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1. Pousp aucumninnel «MaremaTnka 1» B popMHUpPOBaHMM KOMIIETCHIMH BHINNYCKHUKA:

DeMeHT . CocTaBiisiiolye pe3yJbTaToB 0CBOEHHS (JIeCKPUNTOPbI KOMIETEHIMH)
N M HAMKATOPBI JOCTHIKEHHsI KOMITETEHIUi
o00pa3oBare/ibHOM Kox
Cemect HanmenoBanue
MPOrpamMMbl KOMIIETeHLUH HanMeHnoBaHne HHAHKATOPA
p KOMIETeHILNH HaunmenoBanue
(AMcUMIIMHA, Kox nnpnkaropa JOCTHIKEHHUSI Kon
npaktuka, F'HA)
YK(Y)-1.1B1 Brnageer  OmBITOM — HPHUMEHEHHS
Cnocoben 3aKOHOB  €CTECTBEHHBIX HAayK U
OCYIIECTBIIATH TOUCK, MaTEeMAaTHYECKUX METOIOB M MOJEIICH
KPHTITICCKIN aHATIH3 JUTSL PELLIEHUS 3a/1a4 TEOPETHIECKOTO U
U CUHTE3
uHpopmaImu AHanusupyer 3anady, BbIICIssL [PUKTAAHOTO XapakTCepa
VK(V)-1 ’ N.YK(VY)-1.1 ’ YK(Y)-1.1¥1 Vmeer emarhb 3a1a4H
( ) TIPUMCHSATH ( ) ee 6a30BbIE COCTABIISIONINE . .. p A
CHCTEMHBIH TIOIXOM TEOPETHYECKOr0 W MPHUKIATHOTO
JUISL PELLICHHST Xapakrepa
TIOCTABJIEHHBIX 337134 YK(Y)-1.131 3HaeT 3aKOHBI €CTECTBCHHBIX HAYK U
MaTeMaTu4yeckue METOBI
TEOPETUYECKOr0 Xapakrepa
OIIK(Y)-1.1.B1 Brnaneer MaTeMaTHUECKUM anmapaToM
anreOps! 1 audhepeHIHanbHOro
ucuncieHus GyHKIMH OXHOMN IIepeMEHHON
MaremaTtuka 1 1 17151 IPOBEJIEHHS TEOPETUIECKOTO
CriocoBeH pHMeHATE MCCIIeI0BaHUs U MOJCIUPOBAHUS
(yHIaMeHTaNbHbIE TpuMeHseT MaTeMaTHIECKUI (bmnqesmx 1 XHMHYCCKHX TIPOLIECCOB 1
3HAHWSL, TIOTyYCHHBIE anmapar uccnenoBanus GyHKIui, SBJICHIM, & TAKKC, JUI pCLICHUA
B JHHefiHO anreGpEy, npoheCCHOHABHBIX 3314
OIK(Y)-1 obnactu nudhepeHIHaIBHOrO U
MaTEMATHYECKUX U HN.OIIK(Y)-1.1. HMHTETPaJIbHOIO CUUCTICHHUS, OIIK(Y)-1.1¥1 YMeeT NpHMEHATh U3Y4EHHbIE METO/bI

(MyI1) €CTECTBEHHBIX
HayK, ¥ HCIIOJIb30BaTh
UX B
npodeccHOHATEHOH
JIeATEITbHOCTH

psnoB, ntuddepeHInanTbHbIX
YpaBHEHHH, TEOPUH (YHKIHI
KOMILIEKCHOTO IIEPEMEHHOT0 B

HHKCHEPHOH IesTeNbHOCTH

aJ'IFerBI n aHain3a JITsL
CTaHAAPTHBIX 3a/1a4

pemeHus

OIK(Y)-1.131

3HaeT OCHOBHBIC OHATUS U TEOPEMBI
JIMHEHHOU U BEKTOPHOU anreOpsl,
aHaIUTUYECKOH T€OMETPUH, TEOPHU
JIMHEHHBIX IPOCTPAHCTB,
nudbepeHIHaTbHOr0 HCYUCIICHHS
(YHKUIUH OHOM TTIepeMEeHHOM

2. Iloxa3zaTeu U MeTOALI OLICHUBAHUS

Iln1anupyemble pe3yIbTaThl 00YYEHHS M0 JUCHHILINHE

Kon

HaumeHoBaHue

Koa unaukaropa
JAO0CTHKEHHSI
KOHTPOJIHPYEMOi
KOMIIETEHIHH (WM ee
YaCTH)

HaumeHoBaHue pa3aeaa
AUCHHUILTUHBI

MeTonbl OlleHHBAHUS
(oLeHOYHbIE MePONPUSATHS)




