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1 IIEnr,r o cB oEHprfl Ir[crIpIIrJrI,IHbI

I{elr ocnoeHl{t AI4cII[rItkIHbI <Korvrunenc:nstit auarrru o3HaKoMneHrze c reopraefi rpyHxqafi
KOMIIJIOKCHOIO IIepeMeHHOfO U ee npranOXeHLI-f,MIl K 3aAaqaM Ma,TeMaTI4Ku, $lzsaXU I4 TeXI]UtKIr.

3ala.rpr:

' [3f{IrTb ocHoBHbIe rIoJIoXeHI4.t{ TeopI4I{ SyHxqIlfi KoMrrJreKcHoro [epeMeHHoro;

' Hayrll{Tbct rIpI4MeHflTb MOTOAbT KOMIJTeKCHOTO aHaJrr43a I:Jrs, pelreHr4{ npr4KJraAHbX 3Ana-q..

2. MEqTO AT4CIIUIJrI,IHbI B CTpynTypE olrotr Eo

,{ucqunnuna <Kounnercrpffi aHzInI{3)) orHocr{Tcf o6.f,sarertHofi -Iacrll y.rednoro ilnaHa.
llpeper<nusl'Irbl ,4l{cql4ulrulurr: anre6pa r reoMerp}r.fl, MareMar}r.recxzft aHaJrLr3, gn$Sepeuqx,raJrbHr,re

ypaBHeHr{{.

3. IIJIAHI,IPYI]MbIE PE3YJIbTATbI OBYIIEHWITOAI4CIII4IIJI]I4HE

flnanzpyervmre pesyn_b'lalrbl o6yuenzx tro Ar{crlvrrJrvHe, coorHeceHHbre c nJraHrrpyeMhrMrz
,T ar auur ocBoeuz.f, OIIOIre3yJIbTaTaMu ocBoeHl4t

Ko4 Qop rur r,rpyeMbx KoM rrer :uuzft Vpoaeur ocBoeHarr
KOMTIETEHIIIII4

fftauvpyeivrbre pesyJrbrtrrnr o6yuenur no
AL4CL\HIJII.IIJe, XapaKTepw ),rcuue sTarrbr

Qoprr,rzponaH?ur KoMnreleuuui
(nora:arelH ocBoeHHfl rcounereH qa n)

OIIK-I. Cnoco6en npr{MeHrrrr

Qyu4arr,renraJrbrrbre slrralavri\ noqf.r
o6nacrz MareMarzqeclclEx lr (uln)
eCTeCTBeHHbIX IJAyId., VI IICIIOJIb3OTB{

rpoQecczoualrnofi Ae-trTerbHocrr.l

EHHbIE B

tTb IrD( B

tlacraqnoe 3uarn 6asosrle HaBr;IKa, rIoJryLIeHHrIe B

o6tacru MareMarrrrqecrulx u (ranz)
ecTecTBeHHBIX HayK;
Yuers r{cnoJlb3oBarr 6agr:nue 3HaHrlrr I43

o6tacrn MareMarr4qecnnx z (lurlr)
ecrecrBeHHbrx HayK a npoSeccuosarr,nofi
AerTeJrbr{ocTH;
Bla4err rraBbrKaMu nrr6opa MeroAoB
pe[er{r4Jr sa4au npodleccuosalurofi
Ae{TeJIbHOCTI4 Ha OCTIOBe TeODeTHqecKI4x
snaukrir.

