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PaGouas nporpamma aucumiuimnbl «MaTtemaruka» paspaborana 1a ocHose
®I'OC BO 38.03.02 MeHeUKMEHT, YTBCPKACHHOrO npukasoM MunucTepcrsa
Hayku u Beicwiero obpasonanusi Poccuiickoit Mejiepauun 12 asrycra 2020 r. Ne
970.
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kageapst ot 10.06.2021 r., nporokon Ne 10

3anejyiouwmii kadeapoi
JI-p TeXH. HayK, npogecco
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PaGouas nporpammMa o100pena Ha 3acelaHHH METOJIHYECKOI KOMHCCHH (akybTeTa
IKOHOMHYECKOTro (pakynbrera, npotokosn ot 15.06.2021 r. Ne 12

[Ipencenarens
MCTO/IHYCCKON KOMHCCHH s

JI-p DKOH. HayK, lpodeccop A. B. Tonmaues

PykosojmTensb
ocloBHOH  npodeccHonanbIOH
obpazoBare/ibHOM NPorpaMmel

Kalijl. 2KoM. nayk, npogeccop %/ A. I'l. Cokonosa
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Leabo ocBOEHUS MUCHUILUIMHBI «MareMaTuka» sBIAeTCS (POPMUPOBAHUE
KOMIUIEKCa 3HaHUI 00 OpraHU3allMOHHBIX, HAYYHBIX 1 METOJAMYECKUX OCHOBAX Ma-
TEMaTHYECKHX METOJIOB, HEOOXOJUMBIX Jii pEIIeHHs 3a7ad, BO3HUKAIOIIUX B
IIPAKTUYECKON yIPABIECHYECKOU U DIKOHOMUYECKON EATEIIBHOCTH.

3agauM QIMCUMILINHBI

— YCBOGHHE TEOPUHM MAaTEMAaTUYECKOro arapara, He0OXOAUMOro Jjisl peliie-
HUS 3a/1a4 YIPaBIEHYECKOHN JACSITEIbHOCTH;

— hopMupoBaHUE YMEHUU MO cOOpy, 0OpabOTKEe M aHAINU3Y JaHHBIX, HEOO-
XOJIMMBIX JIJIsl pEIlICHHUs TOCTaBJICHHBIX YIPABICHYECKHUX 3a]1a4;

— (popMUpOBaHUE HABBIKOB pabOTHI C MATEMATUYECKUM alnapaTtoM Ajis pe-
IICHUS MIPUKJIAJHBIX 33]1a4 B YIPABIECHYECKONW U IKOHOMUYECKON TSI TETbHOCTH.

2 IlepeyeHb MIAHMPYEMBbIX Pe3yJabTATOB 00y4YeHUs MO JUCIH-
IUIMHE, COOTHECEHHBIX C IJIAHMPYEMbIMH pe3ybTaTAMH OCBOCHUS
OIIOII BO

B pe3yabTaTe ocBOeHHS TUCHUIUIUHBI (OPMHUPYIOTCS cieayloniue KoOM-
neTeHunu:

YK-1. CriocoOeH ocylmecTBIsATh NOUCK, KPUTHUECKUN aHAIU3 U CUHTE3 HH-
dbopManuu, NPUMEHATh CHCTEMHBIN MMOAXO0J JJIs1 PEILIEHUS TIOCTAaBICHHBIX 3a/1a4

OIIK-2. CrniocobeH ocymiecTBIsTh cO0p, 00padOTKY M aHalu3 JIaHHbBIX, He-
OOXOIUMBIX JIJISl PELICHHs] MOCTaBICHHBIX YIPABICHUYECKUX 3a]a4, ¢ UCIOJIb30Ba-
HUEM COBPEMEHHOTO0 MHCTPYMEHTapHs M HHTEUIEKTyaJIbHbIX HH(OPMALMOHHO-
aHAJIUTUYECKUX CUCTEM.

3 Mecto nucunmiauabl B ctpyktype OIIOII BO

«MareMmatuka» SBIISIETCA AUCHUIUIMHON oOs3arenpHoM yactu OIIOIT BO
NOATrOTOBKHM oOyyaromuxcs no Hanpasienuto 38.03.02 MeHnemxMeHT, HaIpaBJICH-
HOCTb «MHHOBAIIMOHHBINA MEHEPKMEHT) .



