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1. EJIX OCBOEHUSA

Lens ocBOEHMS TUCIUITIIMHBI — ()OPMUPOBAHIE KOMIIETEHIIN, B COOTBETCTBHE C YYEOHBIM IJIAHOM, a TaK e TOoJy4yeHne
CTy/leHTaMH 0a30BbIX 3HAHUI U HABBIKOB B 00JIACTH — HAYYUTh ONIEPUPOBATH OCHOBHBIMH MTOHATHAMH JIMHEHHOW 1 BEKTOPHOU
aJreOphl U aHATUTHYECKOH T€OMETPHH, UCIIOIB30BaTh MX ISl IOCTPOCHUS U pacyera MaTeMaTHYeCKUX MoJesen
SKOHOMHYECKHUX SABICHUI

3agaun AUCLUIUINHBI - HAYYHTh!

— IIPUMEHSTh YUCICHHBIC METOABI B PACUETAX, UCIIOB3Ysl OCHOBHBIE MOHATHS M METO/bI IMHEHHOHN anreOpbl 1 aHATUTHYECKOH
TEOMETPUH,

— Hccle1oBaTh (PyHKIMOHAIBHbIE 3aBUCUMOCTH, CTPOUTH I'paduKH,

— BBIIOJIHSTB PacyeThl B YCJIOBUSX HEONPEACICHHOCTH 1 Ha OECKOHEYHOCTH,

— BBIOMPATh ONTHMAJIbHBIE BAPUAHTBHI P PEIICHHH 3KCTPEMaJIbHBIX 3a/ad,

— MPUMEHSATH NIPUKJIaJHbIe IPOrPaMMHbIE CPEACTBA MPU PELICHUH 3a/1a4 PO(PECCHOHAIBHOMN JIESITeNbHOCTH.

2. MECTO JUCIIUIIJINHBI B CTPYKTYPE OIIOII BO

Iuki (pazmen) OIT: | b1.0
2.1 TpeOoBaHNs K IpeIBApPUTEIbHOM IOAT0TOBKE 00y4aK0IIerocs:
2.1.1 | 3HaHuUsA, yMCHUS U HABBIKH, IOJIYYCHHBIC TIPU H3YYCHUU 00pA30BATEIBHON HPOrPaMMBI CPEIHETO 00IIEro
00pa30BaHusI WK CPEIHEr0 MPOPECCHOHATBHOT0 00pa30BaHus
2.2 Jucuuniauabl (MOAYJIM) M MPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JAHHOW JUCHMILIMHBI (MOTYJIs1)
HEe00X0IMMO KaK MpealiecTBYIoIee:
2.2.1 | MaremaTiyecKui aHaIN3
2.2.2 | Teopusi BepOsITHOCTEN U MaTeMaTUUeCKasi CTATUCTUKA
2.2.3 | DKOHOMHKO-MAaTeMaTHYECKUE METOABI M MOJCIIN
2.2.4 | NaBectumuu

3. AHAUKATOPHI ®OPMHUPOBAHWA KOMITETEHIIH,
COBMEIIEHHBIE C PE3YJBTATAMHU OBYUYEHHUSA IO JUCIIUIIJINHE

YK-1- Cnioco0eH ocymecTBJSITh NOMCK, KPUTHYECKHIi aHATU3 U CUHTe3 HHGOpManuu, yMeHHe
AHATM3UPOBATH NPOLECCHl M CHCTEMBI € HCI0/Ib30BAHHEM COOTBETCTBYIOLIUX AHATUTHYECKHUX,
BBIYHCIUTEIbHBIX H IKCIIEPUMEHTAIBLHBIX METO/I0B, IPUMEHSATh CHCTEMHBII MOAX0/ 1/l pelieHust
MOCTABJIEHHBIX 33124

3Hath:

VYK-1-31 MeTozs! pemieHus: CUCTeM JIMHEHHBIX ¥ MaTPUYHBIX YpaBHEHUN;

VYK-1-32 MeTozp! pemieHus 3a/1a4 aHATUTUYECKOH TeOMETPUH ¢ IOMOIIIBI0 BEKTOPOB;

YK-1-33 MeTo/ibl BBIYHCIICHHS TIPEJIESIOB M TPOU3BOIHBIX U IPUMEHEHHE JIJIsl PEIICHHsI IOCTABJICHHbIX 3a/1a4
YMers:

YK-1-¥1 Pemars npodeccrHoHaIbHbIE 33/1a4i B 00JIACTH SKOHOMUKH, UCTIONIb3Ysl (PYHIaMEHTAIbHBIC 3HAHUS
Baanets:

VYK-1-B1 HaBblkoM BbIOOpa COOTBETCTBYIOUIMX aHATUTUUECKUX U BHIYUCIUTENBHBIX METOJJOB, HEOOXOIMMBIX IJIS
peleHust MpoecCHOHANBHBIX 33/1a4 B 00JaCTH YKOHOMHUKH

OIIK-2- CnocoGeH ocylIecTBIATH cOOP, 00pad0TKY U aHATU3 JAHHBIX, HEOOXOAMMBbIX [IJIsl pellleHUs!
MOCTABJIEHHBIX YIPaBJIeHYeCKHX 32/1a4, ¢ HCIOJIb30BAHUEM COBPEMEHHOI0 HHCTPYMEHTApHs U
HHTEJIEKTYATbHBIX HH(POPMAIMOHHO-AHATUTHYECKHX CHCTEM, OCYLIECTBJISITH MOIeJIMPOBAHNE, AHATN3 U
JKCHEePHMEHTHI B LIEJISAX MPOBeIeHNs 1eTATbHOI0 NCCJIeI0BAHNS 1151 PellleHus 32124 B MPO(ecCHOHAIbLHOM
obdacTn

3HaTh:

OIIK-2-31 Metonsl cOopa, aHanu3a U 00pabOTKH TaHHBIX, HEOOXOAUMBIX I PelleHuUs Tpo(eCCHOHATBHBIX 3a1a4;
OIIK-2-32 Pemrenue 3amaq B 00JIaCTH SKOHOMHKH € TIOMOIIHIO COOTBETCTBYIOIINX aHATUTHYCCKIX 1
BBIYHCIIUTEIBHBIX METOIOB