Oltrt-2. Cloco6es uoloJrb3oBarb
aAanTr{poBaTb cyulecTByroupre
MATEMATIIqCCKUE MCTO,IbI H CIICTET

npofpaMMr{p oBaHvrr. 4lr pa":pa6orr
p e anl.r3 a\r4r4 irnf opHTMo B p e rrreHrrf,
rrpr4KJraAHbrx 3aAaq

TbI

(]II'4

Llacrzqnoe 3uarr
pacrrrupeHHbre HaBbrKIr r o6lacra
MATEMATHKI4:

MaTeMaTlrqecKI,Ie ocHouLI, OCHOBIJbIe

noJIo)KeHI4lr 14 KoHqenqzz s o6racrz
nporpaMMvpoBaHr{rr;

apxr4TeKrypy .rr3brKoB

npofpaMMr4poBaHLrs.;

ocHoBHyIo repMn HoJIorato e o6r acrll
[porpaMMHoro o6ecneueum ;

V uerr ocyqecrBn.r{rs o6ocuosaHHrrft
nr,r6op MareMarrzqeomr{x H KoMlrrrorepH;rx
MeroAoB, a raKxe neo6xo,n:ltrr,loro
nporpaunruoro o6eclleqeHr4l{ LpLr
perxeHr{r{ 3a4aq npo$eccuorralruofi
AeqTeJrbHocTpr;
Bnagern HaBbrKaMH [puMcHeHHr AaHFrbrx
MeroAoB 14 rrpofpaMMsoro oSecnertelrrfl
npfi perxeHHH KOHKpeTHbrx 3aAaq.



oEbEM Ir CTpyKTypA AtrcuuilJtr,IHbl

Co4erpfnaune JreKUrroHHLrx saHsrnfi rro Arrcqrr[JrrrHe
PasAen 1. Korranner<cnrre .dncra r,r KoMrtJreKcHar rrJrocKocrb
Teva 1. Konannercnrre qilcha. MnoxecrBa HaKoMrrneKcHo[ nnocrocrz
Kolannelccnble qI4cJIa. BerirecrBeH:nas. u M:nvrMafl. qacrr4. Apusrr.rerzqecKr4e orrepar@r4. onepaqur

corlp'flxeHl'Is. KoN'{nueKcHat n.ncicxocm. Mo4ynr lr apr]MeHT KoMrrneKcHoro qr4cna. (Dopnarr 3arrLrcv.
o[y[rfl, ofiepaqlau collptxeHllg. rt eiQ. (Doprvryna Myaapra. Irlgsre,reHr,re
KpyxHocrb, orKphrrblft z saMlffryrstilt Kpyf, KoJrbrlo Ha nounnerccnofi

ora-f, oKpecrHocrb rogKpl. Ilpe4enrurre roqKt4 MHo)KecrBa. Orrp6r6re n
Hbrg MHo'ntecrBa. Ce-rsurre MHo)I(ecrBa. O6:racrr, 3aMKHyra.s o6lacr6,
MHolocBs3grre o6lacrz. HeupepblBHble I4 KycorxHo-f.[aA6r.{e KpmBbre.

ble KpI4BbIe. Xop4aHoBbr KpaBbIe. (DopuynzpoBKa TeolreMbr Xop4ana.
oBa KoHTypa. Crepeorpa$a're cxax [poeKrlkrr. E eoxour].+{o yAaJreHHa.,{

TOqKa.

T etv'a 2. 9zcnonrre uocne,IonareJrbuoclr{ Lr pfl1tbr
qvcnoerre [ocneAoBare:nbuocrz v ptrbr, ux cxoArlMocrb. cn"qsr c Bie[]:ecrBerrr{r,rMrr

rlocneAoBareJlbHocrtMtr Lr Ps'IraMli. Cnoftcrsa cxoA-flIlluxc.a [ocneAoBareJrbHo creft u p.[AoB. Heo6xo4uur'i
rlpr.r3HaK cxoArrMocrr{. @opnryna Cfi n.pu.

cHoro [epeMeHHOrO. flpe4en, HerrpepbrB'O.Tb nn npou3BoAH a.rr

oro lepeMeHrroro. Nlpe4en u HerrpeprrBHocrb
lepeMeHHoro. O6nacrr o''peAeJloHrls v o6nacrr gHaqenzfr,
oAHonl4crHocrr. feouerplMecKl,Ifi clmrcn rtynmquu KoMrrner(cHofcl

MHVMa"fl qacrM $yHrqaz. CnoNna-s QyHrcqux. olp.aruax synrcqux. llpe4el
3EEoro. Cs-{sl c [peAenaMI,I BerllecrBennofi u nnnzuofr .qlactrrr. Csofrcrea.
00T6 $ynxqzrz I(oMtIJIeKcHoro rrepeMeHHoro B ToqKe r{ Ha Muo)r(ecrBe.