PI1 Brnaneer ES(I)IfI(IS(/)yHl . 1. Jluneitnas anrebpa KonTposbHas padota
OCHOBHBEIMH TIOHSITUSIMU ¥ METOAAMH JTHHEHHOH anreOpwl, : ¥)-1. 2. BekxropHas anredpa U3
AHATNTHYECKON TeoMeTpHr U T PepeHINATHHOTO HCIUCICHUS 3. AHaIIMTHYECKAs TEOMETPHS TeCTHDOBAHIIE — HE3ABHCHMEL
(YHKITUY OJTHON TIEpEeMEHHOM 4.BBeneHne B aHATU3 p
5. TuddepenunansHoe koHTpois LIOKO
HCYNCIIEeHUE (PYHKIINH OTHON
IepeMEeHHOM
P/ 2 Ymeer %3(’;;[(13(’)-111 . 1. Jluneitnas anrebpa KonrpomnsHast pabora
BBIUUCIIATH OIPEACTUTENH, BEIIOIHITE ACHCTBHUS C MAaTPULIAMH, | ~ ®)-L1. 2. BekxropHas anreopa U3
7 3.AHanuTHYECKas FeOMETPHs ' .
HccneL[OBziTL U pemarh CI/ICTCMBI“ JUHEWHBIX aNreOpandecKux 1 Bronetne b anamms P TecTHPOBAHUE — HE3aBUCHMBblii
YpaBHCHHW;  TPOM3BOJUTH  JCHCTBUS  HAJ  BCKTOPAMU; :
’ ’ 5. JudpepenuuanbHoe koHTpois LIOKO
TCOMETPUYCCKU W AHAIUTHYCCKH NPEACTABIATh MPIMYI U .
) ucyuciaeHue QyHKIUH OJHOH
IUIOCKOCTh; YCTaHaBJIMBAaTh B3aMMHOE PACIIOJIOKEHUS MPSMBIX TepeMeHHoi
W IUIOCKOCTEH; NPUBOAWUTH OOLIME YpaBHEHUS KPUBBIX U
MOBEPXHOCTEH K KAHOHUYECKOMY BHJY U CTPOUTH UX; HAXOJHUTh
mpenensl  (YHKOWH W YHCIOBBIX  ITOCJIEIOBATEIBHOCTEH;
HaXOIWTh TIPOW3BOAHBIC, HCCIENOBATh (YHKIMHA OTHOTO
MIEPEMEHHOTO U CTPOUTH UX Irpaduku
PA3 | 3naer E‘ggz()s}) » 1. JInneiinas anreOpa KonTposbhast pabora
anre0py MAarpHll, OCHOBHBIE XaPAKTEPUCTUKH MATpHI, HX | ) 2. Bexropuast anreopa Nas.
OIIpEJICTICHUS] U CBOWCTBA; METO/bI PELICHUSI CHCTEM JIMHEHHBIX i g::;;:;:icﬁzn r:I::MeTme TecTupoBanye — HE3aBUCUMBIH
anreOpandeckux ypaBHEHHH; METOJbI BEKTOPHOH aireOphl; ’
P P ’ A p pbl; 5. Inddepenumansaoe korrposs [IOKO

CBOWCTBA M YPaBHECHUS OCHOBHBIX TI'COMCTPHUUYCCKUX 00pa30B
;OCHOBHBIC TOJIOXKEHHUS TCOPHUH TPEAEIOB; NMPaBWIa U METOJBI
HaXO0XICHHUS TMPOU3BOIHBIX (QYHKIUH OIHOW TIEPEeMEHHOM,
CXeMy ITOJTHOTO MCCIIeNOBaHNS (QYHKINU

HCYHCIIEeHUE (PYHKITIH OTHON
IepeMeHHOMN

3. HIkajaa oueHUBAHUA

[Topsimoxk opraHu3aluy OLEHUBAHUS PE3YyIbTaTOB OOYYEHHUS B YHUBEPCHUTETE PETIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM —
«Cucrema OlleHMBAaHUS pe3ysbTaToB 00yueHus: B ToMckoM moiuTexHuueckoM yHuBepcuteTe (CucrteMa olleHHBaHUA)» (B AEHCTBYIOLIEH pedakium).
Hcnonb3yercst OamIbHO-pEHTHHIOBass CHCTEMa OIICHWBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oreHka (TpaJUIMOHHAs W JIMTEPHAs) MO BUAAM
yueOHor gnestenbHOCTH (M3ydenue nucuumuiH, YWPC, HUPC, xypcoBoe mnpoeKTHpOBaHHE, MPAKTUKH) OMPEAENseTCS CYMMOH OallsIoB TIO
pe3yJbTaTaM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaly (MTOroBast peMTHHTOBas OlleHKa - MakcuMyM 100 GanioB).




PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENBHBIX OaJlJIOB 32 OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W IPOMEXKYTOUHOM arrecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIAbHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTcTBHE

3a]aHUA TPaJULIMOHHOI OLleHKe Onpenenenne onenKu
90%+100% «OTIHIHO» OTiuyHOE MOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIQJICHUE OTIHITOM MPAKTUIECKOU eI TEIbHOCTH,
HEOOXOIMMBIC PE3yNIbTaThl 00y4eHUs cHOPMUPOBAHBI, UX KAYSCTBO OIICHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KHM K MAKCUMAIILHOMY
70% - 89% «Xopomo» JloCTaTo4YHO MOJHOE TOHUMAHUE MTPEMETa, XOPOIINE 3HAHHS, YMEHUSI U OIBIT NPAKTHIECKOH ACATEIbHOCTH, HEOOXOAUMBIE PE3YJIbTATHI

06y‘-ICHI/I${ C(I)OpMPIpOBaHI)I, Ka4y€CTBO HU OJJHOT'O U3 HUX HC OLICHCHO MUHHUMAJIbHBIM KOJIMYCCTBOM OaioB

55% - 69% «Y OB [IpuemiieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHUS H OIBIT MPAKTUYCCKOH NEATEIbHOCTH, HEOOXOIMMEBIC PE3yIbTAThI
00yueHust c(hOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OI[CHEHO MUHIMAJIBHBIM KOJIHYECTBOM OaJIJIOB

0% - 54% «Heynosu» PesynbraTbl 00y4eHUs! HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTAaTOYHBIM TPEOOBAHUSIM

[IIxana 1715 OLICHOYHBIX MEPONPUATHM dK3aMEHA

% BBINOJIHEHHUS JK3aMeH, CooTBeTcTBHE
3aJaHUH SK3aMeHa 0211 TPaAMIHOHHOIi OlleHKe Onpeneaenne ouerku

90%+100% 18 +20 «OTnUIHO» OTin4HOE MOHMMAaHKE MPEeMETa, BCECTOPOHHUE 3HAHUSL, OTJAMYHbIE YMEHHS U BJIQJICHUE ONBITOM IPAaKTUUECKOM JesITeNbHOCTH,
HEO0OXOAMMBIE PE3YNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJMYECTBOM OAJUIOB, OJM3KHM K MAKCUMaJIBLHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4yHO MOJIHOE TOHUMAaHHKE MPEMEeTa, XOPOIINE 3HAHHUS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIbHOCTH, HEOOX0IMMBbIE
pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHMMAJILHBIM KOJIMUYECTBOM 0ajljIoB

