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1. HEJIX OCBOEHUSA

Lens ocBOEHMS TUCHUITIMHBI — ()OPMUPOBAaHNE KOMIETEHIIN, B COOTBETCTBHE C YYEOHBIM IJIAHOM, a TaK XK€ T0JIy4YeHne
CTy/leHTaMH 0a30BbIX 3HAHUI U HABBIKOB B 00JIaCTH — HAYYHTh ONIEPUPOBATH OCHOBHBIMH IOHATHSIMH JIMHEHHOW M BEKTOPHOM
aNreOpsl U aHATUTHYECKOH T€OMETPHH, HCIIOJIb30BaTh UX ISl TIOCTPOCHHS U pacyeTa MaTeMaTHYeCKUX Mozesen
SKOHOMHMYECKHUX SBICHUI

3agaun AMCIUILUINHGI - HAYYHTh!

— IIPUMEHSThH YUCICHHBIC METOABI B PACUETAX, UCIIOIB3Ysl OCHOBHBIE MOHSATHS M METO/BI IMHEWHOHN anreOpbl 1 aHAINTHYECKOH
TEOMETPUH,

— HuccneioBaTh (QyHKIMOHAIBHbIE 3aBUCUMOCTH, CTPOUTH I'paduKy,

— BBIIOJIHSTB PacyeThl B YCJIOBUSX HEONPECICHHOCTH 1 Ha OECKOHEYHOCTH,

— BBIOMpATh ONTHMAJIbHBIE BAPUAHTHI TIPH PEIICHUH 3KCTPEMaJIbHBIX 33j1a4,

— MPUMEHSATH MPUKJIaJHbIe IPOrPaMMHbIE CPEACTBA NPU PELICHUH 33124 IPO(PECCHOHAIBHOMN JIESITENbHOCTH.

2. MECTO JUCIUAIIJIMHBI B CTPYKTYPE OIIOII BO

ukn (pazmen) OIT: | b1.0

2.1 TpeOoBanns K NpeIBapUTEIbHON OATOTOBKE 00y4al0IIerocs:

2.1.1 | 3HaHus, yMEHUS U HaBBIKH, [TOJyYE€HHbIE IPU U3yUYSHNU 00pa30BaTeNIbHOM HPOrpaMMBbl CPETHETO OOLIETo
00pa30BaHusl WK CPEIHEr0 NPOeCCHOHATBHOT0 00pa30BaHus

2.2 JAucuuminnel (MOYJIH) U MPAKTHKHU, JAJIs KOTOPHIX OCBOEHHE JAHHOMN U CUMIJIMHBI (MOLYJI51)
He0o0X0IMMO KaK MpeliecTBYIOLIee:

2.2.1 | MaremaTudeckuii aHajan3

2.2.2 | Teopusi BepOSTHOCTEH U MAaTEMAaTUYECKasl CTATUCTUKA

2.2.3 | DKOHOMHUKO-MaTeMaTHYECKHNE METOIBI U MOJIEITH

2.2.4 | NuBectuuuun

3. AHIAUKATOPHI ®OPMHUPOBAHWA KOMITETEHIIUT,
COBMEIEHHBIE C PE3YJBTATAMU OBYYEHUSA 1O JUCIUTIJINHE

YK-1- CnocofeH ocymecTBJIATh NONUCK, KpUTHYECKUI aHAJIU3 M CHHTe3 HHpOpMannu, yMeHue
AHAIM3MPOBATH MPOLECCHI U CHCTEMBI € HCIO/IB30BAHUEM COOTBETCTBYIOIMX AHATHTHYECKHX,
BBIYMCIUTETBHBIX H IKCIIEPUMEHTAIbHBIX METOJ0B, IPUMEHATh CHCTEMHbII MOAXO/ /15 peleHus
MOCTABJIEHHBIX 32124

3HaThb:

VK-1-31 MeToas! pemeHust CUCTEM JIMHEHHBIX 1 MaTPUYHBIX YPaBHEHUI];
YK-1-32 MeTozs! perieHus 3a/1a4 aHATUTHYECKON TeOMETPUH C TOMOIIBIO0 BEKTOPOB;
YK-1-33 MeTopl BRIYHCICHUS IPEAETIOB U MPOU3BOAHBIX M MPUMEHEHHE ISl PEIIeHHs] TOCTABICHHBIX 3a/1a4

YMmerh:

YK-1-¥1 Pemarts npogeccHoHaIbHBIE 33/1a41 B 00JIACTH SKOHOMUKH, UCIIOJIB3Ys (hyHIaMEHTaJIbHbIEC 3HAHUS

Baanern:

VYK-1-B1 HaBbikoM BbIOOpa COOTBETCTBYIOIIMX aHATUTHYCCKUAX U BBIYUCIUTEIBHBIX METOIOB, HCOOXOIUMBIX IS
penieHust MpoheCCHOHATBHBIX 33134 B 00J1aCTH SKOHOMHUKHU

OIIK-2- CniocoGeH ocyliecTBJIATH cO0p, 00padOTKY U aHAJU3 JAHHBIX, HEOOXOAUMBIX /LISl pelleHHs
MOCTABJIEHHBIX YNPaBJIeHYECKHX 32/1a4, ¢ HCI0JIb30BAHUEM COBPEMEHHOT0 HHCTPYMEHTAPHS U
HHTEJUVIEKTYAIBLHBIX HH()OPMALMOHHO-AHAIMTHYECKHX CHCTEM, OCYLIECTBISATH MOAETHPOBAHUE, AHAJIN3 U
IKCHEPHMEHTHI B LeJIsX MPOBedeHNs AeTATbHOI0 HCCAeI0BAHNS JJIs1 PellIeHHsi 3a1a4 B MPog)ecCHOHATbHOM
obJjacTu

3HaTh:

OIIK-2-31 Metonp! cOopa, aHanmu3a 1 00pabOTKU TaHHBIX, HEOOXOAUMBIX JUISl PElIeHUs TPO(heCCHOHANBHBIX 3a7a4;
OIIK-2-32 Pemenue 3a1a4 B 001aCTH SKOHOMHKH C TIOMOIITBIO COOTBETCTBYIOIINX aHATUTHIECKUX U
BBIYHCIIUTEIbHBIX METOJIOB

YMernb:

OIIK-2-Y1 IIpoBoauTh cOOp NaHHBIX, BBIMOIHATh PACUEThl, aHAIN3UPOBATH PE3YJILTATHI U JEIaTh BEIBOABI ITPH
penieHur npodecCHOHANBHBIX 33/1a4

Baanern:

OIIK-2-B1 HaBbIkOM BBIOOpa COOTBETCTBYIOIIMX METOJIOB COOpPa, aHANHM3a U 00pabOTKHN TaHHBIX, HEOOXOIMMBIX IS




| pemenns npogeccHoHANBHBIX 33134




4. CTPYKTYPA U COAEP)KAHUE

Jlutepatypa u

Kog HaumeHoBaHue pa3iesnoB u KounuectBo Mpumeuq
3aHATHS TeM /BU] 3aHATHS/ Cemecrp 4acoB Komnerenuuu JJICKTPOHNEIE HUe
pecypcsl
Pazgen 1. 1 34
DJIeMeHThI JIMHeHOH 1
BEKTOPHOI a/1redphI
1.1 Matpuiibl 1 1 2 YK-1-31 J1.1,J11.3
onpenenurtenn/JIex/ OI1K-2-31
1.2 CHCTeMBI TUHEHHBIX U 1 4 VK-1-31 J1.1,J11.3
MaTpHYHBIX ypaBHeHuH /JIek/ OIIK-2-32
1.3 Pemienne cucrem TMHEHHBIX 1 4 YK-1-V1 J1.2,J12.2,
ypasuenuii /T1p/ OIIK-2-Y1 J13.2
1.4 | HccinemoBanue CUCTEM 1 4 VK-1-V1 JJ12,J12.2,
TUHEWHBIX ypaBHeHHH /T1p/ OIIK-2-V1 132
YK-1-B1
1.5 DNeMeHTHI BEKTOPHOI 1 6 VK-1-31 J1.1,JI11.3
anreopsl/JIex/ OIIK-2-31
1.6 Pewmenne reomerpuueckux 1 4 VK-1-V1 J12,J12.2,
3a[a4 METOaMHU BEKTOPHOU VK-1-Bl J13.2
anreopsr /T1p/ OIIK-2-Y1
OIIK-2-B1
1.7 | Bemmoanenue /I3 Nel/Cp/ 1 10 VK-1-V1, VK-1-B1| JI1.2,J12.2,
OIIK-2-V1 J13.2,01
OIIK-2-Bl
Paszgen 2. 1 26
DJieMeHTbl AHAJTUTHYECKOI
reoMeTpHH
2.1 | OcHOBHBIE MOHATUS U 1 8 VYK-1-32 J1.1,711.3
(hopMyJIbI aHATUTUYCCKOM OIIK-2-31
reomerpun/JIek/ OIIK-2-32
2.2 Pemenne 3amau 1 8 VK-1-V1 J12,J114,
aHAJTMTHYECKOI TeOMETPUH Ha OIIK-2-V1 J12.3,J13.1,
IUIOCKOCTH U B OIIK-2-B1 J134,]13.5
npocrpanctee/Ilp/
2.3 | Bemomnenue I3 Ne2/Cp/ 10 YK-1-V1, J11.2,J712.2,
VYK-1-B1 J13.2,51
OIlK-2-V1
OIIK-2-B1
Pa3gen 3. ®ynkuuu oqHoM 1 J12,J114,
nepemenHoii. [Ipexen u J123,J13.1,
HeNnpepbIBHOCTH J134,J]135
3.1 | Ilpenen pyHKIMH B TOYKE. 1 6 YK-1-33 J13,711.3,
OJIHOCTOPOHHHE Tpeiebl. OIIK-2-31 J13.3,]13.6
3ameuatenbHble IPeieIibl OIIK-2-32
/Jlex/
3.2 | Brruncienue npenenon 1 6 YK-1-V1, JJ1.2,J11.4,
HenpepeiBHOCTS pyHKITIT/ YK-1-Bl J133,J713.6
Mp/ OIIK-2-V1
OIIK-2-B1
Pazgen 4. 1 39
JAuddepenunansnoe
HCYHCcIeHHe QYHKIUM OHOM
nepeMeHHOi
4.1 | IlpowsBogHas HyHKIHH. 1 8 YK-1-33 12,7114
IIpousBoaHbIE 3IEMEHTAPHBIX OIIK-2-31
¢ynkmid. Tabnuna OIIK-2-32

npou3BoaHbIX. [IpaBuia
BbIYUCJICHUSA
nipousBoaHON/JIex/




4.2 | BrruucieHre Npou3BOIHBIX H 1 4 YK-1-V1 J1.2,J11.4,
nmudhepeHnraios oT GyHKINH OIIK-2-V1 J12.1,J133,
SIBHO 3aJJaHHBIX, HESIBHO U OIIK-2-B1 J13.6
napamerpuaecku/I1p/

4.3 | IlpumeHeHUE IPOU3BOAHBIX U 1 4 YK-1-V1, J11.3,J711.4,
nuddepeHimana K YK-1-Bl J12.1,J713.3,
HCCIICAOBAHUIO QDYHKITMH U J3.6
MIPUOIMKECHHBIM
BerumcieHusm/Ip/

4.4 | Bemomuenne /13 Ne3/Cp/ 1 11 VK-1-V1, J13,J11.4,

VK-1-B1 J12.1,J13.3,
OIIK-2-V1 J13.6,01
OIIK-2-B1

Yacel Ha KOHTPOJIB/KOHTPOJIL/ 1 45 VK-1-31, VK-1-32,| JI1.1-J11.4,
VK-1-33, VK-1-V1, J12.1-J12.3,
YK-1-B1 OlIK-2- | J13.1-J13.6, 21
v1
OIIK-2-B1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonmpochl 1Jisl CAMOCTOSITEJILHOM MOATOTOBKH K IK3aMEHY

Hepeueub eonpocoe 01 HOO20MOBKU K IK3AMeny.
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12
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Martpuiibl 1 TuHeHHbIe onepanuu Hag Humu (YK-1-31).