4.

T AOeMKOCTb AtdcIIHrrJIaHH COCTaBISeT 3arreTHbre eAnHrrrlhr 108 qacon.
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IIJIOCKOCTb
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4 r-2 A 2 4 3/50%

2
QyHKrlrrr,r KoMrrJreKcHoro neprelkennoro.
llpeAen, nenpepbrBHocrb r.r npor,rsno4nax

A 3-4 4 2 A 3/s0%

3
ZHrerpa-u $yrurqzr,r KoMrrJrex:cr
nepeMeHHOIO

rolo
4 5-8 8 4 l8 6/s0% Peffraur-xonrpons I

4
OyurquoHanbHrre rlocreAoBareJrbHocrrr Ir
p.a4rr. Ceueficrna Qynrquft, safucxqr.x or
napaMerpa

4 9-10 A z 4

4

3/s0%

Pefilum:xourpotrc 2
4 Px4rr Tefinopa.Hylu 4 r1-12 ia 2 3/s0%
5 Px4u Jlopaua. Buqeru 4 l3-16 8 4 t8 6ls0%
6

f aprraonra.recrze QyHrquz. KorlQoplrurre
oro6paNeuzr

A 17-18 4 2 2 3 / 500/o Pefiruur-xosrpolr 3

Bcero ga 4 celrecro: 36 18 54 27 / 50% 3aqer
Hroro no Ar{cur{rrJrrrHe 36 t8 54 27 I s0% 3a.rer



cn'ssr c HerlpephlBHocrblo BeilIePTBeHnofi u uruauofi qacrn. JloxamHrre cnoficrna HelpepbrBr{rx QyHxqlr[.Cnoficrna Synrrufi, HelpepbIIlHbIX Ha orpaxrr{rteHHhrx 3aMKHyrr,rx MrroxecrBax.
rrepeMeHHoro. ycnonrz_f, Korurz __ prauaua
r,rr{ B Tor{Ke. AnalHurrr}Jocrb (fyHxqrau n o6laclu.
a auQ$epeuqupoBaHr4fl. f,eolruryrr4qecrrzfi cMhrcJr
OcnosHrre oneMeHrapurre Qynrquu.
peMeHHOfO

l err,ra I. I4nrerpan syur<q1rz KoMrrJreKcHofo 
''epeMeHHoroI'Iurerpa-n (fymquu rou[nercuoro rlepeMeHr{oro. oopuyna Bbrqr{cJreHr4fl rrHTerpaJra. cnoiicrear{HTerpana.

T ewra 2. Teopervra Korura
Teoperraa Koruz Ia ee o6<76lrleHlrfl. Flesas[oz]rocrb r{HTefp ana ataJrprrr,r.{ecr6ft Qyurcqza

rvvru 4urvL yqrq a.na)LvLLvL'rvur({J.[1 q)yHI(quI{ oT Ily:luI4Hrerpl{poBaHvIn' 
T:ry]:_uo:=i* 0*uTuT.'KoMrIneKcHoro repeMe'Hofo. zurerpa..n KaK frltrxqnxfryrxqnxBepxHero rpeAena. Ooprrayna Elrprona _ JlefiC,ruua.

