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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 — HAYYUTHOIIEPHUPOBATH OCHOBHBIMH TIOHSTUSAMU JINHEHHOH U BEKTOPHOI
aNreOpsl U aHATUTHYECKOH T€OMETPHH, HCIIOJIb30BaTh UX ISl TIOCTPOCHHS U pacyeTa MaTeMaTHYeCKUX Mozesen
SKOHOMHMYECKHUX SBICHUI

3agaun AMCIUILUINHGI - HAYYHTh!

— IPUMEHSThH YHUCICHHBIE METO/IBI B PACUETAX, UCIIONIB3Ys] OCHOBHBIC IIOHSTHSI M METO/BI JIMHEHHON anreOphl N aHATNTHYECKOH
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 | DKOHOMETpHUKA

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

YK-1- CnocodeH ocymecTBJISATh NOMCK, KpUTHYECKUH aHATU3 U CHHTe3 HH(OPMALUU, YMEHHE aHATN3MPOBATH
npouneccbl M CHCTEMbI € HCHOJb30BAHMEM COOTBETCTBYIOIIMX AHAJUTHYECKHX, BBIYMCIUTEIbHBIX ¥
JKCIEePUMEHTAIbHBIX METO/10B, IPHMEHATh CHCTEeMHBbII MOIX0/ 1J1s pellleHHs MOCTABJICHHBIX 32124

3HaThb:

VK-1-31 MeToas! pemeHust CUCTEM JIMHEHHBIX 1 MaTPUYHBIX YPaBHEHU];
VYK-1-32MeTo/b! pelieHus 3a1a4 aHATUTHUECKOH T€OMETPUH C TOMOIIBIO BEKTOPOB;
YK-1-33MeTo/1bl BEIUUCICHHSI TPEIESIOB U IPOU3BOJIHBIX U MPUMEHEHHE JUI PEUICHUS TOCTABJICHHBIX 3314

YMeTh:

YK-1-VY1 Pemats npodeccHoHaTBHBIE 3a1a91 B 00JIACTH YIKOHOMHKH, HCIIONB3Ys (pyHIaMeHTaIbHbBIC 3HAHUS

Baanern:

VYK-1-B1 HaBbikoM BBIOOpa COOTBETCTBYIOIIMX aHATUTUYCCKUAX U BBIYUCIUTEIBHBIX METOIOB, HCOOXOIUMBIX IS
pernieHust MpoheCCUOHATBHBIX 33724 B 00J1aCTH SKOHOMHUKHU

OIIK-2- CnocofeH ocyuiecTBJIAAThH cOOp, 00padOTKY M CTATHCTHYECKMIl aHAIM3 JaHHBIX, HEOOXOAUMBIX s
pelieHUsl MOCTABJIEHHBIX IKOHOMHYECKUX 32124, OCYLIeCTBIATH MOAEJUPOBAHNE, AHAJIU3 U IKCIIEPHMEHTDI B
LeJIsIX POBeIeHUS AeTAIBLHOI0 MCCIe0BAHMS /sl pellieHus 32124 B NpodecCHOHAIbHOI 00/1acTH

3HaTh:

OIIK-2-31 Metozsl cOopa, aHa3a 1 00padOTKH AaHHBIX, HEOOXOAMMBIX IJIsl peLIeHUs MPpo(ecCHOHaNbHBIX 33/1a4;
OIIK-2-32 Pemtenue 3a1a4 B 00,1aCTH SKOHOMHKH € TIOMOII[BI0 COOTBETCTBYIOIINX aHAIUTHUECKUX U
BBIYHCIIUTEIbHBIX METOJ/IOB

YMmeTh:

OIIK-2-V1 IIpoBoauTs cOOp NaHHBIX, BEITOMHATE PACUETHI, aHATM3UPOBATE PE3yIBTATH U IeTaTh BEIBOABITIPH
penieHn: NpodecCHOHANBHBIX 33/1a4

Baanern:

OIIK-2-B1 HaBbikoM BbIOOpa COOTBETCTBYIOIIMX METOJI0B cOOpa, aHalIu3a U 00pabOTKH JTaHHBIX, HEOOXOIUMBIX ISt
penieHus mpo(ecCHOHANBHBIX 33/1a4