YMerh:

OIIK-2-Y1 [IpoBoanTh cOOp NAHHBIX, BBIMOIHATH PACUEThI, aHATM3UPOBATH PE3YJIBTATHI U AEJTaTh BEIBOIBI MIPU
peneHnH NpodecCHOHANBHBIX 3314

Baangers:

OIIK-2-B1 HaBblkoM BEIOOpa COOTBETCTBYIOIIMX METOJOB cOOpa, aHaM3a U 00pabOTKM TaHHBIX, HEOOXOAMMBIX JIJIst




| pewenns npogeccHoHANBHBIX 33134




4. CTPYKTYPA U COAEP KAHUE

Kon HaumeHnoBaHnue pa3aeioB u KoumnyecTBg Jlureparypa u Ipumeua
3aHATHS TeM /BUJI 3aHATHSA/ Cemectp 4acoB Komnerenuuu /ICKTPOHHLIE HHe
pecypchbl
Paznen 1. 1
DJIeMeHThI JIMHEeiHOH 1
BEKTOPHOI ajredpsl
1.1 Marpuipl 1 1 1,5 VYK-1-31 J1.1,]11.3
onpenenurenn/JIex/ OI1K-2-31
1.2 CucreMbl IMHEHHBIX U 1 1,5 VK-1-31 J1.1,J11.3
MaTpUYHBIX ypaBHeHHH /JIex/ OIIK-2-32
1.3 Pemenne cuctem JIMHEHHBIX 1 1 YK-1-¥V1 JJ1.2,J12.2,
ypasHenuii /TIp/ OIIK-2-Y1 JI13.2
1.4 | HccienoBanue cCUCTEM 1 1 VK-1-V1 J12,]12.2,
TUHEHHBIX ypaBHeHni /T1p/ OIIK-2-V1 J13.2
YK-1-B1
1.5 DneMeHTH BEKTOPHOM 1 1 VYK-1-31 J1.1,JI11.3
anreOpsl/JIex/ OIIK-2-31
1.6 Pewenue reomerpuueckux 1 2 VK-1-V1 J12,J12.2,
3aJja4 METOJJaMH BEKTOPHOU VK-1-B1 J13.2
anreopst /I1p/ OIIK-2-Y1
OIIK-2-B1
1.7 | Bemonnenue /I3 Nel/Cp/ 1 30 VK-1-V1, YK-1-B1| J11.2,J12.2,
OIIK-2-Y1 132,91
OIIK-2-Bl1
Pasnen 2. 1
DJIEMEHTBI AHAJIMTHYECKOI
reoMeTpUH
2.1 | OcHOBHbIC NOHATHUSA U 1 2 VK-1-32 J1.1,711.3
(hopMyJIbI aHATUTHYECKOM OIIK-2-31
reomeTpun/JIex/ OIIK-2-32
2.2 | Pemenue 3agau 1 2 VK-1-V1 J12,]114,
AQHAJTUTHYECKOH TeOMETPUH Ha| OIIK-2-Y1 J12.3,713.1,
IJIOCKOCTH U B OIIK-2-B1 J13.4,]13.5
npoctpancte/IIp/
2.3 | Bemomuenue JI3 Ne2/Cp/ 30 YK-1-V1, J1.2,J712.2,
YK-1-B1 132,01
OIIK-2-Y1
OIIK-2-Bl1
Pazgen 3. ®yHkuuu ogHoii 1 J12,]114,
nepemennoii. Ilpexen u J123,J13.1,
HeNpepbIBHOCTH JI13.4,J13.5
3.1 | Ilpenen pyHKUMH B TOHYKE. 1 1 YK-1-33 J1.3,711.3,
OIHOCTOPOHHHE TPEJEbl. OI1K-2-31 J133,]13.6
3ameuaTeNbHbIE MPEeAeIbI OIIK-2-32
/Jlex/
3.2 | Broruncnenue npenenon 1 2 YK-1-V1, JI1.2,]711.4,
HenpepsBHOCTS QyHKITIH/ YK-1-B1 J13.3,J13.6
Ip/ OIIK-2-Y1
OIIK-2-B1
Paznen 4. 1
JduddepennuanbrHoe
HCYHCJIeHHe PYHKIUHA OAHOH
nepeMeHHo
4.1 | IlpowsBogHas GyHKIHU. 1 | YK-1-33 J12,]114
IIpousBonHbIE 3IEMEHTAPHBIX OIIK-2-31
¢dysakrmid. Tabmuma OIIK-2-32
npousBoHbIX. [IpaBuia
BBIYHCIICHUS
npousBoHoOH/JIex/




4.2 | Beruucienve nponu3BOIHBIX U 1 2 YK-1-V1 J1.2,J711.4,
nuddepeHnnanos ot GyHKIUH OIIK-2-Y1 J12.1,]13.3,
SIBHO 3aJaHHBIX, HESIBHO 1 OIIK-2-B1 J13.6
napamerpuaecku/I1p/

4.3 | IlpumeHeHue NPOU3BOIHBIX U 1 2 VK-1-V1, J113,J11.4,
JuddepeHnmana K YK-1-B1 J12.1,J713.3,
HCCIICIOBaHMIO (DYHKIMU U JI13.6
NPUOIHKEHHBIM
BerancaeHusiM/Ip/

4.4 | Bemomaenne /I3 Ne3/Cp/ 1 37 VK-1-V1, J13,]114,

YK-1-B1 J12.1,J13.3,
OIK-2-V1 136,91
OIIK-2-B1

Yachl Ha KOHTPOJIB/KOHTPOJIB/ 1 27 VYK-1-31, VK-1-32,| JI1.1-J11.4,
VYK-1-33, VK-1-V1, J12.1-J12.3,
VK-1-B1 OIIK-2- | J13.1-J13.6, 21
Y1
OIIK-2-B1

5. ®OHJ OHEHOYHbIX MATEPHUAJIOB

5.1. Bonpochl 1J111 cCAMOCTOSITEJIbHON MOAT0TOBKH K 9K3aMEHY

Hepeuem; eonpocos 0151 NOO20OMOGKU K IK3AMENY.