55% - 69% 11+13 «Y IOBJL» [MpuemireMoe MOHNMaHKE TPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHUS U OIIBIT MIPAKTUIECKOH e TETHHOCTH, HEOOXOUMBIe
pe3yNbTaThl 00yueHHsI CPOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHUMAIbHBIM KOJHMYECTBOM OaJlIIoB

0% - 54% 0+10 «Heyznosu.» PesynbTaTel 00ydeHus: He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHUSIM

4. IlepeyeHb TUNMOBBIX 3aaHUI

O1eHOYHbIe MeponpusTus le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHui
1. | KonTponsHas pabota Kontpoabuas paGora «/Inneiinas anreGpa»
BAPHUAHT Nel




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

2 4 -3 1
1. lan onpenenuTens -1 ! 01
' 3 2 4 0

0 -1 13

@) 3anumunTe pa3iokeHNe JAHHOTO ONPEAETUTEIS M0 YeTBEPTOMY CTOJIOIY;
0) BEIYUCITUTE OTIPEIEIIUTEIND, IIOTYyIUB TIPEABAPUTEIHHO HYJIN B KAKOW — JTMOO CTPOKE HIIH CTOJIOIIE.

X+2y—z=-1,
2. Pemnth cucTeMy ypaBHEHHI METOZOM OOpATHOI MaTPHUIIBL: 3y—z=1,
x+4y+z=5.

3HayeHne X BBIYMCIUTH Takke MeTonoM Kpamepa.

3. HCCHCHOB&TL CUCTEMY Ha COBMECTHOCTH U PCIIUTH MCTOAOM Faycca
Xy +x;+x, =1

X+ X, + x5 =4

2x, +x, +3x; +2x, =0,
2x,+x, +2x; +x, =0,
2x, +x, +5x5 +4x, =0,
2x; +x, +4x; +3x, =0.

4. lana cuctemMa OJHOPOJHBIX JTUHEHHBIX ypaBHEHUI

a) JlokaxwuTte, 4TO CHCTEMA UMEET HETPUBHAJIbHBIE PEIICHUS;
6) Haitmute oO1iiee pelieHue CUCTEMBI,
6) HaliaKuTe QYHIAMEHTALHYIO CUCTEMY PEIICHUH.

. TIpu kakux 3Ha4eHHsIX napameTpa A CHCTeMa JHHEHHBIX yPaBHEHHIT
|
2 1 1,4
|
C pacIIMpPEeHHOH MaTpHIeit 1 A 1]3]| comecrna?
i
|
|

1 20 114




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

KonTponabnas padora mo Teme «BekTopHas anredpa»
BAPUAHT Nel

I. Jlanb! yerbipe BekTopa: d = {4,5,2}; b = {3,0,1}; ¢ = {—1,4,2};6? ={5,7.8}.
1.Jlokasatk, 4TO BEKTOPHI ,l; ,C 00pa3yroT 6a3uc U HAWTH Pa3lokKEHHE BEKTOPA c? B 3TOM 0Oasuce.

2. Haiit KocuHyc yriia Mey BekTopamu d u b .

3. Haiftu mmny Bextopa g = d + 2b+3¢ .

II. danst gyernipe Touxkn: A(1;3;0), B(4;1;2), C(3;0;1), D(—4;3;5).

4. Haiitu 06ém mupamuasl ABCD u nuny BeicoTH , onymenHoii u3 sepmunsl D na rpans ABC.

—_— RN,

5. Haiitu npoexiuto Bexkropa AB na ocw Bextopa CD .

_ — —

6. Haiitu xoopnunats Bexktopa [(BC + AB),CB].

III. TapanienorpaMm noCTpoen Ha BekTOpax d = p+ 4G, b = %(ﬁ —q), rae |ﬁ| =4, cf| =2,(p"q) = g

Onpenenuth: a) KOCHHYC TYIOTO yria MEeXIy TUaroHaIsAMH, ©) JIUHY BBICOTHI, OMYIIEHHONW Ha CTOPOH

KonTponbnas padora mo reMe «AHAJIUTHYECKAS TeOMETPHUS»
BAPUAHT Nel

1. OmnpenenuTh MpH KaKUX 3HAYCHHUAX @ TpsIMas

(a+2)x + (@ -9)y + 3a° - 8a + 5=0 mnapamnensna ocu OX.
2. CocTaBHUTh YPaBHCHUS MPSIMBIX, TTAPAIUICTBHBIX MPSAMOU

3x -4y - 10 = 0 v oTCTOAIUX OT HEE Ha paccTosHUE d=3
3. JlaHBI BepIIMHBI TpEyroJibHuKa A(2,6), B(4,-2), C(-2,-6).

CocTaBUTh ypaBHEHHE BBICOTHI M3 BEPIINHBI A 1 ypaBHEHHE MEAMAHbI U3 BepiIuHbl C.

4. TlpuBecTH K KAHOHUYECKOMY BHJIY, Ha3BaTh U MIOCTPOUTH
kpuBbie:  a) 16x° + 25)° + 32x - 100y - 284 = 0;
6) ' -4y-20x+24=0.

5. U3 obmux ypaBHeHHi nipsimoii :  2x +y— 37— 9=10),




IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

OneHoYHbIE MEPONPHSITUS
2x+  3z+4=0
MOJYYUTh KAHOHUYCCKUC U MapaMCTPUICCKOC YpaBHCHUSA pr{MOﬁ.

6. Haiitu npoekuuto Touku A(1,2,0) Ha TUIOCKOCTh
8x + 6y +8z-25=0.

7. TlocTpouTh TeI0, OTPaHUUYEHHOE TOBEPXHOCTAMH
= z’

x+y=2,
y20,z=20.
KonTponbnas padora mo teme «BBeqeHue B aHATH3»
I. Boiuucaums npedesivl
I 1 1 1
2 4 5 + Z + g +...+ o
n —an .
; 2. lim 2.