Onpenenureny KBagpaTHRIX MaTpUIl 1 uX cBoiictBa (YK-1-31).

Pemenne cuctemMpl THHEWHBIX YpaBHEHHH ¢ TomMonibio Metoga Kpamepa, ["aycca, ¢ momomibto oOpaTHOH
matpuisl (YK-1-31, OIIK-2-31, OIIK-2-32).

OnHOpOAHBIE CUCTEMBI JIMHEHHBIX ypaBHeHUH. CymiecTBoBanue HeHyeBoro peuenus (YK-1-31).
Heonnopoansie cucremsl nuHeHHbIX ypaBHeHuid. Teopema Kponekepa-Kanemu (YK-1-31, OIIK-2-31,
OIIK-2-32).

MarpuuHble ypaBHEHUS: OCHOBHBIE olpeneneHust, Haxoxaenue pemenus (YK-1-31, OIIK-2-31, OITIK-2-32).
BexropHubie BenmmuuHbl. JInHeliHbIe onepanuu ¢ BekTopamu (YK-1-32).

IIpon3Benenus BEKTOPOB: CKAIApHOE, BekTopHOE, cMemanHoe (YK-1-32, OIIK-2-31, OITK-2-32).

[Ipsmas Ha mIockocTy. Pa3nmudHbie BUABI ypaBHEHUS MPsIMOii, B3anMHoe pacnonoxkernne (YK-1-32, OIIK-2-
31, OIIK-2-32).

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

PaznuyHble BUBI ypaBHEHUs 1U10cKocTH. B3anmuoe pacnionosxenue miockocreit (YK-1-32, OITK-2-31,
OIIK-2-32).

IIpsiMast B mpocTpaHCTBE: pa3IndHbIe ypaBHEHU, B3aMMHOE pacnojoxenue npsameix (YK-1-32, OIIK-2-31,
OIIK-2-32).

Kpussie BToporo nmopsaka. Dmmmrc. ['umepbona. [Tapaboma. Onpenenenus, ypaBHenus, coiicta (YK-1-32,
OIIK-2-31, OIIK-2-32).

Yucnossie nocienosatensHocTH. [Ipenen mocienoBatensHocTH (YK-1-33, OIIK-2-31, OITK-2-32).
Oynkuus. OcCHOBHbIE HOHATHS U cBoiicTBa. [penen Gpynkumu B Touke (YK-1-33).

[Mpenen ¢pynkuun Ha 6eckoneyHoctu. Acumntotsl (YK-1-33, OIIK-2-31, OIIK-2-32).

3ameuarensHble npeaensl. Creactsus (YK-1-33, OIIK-2-31, OIIK-2-32).

HenpepbiBHOCTh QyHKIMU B TOUKE U Ha oTpe3ke. Touku paspeiBa pynkuun (YK-1-33, OIIK-2-31, OIIK-2-
32).

IIpousBoaHas pyHkuuu B Touke. [IpaBuia BEIYUCICHUS TPOU3BOAHBIX. | [pOM3BOHbIEC 3IEMEHTAPHBIX
yHKIHIA

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

20.
21.

IIpousBoaHas cinoxxHOi n obparHo# Qynkumii (YK-1-33).
Onpenencuue nuddepeniupyemoit pyukimu. Juddepennuan. ['eomerpuueckuii cmbicn auddepennuana

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

22.

23

24.

25

26.

27

[TpousBonHbie u nuddepenuansl Beicinx nopsakos (YK-1-33).

MOoHOTOHHOCTH (yHKIHHU. Y CiI0BHUs Bo3pactanus u yosiBanust (YK-1-33, OIIK-2-31, OITK-2-32).
OxcrpemyMm yakmmm. Heobxommmoe u gocrarounoe ycinosus (YK-1-33, OIIK-2-31, OIIK-2-32).
Bremyknocts @yrkiun. Touku mepernda: onpeneneHue, HeodxoauMoe u gocrarounoe ycuosus (YK-1-33,
OIIK-2-31, OIIK-2-32).

[IprmeneHne NPOU3BOAHBIX [UIsl HcciienoBanust noseaeHus ¢pynkun (YK-1-33, OIIK-2-31, OIIK-2-32).
Dopmyia Teitsopa. @opmynsl MakiopeHa gt stemenTapabix Gynkuuii (YK-1-33, OIIK-2-31, OIIK-2-32).




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

Ilpakmuueckue 3a0anus 011 n0020MOEKU K IK3AMEHY
3amaua 1- 3agaua no pasgeny 1 (VK-1-Y1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).
1. Pemuts cucteMy ypaBHeHui MmetonoM Kpamepa:
X+2y—z=2
2x+3y-3z=-2

3x—-4y+5z=4
4 30
A= , B=
1 2 3

[3 —1] ( 0 1 )
5 =2 -3 2
3. Pemuth MaTpU4YHOE ypaBHEHHUE:! .
3amaua 2- 3amaua no paszgenam 1-2 (YK-1-V1, YK-1-B1, OIIK-2-V 1, OIIK-2-B1).
1. CocTaBUTh ypaBHEHHE MPSIMOM, Ipoxosmmeit uepe3 Touky M(1; -2; 5) mapamnensHo mpsaMoit
{x —2y+z-4=0

2x+2y+z—-8=0

B ST

2. Haittu AB, ecin

2. Nokazats, uyto TpeyronbHuk ABC — paBHOOepenHsIil. Haiitn ero miomans u amuHy Meauansl BM, ecmn A
(-3;2;4), B (0; -2; -1), C(1;5; 9).

