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1 OEIIJ;A51 XAPAKTEPHeTHKA ,L(Hel(MilJllIHbl «qHeJIEHHbIE METO,L(bl 

AHAJIM3A» 

Pa6oqa51 rrporpaMMa ,LIJiCU:HIIJJHHbI cocTaBneHa B cooTBeTCTBHH c <De,r:i:epan bHbIM 

rocy,r:i:apcTBeHHbIM o6pa30BaTeJ1bHbIM CTaH,r:i:apTOM BbIClllero o6pa30BaHH5I 

Pe1rnH3HTbI npHKa3a 

M11uucTepcTBa o6pa3oBauun 

Ko A 
u uay1rn Pocc11ilcKoil 

Ha3Bauue uanpaBJieuun/ <J)eJJ,epau;uu 06 YTBepmJJ,euuu 
nanpaBJICHHH/ 

cneu;uaJibHOCTH H BBO)J,e B JJ,eHCTBHe <I>roe 
cneu;HaJibI-IOCTH 

BO 

,[(a Ta 
HoMep 

npu1rn3a 

14.05.04 3ner<TpOHHKa H aBTOMaTHI<a c)rn3HqeCKHX 11 aBrycTa N2 1014-,r:i:crr 

ycTaHOBOK 2016 r . 

1.1.Tpe6oBaI-IHH I( pe3yJibTaTaM OCBOeHHH )J,HCQHDJIHHbl 

Ifayqem:re ,[(HCIJ,HIIJ1HHbI HarrpaBJJeHO Ha cpopMHpOBaHHe KOMIIeTeHIJ,HH : 

06iu;e1,yJibTypnb1e 1rnMnenuu;uu (OK) B cooTBeTcTBnu c <])roe BO: 

- crroco6HOCTb I< norw-recr<OMY MblllIJJeHHIO, o6o6meHHIO, aHaJ1H3y , KpHTHqeCKOMY OCMbICJJeHmO, 

CHCTeMaTH3aIJ,HH, rrporH03HpOBaHHIO, IIOCTaHOBKe HCCJ1e,[(OBaTeJ1bCKHX 3a;::i:aq H BbI6opy rryTeH 

HX pellleHH5I (OK-9); 

06iu;enpo<t> eccuouaJibHb1e KOMneTeuu;u11 (OIIK) B cooTBeTcTBHH c <])roe BO: 

- crroco6HOCTb rrpttMeH5ITb MaTeMaTHqecI<HM arrrrapaT H BbI"l!MCJ1HTeJ1bHyIO TeXHMKY ,[(fl5I pellleHH5I 

rrpocpeccHoHaJibHbIX 3a;::i:a"LI (OITK-2) ; 

npo~>eCCHOHaJibl-Ibie IWMneTeHQHH (IIK) B COOTBCTCTBHH c <])roe BO: 

B opraHH3aIJ,HOHHO-TeXHHqecICOH ;::i:e5ITeJ1bHOCTH: 

- crroco6HOCTb I< opraHH3aIJ,HH pa60"LIHX MeCT, HX TeXHHqecKoMy OCHameHHIO, pa3MeIIJ,eHHIO 

TeXHOJ1ornqec1<0ro o6opy.[(OBaHH5I (ITK-14 ); 

B rrpoeKTHO-KOHCTPYI<TOpCKOH ;::i:e5ITeJ1bHOCTH: 

- crroco6HOCTb rrpHMeH5ITb MeTOLJ:bI OIITHMH3aIJ,HH, aHaJJH3a BapttaHTOB, IIOHCI<a pellleHH5I 

MHOroI<pHTepHaJJbHbIX 3a;::i:aq, yqeTa Heorrpe;::i:eneHHOCTeM IIpH IIpOeKTHpOBaHHH C ycreTOM 

Tpe60BaHHH 6e3orraCHOCTH H ;::i:pyrnx 1-IOpMaTHBI-IbIX ;::i:oKyMeHTOB (ITK-20); 

B Hay'IHO-HCCJ1e;::i:oBaTeJ1bCKOH ;::i:e5ITeJ1bHOCTH: 

- crroco6HOCTb rrpttMeH5ITb COBpeMeHHbie MeTOLJ:bl HCCJ1e;::i:oBaHH5I rrpou;eccoB I1 o6beKTOB 

rrpocpecc110HaJibHOM ;::i:e5ITeJ1bHOCTH, rrpHMeH5ITb MaTeMaT11qec1<HH arrrrapaT LJ:J15I cpopMMH3aIJ,HH, 

aHan113a H B11pa6onrn pellleHH5I (ITK-23) ; 

AODOJIHHTeJibHb1e npoc}>ecc1rnuaJib1-1b1e 1rnMneTe1-1u;u11 (IIK,L() no npeAJI0i1~eu11nM pa6oToJJ,aTeJieH:: 
- crroco6HocT1 rrpoBOLJ:HTb MaTeMaTHqec1<0e Mo;::i:en HpoBaHHe rrpou;eccoB 11 o6beKTOB Ha 6a3e 

CTaH;::i:apTHbIX CHCTeM aBTOMaTH3HpOBaHHOro rrpoeKTHpOBaHH5I (ITK.D;-1 ) ; 
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1.2.Co,IJ,epmauue pe3yJihTaToB 06y-<1euua 

B pe3y111rnTe ocBoemu1 )J,HC11;1mnHHbI cTy)J,eHT JJ,OmKett: 

31-IaTb: 
IIOH5ITH5I lI 

HHTerpaJibHOe 

MeTO)J,bI MaTeMaTHqecr<0ro 

HCq.HCJieHHe H cllYHKUHH 

attaJIH3a: 

MHOfHX 

)J,mpc]_lepeHUHaJibHOe HcqHCJieHHe, 

rrepeMeHI-IbIX , Teopmo cpyttKUHH 

KOMIIJieKCHblX rrepeMeHHbIX, Teopmo Bep05ITHOCTeH H MaTeMaT.HqecKyIO CTaTHCTH.Ky; 

rrpHMeHeHHe q11cneHHblX MeTO)J,OB pacqeTa )J,J15I )J,aHHbIX H3MepeHHH 6.HOJIOrHqecKHX CHCTeM . 