1.

9]

0 0 N o

12.

13.

14.
15.
16.
17.
18.

19.

Martpuibl 1 muHeHbIe onepanyn Hag auva (YK-1-31).

Omnpenenurenn KBagpaTHRIX MaTpUIl 1 ux cBoiicta (YK-1-31).

Pemmenne cucTeMbl TMHEHHBIX YpaBHEHHI ¢ ToMomIbpio MeTona Kpamepa, ["aycca, ¢ moMomisio oOpaTHOH
Matpunsl (YK-1-31, OIIK-2-31, OIIK-2-32).

OnHOpoaHBIE CUCTEMBI TMHEHHBIX ypaBHeHHH. CyiecTBoBanue HenyieBoro pemreHus (YK-1-31).
Heonnopoassie cucteMsl muHeNHHbIX ypaBHeHUH. Teopema Kponekepa-Kanemnu (YK-1-31, OIIK-2-31,
OIIK-2-32).

MatpuuHble ypaBHEHUS: OCHOBHBIE oTpeiesieHus, Haxoxaenue pemenust (YK-1-31, OIIK-2-31, OIIK-2-32).
Bekrtopubie BenwuuHbl. JInHelHbIe onepanuu ¢ Bektopamu (YK-1-32).

[Ipom3BeneHNs BEKTOPOB: CKAILIpHOE, BeKkTOpHOE, cMemanHoe (YK-1-32, OIIK-2-31, OITK-2-32).

[psimast Ha mI0cKOCTH. Pa3muaHbIe BUABI YpaBHEHHS IPAMOM, B3auMHoe pacnonoxkenue (YK-1-32, OITK-2-
31, OIIK-2-32).

. ITnockocts B mpoctpanctee (YK-1-32, OIIK-2-31, OIIK-2-32).
11.

PaznnuHble BUB! ypaBHEHUS IUI0cKocTH. B3anmuoe pacnonoskenune miockocreit (YK-1-32, OITK-2-31,
OIIK-2-32).

[IpsiMas B pocTpaHCTBE: pa3iIudHble ypaBHEHUS, B3aMMHOE pacroioxenue npsameix (YK-1-32, OIIK-2-31,
OIIK-2-32).

Kpussie Broporo nopsiaka. Dmurnc. ['unep6ona. [Tapaboma. Onpenenenust, ypaBHeHus, ceoiicta (YK-1-32,
OIIK-2-31, OIIK-2-32).

Uucnoseie mocnenoparensHocT. [Ipenen nocnenosatensHocTH (YK-1-33, OIIK-2-31, OIIK-2-32).
@ynxuus. OcHOBHBIE TIOHTHS U cBoiicTBa. [Ipenen ¢pynkunu B Touke (YK-1-33).

[penen ¢pynkun Ha 6eckoneunoctr. AcumnToTsl (YK-1-33, OIIK-2-31, OIIK-2-32).

3ameuarensHble npenensl. Cneacreus (YK-1-33, OIIK-2-31, OIIK-2-32).

HenpepsiBHOCTh yHKIMK B TOUKE U Ha oTpe3ke. Touku paspeiBa pynkuuu (YK-1-33, OIIK-2-31, OIIK-2-
32).

ITpoussonnast ¢pyHKIMH B Touke. [IpaBuiia BEIYMCICHHUS MPOU3BOAHBIX. [IpOM3BOIHEIE 37IEMEHTAPHBIX
GbyHKIHN

(YK-1-33, OIIK-2-31, OIIK-2-32).

20.
21.

[IpousBoxHast cioxkHoit n obparHoit pynkuuii (YK-1-33).
Onpenencuue nuddepennupyemoii pyukmu. Juddepenmman. ['eomerpuyeckuii cmbich auddepeniumana

(YK-1-33, OIIK-2-31, OIIK-2-32).

22.
23.
24,
25.

26.
27.

[TpousBoanbie u nuddepennuansl Beiciumx nopsakos (YK-1-33).

MoOHOTOHHOCTH QYHKITHH. Y cinoBus BozpacTanus u yosBanus (YK-1-33, OIIK-2-31, OIIK-2-32).
Okcrpemym (yakmun. Heobxoammoe n gocrarouroe ycmosus (YK-1-33, OIIK-2-31, OIIK-2-32).
Bemyknocts Gynkun. Touku meperuba: onpeaenenne, HeodxoauMoe u gocratouroe yciosust (YK-1-33,
OIIK-2-31, OIIK-2-32).

[Tpumenenne Npou3BOAHBIX IS HccienoBanust noeaeHus ¢pynkun (YK-1-33, OIIK-2-31, OIIK-2-32).
®opmyina Teiopa. @opmyinel Makiopena aiist anemenTapabix gyaknuit (YK-1-33, OIIK-2-31, OIIK-2-32).




28. TIpasmo Jlonurans (YK-1-33, OIIK-2-31, OIIK-2-32).

IIpakmuueckue 3a0anus 0131 nOO20MOBKU K IKIAMEHY
3agaua 1- 3amava no pasgeny 1 (YK-1-V1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).
1. Pemnts cucteMy ypaBHeHHH MeTonoMm Kpawmepa:
xX+2y-z=2
-2x+3y-3z=-2

3x-4y+5z =4
1
4 3 0
A= , B=|2
1 2 3
4

3 -1 0 1
X =
S -2 -3 -2
3. PemuTs MaTpu4HOE ypaBHEHUE:! .
3amaua 2- 3anmava no pasgenam 1-2 (YK-1-V1, YK-1-B1, OIIK-2-V1, OIIK-2-B1).

1. CocTaBuTh ypaBHEHHE MPAMOH, poxosieit uepe3 Touky M(1; -2; 5) mapamiensHo nmpaMoit
{x -2y+z-4=0

2x+2y+z-8=0

2. Hatitn AB, ecu

2. lokazats, uto TpeyronsHuk ABC — paBHOOenpeHHbIi. Haiftu ero mromans u anuHy Meaunansl BM, ecom A
(-3;2;4), B(0;-2; -1), C(1;5; 9).