4. CTPYKTYPA U COAEP)KAHUE

Jlutepatypa u

Kog HaumenoBanue pasnesioB u| Cemect KosmuuecTBo Mpumeuq
3aHATHS TeM /BU] 3aHATHS/ p 4acoB Komnerenuuu JJICKTPOHNEIE HUe
pecypcsl
Pazgen 1.
DJIeMeHThI JIMHeHOH 1
BEKTOPHOI a/1redphI
1.1 Matpuiibl 1 1 0,5 VK-1-31 J1.1,]11.3
onpenenurtenn/JIex/ OI1K-2-31
1.2 CHCTeMBI TUHEHHBIX U 1 0,5 VK-1-31 J1.1,J11.3
MaTpHYHBIX ypaBHeHuH /JIek/ OIIK-2-32
1.3 Pemienne cucrem TMHEHHBIX 1 2 YK-1-V1 J1.2,J12.2,
ypasueruid/IIp/ OIIK-2-Y1 J13.2
1.4 | HccinemoBanue CUCTEM 1 1 VK-1-V1 JJ12,J12.2,
TUHEWHBIX ypaBHeHHH /T1p/ OIIK-2-V1 132
YK-1-B1
1.5 DNeMeHTHI BEKTOPHOI 1 1 VK-1-31 J1.1,JI11.3
anreopsl/JIex/ OIIK-2-31
1.6 Pewmenne reomerpuueckux 1 2 VK-1-V1 J12,J12.2,
3a[a4 METOaMHU BEKTOPHOU VK-1-B1 J13.2
anreopsr /T1p/ OIIK-2-Y1
OIIK-2-B1
1.7 | Bemonuenue /I3 Nel/Cp/ 1 30 VYK-1-Y1, VK-1-Bl| JI1.2,J12.2,
OIIK-2-V1 J13.2,01
OIIK-2-Bl
Paszgen 2.
DJieMeHTbl AHAJTUTHYECKOI
reoMeTpHH
2.1 | OcHOBHBIE MOHATUS U 1 1 YK-1-32 J1.1,711.3
(hopMyJIbI aHATUTUYCCKOM OIIK-2-31
reomerpun/JIek/ OIIK-2-32
2.2 | Pemenue 3amau 1 3 VK-1-V1 J1.2,]11.4,
aHAJMTHYECKOI reOMeTpUHrHA OIIK-2-Y1 J12.3,J13.1,
IUIOCKOCTH U B OIIK-2-B1 J134,]13.5
npocrpanctee/Ilp/
2.3 | Bemomnenue I3 Ne2/Cp/ 32 YK-1-VY1, J11.2,J712.2,
YK-1-B1 J13.2,51
OIIK-2-Y1
OIIK-2-B1
Pa3gen 3. @yHKkuMu 0gHOI J12,J114,
nepemenHoii. [Ipexen u J123,J13.1,
HeNnpepbIBHOCTH J134,J]135
3.1 | Ilpenen pyHKIMH B TOYKE. 1 2 YK-1-33 J13,711.3,
OJIHOCTOPOHHHE Tpeiebl. OIIK-2-31 J13.3,J13.6
3ameuatenbHble IPeieIibl OIIK-2-32
/Jlex/
3.2 | Brruncienue npenenon 1 2 YK-1-V1, JJ1.2,J11.4,
HenpepeiBHOCTS pyHKITIT/ YK-1-B1 J133,J713.6
Mp/ OIIK-2-V1
OIIK-2-Bl
Pazgen 4.
JAuddepenunansnoe
HCYHCcIeHHe QYHKIUM OHOM
nepeMeHHOi
4.1 | IpousBoxaHast HYHKIHH. 1 3 YK-1-33 J12,J11.4
IIpousBoaHbIE 3IEMEHTAPHBIX OIIK-2-31
¢ynkmid. Tabnuna OIIK-2-32

npou3BoaHbIX. [IpaBuia
BbIYUCJICHUSA
nipousBoaHON/JIex/




4.2 | BrruucieHre Npou3BOIHBIX H 1 1 VK-1-V1 J1.2,J11.4,
nmudhepeHnraios oT GyHKINH OIIK-2-Y1 J12.1,J133,
SIBHO 3aJJaHHBIX, HESIBHO U OIIK-2-B1 J13.6
napamerpuaecku/Ip/

4.3 | IlpumeHeHUE IPOU3BOAHBIX U 1 1 VK-1-V1, J11.3,J711.4,
muddepentmana x YK-1-B1 J12.1,J13.3,
HCCIIEeIOBAaHUIO QYHKITUHN J13.6
TIPUOIMKECHHBIM
BeramcieHusM/Ip/

4.4 Bremonaenne 113 Ne3/Cp/ 1 35 VK-1-VY1, J1.3,]114,

YK-1-B1 J12.1,J13.3,
OIIK-2-Y1 J13.6,91
OIIK-2-B1
Yackl Ha KOHTPOJI/KOHTPOJIb/ 1 27 VYK-1-31, VK-1-32| JI1.1-J11.4,
YK-1-33, YK-1-V1] J12.1-J12.3,
VK-1-B1 OIIK-2- | J13.1-J13.6, 21
A
OIIK-2-B1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonipochl 1J1sl CAMOCTOSITEJIbHONM MOATOTOBKH K IK3aMEHY

Ilepeuens 6onpocos 0 n0020MOBKU K IK3AMEHY.

1.

12.

13.

14.
15.
16.
17.
18.

19.

Martpuns! u nuHelHbIe oneparin Hax HuMu(YK-1-31).

Omnpenenureny KBaapaTHHIX MaTpull 1 ux cBoicTBa(YK-1-31).

Pemenune cuctemMpl THHEWHBIX YpaBHEHUH ¢ ToMonibio MeTona Kpamepa, ["aycca, ¢ momomibto oOpaTHOH
marpunsl(YK-1-31, OIIK-2-31, OIIK-2-32).