Tenra 3. Irlurerpanrnar (robuyta Korupr. lfeoperroun. lfeopeMa o cpeArreM. flprauqzu MaKczMyM a,.llo1ynfl

f:T:loTrax Qopnayna Kouru. Teopeua o cpeAHeM. Ilpunqzu MaKcvMyMa MoAynr"

I:Y3-^-:It--:T::lT"tt 
BrbIorII4x rIoptAKoB. Teoperraa lriyeuttn.Teopeua Mopepr,r

' o"n "pJ";;;;H:ilepaBeHcrBa Koru a.-^ TT---.----*Teopeua Iluyyututt " Teopenra Irdrppepr,r.
Pas,4er 4' oynnqzonarn;rlnre [ocneAoBareJrbHocrt4 Lr pflAbr. ceueftcrna Qyur<qrzf,r, 3aBzcr11ux orrrapaMeTpa

Tenra 1. Panuorraepnax cxo2iuuocG
PanHouepuafl cxoAl{MocTb rlocJteAoBa'renbHocrn $ynr< guit u $yuxqraouaJrbHoro pflAa B o6ttacru u narpznoft' Cenaeftcrsa (fyHr<qzfi, 3aBr|-cflr0\vx or rlapaMerpa. Teopervra Befieplrrpacca, Ilenpep'nnoc'r

rlpeAena II cwMhl tlotlreHHoe Hlrefpl4poBaHl'Ie rpu paBHolrepuoft cxoArzMocrz. AHanrzTn*r*ro"ru c],tv{MljrpaBHoMepHo cxoAtlqerocfl (p,yrlxquoHaJlrltoro pflra. floqnennoe 4z$$epeurlr4poBaHrae paBHoMepHo
cxoAtrrrlerocr (f yHxrluoHilJrbHor,o pfl1La.

A6ens. o6uaarr cxoAl4Mocrrr u pa{,,ryo cxollr4Mocrrr ctfcrreHHoro p-q'.
r4Tr,rqHocT,6 CyMMbr cTeneHHOr' O pflna.

LI

nopa. Teopervra o creneHgoM ptAe KaK pflAe Teftnopa ctsro€fi oyMMhr;
CTBEHHOCTI4

tt. Bu4 r:efiltoponcKoro pa3JroxeHr{f $yunquz B oxpecrHocrr,r Hynr.
HocrkI Hyns' aHanlarra'recrofi Syuxquv, n xoropoii cpyrucqrzx He r,rMee-r
Hocrpl. Cleacrnve.
gTLI

aBHrrbHaA qacrr4 pr4a Jlopaua. Teopeua Jlopaua. Teopenaa o p,rre noqen

nvr

xnaccu$urarfkrfl. nmr Hyneft 14 rronnocoB. flopn4orr:tronloca' csssl rzua oco6ofi ro'rkz c BI4AoM nopaHoBcKofo pa3Jro)r(eHvrfl B ee rrpoKonorofr or<pecrHocrrr,
Teopeua Coxoqroro.

Terraa 3. Brr.rerrr. Teopeua <i shr.{erax
Brrqerrr. @oprr'lynrr nrrn[CJieHzt Bbrqrera B rroJrroce. Teoperr.ra Kouu o Bbrqe,Tax. Brr.rzcreuze

BeIIIecrBeHHbrx IrHTerpanoB or trpl4roHoN{erpI{rrecKllx 4po6eft Ha orpe3Ke Anr4HrDr 2n. IJrrqncneuze
BelqecrBeHHrx uecoScrBeHHbrx urirerpanoB rlepBoro poAa or parllzoHanbnrrx Synnqafr, JIeMlna Xop4ana,

Teopenaa pyrue

Has' v lorapn0nauqecxrafi BbIqeT. Teoperra o norapr,rfrMrrr{ecK1ax
qzrz. flonnoe r{3MeHeHI4e apryMeHTa rrpx{ o6xoAe oo"typui flpzrrqun

reopeMa anre6pu.
PasAen 6. f aprraounqecKr,re QyHxqrz. Kousopuurre oro6par(eHr4s
Teua 1. fapuonz.recrve Syrr<qrau



fapvouzuecr<ze $ynrcqra4 AByx BelrlecrBeHHbrx [epeMeHHbrx. Cs-f,gr, rapMoHr4qecrux rpynxqufr 4nyxBeIIIeorBeHHhx IIepeMeHHhlx o'aHaJrvITPIqecKI{MI4 (pyuxqraxrrll4 KoMrIJIeKcHoro [epeMeHHono. HaxolnAeHr4e
unr.ruofi qacrra aHiurr4Tr,rqecxoii (fynrrll4r{ rrc} saAaHrroft BerrlecrBeHnoft qacrz.

