro xap aKrepa)
Qa6ym 3aAaq ocHoBaHa Ha pa3nr.rqnux ctpepax qeroBerrecrofi AerreJrbHocru: KaK pa3Becrl{

yKcyc, KaK copueHTr4poBarbcr Ha Mecre, KyAa ryrrue nonoxzru c6epexteHzfl., HaqvcJIeHIre

6anHoncrux nporleHToB I,r r.A. rlepes perxeHr,re npaKTr4qecKlrx [pr4KJraAHbIX 3a\aq yqauzect

a

a

a

a

a
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yrrarc.fr QosAaBarb [4areMaTI4tIecKI4e MoAeJrr{ Anfl no3HaHI4r $uszvecrux, x}rMr4rrecrc4x rt
SKOHOMrrqecKrrx npo{eccoB
B pas4ene paccMarpl4Balorct MellilpeAMerHbre cB-f,3u TaKrrx HayK KaK MareMarr4K a, $u3urca,
XIIMI'I',.MeAIIUIIHa I4 9KOHOMIdKA, AB qaCTHOCTI4 yqallfldeOt 3HaKOMtTCt C 3aKOHOM HenpepblBtrgfo
opraHl4qecKoro pocr4 saAa'refa o cvJle SreKTpurlecKofo Tor(a, cKop ocrvr xv.vrurecr,ofi peanq"r,
npoI43BoAI'ITeJIbHocrI4 Tpy4a, peaKrlpil4 opraHr8Ma Ha BBeAeHHoe JreKapcrso. yqarcs cocraBJrrrb
MareMarl4rrecKI4e MoAeJrpI n tprzszxe (oxlaxgenue reJr, IBr,DKeHure uoropnofi JroAKH, naAeHr4e c
napanroToru), xzuara (ronqenrp alJzrfl pacTBopa, xuMr4rrecKrre pearquu), 6uotorvu ( ynenzvenue
Ko JrrrqecrB a (p ep rvreur4 cKopo crb p asMHo)K euux 6arc epuir) .
YqaIqlrecq AoJrxHbr 3HaTb u yMerb:
pelxarb 3aAavv Ha npoIIeHTbI, KoHrIeHTparIVrc, cMecv vr3 xLrMurH, MeAzrrrrHbr, 6vtoloruu
MareMarI'IqecKVM nyreM c noMoulblo nponoprlt4t4,3Ha:nLrfl. qacrefi a noK€Barelruofi $ynrqun Anq
noAcqera pocra 6atirepuir;
cpaBHl4Barb MareMarv'aecKuir cnogo6 pelleHlrt co croco6aMr4 perxeHzr, npeAJro)KeHHbrMrz B
Apyrr4x HayKax, nnat6upa.tb vr3 H:ax paquonanrnufi;
pelIraTb 3a4a.fv Ha onrI,IMaJIbHbIe 3HarreHvrL, npeAJrararb Hau6olee penra6elulbrfi nrxo4 zs
coslanHofi cvrry arJvrv (peanbHofo Mr4pa> ;

HaxoAI4Tb CpeAHIOTO, MaKchMaJIbHyrO CKOpOCTI4 ABr,rx(eHr4r, pelrarb rpaHcnoprHyro 3aAarry c
noMorrlbro MaTpr4rlbr;
pelxarb 3aAaqu Ha ABIDKOHI49 c rloMolrlbro ypaBHe]Hur,cvcTeM,rt ypanneHnfi;
yMerb no rpatpnry, AI4afpaMMaM. ra6luqau HaxoAr4Tb MaKcr4MaJrbHbre vr Mr4HVMaJrbHbre
3HaqeHplt' aHAIil43VpOBaTb I43MeHeHI4t B pa3II4tIHbIX SKOHOMI4qeCKI4X npOqeO0ax, npr4pgAHbrx
flBJIEHH'X;

yMerb paccqlrrblBarb ycJIoBHyIO BeporrHocrb, HaxoAr4Tb nepeMerrleHvrf, vrpaccraHoBKr4;
crpoplTb MareMaTI4rIecKIre MOAeJIH K gKoHoMrrr{ecKraM, 

SrasrauecxzM r{ Apyrr4M ga1a.tav^, Koropbre
cTaBr4T npeA HaMrr )ruBHb;
co6uparr, amalrvrsvpoBarb, crpyKTypl4poBaTr z o6o6rqaTb MarepvaJr no cosAannofi npo6reurr,
co3raBarb [poeKTbr, 6zsHec-nranbr v vrx 3aruuruaTb.

6.Ha.ralsnbre reoMerpr{qecKue cBeAeHuq

o6lscn-su, rlro TaKoe orpe3oK, Jryq, yroJr, KaKrze $zrypu Hit3brBarorct paBHbrMr4, KaK
cpaBHI4BaIOTCfl' vr lz3MeptloTct orpe3Kl4 vtyrrrbr, qro raKoe rpaAyc u rpaTyc]Flafl. Mepa yfJra, xaxofi
yroJl Ha3blBaerct nptMbIM, TynbIM, ocrpbrM, paseepnyruM, irro raKoe cepeAr.rHa orpBKa r,r
6zccerrpuca yrJla, KaKrre yfJIbI Ha3blBaroTcr cMexHbrMr4 vr KaKr4e BeprrzKaJrbHbrMr4;
tfopuynzpoBarb vI o6ocHosrlearb yrBep)KAeHVr o csoficrnax cMe)KHbrx r4 Beprr4KanbHbrx yuroB;
o6rscH-{rr, KaKI4e nptMble Ha3blBalorcr nepneHAr4KynrpHbrMr4; $opvryrupo"ut" z o6ocHosrBarl
yrBep)KAeHI4e o csoficrne AByx [ptMbIX, nepneHAr4KyJrrpHbrx K rperrefi, uso6paxarr u
pacno3HaBarb yKiBaHHbIe npocreitutue frrzryprr Ha rlepre)Kax; perxarb ga1arryr, cBr3aHHbre c
gTrrMr4 npocrefiurauz $zrypanlu

7. Tpeyro"rrbH*rK ,r;

O6txcHsrl , :riaKa.fl- Surypa HasbrBaerc{ ipeyronrHrzKoM, rrro raKoe BeplrprHbr, cropoHbr, yfJrbr r4
rlepzMeTp TpeyronbHl4Ka, rarcofi TpeyroJIbHZK ir'asrrnaercs panno6e4peHHbrM v narcofi
paBHocTopoHHprM, KaKI4e rpeyroJlbHl,rKr4 Ha3brBarorcr paBHbrMt4; uso6paxarb 14 pacno3HaBarb Ha
tlepre)Kax rpeyronbHvtKu 14 r4x gJIeMeHTu; Sopuyll4poBarb r.r AoKa3brBarb reopeMbr o npq3HaKax
paBeHcrBa rpeyroilbHlrKoB; o6rscnf,rr, r{To Htt3blBaercfl ilepleHArrKyJrrpoM, npone4eHnbrM H3
Aansofi TogKIr x Aaunofi npxvrofi; $opvryrzpoBarb u AoKa3brBarb reopeMy o nepreHAr4KyJrrpe K
npxn'roft; o6rqcHqrr, KaKlre orpBKI4 Ha3brBarorcr ue4zanofi, 6zccer<rpacofi u nucorofi
TpeyroJIbHVKa; $opvryllrpoBarb vr AoKa3brBarb reopeMrr o csoficrnax panno6eApeHHoro
TpeyfoJIbHZKa; peluarb 3aAaqv, cBt3aHHbre c nprBHaKaMr4 paBeHcrBa rpeyroJrbHrdKoB u
cnoficrnauz panno6eApeHHoro rpeyroJlbHr4Ka; 'tpopvrynupoBaTb onpeAeneHr,re oKpp1Hocrr4;



o6rqcHqrr, qro raKoe rIeHTp, pa1lztyc, xopAa r.r AlraMerp oKpy)IrHocrr4; pewarb npocrefiurue
ga1aru, Ha [ocrpoeuze (nocrpoeHue yHTa, paBFroro AaHHoMy, rlocrpoenne 6prccel(Tplrcbl yfJla,

nocTpoeHr{e nepneHAr4KyJrrpHbrx nprMbrx, nocrpoeHl4e cepeAlaHbr orpesxa) n 6orree cJIo)I(HbIe

saaa.11i;, ucroJrb3yroulue yKa3aHHbre npocrefiuue; conocraBJlqrb roryrlennufi pffiyJlbrar c

ycJro B rreM 3aAaqw; aHaJIIr3 I,IpoB aTb Bo3MolKHbIe cJlyqau.

8. Ilapar.neJrbHbre rrpflMble

@opnaylupoBarb onpeAeJreHr4e rrapaJrJreJrbHbrx nprMblx; o6rscnxrl c noMoIIIbIo pucynKa, KaKrre

yfJrbr, o6pasonanHbre npu nepecerreHr4r4 AByx nprMbrx cercyruefi, Ha3blBarorct HaKpecr

Jre)Karrlr4Mrr, KaKIre oAHocropoHHr,rMrz v KaKI4e coorBercrBeHHbIMI4; SopruynvpoBarb LI

AOKaSbrBarb reopeMbr, BbrpDKaroqve npr4HaKr{ napanJreJrbHocrr,l AByx nptMbIX; o6ucna.Il,
r{To raKoe aKcrroMbl reoMeTpr.rr.r rr KaKr4e aKcr4oMbr ynte r4cnoJrb3oBaJrl4cb paHee; tpopvrynuponaffi
aKcr4oMy napaJrJreJrbHbrx npqMbrx 14.BbrBoAt4Tb cJreAcrBlrfl. vr3 nee; ipopvryJll,IpoBarb r{ AoKa3brBarb

TeopeMbr o csoficreax napaJrJreJrbHbrx nprMbrx, o6patrre reopeMaM o npI,BHaKax

[apannenbHocTrr, cBq3aHHbrx c HaKpecr Jre)KarrlrrMrr, cooTBercrBeHHbIMI4 11 OAHOCTOpOHHI4MTT

yrJraMr4, B cBfl3vr c 3Tr,rM o6rscnsrl, rrro raKoe ycJroBrre 14 3aKJrroqeHl4e reopeMbl, KaKat reopoMa

Hit3brBaerct o6parurofi no orHorlreHrrro K Aannofi TeopeMe; o6bqcuqrr, B udvt 3aKrloqaerct MeroA