I. lim —;
n—>00 13/2n3+1 n—>c0 n—1
2 2
V1i+x© | 4. lim 6x 2+2x;

3. lim———;
x>l 2x x—o 3x7 +1
5 mnlﬁiiéji- 6 mn__éi_-
Cx2 x=2 " x—0l—cosx
x+1 5
) +2 . In(x*+2)—In2
7. lim| 2 j T 8. lim ;
x—)oo(x—l x—0 x?
2x X :
— . sin(2—x
9. lim & —¢ ; 10. hm(—).
x—0 X =2 \[2x =2

II. OnpeneauTs nopsiiok 6. M. o(Xx) mpu X —> 0 ornocurensno x:

1. a(x)=In(1+3/x* tgx), 2. a(x)=+2x+1-1.




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

I11. HaiiTn Touku paspbeiBa GyHKIUH, yKa3aTh UX xapakTep. [locrpouts rpaguk ¢pyHKINH B OKPECTHOCTH TOYEK
pa3pbIBa:
1

1-x 1
l. f(x)={x*, ecru0<x<l, 2.y= 2 , 3. y=

x+2,ecau x >1.

0, ecnu x <0,

l421-x

KonTponabnas padora
no teme «/Iuddepennnaibuoe ncuncaeHue PyHKINU OHOTO ePeMEHHOI0»
BAPHUAHT Nel

[. HaiiTu npousBoHbIE CAeAYIOIUX QYHKITUN:

X
ctg(\ﬁ)
l.y=(ecosx+3x)2; 2. 3x+3y=x—2y; 3. y=(tg2x) 2,

) d’y
II. HaiitTi BTOpy0 NPOU3BOAHYIO —
dx
2 x =cos(t/2), ,
Ly=——, 2. _ 3. y=sin(x—y)
v2 1 y=t—sint.
III. . ITonp3ysice mpaBusoM JlonuTans HAWTH TTPEAEIIbL:
X
o x*1 c0s —-
1. lim -— 2. lim (sin 7zx) 2

x>l x—1 Inx x—=>1-0

1

IV IlposecTn nonHoe uccenosanue QyHKIMU ) = Xe€ X 1 mocTpounts eé rpaduk




OueHOYHBbIE MeEpPOoNpUATHSA

Hpnmepu THIIOBBIX KOHTPOJBbHBIX 3aJaHmnii

U3,

ITpuMep BapumaHTa MHAMBUIYAIbHBIX 3aJaHUM.

Nuneanan anrebpa

1. Buuwncnurs onpenesuTenn

[ 123 -1 2| |7 -3 2 4|
| 11 0 —1] [—2 01 1]
")5—42 4—2& b) |4 21 3]
-2 0 1 -1 |-3 -2 2 1]

2. Haitrun marpuny X w3 ypassenns. Cnenars nposepky

1 2 2 1 11 —-15
2 1 -2 |- X= 2 -8 K
2 -2 1 11 7 0
3. PemnTh cHCTEMBI INHEHHLIX YPaBHEHMI:
a) meronom Kpamepa, b) maTpuuHEM MeTomOM
3r+ 4y — 22 =26 z+5y— z= 5
a) r— y+3z=-2 b) Iz +8y+2=7T7
3r —3y+ 5z = -2 4z —6y+2=10
4. Peummnth cucremsl metonom ["aycca
Za —3z3 +4z4 = -5
T —2z3 +3z4 = —4
) 32, 425, —5zy = 12
4zr; +3x2 —Hz3 = 5
zy +3rs +5xr; —4x, = 1
zy +3xs +2zr3 —2x4 +zx5 = —1
b) zy —2r2 +23 —T4 —IT5; = 3
zy —4rs Hzx3 +T4 +IT5; =
zy +2r2 +z3 —x4 +x5 = —1
zy, +x2 —x3 +x4 =0
- ry —rs +z3 —x4 =0
) 3, 4z —x3 +x4 =0
3z, —xs H+z3 —x4 =0

5. HaitTu cofcrBennbie 3sHaveHns U cOOCTBEHHLIE BEKTOPH MaTPHIL

4 -3 -3

4 _5
a) .4:(: '_’) by B=|1 2 1
! 112

AHanuTHyecKas FEOMETPUA Ha NNOCKOCTH

1. CocraBuTh ypaBHeHMs NPAMBIX, IpoXoAduutx yepes Touky M(=7;5):
a) napajiensHo npamoit 3z + 2y — 1 =0,
Lr=1 y+d
b) nepnesaukyspro npsMoit =T

B




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI




OneHoYHbIE MEPONPHSITUS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

TectupoBaHue — HE3aBUCUMBII
kontpoisib [IOKO (PT1 u PT2)

Bomnpocksr:
1. C nmomo111p10 31eMeHTapHbIX TPeoOpa3oBaHnil pacIIMpeHHAs MaTPULIA CUCTEMbI JIMHEHHBIX

1 -1 20110

ypasuenuii npuseneak gy |0 0 0 O O | 1 | BoiGepute BepHbIe yTBEpKIECHNUS, €c A —

O 1 0 2 0 | 0
OCHOBHai ManI/II_Ia CHUCTCMBI, :gl — pacumpeHHa;I ManI/II_[a CHUCTCMBI.
1. rang(A) =2
2. ran g(;i) =3
3. rang(A) =2
4. rang(A)=3
5. cucteMa COBMeCTHA
6. cucTeMa HECOBMECTHA