-

¢ = - . ¢ ¢
3. KosumHeapHsl i BekTopsl | =4+ 2by 3a- b 9 Haitrn wmeer ' u 2w YTOJI MEXKIY HUMH, €CITH

p =(1;0;1), b =(-2;3;5)

3agaua 3- 3amada no pasgenam 3-4 (YK-1-V1, YK-1-B1, OIIK-2-V1, OIIK-2-B1)

_x"+1
y=x i - T ox .
1. Yka3aTh QyHKIMH, A5 KOTOPBIX MpsIMast SIBIIICTCS. HAKIIOHHOHM acHMITOTOH 1) ;2)
x> +1
y =

x-1.

2

e’ +1

pt 2

Yy == = -x
- =x+e
3) e -1:4) Y ]
2. Ucnone3ys ¢popmyiy Teiinopa, BEIMACIATE MPUOTIHKEHHO ¢ aOCOIIOTHON OTPEITHOCTHIO, HE TIPEBOCXOISIIEH

A=0,001: Y8137 11,05

x+2

2x+3
2x-1

1- cos3x i

XxX— o0

im
— in2
3. Beruncnuts npezen: a) <0 sinT6x ; G)

5.2. HepequL paﬁoT, BBINNOJTHACMBIX B IPOLECCEC U3YUCHUSA NUCHUITIIMHDBI

o xypcy npeaycMOTpeHbI KOHTPOJIBHBIE U JOMAIIHUE PAOOTHI:

KonTpoJbHbie padoThI:

KonTtpoasnas padora Nel no pazneny 1: Pemrenue cucrem nuaeitnbix ypasaenuii. (YK-1-31, VK-1-Y1, YK-1-Bl1,
OIIK-2-Y1, OIIK-2-B1).

xX-y+2z=2
2x-3y-z=-2
3x+2y-z=4

Pewnth cucreMy JTMHEHHBIX YpaBHEHUI
a) metoznoMm ["aycca;
0) metonom Kpamepa;
B) C IOMOIILI0 OOPATHON MaTPHUIIBI




KourtpoabHasi padora Ne2 mo paszneny 2: IlpuMeHeHHe BEKTOPOB K PENICHHIO 3aj]ad aHATMTHYECKON TreoMeTpHhy
(YK-1-31, YK-1-32, YK-1-V¥1, YK-1-B1, OIIK-2-V1, OIIK-2-B1).

1. HaiiT KocuHYC yTiia MeX/y IuaroHajsIMM TapajuiesiorpaMMa 1 JuinHy AD, eciii U3BECTHBI TPH €TI0 BEPIIHHBI
A(53;-1),B(52;,0),C(6;4;-1).

2. Nau tpeyroiasHuk ABC. Beruucnuts ero miomans 1 JUIMHY MefuaHsl U3 BepiinHel A. A (5;3;-1),
B(52;0),C(6;4;-1).

3. Beruncnuth 00b€M nupamunbl A1AxAzAs 1 ee BBICOTY U3 As Ha A1AxAs. Caenath ueptéx. Ai(3;5:4),
A (58 1),A3(1;2;-1)A4(3;2;-4).

Kontpoasnas padora Ne3 mo pazgenam 3-4: Ilpemensr u mpousBoanas (YK-1-33, YK-1-V1, YK-1-B1, OIIK-2-V1

OIIK-2-B1).
1. BeuucnuTs npeaensl Nociae 0BaTeIbHOCTEN:
G-n) 5 n-2
llmﬁ hm e . 2 2
n— o - n— o llmzf’l \/3}’! -2n- \/3}1 +1
2 U+n) - U+n) 5) Sn+7 B) " ( )
2. BerauciuTb npenesnsl GyHKIHMN:
x1-2x-3 . N5+x-3 . 1g72x
lim —— lim —————— lim —=-
a) 1 32 & 6) =4 2o [x 5) x=0 sin” 5x

3. Bwramcanuth npou3BOAHYIO WK auddepeHan QyHKIHii:

2
1432x5 +1

>

y=x+ 5 y = 2
a) 1+¢™ g) 8) ¥ =In(x+\V4+x ), dy =?

JomaniHue pagoTsl:
Jomamnsas padora Ne 1 no pazgeny 1 (YK-1-Y1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).

3aoanue 1. 3anucarth U peIINTh CUCTEMY JIMHEWHBIX ypaBHEHHH AX=B.
a) merosioM Kpamepa,
0) c moMoLIbI0 OOpaTHOW MaTPUIIBL,

-1 2 5
2 -3 3 1
1 0 -5 _\=9/

B) metonoMm ['aycca.: 4= , B
3adanue 2. Pemmth MaTpuuHoe ypasHenue: A-X=B (uu X-A=B) u naiitn marpuity 4~ (o6parthyro k 4).

7 1 -3
-4 0 -12 [67 111 34}
Vpasuenune X-A=B, A= =G ,B= Ll
2 19 30
0 -5 -12]
0 2 5

3aoanue 3. Haiitit cOOCTBEHHBIC 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MATPHIIBI A=
Jomammnsas padora Ne 2 no pazgeny 2 (YK-1-V1, YK-1-B1, OIIK-2-V1, OIIK-2-B1).

3aoanue 1. lansl xoopanHatTel BepiinH TpeyronsHuka ABC: A (-4; 6), B (8;-10), C(11; 11). TpeOyercs
HaiiTu:
1) nmnuHy cTOpoHBI AB;
2) ypaBHeHus cTopoH AB n AC ¥ uX yriioBble KOI(QQUIUCHTHI;
3) ypaBHeHMs MeIHaH, IPOBEACHHbBIE U3 BEPIINH A 1 B, 1 TouKy nepeceueHns: MeuaH;
4) ypaBHenue BeicoTH CT, IpoBeieHHOM 13 BepmuHbl C, U THHY 3TON BBICOTHL.

3aoanue 2. lanwl xoopauHatel Touek A (4; -4) u B (-3; V2 ) ¥ paguyc OKpy)HOCTH R=06, ieHTp KoTOpoii
HaXOJMTCs B Havyale koopauHat. TpeOyercs:

1) cocTaBUTH KAHOHHYECKOE ypaBHEHNE TUIepO0IIbl, IPoXo el yepe3 naHHble Touku A u B, eciin

(OKyCHI THITEPOOIIHI PACTIONOKEHBI Ha OCH a0CIIHCC;

2) Haifti noxyocu, GOKyChl, SKCLEHTPUCUTET U YPaBHEHHsI aCHMITOT STOH TUIEepOOIIBI;

3) mocTpouTh rHNepOOITy, € ACHMITOTHl U OKPYKHOCTb.