OnHOPO/IHBIE CUCTEMBI JIMHEHHBIX ypaBHeHHi. CyliecTBoBanue HenyieBoro perreHus(YK-1-31).
Heonnopoassie cucteMsl nuHeiHbIX ypaBHeHu#. Teopema Kponekepa-Kanemn(YK-1-31, OIIK-2-31,
OIIK-2-32).

MatpuuHble ypaBHEHUS: OCHOBHBIE onpeienenns, Haxoxaenue pemenusi(YK-1-31, OIIK-2-31, OITK-2-32).
Bexropueie BenmuunHEL JInHeWHbIE oniepannu ¢ BekTopamu(YK-1-32).

[IponsBeneHnst BEKTOPOB: CKAISIPHOE, BekTopHOE, cMemanHoe(YK-1-32, OIIK-2-31, OIIK-2-32).

IIpsmas Ha utockocTy. PasznnuHble BUIB! ypaBHEHUS psAMOH, B3auMHoe pacrionoxenue(YK-1-32, OIIK-2-
31, OIIK-2-32).

. Inockocts B mpocrpancte (YK-1-32, OIIK-2-31, OIIK-2-32).
. Pasnuunble Buabl ypaBHeHUs I1ockocTH. B3anMuoe pacnonoxenue miockocter(YK-1-32, OIIK-2-31,

OIIK-2-32).

[IpsimMast B mpoCTpaHCTBE: pa3nyHbIe YpaBHEHUS, B3auMHOe pacnonoxenne nmpsameix(YK-1-32, OI1IK-2-31,
OIIK-2-32).

Kpussie BTOporo nopsaka. Dmmmrc. ['unepbona. [Tapaboma. Onpenenenus, ypaBHenus, cBoiictBa(YK-1-32,
OIIK-2-31, OIIK-2-32).

Yucnossie nocienosatensHocTH. [Ipenen mocnenoBarensrHocTH(YK-1-33, OIIK-2-31, OIIK-2-32).
Oynkuus. OcHOBHBIE TOHTHUS U cBoiicTBa. [Ipenen Gpynkunu B Touke(YK-1-33).

[Mpenen ¢pynkuu Ha 6eckoneuynoctu. Acumnrotbi(YK-1-33, OIIK-2-31, OIIK-2-32).

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

HemnpepbiBHOCT (hyHKITUHU B TOUKE M Ha oTpe3ke. Touku paspsiBa pynkuun(YK-1-33, OIIK-2-31, OIIK-2-
32).

IIpousBoanas (yHkuuu B Touke. [IpaBuiia BEIYMCICHUS TPOU3BOAHBIX. IIpOM3BOHBIC 3IIEMEHTAPHBIX
hyHKIHI

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

20.
21.

[IpoussonHas ciaoxHoit u o6patHOH PyHKIui(YK-1-33).
Onpenencuue nudpdepenupyemoit dyukimu. Juddepennman. ['eomerpuueckuii cmbicn auddepennnana

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

22.
23.
24.
25.

26.

IIpoussomusie u quddepernuans Bpicuux nopsakos(YK-1-33).

MoHnoToHHOCTh (hyHKIHMH. Y c10BHUs Bo3pacTtanus u yosBanus (YK-1-33, OIIK-2-31, OITK-2-32).
OxcrpemyMm ¢yakmmm. Heobxommmoe u gocrarognoe yenoBusi(YK-1-33, OIIK-2-31, OIIK-2-32).
Bemyxitoets ¢yaknun. Touku nepern6a: onpenesnenne, Heooxoaumoe u gocrarouHoe ycinosust (YK-1-33,
OIIK-2-31, OIIK-2-32).

[TpumeHeHne MPOM3BOAHBIX sl McciienoBanus noseaenus pynkimu (YK-1-33, OIIK-2-31, OIIK-2-32).




27. ®opmyna Teitmopa. ®opmyel Makiopena st semeHTapabix ¢ynkunui (YK-1-33, OITK-2-31, OIIK-2-32).
28. Tlpasmio Jlomurans (YK-1-33, OIIK-2-31, OITK-2-32).

IIpakmuueckue 3a0anus 011 n0020MOEKU K IK3AMEHY
3amaua 1- 3amava no pasgeny 1 (VK-1-Y1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).
1. Pemuts cucremy ypaBHeHuit MetosioM Kpamepa:
xX+2y-z=2
-2x+3y-3z=-2
3x-4y+5z =4

1
4 3 0
A= , B=[2
12 3
4

3 -1 0 1
X =
S5 -2 -3 -2
3. Pemuth MaTpU4YHOE ypaBHEHHUE:! .
3agaua 2- 3amaya no pazaenam 1-2(YK-1-Y1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).