COCTaBJ15ITb H pernaTb ypaBHeHH5I H CHCTeMbl )J,Hc]_lc]_lepeHUMaJibHbIX ypaBHeHMH 

rrpttMeHHTeJibHO I< peaJibHbIM rrpoueccaM, rrpoXO)J,5IIUHM B 6ttOJ10f.Hqecrrnx CHCTeMax; 

rrpHMeH5ITb rrar<eTbl rrporpaMM o6pa60TKH H rrpe)J,CTaBJieHH5I 3KCIIepHMeHTaJibHl>IX )J,aHI-IbIX 

,L(J15I o6mero 03HaKOMJieHH5I H rry6JIHKaUHM. 

BJia,IJ,eTh: 
OCHOBHbIMM MeTO)J,aMH pa60Tbl Ha IT3BM, B TOM q.HCJie MeTO)J,aMH pa60Tbl c rrpHKJ13)J,HbIMM 

rrporpaMMHbIMH rrpoJJ,yI<TaMH; 

MeTo)J,aMH perneHH5I 3a)J,aq attan113a H pacqeTa xapaKTepHCTHI< cp11311qec1<11x CHCTeM, 

OCHOBHbIMH rrpHeMaMH o6pa60TI<H 3I<CrrepHMeHTaJlbHbIX )J,aHHbIX. 

1.3.MecTO )J,HCUHnJIHHbl B CTpy1nype o6pa30BaTCJlhHOH nporpaMMbl 

1. ITpeper<BM3MTbI MaTeMaTw-recrrnH: attaJIH3 . ,ZJ;11c]_lcpepettu11an1H1re ypaBI-IeHH5I 11 

p5I)J,bl 

2. Kope1rn11311T1r* 

3. ITocTpe1rnM3MTbI* I1ttc]_lopMaUHOHH35I TeXHMKa 

1.4.06beM (Tpy,IJ,OCMl\:OCTh) ,IJ,HCUHDJIHHbl (oqtta5I cpopMa o6yqemrn) 

PacnpeJleJ1em1e 
06beM )J,HCUHDJIHHbl o6beMa JlHCl.UmJJHHbl 

no ceMecTpaM (4ac.) 
Btt,IJ,hl r1e6uou pa60Thl, <l>opMhl KOHTpOJIH Bcero, B T.q. 

qac. KOHTaKTHa5I 5 
pa6orn (1-rac.) 

Ay,IJ,uTopnb1e 3annTun, qac. 34 34 34 

Jler<u1111, t.rac. 17 17 17 
TipaI<Tttt.recrrne 3att5ITM5I, qac. - - -
Jla6opaTOpH11e pa60T11, qac. 17 17 17 
CaMOCTOHTCJihnan pa6oTa cTy,IJ,enTon, n1rn10qaa 

34 8,1 34 
nee BH)J,hl TeI\'.yll(eH aTTCCTaU,HH, qac. 

IlpoMe~KyToqnan aTTecTau,un 4 0,25 3aqeT, 4 

06man Tpy,IJ,oeM1rncTb no yqe6noMy nJiany, qac. 72 42,35 72 

06maa Tpy,IJ,oeM1rncTb no yqe6uoMy nJiany, 3.e. 2 2 

1.5. Kpn1rne onucanue (anuoTauun) ,IJ,ucuunJIHHhI 

B paMKax )J,MCUHIIJIHI-IbI paccMaTpHBaIOTC5I MeTO)J,bI q11cneI-Ittoro ttHTeprr01mpoBaHH5I c]_lyttKIIHH, 

)J,HCpcpepeHUHpOBaHM5I, HHTerpHpOBaHirn, perneHH5I anre6pattqecrrnx ypaBI-IeHHH l1 CHCTeM HeJittHeHHbIX 

ypam-reHHH, a TaIOKe perneHHe )J,HCllcpepeHIIHaJlbI-IblX ypaBI-IeHHH. 

3 



Ko A 
pa3)1,CJIOB 

HTCM 

Pl 

P2 

P3 

P4 

PS 

P6 

2 CO,Ll;EPJKAHIIE ,Ll;IICQIIIIJIIIHbl 

Pa3Aen, TeMa 
C0Aepmam1e 

)1,HCIJ,HUJIHHhl 

OcHOBHhie IIOH5ITIUI ITporpaMMhI, Ha KOTOphIX MO)KHO peam130BaTb LJHCJieHHhie 

H orrpe.n:eJieHH51 MeTO.ZXhI aHaJIH3a. 3TaIIhI perneHH51 3a.z:i:a1:I Ha 3BM. 
MaTeMaTH1:Iecrrne MO.ZXeJIH. I1pH6JimKeHHhi e 1IHCJia. 
ITorpernHOCTH. y CTOH1IHBOCTh, I<OppeKTHOCTh, CXO.ZXHMOCTh. 
Arrrrpor<CHMaUH51 cpyHKUHH:: T01Ie1IHa5I, noKanhHa5I. 

PerneHHe MeTO.n: OT.n:eneHH51 KOpHeH. r pac)rnqecr<Oe pernei-rne. MeTO.n: 
anre6paH1:Iecr<Hx H IIOJIOBHHHOro .n:eJieHH5I. MeTO.n: xop.z:i:. MeTo.n: I<aCaTeJihHhIX 
TpaHCUeH.n:eHTHhIX (HhI-OTOHa). MeTO.n: rrocne.n:oBaTeJJhHhIX rrpH6nmr<eHHH (MeTO.n: 
ypaBHeHHH HTepauHH:). 

PerneHHe cHcTeM PerneHH5I CHCTeM JJHHettHhIX ypaBHeHHH: BCTpoeHHhie B Mathcad 
ypaBHeHHH c]_)ym<UHH, MeTO.n: KpaMepa, MeTo.n: f aycca, MeTo.n: HTepauHH:, 

MeTO.ZX 3eH:.z:i:en5I. MeTO.n: HTepauHH: .ZXJI5I perneHH5I CHCTeM 
HeJIHHeHHhIX ypaBHeHHH. 