- - - >
¢ = ¢ — . ¢ ¢
3. KosuunHeapHsl jin BeKTopsl | = a4+ 2by © =3a—=b 9 Hajirn mmms & u 2 n YTOJI MEXIYy HAMH, €CITH

a=(1L0:1), b=(-2:3%5)

3agaua 3- 3amaua no pazgenam 3-4 (YK-1-V1, YK-1-B1, OIIK-2-VY1, OIIK-2-B1)

1. Yka3aTh QyHKIHH, TSI KOTOPBIX IpsSMast Y =X gpnsercs HaxI0HHOI ACHMITOTOI 1) X ;2)
2
x +1

x-1.
b

y

x

e +1 .

30 e Ty =ae

2. Ucnone3ys ¢popmyry Tetinopa, BEIMUCIATE TPUOIIDKEHHO C a0COMIOTHON TOTPEITHOCTRIO, HE TIPEBOCXOIIECH
A=0,001: Y8137 "In1,05

x+2
1-cos3x 2x+3
lim— el 2x-1
3. Berumcnuts npegen: a) <0 sinT6x ; G) .

5.2. Hepeqeﬂb paﬁoT, BBINNOJIHAAEMBIX B IIPOLECCE U3YUCHUS TUCHUIIJINHDBI

o kypcy npeaycMOTpeHbI KOHTPOJIBHBIC U JOMAIIIHUE PAOOTHI:

KonTpoJbHble padoThi:

Kontpoasnas padora Nel mo pa3geny 1: Pemenue cucrem nmuHeiHbx ypaBaeHui. (YK-1-31, YK-1-V1, YK-1-B1,
OIIK-2-Y1, OIIK-2-B1).

X—y+2z=2
2x-3y-z=-2
3x+2y—-z=4

Pewuts cucteMy JIMHEHHBIX YpaBHEHUI
a) meronoM ["aycca;

0) metomom Kpamepa;

B) C MTOMOIIBI0 OOPATHON MATPHIIBI




KouTtposbHasi padora Ne2 mo pasneny 2: [IpuMeHeHHE BEKTOPOB K PEIICHHUIO 3aJad aHATUTHYECKOW T€OMETPHH
(YK-1-31, YK-1-32, YK-1-¥1, YK-1-B1, OIIK-2-V1, OIIK-2-B1).

1. Haiitn KocHHYC yTiia MeXIy IUaroHaJIsIMU IapajuiesorpaMMa u uinHy AD, eciy U3BECTHBI TPU €TI0 BEPIIMHEI
A(53;-1),B(5:2;0),C(6;4;-1).

2. lan tpeyronsHUK ABC. Bbraucnuts ero miomanp 1 JUIMHY Meinanbl U3 Bepiiuabl A. A (5;3;-1),
B(5;2;0),C(6;4;-1).

3. Beruucauth 006EM mupamuabl AijA,AsAs U ee BeIcOTy U3 As Ha A1AxAs. Croenath uepték. A (3;5;4),
Ay (58 1),A3(1;2;-1)A4(3;2;-4).

Kontpoasnas padora Ne3 no paszgenam 3-4: Ilpenmensr u npousBoaHas (YK-1-33, YK-1-V1, VK-1-B1, OIIK-2-V1
OIIK-2-Bl).
1. BeIYnCIUTE IpeieNnsl Mocie10BaTeIbHOCTEN!:

(3-n) . [S_njn_z

lim2n (\/3}12 —2n -3 +1)

m-—=——3 lim
2) 2 (14+n) —(1+n) 5) "o\t B) "
2. Beraucnuth npenenbl QyHKITHiA:
5 [ _ 2
lim x—2x-3 lim 5+x-3 lim tg 22x
a) x—>-1 xz +x 6) x4 2—\/; B) x>0 gin” Sx

3. Bwraucnauts npou3BogHYy0 win auddepeniuan GyHKInii:
—\2
y=x+ 53)( y:[1+32x5+lj >
a) 1+e™ @)

Jomaninue padoTsi:
Jomammnsisi padora Ne 1 mo pazgeny 1 (VK-1-V1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).

2
8) y=In(x+\V4+x ),dy="?

3aoanue 1. 3amicaTh U PEIINTh CUCTEMY JIMHEHHBIX ypaBHeHUH AX=B:
a) merogoM Kpamepa,
0) c HOMOI1IBI0 00paTHON MaTpPHIIbI,

-1 2 5
2 3 3 1
B) MeronoMm ["aycca.: A= L , B= -9 .

3aoanue 2. Pemuth Matpuunoe ypasuenue: A-X=B (unu X-A=B) u naiitu marpuity 4™ (o6pathyro K 4).
7 1 3

-4 0 —12} (67 111 34)
4 10 -1 B= -57 93 -133

VYpasuenune X-A=B, A=

0 2 5

2 19 30
0 -5 -12
3adanue 3. Haiitu cOOCTBEHHBIC 3HAUEHHS U COOCTBEHHBIE BEKTOPHI MATPHUIBI A=
Jomamnsisi padora Ne 2 o pasgeny 2 (VK-1-V1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).

3aoanue 1. lanwl koopauHaThl BepiuuH Tpeyronsauka ABC: A (-4; 6), B (8; -10), C (11; 11). Tpedyercs
HaiTu:
1) nnuny cTopoHbl AB;
2) ypaBHeHHUs cTOpoH AB u AC 1 uX yrioBble KO HHUIUEHTHI;
3) ypaBHeHHS MeIWaH, IPOBEJCHHBIC U3 BepIIMH A 1 B, 11 Touky mepecedeHus: MenaH;
4) ypasHeHue BrICOTH CT, IPOBEICHHON N3 BepmHBI C, U UIHHY 3TOH BBICOTHI.