A (3;-4,-9); A,(11;-11;5); A,(-4;10;-16); 4 (- 3;1;1).
3aoanue 3. [lanpl KOOPANHATHI BEPILUH MHUPAMU/IBI i )i Ay )i A ) 4( )

Tpebyercst HaiiTH:
(A 4,A4) (A,44,)

1) KOCHHYC yria MeXAIy IJIOCKOCTSIMH




2) cuHyc yriaa Mexay pebpom A]A4H IUIOCKOCTBIO A 4) ;

3) momaak rpaHu (A‘A2A3);

4) 00BEM mHpaMHIHL;

5) TOYKy ~ >, CHMMETPHYHYIO 4, OTHOCHUTENBHO ITIOCKOCTH
6) BreICOTY H, OIyIIeHHYIO U3 “ 4 HAa IJIOCKOCTh A 44 ).
Jomammnsas padora Ne3 mo paznmeny 3 (YK-1-V1, YK-1-B1, OIIK-2-V1, OIIK-2-B1).

(A[AZAS ) .

3aoanue 1. Haiitn yka3aHHbIe ITpeesnl (He TONb3ysich paBuiioM Jlonurans).
. 4x8-x+5 . x*-9 . 1- cos6x
lim ———— im_————— im—
a) rx +3x"+1. g) ~33x7-8x- 3, ) 0 Txsin3x

_l+smzx 3

=3 Y= —garctg“x
Badanue 2. HaliTi ipOM3BOTHYIO 33JaHHBIX (QYHKITHH. a) y =ix +\/; 6) 1- sin2x B) y =5

3aoanue 3. NccnenoBath MeTomamu audGepeHnnanbHOTr0 HCIUCICHUS (PYHKITUH U TIOCTPOUTH UX TpaduKH:
17- x*

= _ -2(x+1)
2 Y T ax- 5 . 6) y=Qx+3)e '

_4LAT A

x, =1

3aoanue 4. CoctaBUTh YpaBHEHHS KacaTelIbHON M HOpMaJU K rpaduKy QyHKIUH 3x+2 prouke

-3 - 7)%(8R - -
[ Sjadauue 5. Haiitn Hanbospiliee 1 HaMMEHbIIIee 3HAUCHUS QYHKITUU Y —\/Z(x 2)'(8- x) 1Ha OTpe3ke
0, 6

5.3. OueHo4Hble MaTepHAJIbI, HCIIOJIb3yeMble VISl IK3aMeHa

B cemectpe 1 mpeaycMOTpeH 3K3aMeH.

Ix3amenammnonnbie 6miersl (YK-1-31, YK-1-32, YK-1-33, VK-1-V1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).
DK3aMEHAIMOHHBIN OMIICT BKIIOYACT B ce0s 3 TCOPETUUECKUX BOIMPOCA U3 YCTAHOBJICHHOTO MEPEYHs BOMPOCOB U 3
3a[auu 1o pasaenam 1-4. bunetsr xpaHsaTcs Ha kadeape U YTBEPKICHBI €€ 3aBEAYIOIIHM.

Bonpoc 1- u3 nepedns BonpocoB 1-6 caMOCTOSATENBHON MOATOTOBKH K DK3aMEHY .
3anaua 1- u3 nepevHs NPaKTUYECKUX 3aJJaHUH JIJIs1 IOJATOTOBKH K K3aMEHY.

Bonpoc 2- u3 mepedHs BOonpocoB 7-13 caMOCTOSATETHHOI MOATOTOBKH K SK3aMEHY.
3aiaua 2- U3 nepeyHs MPaKTUISCKUX 3aJaHUi IS TIOATOTOBKH K DK3aMEHY.

Bonpoc 3- u3 nepedns BonpocoB 14-28 caMOCTOATENLHON NOATOTOBKY K 9K3aMEHY.
3agaua 3- U3 nepeyHs NPaKTUYECKUX 3aJaHUH AJIs IOATOTOBKH K DK3aMEHY.

Oopa3en 3k3aMeHANIMOHHOT0 OUJIeTa

MUHHCTEPCTBO HAYKU U BBICLIIET'O OBPA30OBAHUS POCCUMCKONM ®EJEPALINN
CTAPOOCKOJIbCKUM TEXHOJIOTMYECKHAN MHCTUTYT UM. A.A. YTAPOBA
(pumman) deneparbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIFHOTO YUPEKICHHS
BEICIIIETO 0Opa30BaHUs
«HanuoHanbHbIN HUcclieoBaTeNbCKUN TeXHONOrnYeckuil yuusepcuter «MUCHUC

CTH HUTY «MUCHUC»

Kagenpa Briciiei MareMaTky 1 HHQOPMATHKN

IK3aMeHAUOHHDIN OmyieT Ne 1

1. MaTpuuHble ypaBHEHHS: OCHOBHBIE ONPEICTICHUS, HAX0XKICHUE PEIICHHS.
-5 5 3

1 -1 -1

. 11 -13 -7
3aoaua. Haiitn o6patHyio matpuiry A™ 1y MaTpuiber A= .
2. BekTopHbIe BETMYHHBI: OCHOBHBIC OIIPEACIICHHUS, JIMHEIHBIC Ollepalliy Hajl BEKTOPAMH.

3adaqua. Omnpenenutb JBYIpaHHBIA  yroi, oOpa3oBaHHBIM NepeceYeHHEM  CIEAYIONIMX  IUIOCKOCTEH:




+3y-2z=0, x+2y+6z =0.