2. Beicora tpeyronbauka ABC , onmymennas u3 Bepummnst C, ecmu A(3;1;2), B(5;—-3;6),
C(3;0;4) pasna
3. Paccrosue Mexy hokycamnu smmmmnca X +9)° —30x+18y+9=0 pasro

x=9t+1,
4. Kocunyc ocTporo yria Mexay npsampivg - *+4 _y-1_z+5 y 6 paBeH
10 2 -1 y=0t,
z=3-2t
5. YcranoBure cooTBeTCTBHE MEXAy (DyHKIMEH u e€ nuddepeHimaiom
byHKIUS MIPOM3BOTHAS
y = 3/sin x _ cosx
dy =———dx
3</sin’ x
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y:«/sinx dy: CO?X dx
2+/sin x
= 1 dy=— COS X d
\sinx 24/sin’® x
= 1 dy=— COSX I
/sinx 3sin* x
COSX
dy =———dx
23/sin x
dy = ;dx
2+/sin x

| (1 +x° J
3
N X 1
6. Onpesenute NOPSIIOK MAJIOCTH OECKOHEYHO MaJlol QYHKIIMH —— 2 OTHOCHTEIBHO — IIPH X —
X

X
o0
K= .
7. DyHKUIUA = 6x - e ** yObIBaeT Jyist 3HaYCHUU X
1'x € (—;1/2)
2. xe(1/2;+00)

3. xe(—oo;—=1/2)U(1/2;+x)
4., xe(—1/2;4x0)

S xe(1/2:0).

OK3amMeH

e  Uro Takoe OHpe,Z[eJ'II/ITCIIB? HpI/I KaKHux npeo6pa303aHI/mx BCJIMYHUHA OMPCACINUTECIISI HC MCHACTCS
o B xakux CJIydasdax OonpeacJInTC/Ib paBCH Hy.TIIO? Yro CJICOYCT U3 pPaBCHCTBA OMPCACITUTCIIA Hy.TIIO?
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Jalite onpeneneHue MHHOpa W aireOpPaMdecKoro JOMOTHEHUS JJIEMCHTA OIpPEIEITUTEs.
CdhopmynupyiiTe mpaBUIIO BEIYUCICHUS OMPEISITUTEIS.

Kax ocymiecTBastoTcs TuHeitHbIe onepaluy HaJ MaTpuuaMu?

Kax nepemuoxkatorcst 1se Matpuilsl? CBoMCTBA MPOU3BEICHUS MaTPHIL.

KakoBa cxema Haxok/IeHHUS 00paTHON MaTpPHIIBI?

Jaiite ompeneneHus pelICHUs] CHCTEMBI JIMHEHHBIX alnreOpanyecKux ypaBHeHHH. Pacmmdpyiite
MIOHSITUSL «COBMECTHASD», KHECOBMECTHASD, «OMPEICAEHHAN», «HEONPEACIEHHASD) CUCTEMBI.
Hanumure dopmyisl Kpamepa. B kakom ciiydyae OHH IPUMEHUMBI?

Uto Ha3pIBaeTCsa panroM MaTpuibl? Kak oH HaxomuTcs?

Cdhopmynupyiite Teopemy Kponekepa — Kamemu.

[Ipr kakWx yCIOBHSX CHCTeMa IJIMHEHHBIX anreOpanyecKuX YpaBHEHHH HMeEET MHOMXKECTBO
pemenuii? Korma ona nMeeT eIMHCTBEHHOE PEIICHIE?

OmummTe MeTo I'aycca pereHuns CUCTeM JTHHEHHBIX YpaBHCHHM.

Kakwne Hen3BecTHBIC HAa3bIBAIOTCSI CBOOOIHBIMY, & KaKhe 0a3lCHBIMU?

Kakue 0COOCHHOCTH peIeHUs] OAHOPOIHBIX CUCTEM JIMHEUHBIX aireOpanyecKuX ypaBHEHHA Bbl
3Haere?

Kak cTpoutcs pyHmamenTtansHas cucteMa pereHui?

Kax BbImONMHAIOTCS TMHEHHBIE onepaluy HaJl BeKTopamu? KakoBbl CBOICTBA 3TUX onepauuii?
Kaxkue BekTOpa Ha3pIBaIOTCS TMHEHHO 3aBUCUMBIMHU, 8 KAKUE JIMHEWHO HE3aBUCUMBIMU?

Uro Takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha TUIOCKOCTH U B IPOCTPAHCTBE?

Kakoii 6a3uc Ha3bIBAIOT JICKAPTOBBIM?

UTt0 Takoe KOOpaAUHATHI BEeKTOpa?

Uto Ha3bIBaeTCSl CKAISIPHBIM Ipous3BenecHueM BekTopoB? KakoBbl ero cBoiictBa? s peiieHus
KaKuX 3a71a4 U KaK OHO MOXET OBITh MCIIOJIB30BaHO?

Uto Ha3BIBAETCS BEKTOPHBIM IpOm3BelecHHEM BeKTOpoB? KakoBbl ero cBoiicTBa? [[ns pemeHus
KaKuX 33729 ¥ KaK OHO MOXXET OBITh MCIIOIb30BaHO?

Uto Ha3pIBaeTCS CMEMIAHHBIM MPOM3BEICHNEM BeKTOpoB? KakoBbl ero cBoiicTBa? s pemreHus
KaKuX 33729 ¥ KaK OHO MOXET OBITh MCIIOIB30BaHO?

3anuimmTe B BEKTOPHOH M KOOPAMHATHOW (hopMaxX yCIIOBHS KOJUIMHEAPHOCTH, OPTOTOHAILHOCTH
Y KOMILJIAHAPHOCTU BEKTOPOB.

[IpsimMast TUHUS Ha TUIOCKOCTH, €€ 001Iee ypaBHCHHE

JlaiiTe MOHATHE HOPMAJIBHOTO M HAIPABIAIOIIErO0 BEKTOPOB MPSIMON Ha IJIOCKOCTH, YIJIOBOTO
ko3 purmenTa.

3anummTe pasTUYHbIe BUABI TPSIMOM W YKOXHTE TEOMETPHYECKHH CMBICT MMapaMeTpoB
YpaBHEHHUSI.
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3anumuTe YCIOBHUs MapajUIeIbHOCTU U MEPIEHIUKYISIPHOCTH MPSMBIX Ha MJIOCKOCTH B CIIydae
Pa3NUYHBIX BUIOB yPaBHEHUI MPSIMBIX.