4 O0beM qTUCHUILIMHBI (216 yacoB, 6 3a4E€THBIX €AUHHI)

O0bem, yacoB
Bunbl yueOHoi paboTsl
Ounas OunHo-3a04Hast

KonTakTHasi padora 130 48
B TOM YHCIJIC:
— ayJIMTOpHAs 110 BUIaM YYCOHBIX 3aHITHIA 126 44

— JIEKLIUU 66 20

— MPAKTUYECKUE 60 24
— BHEAyJIUTOPHAs 4 4

— 3a4eT 1 1

— 9K3aMCH 3 3
CamocrosiTesqibHasi padoTa 86 168
HToro mo nucuuminye 216 216

5 Conep:xanue JUCUUILIAHBI

ITo uToram nzyyaeMon TUCHUILUIMHBI O0yUYaIOIIUECs CIA0T 3a4eT U dK3aMEH.

JucuuminHa u3ydaetrcs Ha 1 kypce, B 1 u 2 cemectpe 1o yueOHOMY IUIaHy
o4HO# (hopmbl 00yueHust; Ha 1 Kypce, B 1 u 2 cemecTpe no yueOHOMY TUTaHYy OYHO-
3a049HOM (POPMBI 00yUEHUS.

Conep:kanue ¥ CTPYKTYpa IMCHHUIIMHBI IO 0YHOI (popMe 00yueHus

Bunsbi yueOHoii padoThl, BKJII0OYasi CAMOCTOSI-
TeJILHYIO PadoTy CTYIE€HTOB H TPY/10eMKOCTH
2
= (B yacax)
=¥ | = B TOM B TOM
< =) =
Ne Tema. 2o |3 4lcie B 4lcle B
=5 = [Tpak- Camo-
n/m OCHOBHBIE BOIIPOCHI SE |3 dopme dopme
s | O | Jex- THYE- CTOSI-
g2 MPaKTH- MPaKTH-
g 1A . CKHe . | TenbHas
S 4eCKOMN 4eCKON
3aHATHUS pabora
MOJIrO- MO/JIro-
TOBKH TOBKH
Mampuyw
Martpubl, ux Bupl. Onepamuu Haj
Marpuiiamu, cpoiicrtBa. Panr mar-| YK-1
1 1 2 - 2 - 3
PUILIBL OIIK-2
[MpunoxeHus: MaTpull B SKOHOMH-
Ke, YIpaBJICHUH
Onpedenumenu
Ompeaenureny MaTPUI] MaJbIX TI0-
YK-1
2 |psaakoB: MHHODEI, anreOpandecKue OITK-2 1 2 - 2 - 3
JIOTIONTHEHUST K DJIEMEHTaM KBaJI-
PaTHBIX MaTpPHII.
Obpamnas mampuya u eé npume-
YK-1
3 |nenus 1 2 - 2 - 3
OIlIK-2
Obpartnas matpuua. Ilpumenenue




n/n

Tema.
OCHOBHBIC BOIIPOCHI

dopMupyemble
KOMIIeTEHIN U

Cemectp

Bunbl yueOHoi#i padoThI, BKJII0OYasi CAMOCTOSI-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh
(B yacax)

Jlek-
o

B TOM
qHCIIC B
dhopme
MpaKTu-
YeCKOM
IIOJITO-
TOBKH

IIpak-
THYE-
CKHE
3aHATUA

B TOM
qHCIIe B
dhopme
MPaKTU-
YeCKOM
IIOJITO-
TOBKH

Camo-
CTOSI-
TeJbHAs
paborta

omnpeAenuTeNeil K  BBIYHCICHHIO
oOpatHO# MaTpuIbl: Gopmyna (Me-
TOJl TPUCOCHAUHEHHOW MAaTPHLBbI).
PemieHne MaTpU4HBIX YPABHEHUN.

Xapaxkmepucmuxu mampuy
XapaKkTepUCTUKH MATPHL: COOCT-
BEHHbIE YHCJa, COOCTBCHHBIE BEK-
TOPBI, PaHT, IPOTYKTHUBHOCTb.