1. CoctaBuTh ypaBHEHHE IPSAMOM, Tpoxoasmiei yepes Touky M(1; -2; 5) mapamiensHo mpsaMoit
x-2y+z-4=0
2x+2y+z-8=0

2. Haittu AB, eciin

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

- - - -

c = c - . ¢ ¢
3. Kommueapus! i Bektopsl ! —a+2by @ =3a- b 9 Hajiry et ' w2 u yron mesxy auvm, ecimu

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

3apmaua 3- 3amava no paszgenam 3-4 (YK-1-V1, YK-1-B1, OIIK-2-VY1, OIIK-2-B1)

_x"+1
1. YkazaTp hyHKIMH, U KOTOPBIX TpsiMast Y =X gBnsercs HaIOHHON acHMITOTOM 1) X ;2)
X+l
4 T x-1 :

= e +1 .
3) ex_1;4)y:x+e'.
2. Ucnone3ys ¢popmyry Tetinopa, BEIMUCIATE TPUOIIHKEHHO C a0COOTHON OTPEITHOCTRIO, HE TIPEBOCXOIAIICH
4
A=0,001; Y8137 /In1,05

x+2

2x+3
2x-1

1- cos3x lit

im
— 1 2
3. Beruncnuts npegen: a) <0 sin” 6x ; g)

XxX— 00

5.2. Hepeqeﬂb paﬁoT, BBINOJIHAEMBIX B IpoLecCe U3yUCHUS TUCHUIJINHDI

ITo xypcy npeaycMOTpeHbI KOHTPOJIBbHBIC U JOMAIIIHUE PAOOTHI:

KoHnTtposabHbie padoThI:

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

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

Pemuts cucreMy IMHEHHBIX ypaBHEHUI
a) metozioM ["aycca;

6) metomom Kpamepa;

B) C MOMOIIBIO 0OpAaTHOW MATPHUIIbI




Kontpoasnas padora Ne2 mo paszmeny 2: IIpuMeHeHne BEKTOPOB K PEIICHHUIO 3a/ad aHATUTHYECKOH T'€OMETPHH
(YK-1-31, YK-1-32, YK-1-V1, YK-1-B1, OIIK-2-¥1, OIIK-2-B1).

1. Haiitn KocuHYC yrila MeXIy IUaroHaJsIMU TapajuiesorpaMMa 1 JuinHy AD, eciy U3BECTHBI TPU €TI0 BEPIIHHEI
A(53;-1),B(5:2;0),C(6;4;-1).

2. lan tpeyronbHuK ABC. Bbruucnuts ero miomanp ¥ JUIMHY MeiManbl U3 Bepiuuabl A. A (5;3;-1),
B(5:2;0),C(6;4;-1).

3. Beruucauth 006EM mupamuabl AjA,AsAs 1 ee BeIcOTy U3 As Ha A1AxA;. Coenate uepték. A (3;5,4),
A (58 1),A5(1;2;-1)A4(3;2;-4).

Konrtpoasnas padora Ne3 o pasnenam 3-4: Ilpenensr u npoussognas (YK-1-33, VK-1-V1, VK-1-B1, OIIK-2-V1

OIIK-2-B1).
1. BeruucnuThb mpeaensl Nociae10BaTeNbHOCTENN:
G- n) 5p (12
lim——e——— Tl =22 . 2 2
n— o - n— o llmzf’l \/3}1 -2n- \/3}1 +1
2 U+n) - U+n) 5) Sn+7 B) ( )
2. BeraucnuTb npeaensl GyHKIHA:
X -2x-3 . AS5+x-3 . 1g’2x
lim —— lim ————— lim —=-
a) x—-1 xz +x 6) x4 2- \/; B) x>0 Sin 5)6

3. BBUHCINTH IPOM3BOIHYIO WK AuddepeHran GyHKInii:

2
y = 14325 +1

9

5
y=x+ -
a) 1+e™ g)
JdomamHue padoTbI:
Jomammnsisi padora Ne 1o pasmeny 1 (YK-1-V1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).

2
B) ¥ =In(x+\4+x ), dy =?

3aodanue 1. 3anmicaTth U pEIINTh CUCTEMY JIMHEHHBIX YpaBHeHUH AX=B:
a) merogoM Kpamepa,
0) c HOMOI1IBI0 00paTHON MaTpPUIIbI,

-1 2 5
2 -3 3 1
1o -5 g -9 .

B) MeTooM ['aycca.: A=
3aoanue 2. Petuts Matpuunoe ypasuenue: A-X=B (unu X-A=B) u naiitu marpuity 4 (o6patuyio k A).

7 1 -3
-4 0 -12 [67 111 34}
Vpasuenue X-A=B,A = =G ,B= =98 =Isel
2 19 30
0 -5 -12]
0 2 5

3adanue 3.Halitin cOOCTBCHHBIC 3HAYCHHUS M COOCTBCHHBIC BEKTOPHI MATPHUIIE A=
Jomamnsst padora Ne 2mo pazneny 2 (YK-1-Y1, YK-1-B1, OIIK-2-V1, OIIK-2-B1).