Kak HaiiTu TOuKy nepecedeHus NpsSMBIX Ha TIIOCKOCTU?

Kak BerumcisieTcst paccTossHUE OT TOUKH JJO MIPSIMOM Ha INIOCKOCTH?

JaliTe onpeaeneHue IMICA U 3aMUIIATE €T0 KAHOHUYECKOE YPaBHEHUE.

[aiire onpeneneHue runepOoIIbl U 3aUIINTE €€ KAHOHUYECKOEe YpaBHEHUE

Jaiire onpexaeneHue napadobl U 3aUIINTE €€ KAHOHUYECKOE ypaBHEHHUE

Wznoxure cxemy npuBeneHHus OOIIEro ypaBHEHUS KPUBOW BTOPOTrO MOPSAKa K KAHOHUYECKOMY
BUTY.

JlaiiTe NOHATHE TOJISIPHOM CUCTEMBI KOOPJIMHAT.

Omnuure mapaMeTpu4ecKuid crocod MOCTPOSHHS JIMHAHN Ha IIIOCKOCTH

[TnockocTh, €€ obIiee ypaBHEHHE

Kak omnpenesnsercst B3auMHOE pacloloKeHUE IUIOCKOCTel? 3anuInTe ycaoBUs MapauleIbHOCTH
U MEPIEHAUKYJIAPHOCTH INIOCKOCTEH.

Kak BpIuuciseTcs pacCTOsIHUE OT TOYKHU J10 IIOCKOCTH?

3anuimuTe pa3lnu4Hble BHUIBl YPABHEHUM IpsMOM B MNPOCTPAHCTBE U IIOSICHUTE CMBICI
[IapaMeTPOB, BXOJAIIUX B YPAaBHEHUSL.

Uznoxure cxemy MpuBeIeHUS OOLINX YpaBHEHHH NPAMON K KAHOHHYECKOMY BUJTY.

Kak onpenennuts B3aMMHOE PacIoIOKEHUE NMPSIMBIX B IPOCTPAHCTBE?

Kak BerumcisieTcst paccTosiHuE OT TOUKH 10 IPSAMOI B IPOCTPaHCTBE?

Kak onpenennuts B3anMHOE PacIioyIoKEHUE IPSIMON U TIIOCKOCTH?

Kak nmercst Touka nepecedeHns NpsiMOM U MIIOCKOCTH?

HazoBuTe noBepxXHOCTH BTOPOTO MOPsiAKa U HAIMIIUTE UX KAHOHUYECKHE YPaBHEHMSL.
CdhopmynupyiiTe NOHATHE TpeAesa YUCIOBON MOCIEA0BATEIBHOCTH

CdopmynupyiiTe nonsTHe npeaena GyHKIUU OAHOW EpEMEHHON

UYro Takoe 0JHOCTOPOHHHUE MPEeIibl (PYHKINHU B TOUYKE?

CdopmynupyiiTe HOHATHA OECKOHEYHO MaJlol U OECKOHEYHO OOJNBIION pu X —> d byHKr@H

ITepBoiil 1 BTOpOM 3aMeyaTeIbHbIE TTPEACIIbI

Kak cpaBHuBaroTcss O€CKOHEYHO Maiyble BeJU4YMHBI? UTO Takoe OTHOCUTEIBHBIM MHOPSIOK
MaJIocTu?

Kakue OeckoHe4HO Mayible  Has3blBAKOTCA  OKBUBaJeHTHbIMU?  IlpuBenure  mpumepbl
9KBHBAJIECHTHBIX OECKOHEYHO MAJIBIX.

Kakumu cBoiictBamu 00:1a1ar0T GyHKLINH, HEIPEPHIBHBIC HA 3aMKHYTOM TIPOMEXKYTKE?

UTto moHMMAIOT MOJ] TOUKOW pa3psiBa PyHKIMK? Kakue pa3phiBbI pa3indaoT?

Kak cBsi3aHbl HOHATHS HEIPEPBIBHOCTH U TG epeHIMPYEeMOCTH (DYHKIIUHU B TOUYKE?
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e 3Sanummure npaBuia TuQPepeHInPOBaHNs 00PATHON U CIIOKHON (PYHKIIHHA.

e 3Sanummure npaBwia TUPQPEpEeHINPOBAHNS HESBHO 3aJaHHOM (QYHKOMM M (QYHKIMH, 33TaHHOU
napaMeTpHUUECKH.

e Uro takoe quddepennman Gynkuun? KakoB ero reoMeTpuiyeckuii cCMbICi?

o  Kakumu cBoiicTBaMu 00safaroT quddepeHnupyembie GyHKIn?

e Kak Haxoaarcst nuddepeHnnansl U IPOU3BOAHBIC BBICIINX MOPSIIKOB?

e  @opmyna Teinopa

e Uro takoe Touka sKcTpeMyMma pyHkun? Kakue ToUku sKcTpeMyMma ObIBaOT?

e HeoOxoanMoe ycinoBHe CyliecTBOBaHUS dKcTpeMyMa Ut AuddepenupyeMoi GyHKINH

e JlocraTouHbIE YCIOBHSI CYLIECTBOBAHUS SKCTPEMyMa

e (Cxema uccleoBaHMs Ha IKCTpeMyM (DYHKIHUU OAHOTO MEPEMEHHOTO

e (xema HaxOXICHHS HaWOONBLUIETO W HAaWMEHBLIETO 3HA4YeHUs (YHKIMM Ha 3aMKHYTOM
MPOMEKYTKE.

e JlaiiTe onpeesieHrE BBIMYKIOCTH U BOTHYTOCTH KPUBOM Ha IPOMEXKYTKE.

e Kakue TOYKU HA3BIBAIOTCS TOUYKAMU Ieperuda?

e Yro Ha3pIBacTCS acUMOTOTON rpaduka ¢pyHkimu? Kakue acCHMITOTHI pa3inyaroT?

e B dyem cocrour mpaBwio Jlomwtana? Jlms packpeITHS KaKuX HEONPEACIEHHOCTEH OHO
TIpUMEHSETCS?