YK-1
OIIK-2

Cucmembl TUHELHBIX YPABHEHULL
Cucrembl JTUHEHHBIX YPABHEHUN U
CBSI3aHHBIE C HUMH MOHATHA. Me-
Ton l'aycca pemieHus CUCTEM JM-
HEHHBIX ypaBHEHUH (TpUMeEpHI pe-
LICHUS] ONpEAETICHHOW, Heompesne-
JICHHOH M HECOBMECTHOH CHUCTEM).
OKOHOMHYECKUE MPUIIOKEHUS

YK-1
OIIK-2

OonopooHble cucmembl

IIpaBuno Kpamepa pemienust cuc-
T€M JIMHEHHBbIX ypaBHEHWM. Mart-
PUYHBIH CIIOCOO pELIeHHs] CHCTEM
JUHEWHBIX ypaBHeHMH. OnHOpOX-
HBI€ CHCTEMBl JIMHEHHBIX ypaBHe-
Huil. @yHJaMEHTaJbHas CUCTEMA
penieHuil.

YK-1
OIIK-2

Jlunetinas ancebpa 6 3koHOMUKe
[Ipunosxenus: MTUHEHON anreGps! B
MIPON3BOACTBEHHO-9KOHOMHUYECKHIX
3aayax; JuHeWHas monenb JleoH-
Th€Ba MHOTOOTPACI€BON 3KOHOMMU-
KM, MOJENb MEXKIYyHAPOJHOH TOp-
TOBJIN.

YK-1
OIIK-2

Onemenmuvl  aHaIUMUYECKoUu 2eo-
Mempuu

IIpumenenne omnpeaenuteneii B
AHAJTUTUYECKON TeOMEeTpuM IS
HaXOXKAEHUs IuIomaued  ¢uryp.
Jenenue orpe3ka B JAHHOM OTHO-

IICHUMN.

YK-1
OIIK-2

Bexmoput

BeKTOpBIZ OCHOBHBIC IIOHATHA, JIH-
HEHHbIC OTepaluy HaJ BEKTOpaMHU
Ha IUIOCKOCTH B T€OMETPUYECKOMN
¢dopme. PasznoxeHue BekTopa 110
basucy. JluHelHble omepamuyu Ham
BEKTOpaMH B KOOPIMHATHOH (hop-
Me.

YK-1
OIlIK-2

10

Cranspnoe npoussederue B6eKmo-

YK-1




n/n

Tema.
OCHOBHBIC BOIIPOCHI

dopMupyemble
KOMIIeTEHIN U

Cemectp

Bunbl yueOHoi#i padoThI, BKJII0OYasi CAMOCTOSI-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh

(B yacax)

Jlek-
o

B TOM
qHCIIC B
dhopme
MpaKTu-
YeCKOM
IIOJITO-
TOBKH

IIpak-
THYE-
CKHE
3aHATUA

B TOM
qHCIIe B
dhopme
MPaKTU-
YeCKOM
IIOJITO-
TOBKH

Camo-
CTOSI-
TeJbHAs
paborta

pos
CranspHOoe TMPOM3BEIACHNUE BEKTO-
pOB: ONpeCICHUE, CBOWCTBA, KO-
opauHatHas (Gopma. YCiaoBus KoJI-
JIMHEApHOCTH U MEPIEHIUKYISIPHO-
CTH BEKTOPOB.

OIIK-2

11

Bexmopnoe u cmewannoe npousse-
OeHue 8eKmopos

BekTopHOe U cMelaHHOe Mpou3Be-
JICHHE BEKTOPOB:  OIpEEiICHHE,
CBOMCTBa, KOOpAMHATHAs (opMma.
VYcnoBue KOMIUIAaHAPHOCTH BEKTO-
POB.

YK-1
OIlIK-2

12

Ipsamas na niockocmu

IIpsimast TUHKUS B TJIOCKOCTH, BHJIBI
ee ypaBHeHuil. B3aumHoe pacmo-
JIOXKEHUE TPSAMBIX HA IUIOCKOCTH.
PaccrosiHue OT TOYKM JO NPSMOM.
OnopHble 337a4d Ha TPAMYIO JIHU-
HUIO B IUIOCKOCTH.

YK-1
OIlIK-2

13

3adaua numeiinozo npocpammupo-
BaHUL

JIuHeliHble HEpaBEHCTBA U UX CHC-
TeMbl, npuMepel. OCHOBHasI 3aaada
JMHEMHOTO TPOTPaMMUPOBAHUSA C
reOMETPUYECKON HIUTFOCTpaLUen ee
pEIIEeHUs Ha IPUMeEpE.