I1HTepIIOJIHpOBaHHe I1HTepIIOJI5IUHOHHa5I cpopMyJia flarpamr<a. ITepBa5I H BTOpa51 
cpyHI<UHH HHTepIIOJI5IUHOHHhie cpopMyJihI HhI-OTOHa. CrrJiattH-

HHTeprrOJI5IUH51 . 

qHCJieHHOe qHCJieHHOe .ZXHcpcpepeHUHpoBaHHe Ha OCHOBe rrepBOH 
.z:i:mpcpepeHUHpOBaHHe HHTeprroJI5IUHOHHOH cpopMynhI HhI-OTOHa. ,II,mpcpepeHUHpOBaHHe 
H HHTepIIOJIHpOBaHHe Ha OCHOBe cpopMynhI flarpamr<a. qHCJieHHOe HHTerpHpOBaI-rne 
cpyHI<UHH cpyHI<UHH: MeTO.ZX TparreuHH:, MeTO.ZX rrapa6on (CHMIICOHa), 

cpopMyna HhI-OTOI-ra-KopTeca, rrna.z:i:paTypHa5I cpopMyna faycca. 

1-lHcneHHOe perneHHe 3a.z:i:aqa KornH, KpaeBa5I 3a.z:i:aqa, MeTO.n: 3H:Jiepa. MeTO.n: PyHre-
.ZXHcpcpepeHUHaJihHhIX Kyrra. MeTO.n: KOJinor<auHH:. MeTO.n: HaHMeHhIIIHX 1rna.z:i:paTOB. 
ypaBHeHHH MeTO.n: ranepI<HHa. MeTO.n: CTpenh6hI. 

3. PACIIPE,Ll;EJIEHIIE YlJEEHOro BPEMEHII 
(rro 01IHOH cpopMe o6y1IeHH5I) 

3.1. Pacnpe)J,eJieHHe )1,JIH H3Y'IaeMoli )1,HCIJ,HUJIHHhI ay)J,HTopttoH: ttarpyn:H H 
I\'.OHTpOJihHhIX MeponpHHTHH no pa3)1,CJiaM )1,JIH oqHOH qwpMbI ofiyqeHHH 
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Ta6JiuQa 3.1. 

c --- -· -·,..., - - --, --·- ·- · ·· - · ,- - ··-,-, -,- -

AyA1<1TOpHal1 
CaMocTomenbHal1 pa6orn: B1<1Abl, Konw-leCTBO 1<1 o6beMbl Meponp1<1l1rniii 

Pa3Aen A1<1C41<1nn1<1Hbl Harpy3Ka (Yac.) 
noArOTO 

noAfOTOBKa 
c.i BKa K 

K 
<ti KOHTpon 
~ noAroTOBKa K ayAl<lTOpHblM Bb1nonHeH1<1e caMOCTOl1TenbHblX BHeayA1<1TopHblX 

bHblM 
aneCTa41<10 

Cl] 3aHl1rnl1M (Yac.) pa6oT (Kon1<14.) HHblM 
0 Meponp .... ::;; Meponp1<1l1T 

c.i :c :;; 1<1l1Tl<1l1M 
c.i <ti QJ :c 1<1l1M (4ac.) 
<ti :r C[ ..a (KOnl<14 .) 
~ - >- c: 

:ii "' :;; .... o~ 
:;; :s: .... u s 

~~ QJ .... .... 0 :ii :s: ::;; ::;; 0 "' \D ::r 
QJ QJ \D :c <ti .... :c . <ti 

. 
~~ c;; .... .... <ti <ti a. 0 <ti . "" 

<ti 

c. M \D 
Q) c..i .... .!;: :;; b •co 

.... 
"" ~ 

:c 
ci >; :s: Q) <ti "' a. <ti 0 c. 0 Q) 

>:S: :s: Q) :s: :;; Q) :r Q) \D ::;; ' c: c: ::r :s: :;; c. .... B- - . \D >- tg !;: <ti ~~ 
. 

Q) Ha1<1MeHosaH1<1e pa3Aena, TeMbl Q) 0 
"" "" J: "' 

.... . <ti <ti 0 .... c. . <ti <ti 
C{ :c o_ >:S: 0 :c e <ti .... a. a. <ti a.>- . .... M C[ Q) u J: \D .... 0 c: a. <ti !;: 

~! 
0 "" M 

"' c. c::; Q) 0 0 <ti ~:;: Q) 0 \D -:i Q) 
M C{ "' .... \D . "' <ti <ti 0 :r .... :c M <ti <ti 0 <ti 0 Q) 

a. :s: <ti ..0 c.i a. 6.. ~ 
u \D <ti o_ >:S: .... a. o_ "" 0 <ti ~ :s: . c. .... al 0 \D :s: !;: o_ c: <ti :s: ci. Q) <ti a. 0 m 

:s: - c: u <ti a. a. :s: . :c 
C{ 0 C[ 0 Q) :r :s: <ti :;; I ~ a. 

"' m 0 c: ~ e Q) a. c: "' 
:s: :r .... Q) 

0 <ti - .... :r m :s: Q) :x: c: >- \D .... ::r J: "' <ti c: o; ~ ~ <ti "" 
::;; 

a. <ti "" 
:c 

"" 0 0 :s: "' >:S: c: :r 
<ti "' 0 :s: "' Q)- c: "' J: 0 <ti 0 c c::; .... Q) o_ 

J: () \D :c B- <ti 0 ..a <ti <ti M .... 0 ::;; >- 0 :c c: 
QJ e .... QJ c::; Q) 

0 
3 Q) () a. <ti::;; <ti m m c: J: C') "" u .... u c :r u .... :c a.::;; 0 0 e c: (T) u u u <ti <ti "' :s: e- u () 0 0 

~ co QJ 0 co o_ :i ~ :s: :s: "'<ti a. a. QJ o_ :x: u ::;; ~ 0 
::;; B- ,: c: C{ <ti a. 0 >- >- u .... co 

<ti \D 
a. 0 <ti <ti :s: 0 J: .... J: :x: :x: al J: 

<ti <ti 
<ti q a. a. m .... 0 .... 0 . u a. :c L. Q) c:i: QJ QJ a. Q) :x: .... 

c 
c::; :s: B- J: a. 6 c: :r QJ 

0 ::;; Q) u :r .... Q) Q) s; c <ti <ti "' QJ u o._ o._ o._ C') u 
co :s: 

I: 