4oxasarenrcrna or nporr4BHore: Soprray.nzponarr v AoKtL3bIBarr reopeuu o6 yrJlax c
coorBeTcTBeHHo napaJrJreJrbHbrMlr 14 nepneHArrKyJHpHbIMI4 cTopoHaMI4; npI{BoAI'ITb npl{Mepbl

rrcnoJrb3oBaHr4r{ SToro MeToAa; perxaTb 3a\aqv Ha Bblqr4creHue, AoKa3aTeJIbcTBo Ir nocrpoeHl4e,

cBr3aHHbre c [apanJreJrbHblMa nptMbIMLT

9. CoornonreHuq MerKAy cropoHaMlr Ir yrJIaMIr rpeyroJrbHuna.

QopnlynupoBarb r4 AoKa3brBaTb reopeMy o cyMMe yrJroB TpeyroJrbHvna u ee cleAcrnue o

BHelrHeM yrne rpeyroJrbHrrKa, npoBoAr{Tb xnaccu$ur<arrr4ro rpeyroJIbHIaKoB no yrnaM,

$opvrynuponaru pr. AoKa3brBarb reopeMy o coorHorrleHr4rrx Me)KAy cropoHaMl4 Lr yuraMtr

TpeyroJrbHuxa (npxuoe u o6parnoe yrBep)KAenux) r{ cJreAcrBrrt u3 ueE, TeopeMy o HepaBeHcrBe

TpeyronbHr4Ka, $oprvrympoBarb vt AoKa3brBarb reopeMnr o cnoficrBax nptMoyfoJlbHblx
TpeyroJrbHr4KoB (npxrr,royrolrnlrfi TpeyfoJrbHrrK c yrJroM 30o, npItHaKI'I paBeHcrBa

nprMoyroJrbHbrx rpeyroJrbHzxon); rpopnrynupoBarb onpeAeJreHur paccrofllavrr or roqKl4 Ao
npruofi, paccrorHl,rfl Me)KAy napannenbHbrMr4 nprMbrMr,r; perrarb 3a4arilr Ha Bbltrl4creHt.zfl,

AOKa3aTeJTbCTBO Vt nocTpoeHlre, cBr3aHHbre c cooTHorxeHkrflMvt Me)KAy cTopoHaMI4 v yrJIaMII

TpeyroJrbHrrKa L{ paccTorHr.reM Me)KAy napaJrJreJrbHbrMra nprMbIMI4, flplt neo6xoAuuocrz
npoBoAr4Tb no xoAy perxeHrzr AonoJrHrrTeJrbHbre nocrpoeHvr, conocTaBJlsrb nolyueuHrtfi
p$yJrbTaT c ycJroBr4eM 3a\aqv, B SaAaqaX Ha nocTpoeHHe r4ccJreAoBarb Bo3Mo)KHbIe aJtyl{au.

TEMATI,ITIE CKOE IIJIAHI4POBAHI4E

EasosrrfiypoBeHb o6yuenux n o6reue 108 qacon

Ng

ypoKa
Teua ypoxa Kon-

BO

qacoB

PasAen 1 . BrrpaxeHrnr, Tolr(AecrB a, ypaBrreelvul I6

I r{prcnorrre Bbrp a}KeHlnr 2

L Bup axenrax c rrepeMeHHbrMl4 2



CparHeuue 3na.rerui.i nuparxeHrd 2

4 Ceoficrsa leircrnuil HaL nncrawil 2

5-\ Tox4ecma. Toxr4ecrnennrre upeo6p a3oBaHwr
nrrpax<ennri

2

6 VparHeHux c oAHofi nepeueHHofi L

PeureHze 3aAaq a rroMorrlbro lparHeHrafi I

8 Cpe4Hee apr,rSrrreruvecKoe Pa3Max r,r MoA I

9 Menzana rcan crarucrn recxar
xapaKTepzcxr.rKa. flogroronKa,K KoHTpoJrrHofi pa6ore

I

10 Konmonrnaa padota I

PasAen 2. Ha.ramrnre reoMerpr.ErecKue cBeAeHVrr 9

I llp.rr"raa ?r orpe3oK I

2 IIyr uyrol I

J Cparrreuue orpe3KoB lr yrnoB I

4 I4suepernae orpe3KoB 1

5 I,IsuepeHrae yrnoa I

6 CvrexHrre H Beprr.rKaJrbHbre yrnbr I

flepneH4rarynrpHbre rrprMbre I

8 Peurenr,re ea4au I

9 KorrponrHa.a pa1ota I

PasAer 3, @yHqnr

I llm rar<oe Qyrtlga? Brr.rucneHpre sHa.reurul SyHKqltr
no Sopuyne

I

2 Brr.racrerue sna.{eril{fi $yHruryrlr no Sopuyne I

a
J fpa$un $yHxruau : I

4 llp.maax rponopqroHaarHoctr n ee rpa$ur< I

5 IIwrcinas, (bynrutr.Iflu se rpa$m. I

6 PeureHze saaa.r I



7 Konrponrrran pa6ora I

Pasaer 4. Tpeyronrnurur 6

I -.,' TpeyronlHran. Ileprrrfi npusHaK paBeHcTBa
TpeylonbHlrr(oB

I

4L Peruenrae 3aAay rro roroBbrM qeprerKaM I

a llepneH4uxynap n npauofi. Me4raarml, 6uccer<rpucu ra

'BbrQoThr TpeyroJrEHr,rKa
I

4 Cnoficrea paano6e4peHHoro rpeyronbHlrKa I

5 Peurenne gaAaq I

6 Korrrponurax pa6ora I

PasAer 5. CreneHr c HaTryanbHbrM rroKa3areJreM t0

I Onpe4eneHue crerreHr.r c HarlpanbHbrM rroKa3areJreM 2

2 YruHoxenze yr Aerrerrgre creneHefi I

J BosneAen{e B creneHb rlpo}r3BeAeHr,rrr 14 cre[eHr4 I

4 OAHo.ueH r4 ero craHAapruufi rrzA 2

5 Bosre4erure oAHorrJreHa B creneHb a

6 @ynrqr,na y:x2uy':x3 I

KonrponrHa.r pa6ora I

PasAer 6. MHoro.ureHrr 7

I MHoroqneH 14 ero craHAap.rHrti,r su/. I

2 Cnoxerrre u. BbutynlaHue MHororrreHoB I

a
VnrHoxerure oAHoqneHa Ha MHoroqreH I

4 BrrHecenpre o64ero MHolxvreJr.rr sa cr.o6K"
lt

I

5 VunoxeHue MHofoqreHa na unorogneH I

6 Pasnoxerilae MHorogJreHa Ha MHolKrrr€Jrr,r

cnoco6olr rpyflm{poBKlr
I

7 Korrponrnaa palora

Pa:Aen 7 . llpusxar<u paBencrtsa rpeyronrnnrco" 6



t Bropofi rpr4gHar( paBeHcrBa rpeyroJrbHlrr(oB t

2 Tperuit nprr3uar( paBeHcrBa q)eyronbHuKoB I

a
J-^ PerueHae saaaq I

4 Orpyxnocrr. llocrpoeruae qupKyneM ra nrurefirofi I

5 3 a4a'ru Ha rrocrp oeHpre I

6 KourponlHaa palara

PasAer 8. @oprvrylu coKpaqeHHoro yMHoN(eHr,ur

I BosneAenrze B KBaApar u n ry6 cyMMbr u pa3Hocrr,r

4ryx mrpaxeHufi

2 PasnoxeHfle Ha uHoxurenu c noMotrIbro $opryryn
KBaApara cyMMbr u v'3ary)ara paSHocrlr

Yrranoxerrze pa3Hocrt4 4nyx prrpaxeHr,re Ha rD( cyMMy I

4 Pasuoxenne pa3Hocrrr KBaAparoB Ha MHoxureJrll I

5 Pasnoxewre Ha MHoru,rrerlr4 cyMMbr H pa3Hocrlr rcy6on I

o flpuueHeruae pa3nr,FrHbrx cnoco6on Ar.rr pa3JroxeHvrfr Ha
MHOXCLITeJII4

I

7 KourponlHa-r pa6ora I

PasAer 9. IlaparrrrenbHbre qp.rMbre 6

I llpusHaxu napaJrrenbHoc.fl4 ABlx rlp.flMbrx I

2 llparcrnvecxue cnoco6rr nocrpoeHrzrr napilnnenbHbrx
nprMDIX

I

Peruerrue 3aAaq ro reue <<Ilplr:naKlr [apaJrJreJrbHocrt4

AB)aX np.rrMbrD)
I

4 Axczolnra rapannenbHbrx nprMbD( I

5 CsoficrBa napaJrJrenbHbrx rrprMbrx I

6 KorrrponrHaa pa6ora
I

I

PasAen 10. Crzcrenru nr.nreftnrrx ypasuewuir. : i' ;

1

Crlcreurr nr.rrefo irrx yp av:aewir. I

2 fpa$ux nrrreftnore ypaB:aerrar c AByMr rrepeMeHHbrMr4 I

a
J Cucreu nuHeftirrx yparHeHr,ni c .ryyM.rr nepeMeHHbrMr.r I



4 Cnoco6 flo.4craHoBKpr I

5 Cnoco6 cJrolceHrul I

6 Peurenue 3a,[a.r I

Konrpomnaa pa6ora 1

PasAen l l, CoorHoureHlur Mex(Ay cropoHaMr.r lztrnav;u
TpeyronbHr4Ka

LJ

I Teopenaa o cyMMe yruroB TpelroJrbHl4Ka 2

L cyrurraa yHroB TpeyronbHHKa. Peurerlple saAaq L

a CoorHourenurr Merr(Ay cropoHaMl,I u yrnaMLI

4)eyfoJlbHprKa

2

4 Hepaneucrro rpeyronbur4Ka 2

5 Peruenrae gara'{^. I

6 KoHrponrHan pa6o'ra I

7 llparroyronlHEre rpeyroJrbHvlnu I,I HeKoropbre r.rx

cnoficrsa
2

8 flpnsuaxz paBeHcrBa np.rrMolronbHbrx rpeyronbHlrKoB 2

9 PeureHrae gaaa.r 2

l0 Paccro.sHue or roarKn 4o upanaofi, PaccrorHr,te MelKAy

napaJrJrenbHbrMr4 rrp.rrMbrMr4

2

t1 llocrpoenue rpeyronbHr4Ka no rpeM 3JreMeHTaM 2

1,2 PerueHrae gara'c.. 2

13 KorrrporuHaa pa6ora I

I Pesepr 4



Temaru.recKoe rrJrarrr{poBaHrre rro MareMaruKe A.lrq 8 rc;raccon

ff;ranupyeMbre pe:yJrbrarbr ocBoeHufl yue6noro npeAMera <dVlarevraurKa)>

JIuqhbcrHuMLI p$yJlbraraMr :a3yqeHilfl, arre6pa flBJrrrorcr cJreAyrcrqr4e KaqecrBa:

- He3 ABIdCVTMO CTb UI r'qLTTIdTTHO CTb Mbrru Jr eHkrfl,;

- BoJI{ u nacrofi'ruBocrb B AocralKeHVV rlenr4.