YK-1
OIlIK-2

14

ITnockocme

VYpaBHEHHs IIIOCKOCTH B  IIPO-
cTpaHCcTBe. B3ammHOe pacmosoxe-
HHC IUIOCKOCTel. PaccrosHue oT
TOYKH J0 IPSIMOIA.

YK-1
OIlIK-2

15

Ipsimas 6 npocmpancmee
VYpaBHEHUs IPAMON B IPOCTPAHCTBE.
B3anmuoe pacrnionoxeHue NpsMbIX B
npocTpaHcTBe. BzaumHoe pacroio-
KEHHE TPSIMON W TUIOCKOCTH B TPO-
CTpAHCTBE.

YK-1
OIlIK-2

16

Kpuewvie smopozo nopsaoxa
OKpYXHOCTbB, JIIIUIIC, THIEPOOIIa,
napaboiyia, WX XapaKTEPUCTUKA U
CBOMCTBA.

YK-1
OIIK-2

17

Komnnekcuvle uucna

MHO0kKECTBO KOMIIIEKCHBIX YHCEI.
Anrebpandeckas  popma  KOM-
MJIeKCHOTO umcia. JlelcTBus Han
KOMIIIEKCHBIMU YHCIIaMHU. ['eoMeT-

YK-1
OIIK-2




n/n

Tema.
OCHOBHBIC BOIIPOCHI

dopMupyemble
KOMIIeTEHIN U

Cemectp

Bunbl yueOHoi#i padoThI, BKJII0OYasi CAMOCTOSI-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh

(B yacax)

Jlek-
o

B TOM
qHCIIC B
dhopme
MpaKTu-
YeCKOM
IIOJITO-
TOBKH

IIpak-
THYE-
CKHE
3aHATUA

B TOM
qHCIIe B
dhopme
MPaKTU-
YeCKOM
IIOJITO-
TOBKH

Camo-
CTOSI-
TeJbHAs
paborta

prueckoe n300paKeHne KOMILICKC-
HOTrO yucna. TpHroHOMETpHYECcKas
(dhopMa KOMIUTEKCHOT'O YHUCIIA.

18

Dynkyuu

Onpenenenre (YHKIMUA, CHOCOOBI
3aganus. Bungel mHTepBanioB. Oc-
HOBHBIE JJIEMEHTapHBIC (DYHKIIUH.
[Mpumenenue GyHKUUN B IKOHOMU-
ke. O0nacTh omnpeseacHus, MHOXKe-
CTBO 3HAYeHWH (YHKIUH, anro-
PUTMBI UX HAXOXICHUA.

YK-1
OIlIK-2

19

Ipaghux ynxyuu

Omnpenenenne rpaduka (QyHKIHH.
['eomerpudeckue mpeoOpazoBaHU
rpa¢ukoB ¢pyHkuuii. YetHocTh (He-
YeTHOCTh) W MEPUOJUYHOCTD
(GyHKIMH, onpeneNeHus W TIpHMe-

PBL.

OIlIK-2

20

Ilpeoenvt

ITocnenoBaTenbHOCTH, WX BHIBI.
IlonsTHE mpenena mociaenoBaTelNb-
HoctH. [ToHsiTre nipeena GyHKIUH,
onpezaeneHuss U npumepsl. OCHOB-
HBIE TEOPEMBI O Tpeseax. Packpsl-
THE HeonpeneneHHocren. Ilpume-
HEHHE B SKOHOMHKE

YK-1
OIlIK-2

21

Henpepvignocmu ¢hynxyuu
OmnpenesneHue HeNpepbIBHON QyHK-
un, npumepbl. CBoiicTBa (yHK-
Ui, HENpPephIBHBIX B  TOYKE.
OyHKIMM, HENpepbIBHbIE HA IPO-
MexyTtke. CBoiicTBa (hyHKIMMA, He-
IpepBIBHBIX Ha oTpe3ke. Kiaccu-
(ukanus Touek paspbiBa QYHKLIUH.
AcumnroTsl rpaduka QyHKIKH.