3aoanue 2. lanpl koopauHaThl Touek A (4; -4) u B (-3; V2 ) ¥ paguyc OKpyXHOCTH R=0, 1ieHTp KoTOopoi
HaxOJMTCsI B Havyaje koopauHat. Tpedyercs:

1) cocraBUTh KAHOHMYECKOE YpaBHEHHE TUTIEPOOIIBI, TPOXOIAIICH Yepe3 JaHHbIe Touku A u B, ecin

(hoxyceI THITEpOOITBI PACIIOTI0KEHBI HAa OCH a0CIIHCC;

2) HaiiTi noiyocu, (GOKyChI, SKCLEHTPHCUTET M YPaBHEHHS aCUMIITOT 3TOi r'HIepOOIIBL;

3) MOCTPOHTH rHIIEPOOITY, €€ ACHMITOTBI H OKPYKHOCTb.

A,(3;-4;-9); A,(11;-11;5); 4,(-4;10;-16); A (-3;1;1).
3aoanue 3. Jlanbl KOOPAMHATHI BEPILIMH TUPAMUJIBI 1 )i Ay )i A ) 4( )

TpeOyeTcs HaiiTh:
(A44,4y) (4,4:4,).
u

1) KoCHHYC yria MeXAy IUIOCKOCTSIMU




AAA
2) cuHyc yria Mexay pebpom A‘A“I/Innocxocmo (444) ;
3) momEaab rpaHu (44, 4;) ;
4) 00BEM mupaMums;
A (444,)
5) TOuKy ~ 3, CHMMETPUYHYIO “ 4 OTHOCHUTEIBHO IIOCKOCTH ;

6) BBICOTY H, ONyLIEHHYIO U3 ~ 4 Ha IJIOCKOCTh (444) .
Jomammnsist padora Ne3 no pazneny 3 (YK-1-Y1, YK-1-B1, OIIK-2-V1, OIIK-2-B1).

3aoanue 1. HaiiTn yka3aHHbIe IIpeaensl (He TONb3ysch npaBuiioM JlonuTas).

. 4x®—x+5 . x* =9 . 1—cos6x
lim————— im_———— im————
a) 7 x +3x"+1; g) ©33x" —8x—-3; p) 0 Txsin3x

_ I+smzx

= ‘3[ Y= — arctgzx
3adanue 2. Haiiti npon3BOIHYIO 3aJaHHBIX QYHKITHIL. a) Y=ENx+ \/; 0) 1—sin2x B) y=35

3aoanue 3. UccrenoBath MeTonamu auddepeHnnanrsHoro HCUUCIIeHNs QYHKIMH U IIOCTPOUTH HX rpaduKu:
17— x?

= —2(x+1
2) Y= ax=5 . 6) y=(2x+3)e ( ).

LA T A

v - x =
3aoanue 4. CoctaBUTh YpaBHEHUsI KacaTeJbHON U HOpMalH K rpaduky GyHKIHH 3x+2 grouke 0

_3 —~2)%(8 — x) —
3aoanue 5. Haiitn Hanbonplee 1 HAaMMEHbIIee 3HaYeHHUS (HYHKIMN V= \/2()6 2)(8-x)-1 Ha OTpE3Ke
[0, 6]

5.3. OHeHO‘leIe MaTepuaJjbl, HCIIOJb3YEMbIC IJIF JK3aME€Ha

B cemectpe 1 mpeaycMOTpeH 3K3aMeH.

Ix3amenannonunie omiaersl (YK-1-31, YK-1-32, YK-1-33, VK-1-V1, YK-1-B1, OIIK-2-VY1, OIIK-2-B1).
OK3aMEeHAI[MOHHBIA OMJIET BKIIIOYAET B ce0sl 3 TEOPETUUECKHUX BOIIPOCA M3 YCTaHOBJICHHOTO TMEPEYHs BOIPOCOB H 3
3a1a4u 1o pasaenam 1-4. bunetsr xpausaTcs Ha Kadeape U yTBepKICHBI €€ 3aBEIYOIIHM.

Bomnpoc 1- u3 mepeuns BonmpocoB 1-6 caMOCTOATEEHONW OATOTOBKHU K 3K3aMEHY .
3agaya 1- U3 nepevHs NPaKTUIESCKUAX 3aJaHUN JJIS IOATOTOBKH K SK3aMEHY.

Bomnpoc 2- u3 nepeuns BonpocoB 7-13 caMOCTOSITENBHOM MOATOTOBKH K AK3aMEHY.
3apaua 2- U3 nepeyHs NPakTUUECKUX 3aJaHUN AT OATOTOBKH K 9K3aMEHY.

Bonpoc 3- uz nepeunst BopocoB 14-28 caMOCTOSTENBHOM MOATOTOBKH K K3aMEHY.
3agaua 3- U3 nepevHs MPaKTUUIECKHUX 3aJaHHH ISl TOATOTOBKH K 9K3aMEHY.

O6pa3sen 3K3aMeHANIMOHHOT0 O1JIeTa

MUHHCTEPCTBO HAYKHU U BBICILIETO OBPA3OBAHM S POCCHUIMCKON ®EJIEPALINA
CTAPOOCKOJbCKHI TEXHOJOI'MYECKAM HHCTUTYT WM. A.A. YTAPOBA
(punman) penepanbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEXKICHUS
BBICIIEro 00pa3oBaHus
«HarnuonanbHbIN Hccea0BaTeNbCKui TexHoMorndeckuii yausepcuretr «MUCHUCy»

CTH HUTY «MUCHUC»

Kadenpa Beiciiieii Marematuky U MHQOPMATHKH

DK3aMeHaAlMOHHBIH Onyet Ne 1

1. ManI/I‘IHBIe YpaBHCHHA: OCHOBHBIC ONIPCACIICHUSA, HAXO0XKICHUC PCIICHUA.
-5 5 3

1 -1 -1

. 11 -13 -7
3adaua. Haiitu o6parayto marpuily A™ i1 marpuisl A= .
2. BekTopHBIE BETMUMHBI: OCHOBHBIE ONPE/EICHUS, TUHEHHBIE ONepallii HaJl BEKTOPaMH.

3adaua. Omnpenenuth OBYIpaHHBIA  yroin, oOpa3oBaHHBI IepeceueHHeM  CIeNYIOUIMX  IUIOCKOCTEH:




+3y—-2z=0, x+2y+6z=0.