3aoanue 1. lanwl koopauHaThl BepinuH Tpeyronsauka ABC: A (-4; 6), B (8; -10), C (11; 11). Tpedyercs
HaUTH:
1) nnuny cTOpoHBI AB;
2) ypaBHeHHUs cTOpoH AB u AC 1 uX yrioBble KO3 PHUIUEHTHI;
3) ypaBHeHHS MeIWaH, IPOBEICHHBIC U3 BEepIIMH A 1 B, 11 TouKy mepecedeHus MenaH;
4) ypasHeHue BoICOTH CT, IPOBEICHHON U3 BepmiHbI C, U UTHHY 3TOH BBICOTHL.

3aoanue 2. Janwl koopauHatel Touek A (4; -4) u B (-3; V2 ) ¥ paguyc OKpyXHOCTH R=60, 11eHTp KoTOpon
HaxoAUTCs B Havane koopauHat. Tpebyercs:
1) cocTaBUTH KAHOHWYECKOE YPaBHEHHE IMIIEPOOIIBI, TPOXOSIIEH Yepe3 faHHbIe TOUkU A u B, ecnn
(hoxychI THITEPOOITB PACTIONI0KEHBI HA OCH a0CIIHCC;
2) HaWTH NOIYyOCH, (OKYCHI, SKCICHTPUCHUTET ¥ yPaBHEHHs aCHMITOT 3TOH TUIIepOOIIbI;
3) moctpouts runepOoi1y, €e aCUMITOTHI U OKPY>KHOCTb.
A,(3;-4;-9); A, (11;-11;5); 4;(-4;10;-16); 4, (- 3;1;1).
3aoanue 3. Jlanbl KOOPAMHATHI BEPILUH TUPAMUJIBI 4
Tpebyercst HANTH:




(44,4, ) (4,447
1) KocHHYyC yria MeXIy IUIOCKOCTSIMU
(4, 4,4, ).

AA
2) cuHYyC yria Mexny pebpom “ 1774 H IIJIOCKOCTBIO
AA4,)
3) mnowans rpaHu ;
4) 00BEM mEpaMubl;

A
5) ToYKy * 3, CHMMETPUYHYI “'4 OTHOCHTEIBHO IUIOCKOCTH
(4,4,4;)

(4,4, 4,)

6) BBICOTY H, ONMYIICHHYIO U3 * 4 Ha IDIOCKOCTH
HJomammnsisi padora Ne3 no pasneny 3 (YK-1-V1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).

3adanue 1.HaliTn ykazaHHBIE TIpeeNbl (HE MONMB3YsICh paBmioM JlomuTans).
. 4x%-x+5 . x*-9 . 1- cos6x
lim————— im_———— im—
a) ex +3x" +1.6) 33x7 - 8x- 3, p) 0 Txsin3x
_1+sinzx

_3l y =
Badanue 2. HaiiTi mpOU3BOIHYIO 33JaHHBIX (PYHKIIUH. a) Y =V +\/; 0) 1- sin2x B) Yy

— Sarcthx

3aoanue 3. I/ICCHB,IIOBaTb MeTogaMu AudepeHIInaNIFHOT0 HCUUCTIECHHS (QYHKIIMH U IIOCTPOUTH UX IpaduKu:

y= 72 =(2x +3)e 26+
a) 4x-5 . 6))’

LA T A
y=
3adanue 4.CocTaBUTh ypaBHEHHUS KacaTeIbHON U HOPMaIH K TpapuKy QyHKIIHN 3x+2 g rouke

Xy =

—3 _
3a0anue 5.Halitin HauboJIbIICe M HAUMCHBIIICE 3HAUCHUS (PYHKITUH Y _\/2()6 2y (8- x) 1Ha OTpe3Ke [0, €]

5.3. OueHouyHbIe MaTepHAJIbI, HCIOJIb3YyeMble ISl IK3aMeHa

B cemectpe 1 mpemycMOTpeH IK3aMeH.

Jx3amenannonnslie omiersl (YK-1-31, YK-1-32, VK-1-33, VK-1-V1, YK-1-B1, OIIK-2-Y1, OIIK-2-B1).
DK3aMCHAIIMOHHBIN OMIIET BKIFOYACT B ce0s1 3 TEOPETHYIECKUX BOMPOCA U3 YCTAHOBJICHHOTO IIEPEYHS BOIIPOCOB U 3
3a7a4uu 1o paszaenam 1-4.BueTsl XxpaHATcs Ha Kapeape U YTBEPKICHBI €€ 3aBE Y FOIIIM.

Bomnpoc 1- u3 nepeuss BOpocoB 1-6 caMOCTOSTENBbHOM MOATOTOBKH K 3K3aMEHY .
3agaua 1- U3 nepevHs MPaKTUUECKHUX 3aJaHUM sl TOATOTOBKH K 9K3aMEHY.

Bomnpoc 2- 3 mepeuns BonpocoB 7-13 caMOCTOSITEIBHOM MOATOTOBKH K AK3aMEHY.
3amaya 2- u3 nepevHs NPaKTUIECKUX 3aJaHUH Ul TIOATOTOBKH K 9K3aMEHY.