YK-1
OIlIK-2

22

Ilpoussoonas

[poussonHas ¢ynkuu. ['eomer-
pUUYECKU M (U3NYECKUH CMBICIT
pou3BOHON. DOpMyJIbl U IIpaBU-
na  auddepeHIupoBaHus. IKOHO-
MUYECKHE MPUIOKEHHUS NPOU3BOJ-
HOM

YK-1
OIIK-2

2,5

23

Tpunooicenus npoussooHoll

IlpaBuno Jlonurans. Bospacranue
u yObiBaHHe (YHKUUH, NPU3HAKH.
TOYKHM 3KCTpEeMyMa W 3KCTPEMYyMEI
GYHKIUH, onpeneneHuss U TpuMe-

YK-1
OIIK-2

2,5




n/n

Tema.
OCHOBHBIC BOIIPOCHI

dopMupyemble
KOMIIeTEHIN U

Cemectp

Bunbl yueOHoi#i padoThI, BKJII0OYasi CAMOCTOSI-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh
(B yacax)

Jlek-
o

B TOM
qHCIIC B
dhopme
MpaKTu-
YeCKOM
IIOJITO-
TOBKH

IIpak-
THYE-
CKHE
3aHATUA

B TOM
qHCIIe B
dhopme
MPaKTU-
YeCKOM
IIOJITO-
TOBKH

Camo-
CTOSI-
TeJbHAs
paborta

pel. HeoOxomnmoe ycioBue 3Kc-
Tpemyma. JloctaTouHOE yCIIOBHE
skcTpemyma. KacatenbHast U HOp-
MaJib K rpaduKy QyHKIHH B TOUKE.

24

Hccredosanue gynxyuu

Bropass mnpousBomHas (yHKIWH,
¢u3nyecKkuii cMBICT. BBITyKIIOCTB,
BOTHYTOCTbh, TOUKHU meperuda. [1po-
U3BOJHBIC  BBICIIUX  TOPSIKOB.
Cxema uccie0Banus QyHKITUH.

YK-1
OIlIK-2

25

Jugpdepenyuan gynxyuu

Hubdepenunan GyHKIMH, Te€OMET-
pudeckuii cMbIct auddepeHuana.
[IpenenbHble BeauuuHbl. M3aepKKu
IIPOU3BOJICTBA. IIpoussonurens-
HOCTh Tpyda. OyHKuMH moTpedie-
HUS ¥ cOepekeHHs. DIaCTHIHOCTb.
CBoiicTBa 371aCTUYHOCTH (DYHKIINH.

YK-1
OIlIK-2

26

Heonpeodenennviii unmezpan
IlepBooOpasnas Gpynkuun. Onpene-
JICHHE HEeOTIPEICICHHOTO UHTeTpaa,
€ro CBOMCTBa, TA0JIHIIA HHTETPAJIOB
OCHOBHBIX 3JIEMEHTapHBIX (QYHKIIMH.
MeTo1bI HHTEIPUPOBAHHUS

YK-1
OIlIK-2

27

Hnmeepuposanue mpueonomempu-
yecKux QyHxyuil

Briuucnenue uHTErpaioB BUaa
_[R(sin X;C0s X )dx

Briuucnenue uHTErpaioB BUaa
_fsinm X - cos" xdx

Briuucnenue uHTErpalioB Buaa
.[sincxx - Cos Bxdx Icos ax - cos Bxdx

_fsinax - sinPBxdx

YK-1
OIIK-2

28

Humeepanvr om npocmetiuux up-
PAYUOHATLHBIX YHKYULL
Brruncnenue JpOOHO-
HppalMOHAIbHBIX MHTEIPAJIOB BUA
J- ax u ,[ MmN o
Jax® +bx+c Jax® +bx+c
TTputosKeHNs] B SKOHOMHUKE.

YK-1
OIlIK-2

29

Onpedenennviil unmezpan

IloHsATHE OmMpeneneHHOro WHTErpa-
na. 'eoMeTpuyeckuii 1 5KOHOMHUYE-
CKHH CMBICIT ONPEIENIEHHOTO MHTe-
rpana. OCHOBHBIE CBOMCTBa M mpa-

BHWJIa BBIYHCIICHUA OIPCACIICHHBIX

YK-1
OIIK-2




n/n

Tema.
OCHOBHBIC BOIIPOCHI

dopMupyemble
KOMIIeTEHIN U

Cemectp

Bunbl yueOHoi#i padoThI, BKJII0OYasi CAMOCTOSI-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh
(B yacax)

Jlek-
o

B TOM
qHCIIC B
dhopme
MpaKTu-
YeCKOM
IIOJITO-
TOBKH

IIpak-
THYE-
CKHE
3aHATUA

B TOM
qHCIIe B
dhopme
MPaKTU-
YeCKOM
IIOJITO-
TOBKH

Camo-
CTOSI-
TeJbHAs
paborta

unrerpanos. ®dopmyna HerooToHa-
Jletioamuma. 3amMeHa MepeMEeHHOW B
onpeneneHHOM HuHTerpane. Murer-
pUpOBaHUE MO YacCTAM B OIpese-
JICHHOM MHTErpajie.