Cp e4crn on r Ao crr4xeHlrr 9Tr4x p e3yJlbraroB rB Jrrercr :

- cr,rcreMa sailar^uit yve6nzxon;
- npbgcraBJleuHat e y.re6nzrax B tBHoM Br,rAe opraHrr3arlufl MarepkraJra no npuHrlrrny

MHHHMAKCA'

I4cnoJIb3oBaHI4e coBoKynHocTr4 rexnororufi, opr4eHTzpoBaHHbrx Ha pa3Br4Tr.re

caMocJo.flTeJIbHoCTI4 LI Kpt'rrrzrrHooTrr MbrrrrJreHr.rr: TexHoJrofr4r cacTeMHo- AerTeJrbHoro noAXoAa
n o 6y.reHura, TexHoJror ufl. orJeHvtB aHufl..

Meranpe4rvrerHblMlr p$yJrbraraMu pr3yrelavs. alre6prr rBJrrercr $opnazponanue
y Hr4 B ep c arrb Hbrx y.r e6 u lrx Aeirernvrit (yyA)

Perylxrunnrre VY[:
caMocrotreJlbHo o6Hapyxunaru v $opnrylupoBarb npo6nevry n nlaccnofi kr

un4yrBlz4y alrno fi yve6Ho fi AerreJrbHocTt4 ;

- BbIABI,Irarb Bepculr pelueHl,rq npo6renmr, oco3HaBarb KoHer{Hbrfi pesynrrar, nu6lrparr
cpe,4cTBa AocTIDKeHI4t IIenIr I43 XpeAJrO)KeHHbrx Vrlrpr ux ucKaTb caMocTorTeJrbHo;

- cocraBJltrt (vrngusuAyaJrbHo Ltrlt B rpynne) [JraH perxenux npo6neuu (nrnoJrHeHrrt
npoerra);

- pa6orafl no rlpeAno)I(eHHoMy I.IJII4 caMocrorreJrbHo cocraBJreHHoMy nJrauy, r{c[oJrb3oBarb
HapflAy c ocHoBHbIMz vI AonoJIHI4TeJrbHbre cpeAcrBa (cnparouHax Jrr.rreparypa, cJro)nHbre
npu6opu, rounlrorep);

- nJraHrrpoB arb cBoro ]/,HALIBLTAy AnbHyrO O 6p as on areJrbHyro rpaeKTop r4ro ;

- cso6oAHo noJlb3oBarlca nupa6oraHHbrMr,r Kprzrepr4flMr4 oueHKrr u caMoor{eHKr4, LrcxoAr ut3

\en]d vrLrMerorluxcq Kpvrepr4eB, pa3|firrafl, p$yJrbrar z cnoco6rr leficrsuir;
- B xoAe npeAcTaBJreHr4rr npoeKTa AaBaTb orIeHKy efo p$yJrbTaTaM;

- caMocrotreJlbHo oco3HaBarb npaqrrHbr cBoefo ycnexa prJrr4 Heycnexav HaxoAr4Tb cnoco6rr
BbrxoAa v3 avTya\vr4 Heyclexa;

yMerb olleHrrrb creleHb ycnerxHocrr4 cnoefi vrH4vrBn1yaJrbHofi o6pasonarellnofi
AerTeJrbHocTI,r;

Cpe4crnorvr $oprr,rzponanux pefyJrrraBHbrx yyA cJryxar rexHoJrorur crrcreMHo-
AetreJlbHocTHofo noAXoAa Ha STane U3yrreHEfl, HOBOTO MATepl[|aJTA r4 TeXHOJrOfr4q OrIeHnBAHLrfl.
o6pasonareJrbHbrx AocrrareHprfi (yve6nux ycnexon).

llosHanareJrbHbre VYA,
- analwrgvpoBarb, cpaBHI'IBaTl, xraccz$uqr.rpoBarb ra o6o6qarr Qarcrrr v flBlre*prrl,

ocyqecrBJltrb cpaBHeHrre, cepraro u xraccz$uxarlr4ro, caMocrorreJrbHo vw6upax
ocHoBaHI,It 14 Kpvrepvu AItr. yKasanHbrx Jrorr4rrecKr{x onepaqrafi; crpor4Tb xlaccu$uraqurc nyr€vr
Ar4xoroMlrqecKofo AeJreHrar (na ocHone orpzqanrzx); ,i

- crpol4Tb JrornqecKl4 o6ocHosaHHoe paccy)KAeHr,re, BKrroqarcqee ycraHoBJreHrre lpzqr{HHo-
cJreAcTBeHHux cnxsefi;

- co3AaBaTb MaTeMaTr4qeCKr4e MOAeJrrr;

cocraBr.flTb re3l4cbl, pa3rr4rrHbre Bv4br nJraHoB (npocrrx, cJro)KHbrx vr

r.r.). flpeo6pa^:oBbrBarb raH<popnraqvro us oAHoro BLrAa B apyrofi (ra6naqy B reKcr,
Ar{arpaMMy kt rrp.);

- BbrrrrlTbrBarb .Bce ypoBHr{ rercrosofi znSopvraqnu.
- yMerb onpeAerqrb Bo3Mo)KHbIe zcroqHnru ueo6xoAr4Mbx cne4enr.rfi, npokr3Borrrrb noucK

rantp op nraq vrlr, a:naIrvr3u p o B arb 14 orIeHr4B aTr e€ go cron ep Ho crb.



- rroHzMar no3r,rur4ro Apyroro qeJroBer(a, pa3lruv'urb B ero peqlr: MHeHpIe (rovrcy spenlra),

AoKa3aTeJrbcrno (apryueuru), (parcrur;, nrdnore3br, aKcrloMbr, Teopvrkr.,{la eroro caMocrotreJlbHo
ucnoilb3oBarb paSJrrrqHbre Br,rAbr r{TeHl,rfl (rasyuaroulee, npocMorpoBoe, o3HaKoMI4TeJIbHoe,

rrorzcKoBo e), np udrvtrr c utyuranzfl..

- yMeTb kt crroJrb3oBarb r(oMubroTeprrbre r{ KoMMyHrrKarlrroHHbre TexHoJlorvv KaK I4HCTpyMeHT

Anr AocrmreHr.nr cBor4x qerefi. Yueu nu6uparl aAeKBarHbre 3aAarre rrHcrpyMeHTaJIbHbIe

np of p aMMHo -arnap arr{bre cp eAcTB a r4 cep B rrcbr.

Cpe,qcrnorvr rfoprvrupon&HHf rr-o3HaBareJrbHbrx W[ cnyxar yue6uufi MarepI4aJI I4 npe)Iqe
Boero npoAyKTr,rBHbre SaAaHar yrreoHr4Ka.

- rrcnoJrbsoBaHue MareMarrrqecKrrx sH,aHnia AJrr perxeHvfl. pa3lfi4rrHblx MareMaruqecKltx
3AAAq rr OrIeHKr,r noryqeHHbrx p$yJrbTaToB,

- coBoKynHocrb yMeHnfi no ncnorb3oBaHprro AoKa3areJrbnofi uareruaruqecrofi peqr.I.

--coBoKynHocrb yrvrenufi no'pa6ore c unrpopvraqtteir., B ToM qrrcJle v c paslnlqHblMtr4

MATCMATI4qECKI4MI,I TEKCTAMV.

- yMeHr4r rrcnoJrb3oBaTb MareMarr4qecKr4e cpeAcrBa Anfl v3yqeHns. 14 orrr4caHl4t peanbHblx

npoqeccoB ussreHuir,
- He3ABVCVTMOCTb r4 KprATr4rrHOCTb MbIIXIeHI4-fl ,

- BoJrr unacroi:uuBocrb B Aocrtor<eHvv\eltur.
KouuynuraruBHbre YYA.
- caMocroflTeJrbHo opfaHr43oBbrBarb yve6Hoe nsavvroAeficrBr4e B rpynle (onpe4enxrl o6que

rleJrr{, AoroBapr,rBurbcfl, Apyr c ApyfoM uT .A.),

- orcravBafl cBoro rotrKy gpeHufl,, npr4BoAr4Tb apryMeHTbr, noATBeplK,qafl ux (paxranaz;

- B At4CKyCCr4r4 yMerb BbrABt4HyTb KOHTpapryMeHTbr;

- yrrvrTbcfl Kpr,ITl4LIHo oTHocr.rrbcr K cBoeMy MHeHr{ro, c AocTorzHcrBoM npr.BHaBarb

ouru6oqnocrb cBoero MHeHVT (ecnu oHo raKoBo) ra rcopperrupoBarb efo;
noHrrMar no3rrrlnrc Apyroro, pasnv.tarb B efo pequ: MHeHue (rouxy zpeuun),

Ao Ka3 areJrbcrno (ap rynrenru), rp arrrt; rnrrore3 br, aKcrr o Mbr, Teoput4 ;

Cpe4crnorur $oprrauponaHr4rr KoMMyHrzKarr4BHux YYI cry)Kar rexHoJlonzx npo6reunoro
o6yuenur, opnaHz3arlux pa6orrr B MaJrbrx rpynnax, TarcKe lrcnoJrb3oB aHvre Ha ypoKax rexHoJIofI4I4

Jrr4qHo crHo-op ueHTrapo B aHHoro u crrcreMHo -AerreJrbHo crHo f o o 6yuenzx.
B pesyrrrrare rrcfreHr,rq anre6prr e 8 rsracce yqeHr4K AoJrxeH 3Harb v noHl4Marb:
. cyqecrBo noHrrvrfl. i|'4arel|.4arvFrecKoro AoKa3areJrbcrBa; npr.rMepbr ,4oKa3areJrbcrB,
o cyqecrBo rroHrrvfl, artopkrrMa; npzMepbr aJrroplrrMoB;

' KaK r4cnoJrb3yrorcr MareMarr4qecKr4e $opuynu, ypaBHeHVr a HepaBeHcrBa; npl4Mepbl

r4x npr4MeHeHldfl. AJrfl, pelreHr4r MaTeMaTHqecKLrx u npaKTFrecKprx 3aAaq;
. KaK MareMarr4qecKu onpeAeJreHHbre (pyuxqzu Moryr onr4cbrBarb peaJlbHble

3 aB 14 C rr MO CTkr; rrp prB o Aprr b npr{M epbr TaKo f o o nvc aHvL;
. KaK norpe6nocrr4 npaKTrrKr.r npr4BeJrr,r MareMarr4qecKyro HayKy x neo6xoArlMocrll

p acLnvp erlvfl rroHflTkrfl. l{vc Ira;
. Bepo.f,rnocrnufi xapaKTep MHorutx 3aKoHoMepnocreft oKpp{raroqero Mrzpa, rrpilMepbl

crarrrcruqecxux 3aKoHoMepHocrefi z nrmo4on; I'

r cMbrcn v4ealrv3arJr4v1 no3BoJ1flrorqefi perrrarr 3a1arilr pearrrHofi AeficrnnreJrbHocrkr
MareMarr,rqecKr'tMr4 MeroAaMr4, npr4Mepbr oruu6or, Bo3Hr4Karoqr4x nprd uAealwl:,a\avr.