Bonpoc 3- u3 nepeunst BonpocoB 14-28 caMoCTOATENBHON NOATOTOBKH K 9K3aMEHY.
3anaya 3- u3 nepeyHs NPaKTUUECKUX 3aJaHUI AT TOATOTOBKH K DK3aMEHY.

Oo0pa3en 5x3aMeHANMOHHOTO OuJieTa

MUHHCTEPCTBO HAYKHU U BBICILIETO OBPA3OBAHM ST POCCHUIMCKON ®EJIEPALTUN
CTAPOOCKOJIbCKHM TEXHOJOI'MYECKUM UHCTUTYT UM. A.A. YTAPOBA
(bunman) genepaTbHOTO TOCYAAPCTBEHHOTO aBTOHOMHOT'O 00pa30BaTebHOTO YUPEKACHUS
BEICIIIETO 00pa30BaHUs
«HammonanbHBINA UCCTIeNOBATENbCKUN TeXHOTOTHYeckuid yHuBepeuteT «MUCHUCy»

CTH HUTY «MHUCHUC»

Kadenpa Bricieit marematiky u nHGOPMaTHKA

JK3aMeHANMOHHDII omJteT Ne 1

1. MatpuuHBble ypaBHEHUs: OCHOBHBIC ONPECICHNS, HAXOXKICHUE PEIICHHS.
-5 5 3
I -1 -1

11 -13 -7
3adaua. Haiitu o6patayro Matpuiy A™' s Matpuis A=
2. BekTopHbIe BENUYMHbBI: OCHOBHBIE ONPE/ICIICHH S, JIMHEHHbIC onepauI/m HaJl BEKTOPaMH.




3a0aua. Onpenenuth JIBYTpaHHBIA yroy, OOpa3oBaHHBIA TEpeceUCHHEeM CIEAYIONIMX  IJIOCKOCTEH:
+3y-2z=0, x+2y+6z =0.

3. Ilpou3BoaHas pyHKIMHU B TOUKE. | €OMETpUYECKHii CMbICT IPOU3BOIHON. YpaBHEHHE KacaTeIbHOM U HOPMAJIH.
1+3x |~
I+x

. 1-cos5x

lim————— im
x—=0 x—=0
3a0aua. BeraucuTs mpejien: a) arctg”3x ; 0)

JK3aMeHANMOHHDII OmJieT Ne 2

1. ObparHas MaTpuLa: BEIYHCICHNE, TPIMEHEHNE K PELICHUIO MATPHYHBIX YpaBHCHUN

1 -1 2 2
A=[2 -3 4|,B=|3
30-1 7

3aoaua.Havitu pemenue cucteMsl AX=B metonom ["aycca:

2. OpTOTOHALHOCTD, KOJUTMHEAPHOCTh U KOMIUIAHAPHOCTh BEKTOpPOB. OmpesesieHue, yCIoBusl.
3aoaua.Beraucnnts 00bEM mupamMunbl A A>AszAs 1 ee BeIcoTy U3 Ay Ha AjAxA; ecmm A (35 5;4), A2 (5; 8;
1),As(1;2;-1)A4(3;2;-4). CaenaTp 4epTEx.

3. OkerpemyMm QyHKIIHA. HeoOX0MMOe U JOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS SKCTPEMyMa.

3a0aua Vcionws3yst ¢dopmyny Teitmopa, BBMYHCINTE NPUOIMKEHHO C a0CONIOTHOW IOTPEIIHOCTBIO, HE

-041 |/
npeBocxosuieit A=0,001: e ) 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;

- HAJIM4Me COOCTBEHHOW 0OOCHOBAHHOM MO3MIIUH IO 00CYKIaeMbIM 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;

- HETIOJTHBIE OTBETHI HA OCHOBHBIE BOIPOCHI, JIOMYCKasi OIMOKN B OTBETE; HEJOCTATOYHOE TIOHNMAaHUE CYIITHOCTH
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 6PU[CTa;

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

- HE3HaHHUE JINTEPATyPBbl, PEKOMEH/IOBAHHOH MTPOTrpaMMOil AUCIUILINHBIL.

OneHka «HesIBKa» — 00yYarONIMIACS HA 9K3aMEH HE SBUJICS.

6. YHEBHO-METOANYECKOE U TH®OPMALNIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. Pekomenayemasi 1uTepaTypa

6.1.1 OcHoBHasi JuTEpaTypa

O6o3HaueHH€ ABTOpBI, 3arsnaBue bubaunoreka H3pareancrBo,
COCTABHUTEH roa
J1.1 Iox pen. mnpod} Beicmasg MaTemMaThka Bbubnnorexa M.: FOHUTHU-
H.III. Kpemepa U1 DKOHOMUCTOB: CTU HUTY «MUCHUC» JAHA, 2010
YUeOHHUK
J1.2 [lonx  pen. mpod} Bricmiast MaTemaTHka bubnmnoreka CTU HUTY M.: IOHUTU-