3. Ilpou3BoaHast pyHKIHHU B TOUKE. | €OMETpUUECKH CMbICIT IPOU3BOIHON. Y paBHEHHE KAacaTeIbHON U HOPMAJIH.

5
1—cos5x . (1+3xjx
—_— lim

1+x

lim
x—=0 2 x
3a0aua. BeraucnuTs npenen: a) 0 arctg”3x ; 0) >0

JK3aMeHAIMOHHDII OmJieT Ne 2

1. O6paTHast MaTpHLa: BHIYMCICHUE, TIPUMEHEHUE K PEIICHUIO MATPUYHBIX yPaBHEHHHA

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

3aoaya. Haitn pemienue cuctemsl AX=B Metonom [aycca:

2. OpTOroHaIbHOCTh, KOJUIMHEAPHOCTh M KOMIUTAHAPHOCTh BEKTOPOB. OIpeaciicHue, YCIOBUS.

3adaua. Beraucoutb 006EM mupamMunsl A A>AszA4 1 ee BBICOTY U3 Ay Ha AjAAs, ecmi A1 (3;5;4), A2 (5;8;
1),As(1;2;-1)A4(3;2;-4). CoenaTp 4epTEx.

3. DkcerpemyM ¢yHKimu. HeoOxoanmMoe 1 10CTaTOUHOE YCIOBUSI CYIIECTBOBAHUS SKCTPEMYyMa.

3a0aua. Wcnomeszys Gopmyny Teinopa, BBEYUCIUTh NPUOMIDKEHHO € aOCOJIOTHOW TOTPEIIHOCTHIO, HE

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




5.4. MeToauKa OlleHKH Pe3yJabTaTOB 00y4eHusl M0 JUCHUINIHHE

o kypcy mpeayCMOTpEH 3K3aMeH.

OK3aMEH CITyXKHT JUIS OLICHKH PabOTHI CTy/ICHTA B TCUCHNE CEMECTPa U IIPHU3BaH BHISIBUTh YPOBEHbD, IPOYHOCTH 1
CHCTEMaTHYHOCTH ITOJYYCHHBIX UM TEOPETUIECKUX M NPAKTHIECKNX 3HAHU, TPHOOPETEHNST HABBIKOB
CaMOCTOSATEIILHON PabOThI, Pa3BUTHS TBOPYECKOT'O MBIIUICHNS, yMEHHE CHHTE3UPOBATh TIOJIydeHHBIC 3HAHUS 1
MPUMEHSTh UX B PELICHUU MPAKTUYECKUX 3a/4a4.

ITo nToram sk3aMeHa BBICTABIISIETCS OL[EHKA: «OTIIMYHOY, «XOPOILO», KyJOBIECTBOPUTEIIEHOY,
«HEYIOBJICTBOPUTEIBHOY.

OueHka «OTINYHOY -

OO0yuarontuiics AEMOHCTPHUPYET:

- IITyOOKME 3HAHUS COACPKAHMUS N3yUSHHON TUCIUILIHMHBI BO B3aUMOCBSI3H C JPYTHMH JUCHUIITMHAMH;

- COCOOHOCTH HCTIOJIB30BATh TEOPETHUECKNE 3HAHKS NP BHIMTOJHEHUH MPAKTHIECKUX 3a/1aHHH;

- apryMEHTHPOBaHHBIE, HCUEPIIBIBAIOIIIE OTBETHI Ha BCE BONIPOCHI 110 OMJIETY, a TAKXKE JOTIOJIHUTEIEHBIE BOTIPOCH
9K3aMEHaToPa;

- YMEHHE BBIIOJIHATH U 000CHOBBIBATh PELIEHHE NPAKTHYECKNX 3alaHUH BHICOKOTO YPOBHSI CJIOKHOCTH;

- HAJIMYMe COOCTBEHHOW 0OOCHOBAHHOI MO3MIIMH 10 00CYK/IaeMbIM BOIIPOCaM;

- cB0OOO/IHOE MCIIONB30BaHUE B OTBETaX Ha BOIPOCHI MaTepHAIOB PEKOMEH/I0BAaHHON OCHOBHOH M JJOMTOJTHUTEIHHOM
JIUTEPATyPHI.

OueHka «xXopoio» -

OO0yyarontuiicss AeMOHCTPHPYET:

- 3HAHHUE OCHOBHBIX TEPMHUHOB M0 COJEPKAHUIO U3yUYEHHON TUCIMITINHEL,

- TBEp/ible 3HAHHsI TEOPETUIECKOI0 MaTepuana;

- YMEHHE J1aTh YETKHE OTBETHI HA TOCTABJIEHHBIE BONIPOCHI;

- YMEHHE pelIaTh NpaKTHUECKUe 3aJaHus;

- BJIaJIcHUE OCHOBHOW JTUTEPaTypOil, peKOMEH0BAaHHOM MPOrpaMMON JTUCHIUTIIIAHBI.

JlomyckaroTcsi He3HaYUTENIbHBIE HETOYHOCTH B OTBETAaX HA TEOPETHUECKHUE BOIPOCH! M IIPH BHITOTHEHUH
MPaKTUYECKUX 3aJaHUIl

OneHka «y10BJIETBOPUTEILHO) -

OOyuaronuiicsi IeMOHCTPUPYET:

- 3HaHUS TEOPETHUECKOr0 MaTepHaa o U3y4eHHON TUCIUILINHE;

- HETIOJIHBIE OTBETHI HA OCHOBHBIE BONPOCHI, TOIYCKas OIIMOKU B OTBETE; HEJOCTATOYHOE TOHUMAaHKE CYLTHOCTH
H3JaraeMbIX BOIIPOCOB;

- HCTOYHBIC OTBETHI HA JOIOJIHUTEIBHBIC BOIIPOCHI;

- YMEHHE BBITOTHATH MPAKTUIECKAE 3a4aHus 0e3 TPYOBIX OIHO0K;

- HEIOCTATOYHOE BJIAJICHUE JIMTEPATYPOIl, PEKOMEHIOBAHHOW MTPOrpaMMOI TUCHUIUIMHEI.