Pl OcHOBHbie noH5ITH5! H onpe11eJ1emrn 2 1 1 1 1 1 

PeweHHe anre6paH'!eCKHX 11 
P2 TpaHCUeH.lleHTHblX ypaBHeHHH 14 8 4 4 6 6 4 2 

P3 PeweH11e CHCTeM ypasHeHHH 14 8 4 4 6 6 4 2 

P4 YIHTepnoJ1HposaH He <l>YHKUHH 15 4 2 2 11 3 2 1 8 1 

lfacJleHHOe .llH<pqiepeHUHpOBaHHe If 

PS lfHTerpHpOBaHHe <IJYHKUHH 14 7 4 4 6 6 4 2 
1flicJ1eHHoe peweHHe 

P6 11mjHjJepeH UHM bHblX ypaBHeHHH 9 6 2 3 4 4 2 2 
Bcero ('lac), 6e3 y4eTa noAroTOBK1<1 K 

aneCTa41<10HHblM Meponp1<1l1rnl1M: 68 34 17 0 17 34 26 17 0 9 0 8 0 0 0 0 0 8 0 0 0 0 0 0 

Bcero no ,Q11c411nr1111He ('lac.): 72 34 38 B T.4. npoMe>eyT04Hal1 anecrn41<1l1 4 
CyMMapHb1iii o6beM s yacax Ha Meponp1<1l1rne yKa3blBaeTCl1 s CTpoKe "Bcero (Yac.) 
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4 OPr AHM3AQIUI TIP AKTJiqECKMX 3AHJITMH, CAMOCT051TEJibHOH P AliOTbl II 
A TTECT AQMM no ,IJ;MCQMTIJIMHE 

4.1.Jla6opaTopHhIH npa1nu1.:yM 

~ BpeMR ua ~ 
e: ... 

~ ..Q BbIUOJIHeHue 
0 

Q.l :; HauMeuonauue pa6oThI 
~ 

~ Q.l pafiOTbl M 
~ fool 
Q.. ('me.) 

P2 
Pewem1e arrre6paHqec1rnx H TpaHcu;eH)J.eHTHhIX 
ypaBHeHHH 4 

P3 PerneHHe CHCTeM ypaBHeHHH 4 

P4 l1HTeprro1mpoBaHHe ciJyHI<U:HH 2 

PS 
qHCJieHHOe )J.HCpcpepeHu;HpOBaHHe H HHTerpHpOBaHHe 
cpyHI<I.."(HH 4 

P6 qHCJieHHOe perneHHe )J.HCpcpepeHIJ;HaJihHhIX ypaBHeHHH 3 

Bcero: 17 

4.2. Ilpa1nuqec1n1e 3a1unun 

He rrpeJJ:YCMOTpeHo 

4.3. CaMOCTOHTCJihHaH pa6oTa cTyJJ:eHTOB 

4.3.1. Ilpu.Mepflb/U 11epe11e1-1b meM i>o.Maumux pa6om 
He rrpeJJ:yCMOTpeHo 

4.3.2. Ilpu.r11epNblU 11epe1teflb meM 2pa<fm11ec1<ux pa6om 
He rrpeJJ:ycMoTpeHo 

4.3.3. Ilpu.r11epflbttt 11epe11eflb meM pe</Jepamoa (:Jcce, maop11ec1<ux pa6om) 
He rrpe)J.ycMoTpeHo 

4.3.4. Ilpu.r1tepflbltt 11epe1teflb meM pac11entflb/X pa6om (11po2paMM1-tblX 11poOYfm10a) 
1. PerneHHe CHCTeM JIHHeHHhIX ypaBHem1ti c IIOMOII."(blO BCTpOeHHhIX B Mathcad rPYHKU:HH, 
2. PerneHHe cHcTeM JIHHeHHhIX ypaBHeHHH MeTO)J.OM KpaMepa, 
3. PerneHHe CHCTeM JIHHeHHhIX ypaBHeHHH MeTO)J.OM raycca, 
4. PerneHHe CHCTeM JIHHeHHhIX ypaBHeHHH MeTO)J.OM HTepau;HH, 
5. PerneHHe cHcTeM JIHHeHHhIX ypaBHeHHH MeTOJJ:OM 3eti)J.emr. 
6. PerneHHe CHCTeM HeJIHHeHHhIX ypaBHeHHH MeTO)J.OM HTepau;HH. 

4.3.5. Ilpu.Mep1-tbltt 11epe11e1-1b meM pac11e11u-w-2pa<fm11ec1wx pa6om 
He rrpeJJ:ycMoTpeHo 

4.3.6. Ilpu.r1tep1-taR me.1twmww /(ypcoao20 npoe1mw (pa6omb1) (uNi>uaui>ya.llbfl020 u.llu 2pynnoao20) 
He rrpeJJ:YCMOTpeHo 

4.3. 7. Ilpu.ll'tep1-tbltt 11epe11eflb meM f(01-tmpo.llb1-tb1x pa6om 
He rrpeJJ:ycMoTpeHo 

4.3.8. Ilpu.Mep1taR meMantw<a 1<0J1.llOl<6U)JM06 
He rrpeJJ:ycMoTpeHo 
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5 COOTHOlIIEHME PA3)J;EJIOB )J;MCII;MIIJIMHbl M IIPMMEIDIEMbIX METO)J;OB M 
TEXHOJIOrMH oEyqEHIDI 

<l>opMbI yqe6HhlX JaHSITHH H BH)J.bl yqe6nou pa60Tbl 

<l) 
ctj 

:;: : /'. .... ,..-.._ 
f"" <l) 6.. c ctj ~ 

0 crj ctj 
ti:: :;: 

~ ' 
ctj .... IO f--< .... 

Ko11. :r f"" .... 0 0.. ~ t 
ctj 0 0 

ro ti:: 0 0 0.. ID IO 
M :r :;: '§ o:i 0 crj ctj 

~ IO ~ paJJJ.CJia, AKTHBHbie n ci.. ro 
t ctj .... ~ 8 0.. M <l) 0.. ro ::::: 

~ ro <l) () 0.. Q)~ 0.. l ~ :i:: ~ .-& f--< TeMbl HHTepaKTHBHbie 0 0:. i:l u 0:: ~ =:l" :;: :i:: ~ g l ro ctj ::i:: ro 0.. (],) 
)J.HCl)HUJIH MeTOJJ.bl 06r1eHHSI ~ ~ 0.. :r ::i:: u :i:: 0 ..0 

<l) <l) 0 s Q) f"" >-< ~ 
e:::: () 

~ 
:s: p< <l) : I 0.. 0 ctj 0 t::: 

~ 
>-. 
::::: 

"" ~ 0 
~ 
~ 
0 ~~r ~ ( 

:r Hbl 0.. ~ ::::: 0.. () ::i:: 0.. 
~ :r 0 () .-& ro .... u .... 