5. MeTtoanyeckue yKasaHusi 0 Npoiueaype oneHnBaAHUsA

O1eHOYHBIE MeponpusTus

l'[poue;[ypa NPOBEACHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

1.

KontponbHas padota

B cemecTpe CTyAeHTHI BBHITIOJHSIOT S5 KOHTPOJBHBIX Pa0OT, COJCpXaHME KOTOPBIX OXBATHIBACT BCE Ppa3JIEIbl.
Kaxxomy cTymeHTy BbijaeTcsi CBOW BapraHT. KOHTpONbHBIC PaOOTHI MPOBOSTCS B Yachl MPAKTHUECKUX 3aHATHH. 3a
KOKIYI0 KOHTPOJIBHYI0 pa0oTy MaKCHMaldbHBIA Oail ompenensercs B COOTBETCTBHE C PEUTHUHT-TUIAHOM
JUCITUTLTAHBIL

KpnTeplm OLICHKMU 3aJJaHUHA:

banner 3a KOHTPOJIbHYIO pa60Ty MOJIy4aroTCsA YMHOXCHUCM MAaKCUMAJILHOT'O 6anna, OpeaAyCMOTPCHHOTI'O 3a HEC B
COOTBCTCTBHC C peﬁTHHF- IIJIAHOM, Ha JOJIF0O BEPHO BBIITOJIHCHHBIX 3aJlaHuH.

W13

B cemectpe cTymenTs! BeimonasiOT 7 /13 Mo BceM paszzaenaM mporpamMMbl JUCITUIUIHHEBL. Y KaKIOTO CTYICHTA B
rpynie cBoit Bapuant /13, Homep BapuaHTa COOTBETCTBYET HOPSIKOBOMY HOMEPY CTY/ICHTA B CIIUCOYHOM COCTAaBE
CPYIIIIBL.
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N3 pa3menieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Pemenne KaXXa01o 3agaHus JOJDKHO OBITh HOI[pO6HI:IM, C BKJIFOYCHUCM IMPOMCIKYTOYHBIX paC‘-IéTOB, paccymz[eHHﬁ,
MOSICHEHUIA, C yKa3aHUEM KCIIOJIb30BAaHHBIX METOIOB U (opMyJ1. 3aJaHIe BHICBUIAETCS OTACIBHBIM (aiiiom,
ykasbiBaetcss PO, rpynma.

Kpurepum onieHuBaHus

3a,Z[aHI/I€ CUHNTACTCA 3a4TCHHBIM, €CJIN BBIIIOJIHCHO 0oJ1ee MOJIOBUHEI 3a,£[aHI/II‘/1

Ecmm 3aJaHuC HC 3a4TCHO, pa60Ta BO3BpalacTcsa CTyYACHTY Ha I[Opa6OTKy.

CTyI[CHTI:I MOT'YT UCHIPABJIAATHL HCBCPHO PCHICHHBIC 3a/laHWA U CAAaBaTh HAa MOBTOPHYIO ITPOBCPKY. Hpenoz[aBaTenL
MOZKET YYCCTb UCIPABJIICHHUSA U ,Z[06aBI/ITI> OasIBl K npeaAbLAyIUM

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [IOKO

B cemectpe crymeHtsl mpoxomar nBa pyOexHeix TectupoBanums (PT1 m PT2) Bo Bpems koHbepeHI-HEIETH B
cepelHE W KOHIIE TEKYLIeTo ceMecTpa corjiacHo pacmucanuio. PyOexxnoe tectupoBanue (PT) mpoBomutcs B
KoMIIbIoTepHO#H (hopme B on-line pexxume. [IpogomxurensHocTs TecTHpoBaHus — 90 MuHyT Oe3 mepepbiBa. OTCUET
BPEMEHH HAuWMHAETCsl ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTaxx, NpeaIIecTBYIOIIMNA TECTUPOBAHHIO, HE
BXOIMT B yKazaHHOe BpeMsl. CTYZIEHT MOXKET 3aKOHYUTH BBITIONHEHHE TecTa 1o ucTeueHus] OTBEIEHHOTO BPEMEHH.
PT naneneHo Ha He3aBUCHUMYIO OOBEKTHBHYIO OLICHKY 3HAHWW, yMEHHH M BIAJACHUH, MOMYyYEHHBIX CTYACHTaMHU 3a
OIpeieIeHHbII TPOMEKYTOK 00yUeHHUS.

Kaxnpiii BapuanT Ousera MOJEIUPYETCs] KOMIBIOTEPOM 110 33JaHHBIM paslienaM XUMUHM U comepkuT 20 3amaHuil.
CTyneHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pELICHUS U TOSCHEHUs MpoBOAAT Ha Oymare. [lo okoHuaHuWn
TECTHPOBAHMs IIPENOJaBaTeIi0 BbIAAETCS MAaTpUlla OTBETOB W CyMMapHbIH pedtuHr 3a Tect. OOcyxneHue
pe3yIbTaTOB TECTUPOBAHUS IPOBOIUTCS HA KOHCYJIBTALUU.