OneHka «Hey/10BJIETBOPUTEJIbHO» -

OOyuaronuiicsi IeMOHCTPUPYET:

- CyIIECTBEHHBIE ITPOOEIIBl B 3HAHHMSIX YUEOHOTO MaTepHaa;

- IPUHIMIHAJIBHBIC OIINOKY IIPH OTBETE Ha OCHOBHBIE BONIPOCHI OMJIeTa, OTCYTCTBUE 3HAHUH M TIOHUMaHHUs
OCHOBHBIX TEPMHHOB U OIIPEIEICHU;

- HCMOHUMAHHWE CYITHOCTHU JOMOJHUTEIBHBIX BOIIPOCOB B paMKax SallaHI/Iﬁ 6I/IHCTa;

- OTCYTCTBHE HaBBIKA WJIM CYIIECTBEHHbIE OMIMOKY IPH BHINOIHEHUH MPAKTUIECKUX 3a/1aHNH;

- HE3HaHHUE JINTEPATyPBbl, PEKOMEH/IOBAHHOH MTPOTrpaMMOil AUCIUILINHBIL.

OneHka «HesIBKa» — 00yJaroNIuics Ha 9K3aMEH HE SBHJICS.




6. YA EBHO-METOANYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUME JUCHUITJIMHBI

6.1. PexomeHnayemasi iuTeparypa

6.1.1 OcHoBHas JauTEpaTypa

O0o3HaueHH€ ABTODBI, 3araaBue bubdaunoreka H3parenncTBo,
COCTABUTEJIH rojg
J1.1 Iox pen. mpod} Beiciias mareMaTnka Bubnmnoreka M.: IOHUTHU-
H.II. Kpemepa JUTSL 5KOHOMUCTOB: CTU HUTY «MUCHUC» IIAHA, 2010
y4IeOHUK
1.2 Ilox pen. mpod} Beicmas maTemaTnka Bubmorexa CTU HUTY M.: FOHUTU-
H.II. Kpemepa IUTSE SKOHOMFICTOB! «MUCHUC» JAHA, 2010
MPAaKTUKYM
J1.3 [Mumnayes B. C. Briciast MaremaTuka: Bubmmorexka CTU HUTY M.: Beicuas
yueOHuk it BY30B «MHUCHC» mkoua, 2001
J1.4 [Iumaues, B. C. 3aJavyHHK 110 BBICIIICH bu6bmuoreka CTU HUTY M.: Beicmmas
MaTEMAaTUKE «MUCHC» mkona, 2001
6.1.2 JlonoJHUTEeIbHAS TUTEPATYPa
Oobo3HaueHue ABTOpBI, 3arnaBue bub6aunorexka H3narenncTBO,
COCTABHUTEJH roj
J2.1 Kpacc M.C., Marematuka s Bubaunorexka CTU HUTY CII6: Iutep, 2009
Uynpemos Bb.I1. 9KOHOMHCTOB: «MUCHUC»
yueOHOe mocodue
J12.2 Janko I1. E. Bricmast MaremaTnka bubnnoreka CTU HUTY M.: Onukc: Mup
B YNIPXXHCHUSAX H «MUCHUC» n ObpazoBanue,
3amadax, Y.1: yaeOHOE 2006
mocoOue ISl By30B
J23 I'ycak A.A. OCHOBBI BEICTIIEH Bubmorexa CTU HUTY Mumnck: Tetpa
MaTeMaTHKH: YieOHOe «MUCHUC» Cucremc, 2012
mocobue
6.1.3 MeToauueckue pa3padoTKu
Oo0o3HayeHue ABTOPbI, COCTABUTEIHN 3arjiaBue bubaunoreka HM3pareancTBo,
rojg
Jd3.1 YomuusH C.A., CaBuHa | MaTtemaruka. bubnnorexa CTU HUTY | Crapsriit Ockou:
10.B., 'onosuenko T.B. | DnemeHThI «MUCHC» CTU HUTY
aHAJTIUTUYECKON «MHUCHC», 2011
TECOMETPHH
J13.2 T'onosuenko T.B., MaremaTtuka. bubmorexka CTU HUTY | Crapsrit Ockor:
Yomuusu C.A.. Jluneiinas anre6pa: «MUCHUC» CTU HUTY
METOANYECKUE MUCuC, 2012
yKa3aHUS 110
BBITIOTHCHUIO
JIOMAIITHUX 33JaHuN
J33 Apxunos B.I1., boratoB | MaTemaruueckuit bubnuorexa CTU HUTY | Crapsriii Ockou:
E.M., Jlonromnosnosa 2.3, aHanu3 QyHKIUU OJHON «MUCHUC» CTU HUTY
TePEeMEHHOM: «MHUCHC», 2014
Marepuansl 1is
CaMOCTOSITENIbHOM
paboTsl
134 Hoaromnosnosa 3.3., DyieMeHThI JIMHEHHOMN bubmmoreka CTU HUTY | Crapsrit Ockour:



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.

I'onoBuenko T.B. anreOpel 1 «MHUCHUC» CTU HUTY
aHAJUTHYECKOMN «MHUCHUC», 2017
T€OMETPUH

JI3.5 Jonromonosa 3.9. Marematika. Marepuans] bubianoreka CTU HUTY | Crapsiii Ockout:
Ut 1—ro cemectpa: «MHUCHUC» CTU HUTY
Yacts 1. JIuneiinas «MHCHUCy, 2021
anredpa. BekTopsi.
AHanmuTHuecKas
TCOMETPHSI.
J3.6 Honromosnosa 2.9. Marematuka. Marepuans] bubnunoreka CTU HUTY | Crapsriii Ockon:
st 1 — ro cemecTpa: «MHUCHC» CTU HUTY
Yacts 2. [Ipenensr, «MHCHUCy, 2021
HETPEPHIBHOCTb,
muddepeHnranTbHOe
WCUHCIICHHE
6.2. [lepeuenn pecypcoB HHPOPMANIMOHHO-TETIEKOMMYHUKANHOHHO# ceTn « AHTEpHET»
o1 OrtxkpeiToe 06paszosanue [IIEKTPOHHBIN pecypcl: Kypesl Benyumx By308 Poccun. — Pexxum
JocTtyIa: https://openedu.ru/ , CBOOOIHBIN
6.3. IlepeyeHb MPOrPaMMHOro odecneyeHmst
M1 Microsoft Windows
2 Microsoft Office