H.III. Kpemepa J17151 5KOHOMUCTOB: «MUCHUC» JAHA, 2010
NIPAaKTUKYM
J13 Munaues B. C. Belciast MaTeMaTuka: bubnnoreka CTU HUTY M.: Beiciias
yuebHuk it BY30B «MUCHUC» mkona, 2001
J1.4 IIumaues, B. C. 3aayHHK 110 BBICIIEH Bubaunorexka CTU HUTY M.: Bricmias
MaTeMaTHKE «MUCHC» mikoita, 2001
6.1.2 TonoJHUTEeIbHAS JUTEPATYPa
O003HaUeHHE ABTOpBI, 3arjaBue bubamnoreka HM3pareancTBo,
COCTABUTEJIH rojg
Jd2.1 Kpacc M.C,, MaremaTuka s bubnuorexka CTU HUTY CII6: Ilurep, 2009
Uynpeiaosb.I1. 9KOHOMHUCTOB: «MUCHUC»
yuebHoe rmocodue
Jd2.2 MHanxo I1. E. Briciias maTemartuka bubnuoreka CTU HUTY M.: Onuxkc: Mup
B YIPaXXHEHUSIX U «MUCHUC» n O6pa3zoBaHue,
3amavax, U.1: yueOHOE 2006
mocoOue Juisi By30B
J23 I'ycax A.A. OCHOBBI BICIIEH bubnunoreka CTU HUTY Mumnck: Tetpa
MaTeMAaTHKH: y4eOHOe «MHUCHUC» Cucremc, 2012
nocobue
6.1.3 MeToauueckue pa3padoTku
Obo3HauyeHue ABTOPbI, COCTABUTEIHN 3arsiaBue Bub6aunorexka H3narenncTBO,
rojg
J3.1 Yomuusa C.A., Cauna | MaTtemaTuka. bubnuoreka CTU HUTY | Crapsiii Ockou:
10.B., 'onosuenko T.B. | DnemeHTHI «MUCHUC» CTU HUTY
aHAJUTHYCCKON «MHCHUCy, 2011
TeOMETPUH
J13.2 I'onoBuenko T.B., MaremaTHka. bubnnoreka CTU HUTY | Crapsriit Ockon:
Yomuusa C.A.. Jluneitnas anre6pa: «MHUCHUC» CTU HUTY
METOIMYECKHE MUCucC, 2012
yKa3aHusl 1o
BBITIOJTHEHHIO
JOMAIIHUX 3aJaHUuN
J33 Apxunos B.I1., boratoB | MaTemarudeckuit bu6morexa CTU HUTY | Crapsrit Ockoi:
E.M., [loxromonosa 2.0, aHanu3 GyHKINU OTHOM «MUCHUC» CTU HUTY
TepeMeHHOI: «MHUCHUCy, 2014
Marepuansl 11
CaMOCTOSITENILHOI
paboTHI
34 Honromomnosa 2.9., OneMeHTH IMHEHHOH bu6morexa CTU HUTY | Crapsrit Ockoi:
T'onosuenko T.B. anreOpsl 1 «MUCHUC» CTU HUTY
AHAIMTHYECKOMN «MHCHUC», 2017
TEOMETPHUH
Jd3.5 Jonromonosa 2.3. Marematnka. Marepuansl bubmmorexka CTU HUTY | Crapsiit Ockodr:
s 1—ro cemectpa:YacTe «MHUCHC» CTU HUTY
1. JIuneitnas anreOpa. «MHUCHUCy, 2021
BexkTopsl.
AHanuTHaecKas
TEOMETPHSL.
Jd3.6 Jonrononosa 2.0. Maremaruka. Matepuans] bubmmoreka CTU HUTY | Crapsrit Ockom:
st 1—-ro cemectpa: «MHUCHUC» CTU HUTY
Yacrs 2. [Ipenensi, «MHUCHCy», 2021
HETIPEPHIBHOCTS,
Qg epeHIraTbHOE
HCUHUCIICHNE



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.

6.2. Ilepeuenn pecypcoB MHGOPMALMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTH « AHTepHeT»

ol OrtkpeiToe 00pasoBanue [IJIEKTPOHHBIN pecypcl: Kypcesr Beayimx By30B Poccuu. — Pexkum
IocTyIa: https://openedu.ru/, CBO6OHBIN
6.3. IlepeyeHb MPOrpaMMHOro odecnedeHmnst
Im1 MicrosoftWindows
112 Microsoft Office
6.4. llepeuens nHGOPMANMOHHBIX CMPABOYHBIX CHCTEM H NMPOdecCHOHAIBHBIX 023 TaHHBIX
ni — Hayunas snextponnas 6ubmmoreka eLIBRARY https:/elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI
7.1 YuebHast ayquTopus
[Tepeuenb 0OCHOBHOTO 000PYIOBaHUS, YIEOHO-HATIISIIHBIX TOCOOHH:
- KOMIUIEKT MeOenu AJIs peroaaBaTens,
- KOMIUIEKT MeOenu a1l o0ydaroniuxcs Ha 36 mocagoqHbIX MECT,
- JOCKa ayJUTOpHas,
- KOMIIBIOTED,
- MyJIbTUMEIHA-TIPOEKTOP,
- 9KpaH.
7.2 IToMelenne A1 caMoCTOATEILHOI padoThI 00y4YaroOLIUXCst