K rconqy 8 xracca yqarlkrecq AoJDKHbI yMerb:
. cocraBrarr 6yrnenHbre BbrpureHvrfl. vt $opvrynu no ycJroBr{flM gal.a'q'; ocyulecrBnrrb B

BbrpDreHrrrx vt tpopuynax rrr4cJroBbre rroAcraHoBKrr rr BbrnorH.flTb coorBercrByrolllue
BbrrrucreHrzr, ocy[tecrBJrrrb rroAcraHoBKy oAHofo Bbrpa]KeHr4q B Apyroe; BbrpoKarb Ias tfopnlyn
oAr{y nepeMeHHyro qepe3 Apyf Io;

. BbrrroJrHflTb ocHoBHbre l.efi,ctsnfl, co creneHrMt4 c rleJrbrMr{ noKa3arerqMl4, c

MHororrreHaMvr kr c anre6pauqecKprMr4 Apo6xvru; BbrrroJrHrrb piBJrox(eHr4e MHofoqJIeHoB Ha

MHo)KrrreJrr4; BbrnoJrHrrb ro)KAecrBeHHbIe npeo6pasoBanvrfl. parlr{oHanbHblx BbIpDKeuvirt;



. npprMeHrTb cBoficTBa ap[ahMeTr4qecKux KBaApaTHbIX KopHefi AIt Bblr{ucneHhfl 3]HarqleHuil

u npeo6p{I3oBaHl{ic qI4cIoBbIX BbIpa}KeHI{fi, co4epx<aull4x KBaApaTHbIe KopHI4;

o perrrarb JruHefiHbre, KBaAparHbre ypaBHeHr4t no o6qefi $opvryne KopHefi KBaAparHoro

ypaBHeHr4r lr reopeMe Buera, paqrroHaJrbHble ypaBHenvfl, cBoAtlr{I4ect K HLIM, cl{creMbl AByx

nunefiHlx ypaenenufi LI HecJIo)ItHbIe HeJIuHefi Hue cl{creMbl;
o peur&Tb JIr4HefiHbIe c oAHofi nepeMeHHoituux cl4creMbl;
o po[rilTb reKcroBbre ga1iaqu alre6pauvecKr4M MeroAoM, IiHTepnperl4poBarb noJlyqeHHblfi

p$yJrbTaT, npOBOAI4Tb Or6Op peurenufi, I4cxoAf tB $OpMyJIIIpOBKII 3AAArIkr;

. rr3o6poKarb qvcra ror{KaMI4 Ha KoopAlrHarnofi nptMofi;

. onpeAentrb Koop,4l'rHarbl rotIKI4 [JrocKocTI4, cTpollTb TOTIKI'I C

3aAaHnbrMr.r KoopArrnaraMn; ruolporarb MHo)KecrBo peurenrafi JIHHefiHoro HepaBeHcrBa;

. HaxoAr.{Tb sHar{eHufl Synxqun, sa1annofi $oprr,rynofi, 'ta6rrugeit, rpaablzKoM rlo ee

apryMeHTy; HaxoAr4Tb 3HaqeHr.re apryMeHTa no 3HarIeHI,Iro tpynrquv, 3al;a]ts^]rirofi rpa$zro[ vrltvr

ra6rrilJei4; 3Harb cBoficrBa iby"*uufi y:Wx, y:xz.
Irlcnorl3oearl [pvo6pereHHbre 3Ha;rikrfl 14 yvleqvfl. B npaKTl,Iqecrofi ,qetreJlbHocrl{ rI

noBcelHeBnofi xusnu,qlr:
. BbrnoJrHeHr4r pacu€ron no $opnaynavr, AItfl cocraBJreHl4t tfoprvryl, Bblpalralorrll4x

3aBr4cr.rMocrr,r Me)KAy peaJrbHbrMrr Bertluzr:eravtil; AJII Haxo)I(AeHI4t nyxnofi $oprvrylu B

cnpaBorrHblx Marepl4anax,
. MoAeJrr,rpoBaHr,rr npaKTr4qecKr4x cr4Tya\ui't u uccJIeAoBaHI4t nocrpoeHHblx MoAenefi c

r.rcno Jrb3o B aHI,IeM annap ar a alre6p u ;

. O|Ii|rCA]Hvrfl ganuCuuOCrefi MexcAy $uSrzUeCruuu Beil],.1rqvIHAMv COOTBeTCTByIOqIIMII

Soprurynavrvnpv uccJIeAoBaHI,II,I HecJIo)KHbIx npaKTl4qecKl'rx curya\vfi;
. r43BJreKat untfopvrarlr4ro, npeAcraBneHHylo n ra6lvqax ) Ha AtrarpaMMa4 rpa0l4Kax;

cocraBJrflTb ra6nuqu, crpolrrb AI,IarpaMMbI fi rpaSHKI4,

o Bbrer,ICJIqTb CpeAHVe 3HaqeHlrt pe3yJlbTaTon Iasvrepeuufi;

. HaxoAurb rracrory' co6t;trIs., ucnoJrb3yfl co6cTBeHHbIe ua6ruo4euzx u foToBble

crarrrcrrrqecKr{e AaHHbIe;
. A:FIATUilA PEAJIbHbIX IIIICJIOBbIX AAHHbIX, IPEACTABNEHHbIX B BI'IAC AUAIPAMM, TPAQI,IXON,

ra6nuq;
o p€rr€Htrr npaKTrlqecKrrx 3aAaq B rroBceAHennofi ra npotpeccuoua;rluofi AetreJlbHocrl'r c

I4cnoJrb3oBa6r4eM Aeficrnufi c rrr4craMv1 npoIIeHToB, AJII4H, nJIoIrIaAefi, o6tevroo, BpeMeHI{'

cKopocrrr;
. nOHI4Ma]H]v-fl, CTAIVCTI,IqeCKI4X yrnepx4enr'Ifi .

CoAeDxanue uDorpauruLl 8 n;racc

L. Paquona;rbHblegpo6u
Paquonalruax gpo6l. Ocnonnoe cnoficrno Apo6rr, coKpaIrIeHI4e Apo6eft. Tox,qecrneHHble

np eo 6p aso BaH:z.fl. p aIII4o IlanbHblx BbIp alK erruir. @ynrqrat u ee rp aQux.

Ocnonnag uerrr - nupa6orarb yMeHrre BbrrIoJIHtrb ro)KAecrBeHHbIe npeo6pasoBaHur

p auLroHtLJIbHbIX BbIp DKeHvpt.

Tar xar AeircrBtrs, c paIIrroHaJIbHbIMI4

;reficrB:afl c MHoroqJIeHaMLr, To n fiaqale
npeo6paso Ba:nvIfl ITeJIbIX nupaxenufi .

Apo 6xvta, cyq ecrB eHHbrvr o 6p as ovr onl4p alorcfl Ha

:eMb.1 
neo6xoAurr,to noBTopI4Tb c yqauluMl{ct

frasHoe Mecro B AaHHofi TeMe 3aHrrMaror anropr,rrMbl nei4crslait c Apo6tMI4. Yqaulnecs

AoJDrGbr rroHrrMarb, rrro cyMMy, pa3Hocrb, npoIEBeAeHI4e Ir qacrHoe ,Upo6efi BcerAa Mo)KHo

npeAcraBr4Tb B Br4Ae Apo6z. flpuo6peraeMble n 4annofi.TeMe yMeHIat Bbl[orHqrb cJIo)I(eHr{e,

Bbrqr.rraHr4e, yMHo)KeHr{e rr AeJreHr4e Apo6efi rBJrrrorct onopHblMrr n npeo6pasoBauuflx Apo6nlrx
BbrppreHr4fi. flosrouy r.rM cneAyer yAeJrr4Tb oco6oe BHrrMaHI4e. Heqelecoo6pasno nepexoAl4Tb K

rovr6zHrapoBaHHbrM 3a1a:nvflv- Ha Bce Aeficrnun c Apo6tMI4 npe)I(Ae, uevr 6y4yr ycBoeHbl



ocHoBHbre aJrropuTMbr 3aaauun Ha Bce Aeitcrsufl. c 4po6avrz He .qoJDrcrtu 6urr r43Jrr4luHe

rpoMo3,4Kr4MI{ r4 TpyAO eMKr4Mr.r.

flpu uaxolKAerlvt4 3na'reHuir lpo6efi Aarorcq 3aplanvfl Ha Bbrrrr4creHlrfl c noMotqbro
KaJrbKyJrflTopa. B Aannofi TeMe pacuuprrorcr cBe4eHr4fl. o crarr4crrrqecKux xapaKTepzcrlrKax.
B n oArrcq no HflTue cp eAHero rapMoHur{ecKoro prAa no Jro)KrrreJrbHbrx r{ucer.

I,lsyvenue reMbr 3aBepuaercq paccMorpeHneM cnofi crn rpa<plma rf ynrqalr.

2, KnaAparHbre KopHr.r

floHqrze o6 uppauzoHaJrbHbrx qucrax. O6qze cBe4eHur. o AeficrnureJrbHbrx tryrcrax.

KeaAparHrrft ropenr. llongrue o Haxolxrenuu npu6rrvtreHHoro 3HaqeHrrr KBa,qparHofo KopHr.
Cnoficrea KBaAparHbrx xopnefi. llpeo6pasoBaHvr. BbrpaxeHr4fi, co4epxaqrrx KBa,qparHbre KopHr4.
(Dynrqux ee cnoficrna u rpatpur.

OcnoeHaq uem - cucreMarrr3upoBarb cBeAeHr4r o parlzoHaJrbHbrx qr4cJrax a Aarb
rrpeAcraBJreHue o6 zppaqrroHilnbHbx qucJrax, pacruupr4B TeM caMbrM noHrrr.re o qucJre;

nupa6orarb yMeHr,re BbrrroJrHrrb npeo6pa^:oBanvfl, BbrpoKeHr4fi, co4epxaq?rx KBaAparHbre KopHra.