6.4. IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPOo(ecCHOHAILHBIX 0a3 TaHHBIX

nil

— Hayunas snextponnas 6ubnmnoreka eLIBRARY https://elibrary.ru/



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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIOUITJINHBI

7.1 YueOnas aynuropus

[Tepeuenb 0OCHOBHOTO 000PYIOBaHUS, YIEOHO-HATIISIHBIX TOCOOHH:
- KOMIUIEKT MeOEeJH JIsl peroiaBarens,

- KOMILUIEKT MeOenu it o0ydaroniuxcs Ha 36 mocajodHbIX MeCT,

- IOCKa ayJIUTOpHas,

- KOMIIBIOTEP,

- MyJIBTHMEHA-TIPOCKTOP,

- DKpaH.

7.2 Ilomelenne A1 caMOCTOATEIbHOI pad0ThI 00y4YalOIINXCS

Yueonas aynuropusi Ne 305

[Tepeuenb OCHOBHOTO 000PYAOBaHUS, YIEOHO-HAIIISIHBIX TOCOOHIA:

- KOMITIEKT MeOEeIH AJIsl MPEeToAaBaTens,

- KOMIUTEKT Mebenn 1t 00ydaronmxcs,

- JOCKa ayJUTOpHas,

- KOMITBIOTEP VISl TIPETIoIaBaTelts,

- KoMIbloTepsl — 10 mwrT.,

- MyJIbTUMEHA-TIPOEKTOD,

- 9KpaH.

IIporpammHuoe oGecnieueHue:

- MicrosoftWindows,

- MicrosoftOffice.

B momemeHun uUIs caMOCTOSTENBHOH pabOThl OOy4aromMXcs HMMEETCsl MOAKIIOYEHHE K CeTH
«MHTEpHET» M AOCTYII B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYO CPELy OpTaHHU3ALHH.

8. METOAJUYECKHUE YKA3ZAHUSA JJI51 OBYYAIOIIUXCSA 110 N3YUYEHUTIO JUCHHUITJIMHBI

OOyueHne MPOBOANUTCS B OAWH CEMECTP M OPTaHU3YETCsl B COOTBETCTBHHU C HACTOSAIIEH MTPOTrpaMMOii.
JIn1s1 yCTIenmHOTO OCBOCHUS! TUCHUIIMHBI HEO0XO0IMMO:
- IPOCIyIIATh ¥ 3aKOHCIEKTHPOBATH JICKIIMOHHBIHN KypC;
- 0TpabOTATh BHIYMCIUTEIILHBIC HABBIKM Ha MPAKTHUECKUX 3aHITUSX;
- caMOoCTOsITeNTbHAsl paboTa BKIIIOYACT CIICTYIOIINE BUBI IS TEIEHOCTH:
- pabora c JIEKIIMOHHBIM MaTepHaIOM, TIpelycMaTprBarolias MpopaboTKy JIEKIIMOHHBIX MaTEPHAIIOB
(KOHCTIEKTBI, MPE3eHTAIMN) U Y4eOHO! TUTEepaTyphbl;
- mouck (moadop) U 0030p HAYYHOU U yIeOHOM JTUTEPATYPhI C UCTIOIH30BAaHUEM OMOIMOTEUHBIX U
3NIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, HICTOYHUKOB HH(pOpMaun B ceTH «IHTEpHET» 10 n3ydaeMon Teme
JVICIUTIIINHBL;
- BBINOJIHEHNE WHIUBHU/IYAIBHBIX ¥ TPYIIIOBBIX 331aHHH;
- OCBOCHHE MaTepHaia, IPEeAyCMOTPEHHOTO ISl CAMOCTOSITEIIFHOTO N3yUYeHNS;
- TIOATOTOBKA K NPaKTHYECKUM 3aHTHSIM;
- TIOATOTOBKA K DK3aMEHY.
CamocTosTesTbHasl paboTa HalIpaBJieHa Ha YCBOEHUE CUCTeMbl HayUYHBIX U TpodeccoHaTbHBIX
3HaHUH, POPMUPOBAHUSI YMEHUH U HaBBIKOB, IIPHOGPETEeHHe OIIbITa CAMOCTOSITETLHOM
TBOPYECKOH 1eATeTbHOCTH.
BubI caMoCTOsITe/IFHOM PaboTHI 10 KYPCY:
a) mo oeJsisiM: IIOArOTOBKA K JIEKITMOHHBIM M CEMUHAapam, CaMOCTOSITEIbHOU pa60Te.
0) 110 XapaKTepy PaboThl: U3yUeHHe JTUTePATyPhl, KOHCIIEKTOB JIEKITHH, HalllCaHHe
UHQOPMAITUOHHBIX CO06ITIeHUH, ITIOAATOTOBKA IIpe3eHTAalllH, BHITIOJIHeHUE 3a/IJaHUH U TECTOB.
[Mocne u3ydeHus: Kaxa0ro pasjesna AUCLHHUILIMHBI HEOOXOJMMO BBIIIOJIHUTH KOHTPOJIBHYIO PadOTy IO JaHHOMY
pazJielty ¢ LeJiblo olleHUBaHus 3HaHul. KoHTposbHast paboTa MpOBOAMTCS Ha MIPAKTHYECKOM 3aHSTHH.
ITo kypcy mpemaycMOTpeH 3K3aMeH.
K sk3aMeHy JOMyCKaroTCsi CTY/ICHTbI, BBIIIOJIHMBIINE BCE KOHTPOJIbHBIE U IOMAITHUE pabOThI IO KKAOMY pa3Jieny.