T evra 2. Kou(f opuuue or<i6paxeuzx
Teopeiua o coxpaHeuzu o6nactu. KouQopMHbre oro6paNeu vrfl. pr vrx cnoftcrna" J[,Ieo6xo4nrraoe z

AocraroqHoe ycnollrle rou(popn'inoclu oro6paxeHl{t. oopuynnpoBKa reopenarr pvlrana, faprvrounqecKr.re
(pyunqnz npu r<ou(f opMHoM or of,paNenzu.

oAepil€Hrre rrpaKTnq ecKr{x s ansrrlft rro Ar{cqu[JrnHe

r. ![ncnonrre rrocJreAoBareJ.bHocrr{ n pfl;Lr;l
r{ucnonrre no cJreAOBaTeJIr,rIo crr{ I{ p,rAbr

lfpe4en, HerrpepbrBHocrb r.r [por43rBoAHas
Ten'ra 1. (DyHrqzu KoMfIJreKcHoro [epeMeHHoro. llpeAen, He[pepbrBHocrb r,r 11porrsBo,AHarr
Pernenue 3anaq.
PagAen 3. Zurerpan Syn rcuI,rz KoMrrJreKcFrof o rrepeMeHHor.o
Teua 1. onpe4enenze, cn{ficrna 14 Bhlrrl4cJre've rrHTerpana QyHxqr,rr{ KoMrrJreKCHofo, n,epeMeHHoro
Peruenae 3a,uaq.

Teua2. Teoperraa Koruz. {HrerpanrHax (fuopruyna Korur,r.,IIpou3BoAHbre B6rcmHX ropsl(KoB
PeureHze 3a.uaq.

Pargeu 4. @ynr<qzouarnsrirre [ocJreAoBaren'Hocrr{ lr pflr,'r.
rapaMerpa

Teua 1. @ynxqzonanbHr,re p.rrAr,r. Crenennrre prAbr
Perueur,re 3anaq.
Pas4en 4. P xgsr Teftnopa. IJynu

Cerraeficrea Syurcqzit, 3aBrrcflxlzx or

Tenaa 1. Pr4u Teftnopa. J[{y-nu
Peruenze sa2La-r. ,

Pas4en 5. Px4u Jlopana. Brr.rerH
Terraa 1. Px4rr Jlopana
Penreuze 3alra'c.
Te*ra2. Brr.rerrr. Teopeua o Bbrqerax
PenreHue 3aI;a'c^.

Pas4en 6. f aprr,rouzqecKr.re pynrcuzz. Kou(f opnanrre oro6paxeHrzt
Terr.la 1 . f aprr,rouzqecK[e ft jrnrcquz. KoHft oprrausre oro6parneuux
Penreuze gana'g^.

OBPA3 OBATEJIbHbIE TEXHOJIOTIII4

B [perroAaBaHrrr4 grar;dnnnr,rurr <<Konrunexcuufi
o6pasonareJrbghre rexHoJrofr4u: xbr rpaAr4urroHrrbre. TaK r{ c
MeroAoB o6yreuzx.

AxrzsHrre u r,rHTepaKTLrBHlFre Mero4rr o6y.renux:
. [HTepaKTvBHbre neKqprv (lo ecev rervlau).