B Aannofi TeMe 1i'lm;u\uecfl noJlfralor HarrarbHoe npeAcraBneHue o ilonrtlLrul

4eficrnurerbHoro qvrcra. C srofi rleJrbro o6o6uarorcr vaBecrHbre yqaur4Mcr cBeAeHr4.fl o
parlr4oHaJrbHbrx qucJrax. [ttt B.B€AeHuq iloHflTufl rrpparlr4oHaJrbHoro qvtcra ucnoJrrcyerct
r{HTyrrrr4BHoe rrpeAcTaBJreHr{e o roM, qro KDKAbrfi orpesor r4Meer,qJrHHy r4 noroMy raxAofi ToqKe
KoopAr4Harnofi nprvrofi coorsercrByer HeKoropoe qvcJro. florasrmaercs, qro cyilIecrByror
ToirKr4, He r,rMeroqrze paq[oHaJrbHbrx a6cqucc.

flpra nnegeHrrr,r noHrrr4r KopHr rroJr$Ho o3HaKoMr4Tb yrrarquxcr c Haxo)KAeHr,reM ropnefi
c noMorqbro KaJrbKyJrflTopa,

Ocnonnoe BHVMaHr4e yAerqercr rloHrrrrro apr4(hMerr,rqecKoro KBaAparHoro KopHrr rr
csoficrnaNr apu$ruernuecKux KBa,qparHbrx nopnefi. ,{orasrmarorcfl TeopeMbr o KopHe v3
flporrcBeAeHrrr v Apo6u, a raKxe roxAecrBo, Koropbre noryqaror npr4MeHeHze B

npeo6pasoBaHnflx nupaxenufi, coAep)Karqr4x KBaAparHbre KopHt4. Cneqzalrnoe BHLrMaHr4e

yAeJrrercr ocno6oxAeHr.rro or r4pparJkronaJrbHocrr4 B 3HaMeHarere 4po6z B BbrpaxeHvflx B:ara.
YnaeHve npeo6pasoBbrBarb BbrpaxeHvfl, coAep)Karrlr{e KopHr,r, qacro r{cnoJr*yercr KaK B caMoM
Kypce alre6pu, TaK v B Kypcax reoMeTpr4r4, anre6pu vr Haqar aHanvaa.

flpo,qolxaercx pa6ora no pa3Btrrrrro (pynrquouanbHbrx rrpeAcraBJrenuir yua:lluxcn.
PaccrvrarpuBalorcr tpyuxqux ,ee cnoficrna a rpatfzH. llpu vr3yqeHuvr $ynrcqzn rroKa3brBaerc.f, ee

B3ar4MocBrsl c tfynxquefi , r,qe x Z 0.

3. KnagparnbreypaBHeHnq
Kna4patroe ypaBHeHrle. @opvryna ropnefi KBaAparHoro ypaBHeHnr, PeureHze

paIIIroHaJIbHbIX ypaBHenrzfi. Perrenue ga4aq, npr.{BoArrrlrzx K KBaAparHbrM ypaBHeHuqM vr

npocrefiruuM parll4oHaJrbHbrM ypaBHeHrrrM,

OcHonHaq uerl - nupa6orarb yMeHr.rr pe[rarb KBaAparHbre ypaBHeHr4r 14 rrpocrei.urte
parlr4oHanbHbre ypaBHeHufl. u npr4MeHqTb r4x K perrreHr4ro 3aAaq.

B Ha.rare reMbr flpr{BoArrcr npr4Mepbr perreHr4r rrenoJrHbrx KBaAparHbrx ypaBHeHrafi. 3rot
Mareplran clrcreMarr43t4pyercr. PaccnrarpzBaroTcr aJrropr.rrMbr pemeHrrr HenoJrHbrx KBaAparHbrx
ypanHenufi pa3rr4rrHoro Br,rAa.

Ocnonnoe BHr4MaHve cJreAyer yAeJrrrrb pbruenuro ypanuenufi suga ax2 + bx + c : O,rge a
f 0, c ucnoJIb3oBaHI,IeM Qopnaynrr nopnefi. B gannofi TeMe yrrauaecfl 3HaKoMflTc . c tpopvrylavrn
Bner4 Bblpurarorqr4Mr4 cBr3b Me)KAy KopHrMt4 KBaAparHoro ypaBHeHnfl.v ero roe$rfr,rqueHTaMu.
Onu ucnorb3yrorcr n 4arlnefirxeM nprr AoKa3areJ{bcrBe reopeMbr o ptl3Jrox(eHrrr4 KBaAparHoro
TpexqneHa sa lznefi nbre MHo)Kr,rreJrrr.

Yqauluec.s oBJIaAeBaIor cnoco6ou peureHr.rr Apo6nnx parlr4oHanbHbrx ypanueuui.r.,
rcoropufi cocTor4T B ToM, qro perxeHr.re TaKux ypanHenufi cBoAr.rrcr K perreHrrro
coorBercrByloqr4x rlenbrx ypannenufi c nocJreAyroqrrM r.rcKJrrorreHr4eM nocropoHHux nopnefi.



Vlsyuewrte Aannofi TeMbI no3BoJlrer cyxlecrBeHHo pacuLrpvrrb ailnapar ypaBHeuvit,
rrcno Jrb3yeMbrx AJlr p elrreHr4fl Ter(cToBbrx 3aaaq.

-.4. Hepanencrna
-" r{ncnonug HepaBeHcrBa v lrx cBoficrna. lloq.uensoe cJro}r(eHne v yMHo)KeHr4e qr.rcJroBbrx

HepaBeHcrB. florpeuurocrl v roqHocrt npu6tv>xeaun. Jhanefinrre HepaBeHcrBa c o.{nofi
nepeMeHHoit u wx crrcreMbr,

ocHonHaq uem- o3HaKoMI,rTb yqailIr4xcq c npr,rMeHeHr,reM HepaBeHcrB AJrfl orleHKrr
gHaqeuzft nupaxenr'Ifi, nrrpa6otarb yMeHHe perxarb lzHefiuue HepaBeHcrBa c oAnofi
[epeMeHHo it u ux cr4creMbr.

Cnoficrsa qacroBblx HepaBeHcrB cocraBJrrror ry 6azy, wa roropofi ocHoBaHo perreHr4e
lznefiurx HepaBeHcrn c o,qnofi flepeMeHHofi. Teopervrtr o [oqJreHHoM cJrox<e:ar4u yr yMHo)KeHr4t4
HepaBeHcrB Haxoltr npvMeHeHl4e npn BbrnoJrneHlrv npocrefirxvx ynpaxHenufi Ha orIeHKy
BbIpDKeHrrfi no ueroAy rpaHI4II. Bno4xrcx noHflTr.rr a6comorHofi norpeurHocrvr 14 ToqHocrt4
np u6rrzxeu[r, erHo cr.rrelrno fi norp errr Ho crr4.

Yvtenprq [poBoArrrb .AeAyKTHBHbre pacoyxqeHvs noryrraror pa3Bkfi:ae, KaK npvr
AoKa3aTeJlbcrBax yKasaHHbrx reopeM, Tar. v npu BbrnoJrHeHr4r4 yflporHeHuft ua 4orasareJrbcrBa
HepaBeHcTB.

B csqsu c petrleHaev luqefinrrx HepaBeHcrB c oAnofi nepeMeHHoi't Aaercs noHrrr4e o
qI,IcJIoBbrx npoMe)KyrKax, BBoArrcr cooTBercrByroqrre Ha3Ba:nrz's.u o6osHa.IeHraq, PacciuorpeHnro
cl4creM HepaBeHcrn c o,4nofi nepeMeHHofi npegruecrByer o3HaKoMJreHr4e frarquxcfl c rroHrrvrflMvr
nepeceqeHr4 t u o6reguHeHr,rr MHo)KecrB.

llpu peureuulr HepaBeHcrB prcrroJrb3yrorcr csoficrsa paBHocr4JrBHbrx HepaBeHcrB, Koropbre
pulsbtcHtlorc . Ha KoHKperHbIX flpuMepax. Oco6oe BHr.rMaHr4e cJreAyer yAeJrr4Tb orpa6orre
yMeHIrr pe[rarb npocrefirur4e HepaBeHcrBa B:zAa ax ]b, ax l:"" span-""]ocmaHosu6utucb
cnequatrbHo Hq cryvae, rcozda a 10,

B grofi TeMe paccMarpllBaerct rarcKe perreHr4e cr4creM AByx Jrr4Hefinrx HepaBeHcrB c
oAnofi nepeMeHHofi, n uacrnocrprraKr4x) KoTopbre gail:acaHbt B BrrAe 4nofiurx HepaBeHcrB.

5. Crenenr c rleJrbrM noKa3areJreM.
Crenenr c IdeJIbIM noKasareJleM LI ee cnoficrna. Cran4aprnufi,nu;'uttcta.flpu6rruxennrrfi

BblqIICJIEHU'.

OcnonHaq ueru- nupa6orarb yMeH?re npr4MeHrrb cnoficrsa creneHr4 c ueJrbrM
noKa3 areneM B B brrrucr elevrrx u np eo 6p as oB aHrrf,x.

B erofi reue cfoprvrynrapylorcr cnoficrna cre[eH],r c IIeJrbrM rloKa3areJreu. Mero4
AoKaSaTeJrbcrBa 3TI'tx Csoficrn floKa3blBaerefl, Ha npuMepe yMHo)KeHr,rs grenenefi c oAr,rHaKoBbrMrr
ocHoBaHl4qurn. [aerex [oHtrl4e o 3anLIcI4 -uvrcnra B craHAaprHoM BrrAe. flpuno4arcr npr.rMepbr
trcrroJrb3oBanus,raxoit sanvcv n szsure, TexHr{Ke u lpyfr4x o6lacrrx ssa:Huit.

6.IlonropeHrre Marep vara 3a 7 n;racc
3narl BIz.qbI yrJIoB u ux csoircrBa; onpeAeJreHr4e napaJrJreJrbHbrx nprMbrx, npr43HaKr4

napaJIJIeJIbHbIX nptMbIX, cnoficrsa yrJroB, ,l o6pasoBaHHbrx napaJrJreJrbHbrMu
nptMbIMI,I. Yivreru nplaMeHtrb AaHHbIe 3HaHvrr. npu peueHvkr ga1aq.3nat npu3aHnr4 paBeHcrBa
TpeyronbHaKoB., npI43HaKI4 paBeHcrBar.nprMoyroJrhHbrx rpeyronbHr.rKoB. Vuerl npr4MeHrrb
AaHHbre 3HAHVfl. npr.r pel]reHvm sa4al{

7.9erupexyroJrr'HnKrr
MrroroyroJlbHl4K. Brrnyrnrrfi MHoroyronbHlrK. YerupexyroJrbHr4K. llapanrreaorpaMM.

flpnsnanu napaJIJIeJIorpaMMa. Tpanequx. llpxvroyronbHr.rK. Ponr6 a KBaApar. Ocena.s Lr

IIe HTp aJr b H Afl , CvM]t' IeT pllv.



Ocuonsa-g qeJrb - Aarb yrraqr4Mcr crrcreh/rarr4qecKrre cBeAeHur o qerbrpexyroJrbl{LlKax n
ux csoficrsax; c$opnu.rpoBarb rrpeAcTaBJreLrvfr, o (purypax, cr,rMMerpr4r{Hbrx orHocnreJrbHo roqlfl4
urlr npxvrofi.