3. IIpousBoanas GpyHKINH B TOUKE. [ eOMeTpHUYECKHiA CMBICI IPOU3BOIHOMN. Y paBHEHHE KacaTeJIbHOW 1 HOPMAJIH.

%

1+3x
1+x

1- cos5x

lim > im
0 gretg”3x | 6) x=0

3adaua. BeraucnuTh penen: a)
IK3aMeHAHOHHDIN OnjieT Ne 2

1. OOpaTHas MaTpuLa: BHIYUCICHNE, IPUMEHEHUE K PEIICHHIO MATPUYHBIX ypaBHEHHUN

1 -1 2 2
A=|2 -3 4|,B=|3
5 3 -1 7

3adaua. Haiitu pemenne cuctembl AX=B metonom [aycca:

2. OpTOroHaIbHOCTD, KOJUIMHEAPHOCTh M KOMIUTAHAPHOCTh BEKTOPOB. OIpeesneHne, yCiIoBusl.

3adaua. Beraucantb 006EM mpamMusl A1 A2AszA4 U ee BeIcOTy U3 Ay Ha AAxAs, ecn A (3;5;4), A2 (5; 8;
1),As(1;2;-1)A4(3;2;-4). Caenatp 4epTéx.

3. OkcrpemyMm ¢yHKMA. HeoOxoamMoe 1 TOCTaTOYHOE YCIIOBHSI CYIIECTBOBAHHS SKCTPEMyMa.

3a0aua. Wcnons3ys ¢opmyny Teinopa, BBYHCIUTG NPHOMIKEHHO € aOCONIOTHOW IOTPEITHOCTBIO, HE

-041 /
npeBocxozsuieit A=0,001: € , 8,45 .




5.4. MeTonnka olleHKH pe3yabTaTOB 00y4eHUsl N0 TUCIUTITIUHE

Mo xypcy npenycMOTpeH 3K3aMeH.

DK3aMEeH CITyXKHT JUIs OLEHKH pabOThI CTy/IeHTa B TEUCHNE CEMECTpPa ¥ MPU3BaH BBIIBUTH yPOBEHb, IIPOYHOCTH U
CHCTEMAaTHYHOCTH MOJYIEHHBIX MM TEOPETUUECKHIX U MPAKTUICCKUX 3HAHUH, TPHOOPETEHNS HAaBBIKOB
CaMOCTOSITENILHOW PaOOTHI, pPA3BUTHSI TBOPUYECKOTO MBIIIICHNUS, yMEHHE CHHTE3UPOBATH ITOJTydCHHBIE 3HAHUS 1
TIPUMEHSTH UX B PEICHUH NPAKTHYECKUX 3a/1a4.

ITo nToram sK3aMeHa BBICTABIISIETCS OLICHKA: KOTIUYHO», KXOPOIIOY, «yIOBIECTBOPUTEIBHOY,
«CHCYIOBJICTBOPUTECIILHO».

OueHKa «OTJIHYHOY -

OO6yJatommiicss AEMOHCTPUPYET:

- rITyOOKHME 3HAHMS COIEPKAHMUS N3yUCHHOHN TUCIUIIIMHBI BO B3aHMOCBS3H C APYTHMH JUCIUIIINHAMUY;

- CIIOCOOHOCTH MCTIONIB30BATh TEOPETHUCCKUE 3HAHNS TIPH BBITOJHEHNH TPAKTHIECKUX 3a/IaHNH;

- apryMEHTHPOBAHHbIE, HCUEPITBIBAIOIINE OTBETHI Ha BCE BOIIPOCHI 110 OMJIETY, a TaKKe JOIOIHUTEIBHBIC BOTIPOCH
9K3aMEHaTopa;

- YMEHHE BBITIOJHATH U 000CHOBBIBATh PEIICHHE PAKTUIECKUX 3a/IlaHUH BHICOKOTO YPOBHSI CJIOXKHOCTH;

- HAJTMYUE COOCTBEHHON 0OOCHOBAaHHOI MO3UIMHK 110 00CYXKIaeMbIM BOIIPOCAM;

- cBOOO/IHOE UCIIONIb30BAaHME B OTBETaX Ha BOIPOCH MaTepHAIOB PEKOMEHIOBAHHON OCHOBHOH M JOMOJTHUTEIBHOM
JIUTEPATYPHL.

OueHka «xopomo» -

OOyJatommiicss JEMOHCTPUPYET:

- 3HAHUE OCHOBHBIX TEPMUHOB IO COJAEPKAHUIO U3yUEHHON TUCIIUILIMHEL,

- TBEpJIble 3HAHMS TEOPETUYECKOT0 MaTepuana;

- YMEHHUE J1aTh YeTKHE OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI;

- YMEHHUE pelIaTh NpakTHIECKUe 3aJaHNs;

- BJIa/ICHE OCHOBHOM JIUTEPATYpPOM, pEKOMEH/I0BAHHON MPOTPaMMOMN JUCHUTIIIUHBI.

JlomycKaroTcsl HE3HAYUTENbHBIE HETOUHOCTH B OTBETAaX HA TEOPETHUYECKHE BOTIPOCHI M IIPH BHIOIHEHUH
MPaKTUYECKUX 3aJaHUI

OneHKa «y/10BJIETBOPUTEIbHO» -

OO0y4aronuiicss JEMOHCTPUPYET:

- 3HaHUS TEOPETUUYECKOr0 MaTepHana Mo U3yuyeHHO! JUCLIUILINHE,

- HETIOJTHBIE OTBETHI HAa OCHOBHBIE BOIIPOCHI, IOMYCKas OMIMOKH B OTBETE; HEAOCTATOYHOE IIOHUMaHUE CYIIHOCTH
U3JaraeMbIX BOIIPOCOB;

- HECTOYHBIC OTBETHI HA JJOIOJHUTEIBHBIC BOIIPOCHI;

- YMEHUE BBIIOJHATH MPAaKTHIECKUE 3a1aHMs 6e3 TpyObIX OmHO0K;

- HEIOCTaTOYHOE BJIAJICHUE JIUTEPATYPOH, pEKOMEHIOBAHHOW TPOrpaMMOil TUCHUIUINHBI.