5.

altilrI43) r,Iclonb3yroTcll
[pr4MeHeHr4eM aKTr4BHbrx rz

pa3Hooopa3Hbre

I,JIIIT'EPAKTIZBHbD(



6. OIIEHOTIHbTECTEACTBA ilJlfl,'rEKvrrlEroKoHTpOJrflyc[ErrAEMOCTn4,
rrPOMEXyr oqHofr Arrn crAUl,rrr rro r4T orAM o cB o p/fil6flArrcttr{ rrJII4HLr u

y[IEBHO-METOAI4'LTPCKOE OBECTIEqEHI,IE CAM O CTOfl TEJIbH O ft p nn orrr
CTYAEHTOB

Tercyrqzfi KoHTpoJrb ycrreBaeMocrrr

Pefirnnr-rcourpo;rr 1

EKCHbIMX,I qUCIAMI,I.

off nnocxocru.
rrJreKcHoro [epeMeHHoro 4u$drepe)Hrxr,rpyeMa.

3aAaHHbre BerqecrBeHHbre Syrurlllu rBrrrrorrcs
BerqecrBeHHoit u rrauuurlif qac:ttMIl a]traJlrarr.rqecxofi (fyHrrrlrr4 KoMfrJreKcr{ofo ,,ap*rrr,r"o.o.5 Brrqprcrzrr sa4aHurrfi rrHirerpan Syurcquu KoMrrJreKcuoro rrepeMeFrHoro.

PefiruHr-rcourpo.nr 2

1.

2.
a
J.

BrFlzcrzrb 3aAaHHbIft llHrrerpan c rroMorrlbro r,rHT rpanbHofi $opnrynrr l{ourw.

5:T :_1"acrb 
cxoAl4Moqrl4 3aAaHuoro ct"tt.t 

"o.o 
plrga. vrccieAoBarb cxo,4uMoclr, Ha ee rpoHr{r{,a.

Pasnoxrarr 3aAaHHyro (lyurquro B pzq Tefinopa B oKpecruocrr4 3aAaHHo[ ro.{r:u"
PefiruHr-rcourpo.nr 3

1. PagnoNzm 3aAaHHlro Synrcquro B psA Jlopana B 3aAaHHoM KoJrbrle.
2. Hairrn Bce KoHeqHrre oc,oSrre roqKrr:la4anHofi (pyurcqzz r,r Bhrrrerbr B HLrx.
3' B MeHHoto c fioMo,,]blo reopeMhr o Bbrrlerax.4.B
5. B Jrexprr n sa4aunofr o6lacru.

ilporvrexyrovuan arrecrarlrrs rro [ToraM ocBoeHrrfl ArrcqnrrJrzurr (sa*rer:)

Konrpo.nrnr,re Borlpocr,r rk sauery

1. Kournerccubre qkrcra. Mnoxecrsa Ha KoMrrJrercuofi frJrocKocrrz
2. Vprclonrre [ocneAoBare;u,Hocrn Lr pfl)\br

eHHoro. Ilpe4en rr HerrpepbrB.rrocrb
eKcHoro [epeMeHHoro. Yclonu.f, Kourrz _ pzuana
rpana rpynxqur.r KoMrrJreKcHoro [epeMeHnoro

JreKcHrcro nepeMeHHoro. I4nrerpan KaK $yuxqru BepxHefo npeAena.
qa.

. Teopelra o cpeAHeM. llpuHqzu MaKcr4MyMa Mo,4yn,
on. Teopeu a lluynurrtrx. Teopeua Mopeprr

1 0. Pasuolaepu€u{ cxoArrMoclrb
I 1. CreneuHrre prrAbr

12.Pxaw Tefinopa
I 3. Hynz. Teoperr,ra e.4rrHcrBen:Hocrrr
14.Pxaw Jlopaua
1 5. I4ronupoBaHHbre oco6rre rpqKr (pyuxquu
16. Brr.rerrr. Teopenaa o nrruelax
17. llpIliraeueHlle reopeMbl o Bblqerax AJr{ Bbrrrr4cJreHr.re BerrlecrBeHHhx r.rrrrefpaJroB
I 8. llpnuqzn apryMeHra. Teopierraa pyue
I 9. faprr.ronzqecKrze (pyurqurz
20. KoH$opMHbre oro6paNeuv!



Caprocrosrefl bHas p a6ora c'ryAeuron

Teprr caMocroflTeJrbHr,rx pa6or
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