-;S.IInouaar
llongrve nJrorrlaAz MHoroyroJrbHzKa. flnoqaAr KBaApara. flnoulaAr MHoroyronbHr4Ka.

flnonlaAr napaJrJreJrorpaMMa. llnorqaAr rpeyroJrbHzra. llloqaAb rpanequn. Teopelaa llzrparopa.
Teopenr4 o6paruan reopeMe flzrparopa.

OcuosHat IIeJrb - c$oprraupoBarb y yqarquxcr nogrrpre rrJroulaAr,r MHoroyfoJrbHrrKa,
pa3Brrrb yMeHr4e Bbrrrr4cJrrrb nJrorrlaArr rb"ayp, npr4MeH{r r43yqeHHbre cnoficrsa r,r $opnrynu,
rplrMeHrrb reopeMy flarparopa,

9.Ilolo6nue rpeyroJrbHLrKrr
flponopunoHilJrbHbre orpesKr4, Onpegerreuze no4o6ubrx rpeyroJrbHrrKoB. Ourourenue

nrrorla,qefi noAo6urx rpeyroJrbHzKoB. llepnufi nprsHaK noAo6z.a rpeyroJrbHzrcon. Bropofi
npusn'ar noAo6Iaq rpeyroJrbHrrKoB. Tperufi npr43HaK uoAo6u-fl TpeyroJrbHr.rKoB, Cpegwan lrkrHvrfl,

TpeyroJlbHIara. flpoqoprlr4oHafibHbre orp$Kr4 B nprMoyroJrbHoM TpeyroJrbHure. flparcrr.rqecKue
npI4JIo)I(eHI4n nopo6ut rpeyroJrbHr4KoB. O nolo6vu rpor4sBoJrbnrx $zryp. Cunyc, rocznyc n
TaHreHc AJrr yrJroB 30o, 45o, 60o,

OcHonnaq qenb - c$opvruponarb noHrrrze noAo6nbx rpeyroJrbHr4KoB, nupa6orarr
yMeHzA npvMeHrrb npra3HaKu noAo6z.fl TpeyroJrbHzKoB, cSopnazponarb a\ilapar perxeHr4q

nptMoyroJrbHbrx TpeyfoJrbHr,rKoB.

l0.Onpyxnocrb
Bgaunanoe pacnoJro)KeHr4e npxuofi u oKpy)KHocrt4. Kacarelura.a K oKpy)KHocrr4.

fpagycnaa Mepa rrq oKpylrffiocrlr, Teopeua o BnrrcaHHoM yrure. Cnoficrna 6vccexrprzcbr yrJra r.r

cepeAnHHoro nepneH4krKyrflpa K orp$Ky. Teopeua o npeceqeHr4r4 Bbrcor rpeyronbHr4Ka.
Bnvcauwan o Kpy)KHo crr. O nucaHsaq o KpylKHo crb.

OcuoeHa.fl Ilenb - Aarb yqaIqvMcfl, cvcreMarr{3r4poBaHHbre cBeAeHr4r o6 orpyxuocrrr 14 ee
cn ofi crn ax, n nucanHo fi r4 onucaHHofi o'rcpy;Nuo crflx.

Ouepuennue craHAaproM paMKI4 coAep)KaHr4r vr rpe6onaHufi opueHTrapoBaHbr Ha
pa3BLlTVe yqaqlfict 14 He rpenrrcrByror Aocrr4)KeHr4ro 6o.nee BbrcoKr4x yponnefi.

TEMATI{TIE CKOE IIJIAHI4POBAHI4E

Easonrrfi ypoBeHb o6yuenun n o6reue 108 .{acon

N9

ypoKa
Tema ypoxa Kon-

BO

LlacoB

Pa:Aen 1, flonropeHr,re Kypca a"lrre6prr 7 ruacca 9

I MHoro.uenrr. (Dopuynu coKpatrIeHHoro yrrrHoxeHn/,
.;

2 Pa:noxerrze MHoforrJreHa Ha MHolnlrrerrl4 2

a
J YpasHeHLrt az

4 OyHxq n ra nx rpa$n<ra 2

5 Korrrpolrna.a pa6ora I



PasAer 2. rlerupexyroJlbrlldlcr4 9

I \4 rlorolf r,onrHurcrz z

2' 'IlapannenorpaMM I.I Tp aner[4-r L

3 llprur,royrolrszn. Pona6. Kea4par
aL

4 Peurenr'te saAaq 2

5 KoHrponrnax pa6ora I

PasAen 3. Paqpronarrrt+Ie 4po6u 1l

I P arluonanrnbre Bbrp DI(eHLrrI 1

2 OcnosHoe croficreo lpo6u. Coxpauenue apo6efi ' I

a
J Crron<eHprevrBbr.uvrraHvrelpo6eircoAl4Hal(oBbIMI4

3HA\4EHATEJI'MH.

I

4 CnoxreHze vr Bbr'rLrr agvre 4p o 6 efi c p a3HbIMI'I

3HAMEHATEII'A{II

I

5 KoHrporrHa-a pa6ora I

6 VranonteHue gpo6efi. BogneAenrae 4po6u B creneHb. I

7 .{errenue .qpo6eil I

B Ilpeo6pasoraHl,Ie pauuoHaJrbHblx BbIpDKeHI'Ir4 I

9 A;
1l - -OyHrurrar v - '2 ra ee rpaclHn. O6parHal

2

10 KourponrHar pa6ora I

Pasaen 4. flrroulaAr 9

I llnoIuaAr \{HoroyroJrbHtrl(a
a

2 IhouIaAIa fl apanlenofpaMMa, TpeyroJrbHvKa I'I

Tpaneqr.rH

L

J Teopeua llutbaropa 
,L

aL

4 PeureHrze sara.t 2

5 Kon'rponrual pa6ora I

PasAen 5. Kaa4parHble KoPHI'I l6

I Paunonarrrnble qncJra. I



I
2 I,lppauuoHalbHble LIrrcJIo': . :

KnaAparHue I(oPHr'l.

T-p"snnerroecxrafi rnar,Farrrufi KopeHb'

:1,

Ypanrrerrne

I
3

1
4

I
5

t
6

.Kna4parnrrfi KoPeHb I'I3 APooK

Kna4paruufr KoPeHb Ia3 creneHll'

=KoHrpolrHar Paoora

t

I
B

I
9

I
10

I
1l

I
12 B"tttece""e MrroxllTeir.a r43-rroA 3HaKa Koprul'

I
13 Ocro6oxAerryre or [ppaquoHzlJlbHocrr'l B

It4 | flpeo6pa:oraHreBblpa)Ker*ua,coAep)Kaurlx

| rua4ParHrie KoPHIL
I

t5 YrrpoueHlae [ppauuoHaJrbHbrx BErp'DKeHux'

KoHtponu"a xPa6ora 1
16

Pasaer 6. floao6Hue rpeyronbHl'IKu 5

I
I Onpe4enenue noAo6rrurx rpeyroJrbHl'IKoB

I
L flpusnaru noAo6I'u rpeyronbHr4KoB

t
flpnreneHue no4o6u-a K AoKa3areJrbcrBy reopaM 14

perrreHr,Iro 3aAa'r
I

4 Coornourern'lf, MerKAy cropoHaMu vI yfirav.kl

narqMovroJTLHoro mevroJrbHlrKa

Kortpon"Ha" Pa6ora t
I

5

10
PagAer 7. OnpyxHoou * ..

I Kacatenrnas K oKPYlltHocrLI 2

L
2 I{eHrpantr+Ie u BrILrcaHHbIe yrnbl

2a
J r{errrpe 3aMeqareJrbHble roqKr{ TpeyroJrbHr4Ka



Bm{canHaq r{ on?rcaHr.Ia{ oKpy)KHocrlt 2

5 Peruenue ga.4aq I

6 't' KoHrponrnax pa6ora I

Pas.qerr 8. Knanparrrble ypaBHeHLrrI 9

I Onpe4eneHue rna4parHoro ypaB:aeemfl., Heuonrtre
KB aAp arHbre )p aB HeHr.r,r

I

a
L (Doprrayna nopHeft KBaAparHoro ypaBHelewl I

a
J Peurenue 3aAa.r c noMolrlbro KBaAparHrrx yparHeruai I

4 Teoperr.ra Buera I

5 KorrporrHaa pa6ora I

o Peruenze 4po6Hrrx paqLIoHanbHbIX ypaBHeHLM. I

7 PeureHpre 3aAaq c WaBHeHvv. I

8 fpa$uveorclrft cnoco6 peilerufl ypar.ue:,r.tir. I

9 KorrpomHax pa6o'ra I

PasAeu 9, Hopanencrna 10

t tLacnopr.re HepaBeHcrB a t

2 CsoftcrB a arucJroBbrx HepaBeHcrB I

3 crroNrenve lr yMHoxgHr,re .rucnosrrx HepaBeHcrB I

4 florpeurHocrr Lr roqHocrb rrpu6r,wxenw. t

5 KoHrpomHaa pa6ora J\b7 no relre <CsoftcrBa
qprcloBbrx HepaBeHcTB))

I

6 flepece.reune u o6t,e4u:aertrae MHoxecrn I

I{lrcnosrre npoMex(yrKlr
F

l1

I

B Peureruae HepaBeHcrB c oAnofi nepgr,reHHofi I

9 PerueHrae HepaBeHcrB c oAHofi nepeuenHofi I

t0 KoHrporuHa.a pa6ora I

Pasaen

oTaTr4c'

10. Crerresr c ueJrbrM rroKa3areJreM. Sneuenrrr
II4KI4

l6



?

I Orrpeaenenlre ereneHli c qenrru orpuqaTenrr+rrra
uoKQgareneM . : :r: .