Kpurepun oneHkn 01HOTO 3aaHNs:

® 33 KaX0€ [IPaBUIIbHO BBINOJHEHHOE 3aJaHUE BBICTABNIAETCS | TeCTOBBII Oai;
3a HeNpaBUJIbHO BBIIIOJIHEHHOE WM HEBBIIIOJIHEHHOE 3a/laHue BeicTaBisieTcs 0 6asios;
e U 3aJaHUi C BBIOOPOM HECKOJIBKHX IIPAaBUIIBHBIX OTBETOB, 3allaHUI HAa COOTBETCTBUE U yCTaHOBJIEHUE
[10CJIEI0BAaTEIbHOCTH PEAYCMOTPEHO YaCTUYHOE OLICHUBAHHUE.
MaxkcuManbHBI CyMMapHbIi TecToBbIN Oam 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 wememu a0 PT cTyaeHTBI MOTYT O3HAKOMHTCS C JEMOHCTPALMOHHBIM BapHaHTOM Ouiera, KOTOPBIH
pacroylaraeTcsi Ha caire http:/exam.tpu.ru B pasgene «MeponpusATHS», W MOXET OBITh BBITIOTHEH KaXKIbIM
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CTYJIEHTOM HEOTPaHUYCHHOE YHCIIO Pa3.

Jlna cmydenmos, ne npoweowux PT 6 nepuod nposedenus mecmuposanusi no YeaiCUmMeIbHOU npudume,
npeodycmMompena 803MONCHOCNb MECMUPOBAHUSL 8 Pe3ePEHbILL OeHb, KOMOPbIL HA3HAUAEMC s CPA3y Nocie KOHpepeHy-
Heoeu.

Ilpu pezynomame pybesicnoco mecmupoganus 6 6ai108 u menee, 00YUAIOWUMCSE NPeOOCMAaBNAemcs 8 nepuoo
meKyujeti npoOMeNHCYMOUHOU AMmeCmayuu 803MOACHOCIb noemopHo npotumu PT 6 peszepeuviti Oens, coenacosanHulil
¢ bropo pacnucanuii TI1Y.

DK3aMeH.

DK3aMeH OCYIIECTBIISETCS B COOTBETCTBUU ¢ [1010°KE€HMEM O MTPOBEICHUH TEKYILETO KOHTPOJIS U
npoMexxyTouHoit arrectauuu TITY Ha sk3ameHe CTyeHTY BBIIAIOTCS OUIICTHI, BKITFOYAIOIINE TEOPETUICCKHE
BOIIPOCHI U MpaKTHIEeCKUE 3a1aHvsl. [IpenogaBarels, MpoBepuB paboTy, B X0J/Ie YCTHOM OeceIbl CO CTYJICHTOM MOXKET
3a7aBaTh BOIIPOCHI IO CAMOMY OMJIETY, a TAKXKe JOMOTHUTEIBLHBIC BOMPOCKI [0 TEOPUH M MPAKTHKE. B uTore cTymMeHT
HaOMpaeT UTOTOBBIN 0AJUT 3a IK3aMeH, MakcHMaabHO 20 0amtoB. OlieHKa 3a AUCUUIUIUHY GOPMHUPYETCS KaK HTOrOBast
3a paboTy B CEMECTpE U 3K3aMEH B COOTBETCTBHUE C MPUHATON IIKATION OI[CHUBAHUIS.

CTyJeHTbI, He C/IaBIIHE 3K3aMEH B CECCHOHHBIN MEPUOJI, MOTYT IIEPECAaTh €ro B TIEPHO/IbI JTHKBHU AN
3aI0JDKEHHOCTEH B COOTBETCTBUE C ACUCTBYIOIIEH MTpOLIETypOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yTBep:kIeHUH U BBEACHUU B JICHCTBHE
«CucreMbl OLICHUBAHUS PE3YNIHTATOB 00yueHUsI B TOMCKOM MOJUTEXHUYECKOM YHUBEpcuTeTe» U Ne59/o1
OO yTBepKIeHUU U BBEICHUH B JieicTBUE HOBOW penakiun «llonoxeHus: o mpoBeIeHNH TEKYILETO
KOHTPOJISI ¥ IPOMEXKYTOUHOM arrectaniuu B TITY» sk3ameH o ¢pu3nke mpoBOIUTCS B YCTHOM opme.
CryneHTy BbIAAeTCS SK3aMEHAIIMOHHBIN OWIIET, COAepKAIIUNA TEOPETUIECKIE BOMTPOCHI, KAUYECTBEHHBIC U
KOJIMYECTBEHHBIE 3aaun. KaxpIii Bompoc Omiera oreHuBaThes 6amaom (Bcero mo ouiety 20 6amios).
DK3aMeH MPOXOANT B YCTHOH dopMe.
CornacHo mIkanbl OLIEHUBAHUS PE3YJIbTATOB
18-20 6aﬂHOB (OTHI/ILIHO) = BCECTOPOHHUE 3HAHUSA, OTIIMYHBIC YMCHUA U BJIaICHUC ONIBITOM HpaKTH‘leCKOﬁ JACATCIBbHOCTH,
HEOOX0ANMBIE PE3YJIbTaThl 00y4eHHs CPOPMHUPOBAHBI;
14-17 6anoB (X0poLIO) - JOCTATOYHO IOJIHOE IOHUMAaHUE MPEAMETa, XOPOIIUE 3HAHUS, yMEHHS U OIIBIT PaKTHYECKOU
JIeSITEIIbHOCTH, HEOOXOAMMBIE PEe3YIbTaThl 00y4eHHs COPMUPOBAHBI;
11-13 6amioB (YIOBIETBOPUTEIHHO) - MpueMIeMOe HOHUMAHUE TIPE/IMETA, Y/IOBIETBOPHTEIbHbBIE 3HAHMS, YMEHHUS 1
OIIBIT HpaKTH‘leCKOﬁ JACATCIBbHOCTH, H€06X0[[I/IMI)I€ PE3yIbTAThI 06y‘leHI/I${ C(l)OpMPIpOBaHI)I;
0-10 6ammoB (HEYAOBIETBOPUTEIBHO) - pe3y/bTaThl 00yYeH s He COOTBETCTBYIOT MUHMMAJIBHO JOCTATOUHBIM
TpeOOBaHUSM.

Pe3ynbTaThl MpOMEKyTOUHOM aTTecTanuu 0GOPMIISIIOTCSI BEAOMOCTBIO 1 BHOCSTCSI B 3a4ETHYIO

KHIKKY 00y4aroIerocs.