Q) :;: 0 ::i:: ~ ctj .-& 0... 

J 
Q) 0.. f"" ro ~" h( 0.. p< :>-. 0 

~ e:::: :c ( Q) u ~ ro r-. p... ctj ~ 0.. p... 
t:: 

l'vleTO~bl aKTHBHOro + 
+ + 

o6y4eHH51 

11poeKTHa51 pa6orn 

06y4eHHe Ha OCHO- + 
Be onb1Ta (Keik- + 
a Han HJ, case-study) 

6 IIPOII;E,lJ;YPbl KOHTPO.IDI BP AMKAX liAJIJibHO-PEHTMHrOBOH CMCTEMbl 

6.1 BecoBoii 1rnJ4><1rnuueHT 3Ha1rnMocru Mo.[(yJrn (.[(ucuunJIHHbI) n paM1rnx yqe6Horo rrJiatta - 1 

B TOM q11crre, H.'.oJc~clrnuueHT 3Ha1.fHMOCTH 1\'.ypcoBhIX pa6or/npoe1non, ecJiu OHM npe.[(ycMorpeHbI 

- He rrpe,nycMoTpeHo. 

6 2 II cpOU,C,[(ypbl TCI\'.Ylll,CH " npOMC1I~YT0 1UIOH arrecrauuu no ,[(HCUHITJIHI-IC 
l.Jle1rn,1m: IWJ<l><IJHUHCHT 31-la'IHMOCTH COBOICynHblX pe3yJ1bTaTOB JlCl\UHOHl-lblX 3alHITHH - 0,5 

Te1cyw.an aTTecTau1rn Ha J1Cl\'.UH51X Cpo1rn - MaKCHMaJlbHast 

CCMCCTp, OUCHl\'.a B 6aJ1JJaX 

y<1e6Ha5l HCtJ,CJ151 

n oceu1e1-1ue J1e1Ci1uil 5, 1-8 JOO 
Becosoif Ko::ic1>drnu11e1-1T 3Ha4HMOCTH pe3yJibTaTOB Tetcyw.ei1 aTTecTau1111 no J1CtcUH51M - 0,4 
HpoMe1KyT0Lrnan aTTecTauun no JtetcUH51M - 3a•1eT. 

Becosot1 1w::icbdrnu11e1-1T 3Ha4HMOCTH pe3YJlbTaTOB npoMemyTO'lHOH aTTecTaUHH no J1etcu11nM - 0,6 
2. IlpatCTH'lCCtrne/ceMHHapcKHC 3aHnnm: K03 cpq>HUHCHT 3Ha 11HMOCTH COBOKynHblX pe3yJ1bTaTOB 

npa1CTH'lCCKHX/ceMHHapc1rnx 3al-151THH - 0 
TeKyw.an aTTecTau1rn Ha npatrr114ec1mx/ceMm-tapc1mx Cpmrn - Matcc11MaJ1bHan 

3aH51TH51X CCMCCTp, OUCHtca B 6aJIJtax 

y11e6Ha5l HCtJ,CJ151 

Becosot1 1rn::i~~11u11eHT 31-ta'IHMOCTH pe3yJibTaTOB Tetcyw.ei1 aTTecTaUHH no 

npatcTll4CClntM/CeMHHapc1rnM 3aH51TH51M- 0 
HpoMe11cyTOL1Han aTTecTauun no npal\'.ntL1ecl\'.HM/ceMHHapcl\11M 3a1-1nTH5IM- 1-1e npeoycMompe1-w . 
Becosoil 1w::i~><p11uueHT 3Ha4HMOCTH pe3yJ1bTaTOB npoMCll\YTOLIHOH aTTecTau1-m no 

npa1CTHLICCl\'.HM/ ceivmnapcl\'.HM 3aH51TH51M- 0 
3. Jla6opaTOpHblC 3a1rnnm: l\'.O)~CpHUHCHT 3Ha4HMOCTH COBOl\'.ymtblX pe3yJlbTaTOB J1a6opaTop1-tbl X 

3aH51THH -0,5 
Tel\yw.an aTTecTau1-1n na Jia6opaTop1-1b1x JaH51TH51X CpOl\'.H - Mal\'.CHMaJtbHan 

CCMCCTp, OUCHl\'.a B 6aJ1Jtax 

r1efoia51 HCtJ,CJ151 

Bb1110J11-1e1-1ue J1a6opamop1-1b1x pa6om 5 ceM., 9-17 1-1eo. 80 
Pac11en111afl pa6oma 5 ceM., 15 1-1eo. 20 
BecOBOH IWJd>d>HUHCHT 31-la'IHMOCTH pe3yJlbTaTOB TCKVW.CH aTTeCTaUl·IH no Jia6opaTOIJHblM 3aH51TH51M - 1 
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CTpoMell\YTO'IHaSI arrecTaUHSI no JJa6opaTop1-1b1M JaHSITHSIM- He npeoyc.Mompe1-1a. 
BecoBoi1 ieo3 cpcpHUHCHT JHa'IHMOCTH peJyJlbTaToB npoMell\yTo'IHOM arrecTaum1 no JJa6opaTop1-1b1M 

JaHSITHSIM- 0 

6.3. Ilpou,e.D,ypbI Te1.:yIUeU " npoMeiI(YTO'IHOU aTTeCTau,uu 1.:ypcOBOU pa60Tbl 
He rrpe.[1,ycMoTpeHo 

6.4. KoJ ><>uuueuT 3Ha .. mMocTu ceMecT OBhIX e3 JibTaTOB ocsoeuuH MO.LI, JIH (.LJ,ucuunJIHHhI) 
IlopSI!lKOBbIM HOMep CCMCCTpa (no 

y4e6I-10My nJlaHy), B KOTOpOM OCBa1rnaeTC5I 

MO!l Jlb !lHCUHnJlHHa) 