OneHKa «Hey10BJIeTBOPUTEIbHO» -

OO0y4aronmiicss JEMOHCTPUPYET:

- CylLIeCTBEHHBIE MPOOEITBl B 3HAHHUAX yU4eOHOTO MaTepHaa;

- IPUHIMIHATBHBIE OIIMOKHU NP OTBETE Ha OCHOBHBIEC BOIIPOCHI OMJIETa, OTCYTCTBUE 3HAHUH U IIOHUMaHUS
OCHOBHBIX TEPMHUHOB U OIIPEJIEICHUN;

- HCIOHMMAaHHNE CYITHOCTHU JOIOJHUTEIBHBIX BOIIPOCOB B paMKax 3a}IaHHﬁ 6I/IJ'ICT3.;

- OTCYTCTBHUE HaBBIKA WM CYIIECTBEHHBIE OIIMOKY MPH BHIIOJHEHNH IPAKTUIECKUX 3a/laHNH;

- HE3HAHUE JINTEPATYPBI, PEKOMEH/IOBAHHOH ITPOTrPaMMOi JTUCIUTIINHBIL.

OneHka «HesIBKa» — 00yYarONIIMIACS HA 9K3aMEH HE SBUIICS.




6. YA EBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHBI

6.1. PexomeHnayemasi iuTepaTtypa

6.1.1 OcHoBHas TUTEepaTypa

O0o3HaueHHUE ABTOpBI, 3arysiaBue bubanorexa HzpaTenbcTBo,
COCTABUTE/IH rojg
J1.1 [ox pen. mpod} Beicias MmaTeMaThka Bubnnoreka M.: OHUTU-
H.II. Kpemepa JUTSL 5)KOHOMUCTOB: CTU HUTY «MUCHUC» JTAHA, 2010
y4IeOHUK
112 [on pen. mpod| Beicmmas MmaTemaTika Bbubmmoreka CTU HUTY M.: KOHUTU-
H.II. Kpemepa IUTST SKOHOMHCTOB: «MUCHUC» JAHA, 2010
MIPAKTHKYM
J13 IlIunayes B. C. Bricmas mareMaTtuka: Bbubmmoreka CTU HUTY M.: Beiciuas
yaeOHuk i1 BY3o0B «MHUCHUC» mkoJja, 2001
J1.4 IIumaues, B. C. 3aJauyHUK 110 BEICIIICH bubmnoreka CTU HUTY M.: Bricmas
MaTEMAaTUKE «MHUCHUC» mkona, 2001
6.1.2 JlonojHuTEIbHASA JUTEPATYPa
Oo6o3HaueHnue ABTOpBI, 3arsnaBue bubauoreka HzparenbcTBO,
COCTABUTEJIH rojg
2.1 Kpace M.C., MatemaTHKka s Bbubmuoreka CTU HUTY CII6: ITutep, 2009
Uynpsraos b.I1. SKOHOMHCTOB: «MUCHUC»
yueOHoe mocobue
J12.2 Hanxo II. E. Beicmas marematnka bubamoreka CTU HUTY M.: Onukc: Mup
B YIIPOKHEHUAX U «MHUCHC» n O0pasoBaHue,
3amadax, U.1: yaeGHOE 2006
ocoOue JUIsl BY30B
J123 I'ycak A.A. OCHOBHI BEICTIIEH Bubmmorexa CTU HUTY Mumnck: Terpa
MaTeMaTUKHU: yaeOHOoe «MUCHUC» Cucremc, 2012
mocobue
6.1.3 MeToguuyeckue pa3padoTKku
O0o3HaueHne ABTOpPbI, COCTABUTEJH 3araaBue bubéauoreka H3parenbcTBO,
roa
J13.1 YomuusiH C.A., CaBuHa | MaTtemaruka. Bbubmoreka CTU HUTY | Crapsrii Ockour:
10.B., I'onoBuenko T.B. | DnemeHThI «MHUCHUC» CTU HUTY
aHAITUTHYISCKOM «MUCHUC», 2011
TCOMETPHH
J13.2 Tl'onoBuenko T.B., MaremaTuka. bubmmoreka CTU HUTY | Crapsrit Ockout:
YomuusH C.A.. Jluneitnas anre6pa: «MHUCHUC» CTHU HUTY
METOANYECKUE MUCuC, 2012
yKa3zaHUs 110
BEITIOJTHCHUO
JTOMAIITHUX 33JJaHu’
JI33 Apxunos B.I1L., boratoB | MaTtematuueckuii Bbubmoreka CTU HUTY | Crapsriii Ockour:
E.M., lonromonosa 2.3, aHanu3 GyHKIMN OTHOU «MHUCHUC» CTHU HUTY
MIepEeMEHHOM: «MHUCHUC», 2014
Matepuansl s
CaMOCTOSITEILHOM
paboTsl
J13.4 Honronosnosa 3.3., DJIeMeHThI JIMHEUHOM Bubmuoreka CTU HUTY | Crapsiit Ockout:



http://irbis.sf-misis.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1526U6S830T8E8G615&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2%2C%20%D0%92.%20%D0%A1.
http://irbis.sf-misis.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1228U7S830T8E2G619&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%94%D0%B0%D0%BD%D0%BA%D0%BE%2C%20%D0%9F.%20%D0%95..
http://irbis.sf-misis.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1928U1S830T4E2G719&I21DBN=IBIS_FULLTEXT&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2%2C%20%D0%92.%20%D0%A1.

T'onoBuenko T.B. anreOpsl u «MUCHUC» CTU HUTY
aHAJIUMTUYECKOM «MUCHC», 2017
reOMETPUH

JI3.5 Jonromonosa 3.0. Marematuka. Marepuans] bubnnoreka CTU HUTY | Crapsiit Ockour:
s 1—ro cemectpa: «MUCHC» CTU HUTY
Yacts 1. JIunetinas «MHCHCy, 2021
anrebpa. BexkTopsl.
AHanuTHueckas
TEOMETPHSL.