2

a:
L \ Caofioua,qrergHr.r c ueJrbrM nor@3areJreM 2

J 2

4 KoHrponruanpa6oia J{s 9 no rer{e,<lCrenenr c qerbnl4
[OKa3aT€JIQM),it:

2

5 ,,

6 Harna4noe.rrpeAcraBneHrre crarrzcr?rqecKofi
uHoopMarlr-,[.I.

2

7 florroperuae, a
J

8 KoHrpolurax pa6oTa I

I PqgepB 4

t!':.t4
,.1(r .i

I



IIJIAHI4PYE MbIR, PE 3YJIb TATbI O C B O NIJ.UIfl . }TqE E H O T O IIPENME TA
(MATEMATI4I{A>

9 rclacc-)r

3HATb/NOHI4MATb:

3HaqeHve MareMarl4r-IecKoft HayKI4 AJII perxeHnfl, 3a4aqr Bo3Hr,rKarorrllrx B Teopuw vr Ha npaKTr4Ke,
IXIZpOTy I,I B TO Xe BpeMt orpaHr,IqeHHocrb npr4MeHeHrrr ,MareMarr4qecKux MeroAoB K aHa|r43y pr

r4ccJre,4oBaHraro npoqeccoB rz flBreHvir. B nprrpoAe r4 o6rqecTBe,

3HaLIeHHe npaKTI4KIr I4 BorlpocoB, Bo3HI4KaloqIrx B caMofi MareMarr4Ke, AJrr SopnluponaHtrfl. LI

pa3Burr4fl MareMarl4tlecKofi HayKu I,IcropI4Io pa3Bv^tkrfl rroHrrrzr o qrrcJre, Bo3Hr4KHoB eHvrfl vr

pa3Bvrrrrfl. reoMerpl4ll; yHIzBepcaJIbHbIfi xapaKTgp 3aKoHoB Jrofr4Kt4 MareMaruqecKr4x paccy)KAelrufi,
rrx npr4MeHr4Mocrb Bo Bcex o 6lactsx .iero s e.recKofi AetreJrbHo crrr;
B ep orrHo crnrrfi xap axrep p il3rr.rrr,HLrx np oqeccoB o Kpyxrarc rI ef o t/Ivp a;

B pesyllrare v3yqeHvrfl Kypca aJrre6pbr 9 xnacca o6y.raroqraecr AoJDKHbT:

3narl/nonuvrarr

. cyulecrBo IIoH.flTI4fl MaTeMaTr{qecKofo AoKa3areJrbcrBa; [pr{Mepbr AoKa3areJrbcrB;

. cyqecTBo noHrrTt4r aJrropr4TMa; npr4Mepbr aJrropr.rTMoB;

' KaK I4cnoJlb3yloTcfl MareMaraqecKl4e tpopuynrr, ypaBHe:nufl. kr HepaBeHcrBa; rrpuMepbr vrx
NP I4MCHEHI,I' AJIfl P CIX E H Ufl, MAT EMATWIECKI4X U NPAKTT4 qECKUX 3 AAAII ;

r KIIK MareMarl4qecKl4 onpeAeJIeHHbIe (pynrqau MoryT onrrcbrBarb peaJrbHbre 3aBracrrMocrr4;
npuBoArrrb npr4Mepbr TaKofo onprcallvrfl:

' KaK norpe6nocrn npaKTIzKr4 rrpnBelru MareMarnqecKyro HayKy K Heo6xoAr4Mocrrr paornprpeHufl
ttolJflTkIf, \IncJIa;

' BepotrHoc'rnufi xapaKTep MHorrrx 3aKoHoMepHocTefi oKpy)Karoqero Mupa; npr4Mepbr
crarr4crrrqecKr{x 3aKoHoMepHocrefi u nrrno4on;

. KaKVM o6pasovr reoMerpt{l Bo3HLIKJIa ug npaKTr,rqecKr/rx 34na'a 3gMneMeprrr; npr{Mepbl
feoMerpr4rrecKrrx o6rerron u yrBep)KAenrafi o Hr4x, Ba)KHbrx AJrr ilpaKT4K;,..;

' cMbIcJI v4ealru3arJ.w, nosnolxroqefi pellarb 3a1a.tv peanruofi 4eficrnzreJrbHocrlr
MareMarvqecKl{Mu Mero,uaMu, npr4Mepbr onrra6ox, Bo3Hr4Karoqwx ilpvr vtAearv3ar\rrr4;

yMeTb

' cocraBrtrl 6yxneuHtle BbIpDKeHzx Ia $opvyJrbr rro ycnouf"r 3araq; ocyqecrBJrrrb B BbrpDK eHurx
z $opuynax qIrcJIoBbIe rloAcraHoBKr-vtnrrfomrsrr cootEercrsyloIqr4e BbrrrprcJreHr4r,

' BbI[oJIHflTb ocHoBHue 4eficrnvIfl. co cre[eHtMt4 c henllvtu noKa3aTeJrrMLr, cMHoforrreH aMkr vr c
a"nre6pauvecKnMvr Apo6xvu; BblnoJrHrrb pBSJro)K€Htre MHoroqJreHoB Ha MHoxareJrkt;

' npI{MeFUITr cnoficrna apu$vreu4qecKux KBaAparHbrx r<opnefi AJrfl Bbrqr4cJreHr4r snaqenufr lI
np eo 6p as os anuir qr4 cJroB brx B brp a)KeH Hfi , co4epxarq nx KB aAp arHbre KopHrr ;

o polxoTb rznefinrre, KBaAparHbIe ypaBHeHvrr Lr pa\LroHaJrbHbre ypaBHeHr4r, cBoA-f,rrlr4ecr K HlrM,
cl4creMbl gnyx lznefi HbIX yp aB H ewvrit u HecJro)KHbre nenznefi nbre cr4creMbr ;



. peuarb Jrr4HefiHbre !r r(BaAparHbre HepaBeHcrBa c oAHofi HepeMeHHoir. u ttx crrcrgMbl;

o perlr&Tb re.itcroBbre 3al.ac.vanfe6par4lrecKr{M a{eroAoM

. r43o6pDKarb qucra roqKaMH Ha KoopAl4Harrlofi np-{Mofi;

r p&crro3HaBarb apH+MeTzqecKrre u feoMeTprrqecKHe npofpeccr4r4;

r H&XOAr,rrb 3HaqeHu.f (byHKr{rzLr, 3a,qaHHofi $opvryroir, ra6rrluqefi, rpaQrrKoM rro ee apfyMeHry,

HaxoAr{Tb 3Har{eHHe apryMeHTa no 3Har{eHr4ro fryuxquu,

r onp€AgJrrrb cBoficTBa abyHKrlr4rr nQ ee fpaabr4Ky; nprrMeHarr rpa$zqecKne npeAcraBneHufl. npvr

perrreHr4u ypanneHufi, cncreM, HepaBeHcrB;

ti

-, . onucbrBarl csoficrBa rrcyqeHHbrx Qyuxqlrfi (y:rx, rAe K*0, y:rx*b, y:x2, y:x3, y:i,Y:6
,y:ax2lbx-lc, y: ax2*n y: a(x- n'D 2), crpor{Tb ux rpatflrcu;

cnoJr*oBarr npzo6pereHHbre gnaH:afl. v yv,eH:afl B npaKTr4qecKofi AeqreJrbHocrr4 z nonceAneeHofi

)KVl3Hkt ilIlf."

. BbrrroJrHeHrzr pacqeroB no rpoprraynavr, cocraBJreuax ftopuyJr, Bbrpaxarcxlr4x 3aBl{cl4Mocrrr Me}I(Ay

peaJrbHbrMrr BeJrr4qr.rHaMu; HaxoxAeHr4fl Hy)KHofi $opvry"rrrr B cnpaBoqHbrx Marepvaraxi

. MoAeJrr4poBaHrrr npaKTr4qecKr4x cvryarlui't Lr nccreAonaHzfi nocrpoeHHbrx tuoAerefi c
r{cnoJrb3oBaHrreM annapaTa anre6pu,

. orrucaHufl.3aB]/lcuMlocrefi Merr,4y $asuvecrzMr4 BerI{qI{HaM{r4 coorBeTcrByrour4Mrr sopvrynar\/rv rrpn
rr c cn eA o B aH r4 a H e c Jro )K Hbrx np aKTV q e c rcvx ctmy aqnit ;

o r{HTOpnperarlr{r4 rpa$uxon peaJrbHbrx 3aBr4cr4Mocrefi uex4y BerurruHaMr4;

3JIEMEHTbI JIO|I4KLI. KOMEZHATOPI4KI{. CTATIICTIil<VIVITBOPIIITBEPO'THOCTEIZ

yMerb

. NPOBOAI4Tb HECIO)KHbIE AOKASATEJIbOTBA, IIOJIYqATb NPOCTCfiIIIITE CJIEACTBIIflKI3V3BECTHbIX I4JII4 PAHEC

noryrreHHbrx yrBep)rqeuuit, orleHaBarb rofuqecKyro npaBuJrbHocrb paccyxqeHufi,, ucnorb3oBarb
npr4Mepbr Anr r4nnrocrpa\vu rr KoHTpnpr4Mepbr Anr onpoBepx(eHr4s yrnepx4eHafi,

. r43BJreKarr un$opMarluro, npeAcraBJreHHyro n ra6ruqax, Ha ,qrrarpaMMax, rpatplrxax; cocraBJltrb
ra6ruqu, crpor.tTb Ar4afpaMMbr ra rpa$urra,

o pgrx&Tb xou6lrnaropHbre 3a1aq:a nyreM cr4creMarnqecrofo nepe6opa Bo3Mox(Hbrx Bapr{aHToB, a

TaKXe C r4CnOJrb3OBaHVeM npaBrrJra yMHO)Ke.HI1r; 1 ,

. BbrqrrcJrrTb opeAHrre 3HaqeHr4fl p*yJrbTaTou 
"svrepeuuri;:

o H&XOAr,rrb qacrory co6brrl4r, HcnoJrb3yr co6crBeHHue Ha6lroleHvrfl, 14 roroBbre crarr,rcrr,rqecKpre

AaHHbre;

o H&XOAHTb BepO.flTHOCrn Cryvafinrx CO6Urufi n npocrefiruux cnyqarx;

rrcnoJrb3oBarr npvo6pereHHbre 3:ea:a:zfl v yv,.eHvfl. B npaKTuqecrofi 4eareJrbHocrrr n noncegnenuoii
)Kr43Hr4 AJrr:

o BbrcrpttvBaHr4fl apfyMeHTa\wnpu AoKa3areJrbcrne (n $opnae MoHoJrora u guatora);



. pacno3HABAHttfl JIOrUqecKI4 HeKoppeKTI{bx paccy}KAeH!{B'

. 3An;gr)r4 MareMarI,IqecKIT X yrBep)KAeHnfi ,,4oxasareJlbcrB ;

. a*arwrgappe.rrrurrx qprcJroBbrx AaHHbrx, npeAcraBJIeHHbIX B BIIAO AI4aFpaMM, rpad)I4KoB, Ta6JIr{q;

o pgrxgHZf IIpaKTZqecKI4x ilAAA!- B noBceAHeBHOfi 14 [po(beCcI4OHaJIbHofi Ae'TeJIbHOCTI{ c

r4cnoJrb3oBaHr,reM Aeficrsuf4c qr4craMra, nporleHToB , \Jrvraz flnouaAefi, o6teuor, BpeMeHu, cKopocrl4;

o p€rrr€Hlrfl y.{e6Hbrx u npaKrr4qecKrax ga1a.u,Tpe6yrcxll4x cllcreMarl4qecKoro nepe6opa BapI4aHToB;

. cpaBHeHr' rraHcoB HacrynJre HVfl cr.,,uai4Hbrx co6brrr4fi, orIeHKr4 BepotrHocrv cryqar4*oro co6bITI4t