Ce.Mecm 5 

Ko3q>c~HUHCHT 31-Ia'IHMOCTH pe3yJJbTaToB ocBoeHH51 

AHCUHnJlHHbl B CCMCCTpe 

7. YlfEEHO-METO):(l:Jl-IECKOE II IIH<l>OPMAQIIOHHOE OEECilElfEHIIE 
):(II C:QIIIlJIIIHbl 

7.1.PeI\'.OMCH.LJ,yeMaH JIUTepaTypa 

7.1.1. 0cH061Utfl munepamypa 
1. ,II:eMH,LI,OBIFI, Eopttc ITaBJIOBHq. OcHOBhI BhI'-IHCJIHTeJihHOH: MaTeMaTHKH : yqe6Hoe rroco6ne [.n:m1 
BY30B] I :6. IT. ,II:eMH.ll:OBHq, 11. A. MapoH. - 8-e H3,n. , CTep. - Cam<T-ITeTep6ypr [H Jlp.] : J1aHh, 
2011. - 664 c. : HJI. - (flyqnrne 1rnaccttqecKHe yqe6Hmrn) (KJiaccttqecr<a>I yqe6Ha51 JIHTepaTypa rro 
MaTeMaTHKe) (Yqe6HHKH .ll:JI>I BY30B. Crrel(HaJibHM JIHTepaTypa). - far6Jittorp. B KOHI(e rn. - ITpe.[1,M. 
YKa3.: c. 659-664. -ISBN 978-5-8114-0695-1. 

<URL: http://biblioclub.ru/index. php ?page=book&id=45694 7>. 

7.1.2. J(onommmeJlbllllfl Jlumepamypa 
1. TypqaK, neoHH,Ll, l1BaHOBWI. OcHOBhl qJ1CJieHHhIX MeTO.[l,OB [3JieKTpOHHhIH pecypc] I Typqa]( n. 11. 
-M.: ©tt3MaTJIHT, 2005. - 304 c. -ISBN 5-9221 -0153-6. - <URL: 
http://www.biblioclub.ru/book/69329/>. 

7.1.3. Memoou 1tec1ate pa3pa6onum 
HeT 

7.2. IlporpaMMuoe 06ecne .. 1euue 

OcpHCHhie rraKeThI MS Office 2010: Word, Power Point, Mathcad 14 

7.3. PecypchI uucpopMau,uouuo-TeJieKOMMyumrnuuouuou ceTu «IIuTepueT», uucpopMau,uouno
cnpaBO'IHble " IlOUCI\'.OBhle CUCTeMbl 

1. rocy.[1,apcrneHHa51 rry6JIHqHa51 HayqHO-TeXHJ1qecI<a51 6n6JIHOTeI<a Pe)KHM .[l,OCTyrra: 
http://www.gpntb.ru 

2. 3JieI<TpOHHa>I 6tt6JIHOTeKa HOpManrnHo-TeXHHqecKoH: .n:oKyMeHTal(HH Pe)l<HM .n:ocTyrra: 
http//www.technormativ.ru 

7.4. 3Jie1nponuhle o6pa3onaTeJibHble pecypchl 

3oHaJibHa51 HayqHa>I 6rr6JIHOTeKa Yp<l>Y Pe)KHM .n:ocTyrra: http://lib.urfu.ru 

7.5. MeTo.LJ,uqec1rne y1rn3amrn .LJ,JIH o6yqaJOIUHXCH no ocsoeumo .LJ,ucuurrJiuub1 

1. CTy,LI,eHT o6513aH XO.[l,HTh Ha JieKI(HH H BeCTH KOHCIIeI<THpOBaHHe H3JiaraeMoro MaTepHaJia. 
2. Ha rrparnw1ec1mx 3aH5ITH5IX Heo6XO.[l,HMO IIOJih30BaTbC51 KOHCITeKTOM .[l,JI51 perneHH51 3a,naq 4MA. 
3. ITepe.[1, rrpaKTifqecKHM 3aH5ITHeM IIOBTOpHTb MaTepHaJI, KOTOpbIH 6y,neT HCIIOJib30BaTbC51. 
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8. <l>OH.[I; Ol(EHOqHhIX CPE.[l;CTB .[l;JUI llPOBE.[l;EHIDI TEKYIJJ;EM II 
llPOMEJKYTOqHOM A TTECT Al(IIII 110 .[l;IICI(IIllJllIHE 

8.1. KPIITEPIIII Ol(EHIIBAHIDI PE3Y Jib TA TOB KOHTPOJihHO-Ol(EHOqHhIX 
MEPOIIPII51TIIM TEKYIJJ;EM II llPOMEiKYTOqHOM A TTECTAI(IIII 110 
.[l;IICI(IIllJllIHEBPAMKAXEPC 

B paMI<ax EPC 11p11Memr10TC5I yTBep)r<,Ll.eHHbie Ha rrnclle,n:pe r<p11Tep1111 oueH11BaH115l ,lJ.OCTmr<eH11ti 

cTy,n:eHTOB 110 Kmr<,n:oMy KOHTpOJihHo-oueHoqHoMy Mepo11p115IT1110. C11cTeMa r<p11Tep11eB oueH11BaH115l, 

Kar< 11 11p11 11pOBe,n:eHl111 11pOMe)r<yToqHoH arrecTaUmf 110 MO.ll:YJIIO, 01111paeTC5l Ha Tp11 ypoBH5I OCBOeHl15I 

KOMlIOHeHTOB KOMl1eTeHu11H:: 110porOBbIH, lIOBbIUieHHbIH, BbICOKl1H. 