JI13.6 Honromomnosa 2.3. Marematuka. Marepuans] bubnamoreka CTU HUTY | Crapsiit Ockour:
s 1 —ro cemecTpa: «MHUCHC» CTU HUTY
Yacrs 2. I[Ipeaensr, «MHCHUCy», 2021
HETPEPHIBHOCTD,
nuddepeHnuansHoe
HCYHCIICHHUE

6.2. Ilepeuenns pecypcoB MHPOPMAIHOHHO-TeJIEKOMMYHMKAIMOHHOM ceTn «UHTEpHET»
o1 OrtkpeiToe 06pasoBanue [IIEKTPOHHBIN pecypcl: Kypesl Benyuux By3os Poccun. — Pesxxum
IocTyta: https://openedu.ru/ , CBOOOTHBIN
6.3. IlepeueHb NpOrpaMMHOro odecneyeHus
IT1 Microsoft Windows
2 Microsoft Office
6.4. Ilepeyenb NHGOPMAMOHHBIX CNIPABOYHBIX CHCTEM M NPO(JeCCHOHANIBHBIX 023 JaHHBIX
ni — Hayunas snekrponnas 6ubnmoreka eLIBRARY https://elibrary.ru/



https://elibrary.ru/
https://openedu.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHBI

7.1 YueOHas aynuropus

[lepeuenp ocHOBHOTO 000pYAOBaHNS, y4eOHO-HATIISIHBIX TTOCOOMIA:
- KOMIUIEKT MeOeJH sl IpernoiaBaTeds,

- KOMIUTEKT MeOesn 1j1si 00yJaromuxces Ha 36 OCaJ0uHbIX MECT,

- JOCKa ayJJUTOpHasl,

- KOMIIBIOTED,

- MyJIFTHMEIHA-TIPOSKTOP,

- DKpaH.

7.2 IToMelenne A1 cCaMOCTOSITEJILHON PadoThI 00y4YarOIIUXCS

YueOnas aynuropusi Ne 305

[epeueHb 0OCHOBHOTO 000PYAOBaHMS, y4eOHO-HATIISJHBIX TOCOOMIA:

- KOMIUIEKT MeOemH AJsl MPeroaaBaTes,

- KOMIUTEKT MeOenn s 00yJarommxcs,

- JOCKa ayJJUTOpHa,

- KOMITBIOTEp UIS TIPETIojaBaTeds,

- KoMnbloTepsl — 10 mT.,

- MyJIbTUMEIHa-TIPOEKTOP,

- 9KpaH.

[IporpammHoe obecrieyeHue:

- MicrosoftWindows,

- MicrosoftOffice.

B mnomemennn s caMOCTOSITENbHONH pabOTHl OOydarOmMXCS HMMEETCS MOIKIIOYEHHE K CEeTH
«MHTEpHET» M IOCTYN B MJICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OPTaHHU3AIHH.

8. METOAMYECKHUE YKA3ZAHUA JJIA OBYUYAIOIIUXCS 11O U3YYEHUIO JUCHUITJIMHBI

OOy4eHue MpOBOIUTCS B OJUH CEMECTP U OPTaHU3YETCs B COOTBETCTBUH C HACTOSIIECH ITPOrpaMMOii.
i ycnemHoro 0CBOCHHUS AUCITUILTNHEI HEOOXONMO:
- IPOCIIYIIATh U 3aKOHCIIEKTUPOBATH JICKIIMOHHEIH KypC;
- 0TpabOTaTh BHIYUCIUTEIILHBIE HABBIKM Ha MPAKTHUECKUX 3aHITHSX;
- CaMOCTOSTENbHAsl pab0Ta BKIIIOYACT CIICAYIOIINE BHJIBI IESTEIbHOCTH:
- pabora ¢ JIEKIIMOHHBIM MaTepHaJIOM, IIPEyCMaTpUBatoNIas NpopadOTKY JIEKIIHOHHBIX MaTEpPHUaJIOB
(KOHCHIEKTHI, TPE3eHTAINN) U yUeOHOM JIUTepaTypHl;
- mouck (moabop) U 0030p HAYYHOH U yUeOHOM JTUTEPATYPHI C UCIOIB30BAHHEM OHOIMOTCYHBIX U
AIIEKTPOHHBIX 00pa30BaTENBFHBIX PECYPCOB, HCTOYHUKOB HH(opMamy B ceTh «VIHTepHET» 1Mo n3ydaeMoi TeMe
JTUCIUTUTAHBL
- BBINIOJHCHHUE MHIUBUAYAITBHBIX U TPYIIIOBBIX 3a/IaHUH;
- OCBOCHHE MaTepHala, MPEayCMOTPEHHOTO JJISl CAMOCTOSTEIILHOTO N3yUYeHUS;
- TIOJrOTOBKA K MPaKTHYECKUM 3aHSITHSIM;
- TOJrOTOBKA K DK3aMEHY.
CamocTosiTesIbHasI pab0oTa HalIpaBJieHa HAa YCBOEHHE CUCTeMBI HayUHBIX U TPodeCcCHOHATBHBIX
3HaHUH, QOPMUPOBAHUSI YMEeHUH U HaBBIKOB, IIPHOOpPeTEeHIEe OIIbITA CAMOCTOSITeTLHOM
TBOp‘—IECKOfI AeAaTeJIbHOCTH.
Buibl CaMOCTOSITe/ILHOM paboThI 10 KYpCy:
a) TI0 ITeJIIM: IIOJITOTOBKA K JIEKITMOHHBIM 1 CEMHUHapaM, CaMOCTOSITeTbHOM paboTe.
0) 110 XapaKTepy paboThI: H3yUeHHe JUTePaTypPhl, KOHCIIEKTOB JIEKITUM, HalITCaHHe
WHOOPMAITMOHHBIX COOOIIIeHUH, ITO/ITOTOBKA ITPe3eHTaI[UY, BRIIOJTHEHNE 3aJJaHUI U TECTOB.
[Mocne u3yueHns: KKAOTOo pasziesna AUCIHUILIMHBI HEOOXO0AMMO BBIIOIHUTD KOHTPOJIBHYIO PadoTy MO JaHHOMY
pa3zmeny ¢ neipio orleHuBaHus 3HaHUI. KoHTpoiapHas paboTa MpOBOANTCS HA MPAKTHYECKOM 3aHSITHH.
ITo kypcy mpemxycMOTpeH 3K3aMeH.
K sKk3aMeHy HOMyCKaIOTCs CTYJCHTHI, BHITOTHUBIINE BCe KOHTPOIBHEIC U TOMAITHHE Pa0OTHI IO KAXKIOMY pa3ieiy.