B npaKTI4qeCKI4X CIlTya:lLIflx, COIOCTaBJIeHI4I MOAeJII4 C peaJlbnOfi CnfyaIlUefi;

o rroHplMaHnfl cTaTvrcTl4qecKl'rx yrBepxcAeHl4fr '

fEOMETPI4-fl

yMerb

o rroJrb3OBaTbot q3bIKOM reoMeTpI'II4 AJI' ollucaHl{-t npeAMeToB oKpy)Kaloqero MI4pa'

o p&CnO3HaBaTb reOMeTpI4LIeCKIIe $zryfirr, pa3ll4qaTb nx B3aI4MHOe paCnOiIONCeHI4e;

o p&cno3H aBarb Ha qeprelr(ax, MoAeJItx Ir B oKpy)Kalouefi o6ctanosKe ocHoBHbIe npocrpaHcrBeHHble

TeJra, IEo6pDKarb lrx;

o BllpogTefiurzx C;tyqaflx CTpOI'ITb Cer{eHI4t 14 paSBepTKI4 IIpOCTpaHCTBeHHbIX TeJI;

o [pOBOlr4Tb Orrepa\fivI nAA BeKTOpaMI4, BbM?ICJIflTb AJII4Hy I'1 KOOpAI4HaTbI BeKTOpa, yrOJI Mexqy

BeKTOpaMIT;

o pOIIr&Tb reoMeTpI,IqeCKI{e 3AAAqv, Onl4patgb Ha v3yqeHHble CBOfiCTBa $Ilryp 14 OTHOIxeHIzfr Me}c4y

Hlr41r,npr.rMeHry AonoJrHr,rreJtbHbre rlocrpoeHl4 fl, anrelpawlecKl4fi 14 Tpl'IroHoMerpl4qecKl4fi' annapar,

I4AeI4 cI4MMeTpvr4;

o p€rrroTb npocTefirrrr4e nJraHVMeTpr4qecKI4e 3a4aqv B npocTpaHcTBe;

r4cnoJrb3oBarb [pr4o6pereHHbre 3rtanv 14y,,leHufl B npaKTl4qecKofi AeqreJlbHocrl4 u noBceAHeBHofi

)Ir.Vl3llll ilIrfl"

. onllcaHl4fl peaJlbHbrx ckrrya:qJ/lir Ha fl3blKe reoMerpul4;

o pocegTOB, BKJrroqarorlr4x [pocTefi ruue TpI4roHoMeTpI4qecKI4e $opuynlt;

o p€IxgHllt reoMeTpllqecKl4x 3aAaq c I4cloJIb3oBaHI4eM TpI4foHoMeTpI4I',I

o pornoHu, [paKTr4qecKr.rx 3aAaq, cBr3aHHbx c Haxo)r(AeHr4eM -I'eoMerpI4rIecKI'Ix BerI4qI4H (zcnolrsyx

rrpv Heo 6xoAr,rMo cTlr cIIp aBoqHr4Kr4 14 TexHr,rqecKl4 e cp eAcf B a) ;

o nocrpoeHlrfi reoMerpr4qecKr4Mr4 r4HcrpyMeirraMl4 (lunefirca, yroJIbHI4K, IIapKyJIb, TpaHcnoprlrp)

CONEPXAHtrE KI/PCA



ilonropeHue a;rre6pnr 7-9 r.n.
Kna4parnue KoprII4. Kna4parnue ypaBHeHrar, Kna4parHbre ypaBHeHrrq ypoK. Peruenue rvnefinux
yp an nen^rnft . Jlznefi nue r{ KB aAp aTHbre yp aB HeHr,rr.

Knagparuvnaa SyHnqux
florlxrue tpyuxqau. O6nacrr onpeAeJreHus, u o6tacrb 3Har{eHr4r. fpa$urcu rpylrrqufi, [efiwnul_ co
creneHtMl4. KnaAparuufi tpexuleH Ir ero KopHr{. PasloxeHze KBaIparHoro rp€x.ueHa Ha llrnefintre
MHo)KIrreJILt. PasloxeHl4e KBaAparHoro rp€xvleHa ua lunefinbre MHo)KrTTeJrr4 ypoK. Csoficrsa
Qynxquz. Kbalpart'rqHue rfynrq:rrz'. y = ax2,y: ax2+m, Knaaparuunlre $ynrquz: y : a(x-
m)Z,y : a(x-m)2*n, CnoficrBa KBaAparu'rnofi. $yHrcquu, Iocrpoeuue rpa$urcon rna4paruunofi
frynrqtrz .flocrpoeuue rpa$uron lgagparzuuofi $yuxquu ypoK ,llocrpoeuze rpatfzrcon
KBaApaTurlnofi $yuxIIHLr ypoK rlrenve u nocrpoenue rparpuxon "Kna4parwlHar (fynrqru>.
Peurenue HepaBeHcrn nropofi creneHlr c oAHr4M HercBecrHbrrra, Peueurre HepaBeHcrB MeroAoM
vHTepBaJroB.

Bno4Hoe noBTopeHr{e (no reonaerpuv)
TpeyrolrHuxz v vx BaAbI. Cnoficrna panno6e4peHHofo TpeyfoJrbHr{Ka. Cyrvrnaa yrJroB

rpeyroJrbHnra. Teopervra llurparopa
Ifoto6ne Qnrryp
Csoficrna noAo6us. Ilpzsuaxlr no4o6ux rpeyroJrbHr4KoB.

TpeyroJrbHzxon. Vrrllr, BrrprcaHHbre B oKpyxHocrb
flolo6ze npflMoyfonbHbx

Ypannenuq r cucreMrr ypanneHzfi
I{enoe ypaBHeHI4e il efo KopHa. . Peureur4e ypaBHenufi cnoco6ovr pasro>rtelnfl. Ha MHo)Kr4TeJr\r.

fpatpnuecrcufi cnoco6 petueHl{t IIeJIbrx ypanneHufi. Ypannenprfl,, rrpvrBoAr.tMbre K KBaApaTHbrM.

[po6no-paIII4oHaJrbHbIe ypaBHeHr,rr. [po6no-parlr4oHaJrbHbre ypaBHeHrrr Peruenze cr{creM
ypannenufi 2-ft qenenra fpatpzqecxptfi cnoco6 perxeHur cucreM ypaBHeHVq. Perueuze crrcreM
yp an nenzfi 2-fi crenen 14 p a3nraqHbruu cno co 6anlz,

Peurenue rpeyroJrbHrdKoB
Teopevra Kocr4HycoB Teopevra cr4HycoB. Pemenze TpeyroJrbHprKoB.

MnoroynoJrbHrrKr.r

BruyHllte MHoroyronbHlrKrr. (Dopvrynlr [ns. pa1rycoB BnrzcaHnbrx r{ onzcaHHbrx orpyxnocrefi.
flocrpoeHue npaBI4nbHbIX MHoroyroJrbHlrKos. lloao6ve npaBzrrbHbrx MHoroyfoJrbHrrKoB. [tmna
oKpprHocrkr Lr Ayrv. P apuannax wrepa

Apu$rueruqecnas n neoMerprlqecnaq rponpeccuu
llocneAonareJlbHocrl4. Apu$ueruqecKat rporpeccr4x.@opnryna n- ro qreHa apz$rvreruuecxofi
nporpeccl4lr, @opvryla cyMMbI trJIeHoB apz$vrernuecKofi nporpeccr4rr. Peruenue sa;1aq Ha
apz0naerravecKylo nporpecczlo, feouerpz.recKar nporpeccr4r. @opnryna n-fo qJreHa

reoMerpzqecxofi nporpecclrz. @opnayra cyMMbr qJreHoB rebvrerpzuecrofi nporpeccr4r4.
Creneunar Qynrcqua. Kopenn n- crerreHlr
flonropenze. ,{eficrnut co creneHf,vtkr c rleJrbrM noKasarbreu. rlernlre u HeqerHbre rpynrqrarz
Creuennax $yHrqIaa. fpa$urvI HeKoTopbrx crereHHbrx Qynrqzfi. OnpeAenenve KopHr n- creneHr4,
Ceoficrsa KopHr n- crerreHrr.

II.nouIaAr Ouryp lloHsrze rlJlouraAr,r. flnorqa4r nprMoyroJrbHvKa 14 napaJrJreJrorpaMMa. lhoulalr
flnoluall rpaneqvz. @opnrynu Arrfl paruycoB BrrrrcaHHbrx vr on[caHHbrx or<pyxnocrefi
rpeyroJrbHraxa. fllorqa4l no4o6uux tpuryp. flnorrtaAs Kpyra. llnorqa4r ceKropa.
3lenrenrsr rona6un arop r,trcrr v reopuu neporrHo cr.efi



flpurvrepu rOu6uuaropublx 3aAaq, IlepeCrauoexu, Pa3NaeIIIeHI4t. Coqeranzq' OrnocureJlbHafl

qacrora clyuafinoro co6urnx.

llroronoe rIoBToPeHue

KoOnn u .eTeneHI4. Brsucleuus, TOxAecrneHHbIe upeO6paSOBAHVfl'. c KOpHIMI4, cTeneHtMII'2

*"orouraiu*". ToxAecrseHHbre npeo6pa-:o Ba'Vfl c anre6pavqecK'MI4 Apo6xrrau' Petrrenue

ruasefinsx r4 KBaAparHbrx ypaBHenzfi. PeureHrre cl4creM lunefinlx 14 KBaAparHbIx ypaBHeHI'II4

peurenue ,Upo6Ho-paqr.roHarbHblx ypaBHeHr4fi. Peurenue lnnefinllx I4 KBaAparHbIx HepaBeHcrB'

Pelrenue clrcreM HepaBeHcrrB. @ynrqzn ra rpa(purz' i

TEMATIIqECKOE IIJIAHITPOBAIIUE

9 nracc:

ffot Tervra KoJm.recrno
qacoB

KoHrpolrnrte
pa6orrt

I flonropeulre alre6Prt 7-9 t<L 5

2 KeaAparilqnax $Ynrqux 25 I
a
J BnoAnoe roBropeHl4e (qq rigl'Iglp4ta) 3

4 flolo6rae Szryp 7 1

5 VoasHeHfie H cI,IcreMbI Ypanneuzfi 15 1

6. Peurenue rpeyroJIbHI4KoB 5 1

MnorovrorrHurz I

8 ApuSrvreruqecKat Ir reoMerpllqecKat
nporpeccl4Ir

t4 I

9 CreneHnaq $ynrqux. KoPeur n-

CTENEHI,I

12 1

10 flnoqaAr (brarv.P I

1l Sneruenrrr ro vr6unaro pvrKrl u reop I4I{

seposrHocrefi

10 I

l2 Zroronoe noBTopeHl4e 27 I

13 Pesepn 6

Ilroro: L44 10

I
ll