K0Mno1-1e1-1Thl llpH3Ha1rn ypomrn OCBOCHHH KOMflOHCI-ITOB KOMneTeHQ11H 

1rnMneTCHQHM noporoBhIM nOBhllllCHHhlM BhlCOKHM 

3naHHH CTy,n:eHT ,n:eMOHCTp11pyeT CTy ,n:eHT ,n:eM0HcTp11pyeT CTy,n:eHT MmI<eT 

3HaHHe-3I-IaI<OMCTBO, aHaJI11T11qec1rne 3HaH115l : caMOCT05ITeJihHO 

3HaH11e-r<on1110: Y3HaeT yBepeHHO BOC11pOI13BO,Ll.11T 113BJieI<aTb HOBbie 3HaH115l 

o6T:>eI<TbI, 5IBJieH115I 11 H lIOHHMaeT IlOJiyqeHHbie 113 oI<py)r<momero MHpa, 

IlOH5ITl15I, HaXO,Ll.HT B Hl1X 3HaHl15l, OTHOCHT 11X I< TOH TBopqecrrn 11x 

pa3JI11q1151,11po5IBJI5IeT HJIH HHOH 11Cl10Jib30BaTh ,Ll.JI5I 

3HaH11e 11CTOqHl1KOB 1rnaccm]mr<au110HHOH 11p11H5ITl15I pemeHl1H B 

l10JiyqeHH5I l1HCpopMau1111, rpy1111e, caMOCT051TeJibHO HOBbIX If HeCTaH,n:apTHbIX 

MO)KeT ocymecTBJI5ITb Cl1CTeMaTl1311pyeT 11X, CHTyaUif5IX . 

caMOCT051TeJibHO ycTaHaBJil1BaeT 

pe11po,n:yr<Tl1BHbie .nei1CTBl15l B3aHMOCB51311 Me)K.lJ:Y 

I-Ia)], 3HaHH5IMl1 liyTeM HHMH, 11po,L1.yKTl1BHO 

CaMOCT051TeJibHOro 11pHMeH5leT B 3HaKOMbIX 

BOC11p0113Be,Ll.eHl15l H Cl1TyaUH5IX. 

11p11MeHeHl15I 11HcpOpMaU11H. 

YMeHHH CTy,n:eHT yMeeT Kopper<THO CTy,n:eHT yMeeT CTy,n:eHT yMeeT 

BbIITOJIH5ITb 11pe,L1.l1IfCaHHbie caMOCT051TeJibHO caMOCT05ITeJihHO 

,n:eticTBH5I 110 11ttcTpyKu1111, BbIITOJIH5ITb ,[l,eHCTBl15I BbIITOJIH5ITb ,Ll.eHCTBH5l, 

aJirop11TMY B 113BeCTHOH (np11eMbI, 011epau1111) no CB513aHHbie c peUieH11eM 

c11TyauII11 , caMOCT05ITeJibHO peUieHmO HeCTaH;::i:apTHbIX 11CCJie,n:oBaTeJibCK11X 

BbIITOJIH5IeT ;::i:etl:CTBl15I 110 3a;::i:aq, Tpe6y1-om11x 3a;::i:aq,,n:eMOHCTp11pyeT 

peUieHHID Tl1110BbIX 3a,n:aq, BbI6opa Ha OCHOBe TBop11ec1<0e 

Tpe6yr-om11x Bhr6opa 113 KOM6H:Hau1111 113BeCTHbIX 11Cl10Jlb30Bam1e yMeHHH 

1Il1CJia 113BeCTHbIX MeTO,Ll.OB, MeTO,Ll.OB, B ( TeXHOJIOrHH) 

B 11pe,n:cr<a3yeMo He11pe;::i:cr<a3yeMo 

113Mettmomeif c51 c11Tyau1111 H3Mettmometl:c5I c11Tyau1111 

Jltt•UIOCTHhlC CTy;::i:eHT HMeeT HH3r<yr-o CTy;::i:eHT 11MeeT CTy,n:eHT HMeeT 

1rn•1ecTBa MOTl1BaUHIO y<-re6HOH Bbrpmr<e1rny10 MOTHBaumo pa3BHTYIO MOTl1Baumo 

;::i:e51TeJibHOCTH,11p05IBJI5leT yqe6HOH ,Ll.e5ITeJibHOCTH, yqe6HOH H Tpy,Ll.OBOH 

6e3pa3JIH1IHOe, ;::i:eMOHCTpHpyeT ,n:e51TeJibHOCTH, 

6e30TBeTCTBeHHOe l103HTHBHOe OTHOIIIeH11e I< npo5IBJI5leT 

OTHOIIIeH11e I< y11e6e, o6yqeHIIIO 11 6y,n:ymetl: HaCToifq11BOCTb 11 

11opyqeHHOMY ;::i:eJiy Tpy,n:OBOH ,n:e51TeJibHOCTl1, YBJieqeHHOCTb, 

11p05IBJI5leT aKT11BHOCTb. Tpy ;::i:om-0611e, 

caMOCT051TeJibHOCTb, 

TBopqecrrntl: 110,Ll.XO,LI.. 
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8.2. KPIITEPIHI O:QEHIIBAHII51 PE3YJihTATOB IlPOME)KYTOt.IHOH ATTECTA:QIIII 
IlPII IICilOJih30BAHIIII HE3ABIICIIMOro TECTOBOro KOHTPOJI51 
TecnipOBamie B paMKax HTK He rrpoBO.llJITC51. 

8.3. O:QEHQqHhIE CPE,lt;CTBA ,lt;JIJI IlPOBE,lt;EHIIJI TEKYll(EH 
II IlPOME)l{YTQqHQH ATTECTA:QIIII 

8.3.1. IlpHMepHble 3atJ,aHHll ti.Jill rrpOBCtJ.CHHll I\".OHTpOJibHbIX B paMI\'.aX yqe6I-IbIX 3aHllTHH 
1-1e npeoyc.111ompe1-10 

8.3.2 . IlpttMepHbIC KOHTpOJibHbIC 3atJ,a•rn B paMI\'.aX yqe6I-IblX 3aHllTHH 
1-1e npeoyc.111ompe1-10 