YueOnas aynutopusa Ne 305

[lepeueHp 0ocHOBHOTO 000pyIOBaHNUS, YI€OHO-HATIISIHBIX TIOCOOMI:

- KOMIUTEKT MeOenn IS IperogaBaTelis,

- KOMIUTEKT MeOenn ot 00ydJaronmxcs,

- TOCKa ayTUTOpHAs,

- KOMITBIOTEP TSI IIPETIoIaBaTeds,

- KoMIbIoTepsl — 10 mT.,

- MyJIbBTUMEANA-TIPOEKTOD,

- 9KpaH.

[IporpamMmMHoe obecrieueHue:

- MicrosoftWindows,

- MicrosoftOffice.

B momemieHun UL caMOCTOSTENbHOH pabOThl 00yYaIOMMXCS HWMEETCS IOAKIIOYCHHE K CETH
«VHTEepHET» ¥ JOCTYI B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTEIIEHYIO CPETy OPraHU3aIHH.

8. METOAUYECKHE YKA3AHUSA AJI51 OBYYAIOIIUXCSA 110 N3YYEHUTIO U CHUITJIMHBI

OOyueHne MpOBOANTCS B OAWH CEMECTP M OPTaHU3YETCSI B COOTBETCTBHH C HACTOSAIIEH MTPOTPaMMOii.

Jn1s1 ycTIenmHoro OCBOSHUS! TUCHUIIMHBI HE00XO0IMMO:

- IPOCIyIIATh ¥ 3aKOHCIIEKTHPOBATH JICKIIMOHHBIHN KypC;

- 0TpabOTATh BHIUYMCIUTEIILHBIC HABBIKM Ha MPAKTHYECKHUX 3aHITUSX;

- caMOCTOoATebHas paboTa BKIIOYAET CIEAYIOINE BUIBI JEATEIbHOCTH:
- pabora c JIEKIIMOHHBIM MaTepHaJIOM, TIpelycMaTpuBatolias mpopaboTKy JIEKIMOHHBIX MaTEpPHAJIOB
(KOHCTIEKTHI, PE3EHTAIMN) U YUeOHOU JTUTEepaTyphl;
- mouck (moxbop) 1 0630p HaydHOH M yIeOHO JTUTEpaTyphl C HCIIOIB30BAHNEM OMOIHMOTEUHBIX U
3JIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB, HCTOYHUKOB HH(pOpMaNnH B ceTh «HTEpHET» 10 H3ydaeMOoi TeMe
JIICITUTIIIMHBL;
- BBINOJIHEHNE WHIMBHIYAIBHBIX ¥ TPYIIOBBIX 33/1aHHUH;
- OCBOCHHE MaTepHaia, IPeAyCMOTPEHHOTO ISl CAMOCTOSITEIIFHOTO N3yUYeHUS;
- TIOATrOTOBKA K NPAaKTHYECKUM 3aHATHSM;
- TIOATOTOBKA K DK3aMEHY.

CaMocTosITesIbHas paboTa HallpaBjieHa Ha YCBOEHMeE CUCTEeMbl HAyYHBIX ¥ IPodeCcCHOHATbHBIX



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

3HaHUY, QOPMUPOBAHUA YMEHUU U HaBBIKOB, IIPHOOPETEeHHE OIIbITa CAMOCTOSITETEHONU
TBOPUYECKOH [esaTeIbHOCTHU.

Bubl caMOCTOSTEILHOM paboTEhI 110 KYPCy:

a) 110 IIesIsIM: II0ATOTOBKA K JIEKIIMOHHBIM U CEMUHapaM, CaMOCTOSTeIbHOM paboTe.

6) 110 XapaKTepy paboThl: U3yUeHMe JIUTePATyphl, KOHCIIEKTOB JIEKIIU, HAIIKNCaHUe
UHGOPMAITMOHHBIX COOOIeHUH, IIOAT0TOBKA IIpe3eHTalluH, BEIIIOJIHEHUE 3aJaHUMI U TeCTOB.
ITocne u3y4eHns Kaxxa0ro pasaena IUCIUILIHHE HE0O0X0AUMO BEIIIOIIHUTh KOHTPOJIBHYIO PadOTy IO TaHHOMY
pasaeiy € Uejiblo OUCHUBAHUA 3HAHWM. KOHTpOJ'IBHa?I pa60Ta MIPOBOAWTCA HA IPAKTUYICCKOM 3aHATHU.

o xypcy mpemycMOTpEeH dK3aMeH.
K 3k3ameHy JOIMyCKarOTCs CTYICHTHI, BBIMOIHUBIINE BCE KOHTPOJILHBIE U IOMAIITHUE pAOOThI 0 KAKJAOMY paseny.
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