8.3.3. IlpHMCpHbIC I\".OI-ITpOJibI-lbIC J(CHCbl 
1-1e npeoyc1Hompe1-t0 

8.3.4. Ilepeqe1-1b npuMepnbIX BonpocoB tJ.JISI 3a~1eTa 
1. MeTO)l, OT)l,eJieHH51 KOpHe:H . 
2. fpatjrnqec1<0e perneHHe ypaBHeHHH. 
3. MeTO)l, rronoBHHHoro )l,eJieHH5I .. 
4. MeTO)l, xop.ll, 
5. MeTO)l, r<acaTeJihHhIX (HnIOTOHa). 
6. MeTO)l, rrocne)l,oBaTeJihHhIX rrpH6nm1<eHHH (MeTO)l, HTepaiw:H). 
7. PerneHHe CHCTeM JIHHCHHhIX ypaBHCHH:H: BCTpoeHHhie B Mathcad cpyHI<UHH 
8. MeTo)l, KpaMepa. 
9. MeTo.n: faycca, MeTO.n: HTepauH:H, 
10. MeTO.n: 3e:H.n:en5I. 
11. MeTO)l, HTepaUHH .IJ:JUI perneHH5I CHCTCM HCJIHHCHHhIX ypaBHCHHH .. 
12. I1HTCpIIOJ15IUHOHHa51 CpOpMyJia narpamI<a. 
13. ITepBa51 H BTOpa51 HHTeprroJI5IUHOHHhie cpopMyJihI HnIOTOHa. 
14. Crrna:HH-HHTeprroJI5IUH5I. 
15. 1-IHcner-rnoe .n:mpcllepeHUHpOBaI-rne Ha OCHOBe rrepBOH HHTeprrOJI5IUHOHHOH cpopMyJihI HnIOTOHa. 
16. ,[(mpcpepeHUHpOBaHHC Ha OCHOBe CpOpMyJihI flarpamI<a. 
17. 1-IHcnemrne HHTerpHpOBaHHe cllYHKUHH: MCTO.IJ: TparreuH:H, MCTO.IJ: rrapa6oJI (CHMIICOHa), 

cpopMyna HnIOTOHa-KopTeca, 
18. KBa.ll,paTypHa5I cpopMyna faycca. 
19. 3a)l,aqa KornH, KpaeBa5I 3a.z:i:aqa. 
20. MeTO)l, 3:Hnepa. 
21. MeTO)l, Pyttre-Kyrra. MeTo)l, KOJIJior<auH:H. 
22. MeTO.n: HaHMeHhIIIHX 1rna.n:paTOB. 
23. MeTO)l, f aneprrnHa. 
24. MeTO)l, cTpenn6br. 

8.3.5. Ilepeqenb rrpuMepnbIX BonpocoB ti.Jill 3K3aMena 
1-1e npeoyc.111ompe1-10 

8.3.6. Pecypcb1 AilIIM Yp<I>Y, CKY,lt; Yp<I>Y ti.Jill rrpoBeti.eHHll TecToBoro 1rn1-1TpOJill B paM1rnx 
Te1cymew H Il()OMC/l\YTO~rnow aTTCCTaQHH 

1-1e ucnoJZb3y10mc51 

8.3. 7. PecypcbI <D3Il0 ti.Jill rrpOBCtJ.CHHll HC3aBHCHMOro TCCTOBoro IWHTpOJill 
7-te ucnO!lb3YIOJnC5l 

8.3.8. lIHTepI-IeT-TpeHaJl\epbI 
1-te ucnoJlb3YIOmc5l 
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8.3.9. IlpHMepuble 33)1,aHHH B COCTaBe pacqeTHOH paOOTbl 

I1p11MephI 3a;::i:aH11il:: 

1. BblYV1CnV1Tb 3HaYeHvi>i cpyHKL\Vl~, 3agaHHblX B ra6n .1 B y3nax VlHTepnon>iL\VlVl x;=a+hi, 

rge h=(b-a)/10, i=O, 1,2, ... 10, Ha 0Tp83K8 [a, b]. npegCTaBVlTb 3HaY8HVl>l B BV1A8 

ra6nV1L\bl. 

2. no BblYV1Cn8HHblM 3HaY8HV1>lM cpyHKL\VlVl B y3nax VlHTepnon>lL\VlVl npOB8CTV1 VlHTepnon>lL\VllO 

c noMOLl.\blO cnna~H-VlHrepnon>lL\VlVl. 

3. Ta6nvil.\a 1. 

N2 j(x) [a,b]. 
Bap11aHTa 

1 esin(x+i)x In x [1 ,2] 

2 ecosx cos(x2) [0,2] 

') [0,5] .) cos(x + ecosx) 

4 1/(0.5 + x 2
) 

[0,2] 

5 e-(x+sin x) [2,5] 

6 I!(l+e-x) [0,4] 

7 
sin(x + esmx) 

[0,3] 

8 e - (x+Ilx) [1 ,3] 

9 ( )' 12 x +cos x [0,6] 

10 1 /( xcos x) 
[2,5] 

11 1/(1-x3
) 

[2,4] 

12 XCOSX + xsinx [0,4] 
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9. MATEPMAJlbHO-TEXHMqECKOE OliECIIEqEHME l(MCQMIIJIMHbl 

9.1. Cse,L1;eum1 06 ocua1U,euuocTu JJ:HCU.HIIJIHHbI c11eu.11aJIH3uposauubIM u Jia6opaTopu1>1M 
06opy,L1;0Ba1-rneM 

I. Ay,i:i:inop1rn HHTepar<THBHbIX cpe,l.l;CTB 06yqerrm1, ocrramerrrra51 rrpoer<TopoM c BH,lJ;eoTepMHHaJioM 

rrepcOHaJibHOro KOMITbIOTepa Ha HaCTeHHbIH 3KpaH (<I>-349). 
2. Crrel(HaJIH3npoBaHHa51 ay,lJ;nTopn51, ocrramerrrra51 coBpeMeHHbIMH rrepcorraJibHbIMH 

KOMITbIDTepaMH ll rrporpaMMHbIM o6ecrreqerrHeM B COOTBeTCTBHll c TeMaTHKOH YI3Y'IaeMoro 

MaTep11aJia (<I>-350). 
3. CepBep rpyrrrroBoil: pa6oTbI Server EPD (De). 
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10. JIMCT PErMCTPAUMM M3MEHEHMM B PAEOqE-U IIPOrPAMME ,UIICUHIIJIIIHbl 

HoMep 
,[(a Ta 

II o JJ.Ill-ICb 

HoMep JIHCTa npOTOI\.'.OJia Bcero JIHCTOB B OTBeTCTBeH uoro 3a 

H3MeHeHHM 
3ace)J.amu1 

3ace)J.aum1 
1rncI>eJJ.pb1 

)J.OI'-'.yMeHTe BHeCeHHe 

1rncI>eJJ.pb1 H3MeHeHHM 
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