30

Ipunoswcenusn onpedenennozo unme-
epana
I'eomerpryeckne M IKOHOMUYECKUE
MIPUIOKEHUS  ONPENEIEHHOIO HHTE-
rpaia

YK-1
OIIK-2

31

Jlugpdepenyuanvuvie ypasHerus
OcnoBHble noHsATHL. Juddepennn-
aIbHBIC ypaBHEHHS IIEPBOrO TO-
psiIKa: C pa3’eNSIOIMUMHUCS Tepe-
MeHHbIMHA. OpHoponHble audde-
peHIManbHble ypaBHeHus. [Ipuio-
KCHUSI B DKOHOMHKE W MEHEIDK-
MEHTE

YK-1
OIlIK-2

32

Psow

OCHOBHBIE TOHSATHS, CXOTUMOCT.
OCHOBHBIE TEOPEMBI O CXOASIIUXCS
YUCIOBBIX psnax. [IpusHaku cxo-
JTIMMOCTH U PaCXOIUMOCTH PSIOB C
TIOJIOKUTENIEHBIMHA  YJIEHAMH: TIPH-
3Haku cpaBHeHms, Komm, Jlamam-
Oepa, WHTErpajbHBIA. 3HAKOMEpe-
MEHHBIHN psii. 3HaKOUYEepeayOIUHCS
psaa. llpusnak JleiiOnuma. Ycios-
Hasi W aOCOIIOTHAs CXOJUMOCTH.
CBolicTBa a0COJIOTHO CXOISAIIUXCS
PSIOB.

YK-1
OIIK-2

33

Onemenmol meopuu 8eposimrHocmet
U MAMeMAmuYeckol CImamucmuxky
BBenenne B TeOpHIO BEPOSTHOCTEH.
OCHOBHBIE TEOPEMBI 3JIEMEHTAPHOI
TEOPUH BEPOSITHOCTH. BBIOOpOU-
HBIE METOJ M CIIOCOOBI cocTaBiie-
HUsL  BbIOOpok. CrartucTuyeckoe
pacripefielieHle U ero reoMerpude-
CKO€ N300paKeHNe.

YK-1
OIIK-2

Htoro

66

60

86

Conep:xxanue u CTPYKTypa JMCHMILIMHBI 10 0YHO-32049HOM (popme 00y4e-

HUSA




n/n

Tema.
OCHOBHBIE BOITPOCHI

DopMupyemble
KOMIIeTEHIN U

Cemectp

Bunsbi yueOHo# padoThI, BKJIOYAsk CAMOCTOS-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh

(B yacax)

B TOM
JHCIIe B
dbopme | IlpakTn-
MpaKkTU- | YECKHUe
YEeCKON | 3aHATHS
oATo-
TOBKH

Jlek-
o

B TOM
YHCIIe B
hopme
MPaKTU-
YeCKOM
IIOJITO-
TOBKH

Camo-
CTOSI-
TeJbHAs
paborta

Mampuyw

Martpunpl, ux Bumsl. Oneparuu
HaJl MaTpullaMH, CBOMCTBa. PaHr
MaTpPHIIBL.

[Ipunoxenust MaTpuIl B SKOHOMH-
Ke, yIIpaBJICHUN

YK-1
OIIK-2

Onpedenumenu

Ompezpenuren MaTpull  MajbIxX
nopsakoB: MuHOpEI, anrebpanye-
CKHC JIOTIOJHEHUs K 3JICMEHTaM
KBaJIPATHBIX MATPHIL.

YK-1
OIIK-2

Obpamuas mampuya u eé npume-
HeHust

Oo0patHas marpuna. [lpuMeHeHue
ONPEAEIUTENEN K BBIYUCICHUIO
obOpaTtHOlt Matrpumbl: (popmyna
(MeTon mpucoenUHEHHOW MaTpH-
1pl). Penienne MaTpuuHBIX ypaB-
HEHUH.

YK-1
OIIK-2

Xapaxmepucmuxu mampuy
XapaKkTepUCTHKH MaTpHIl: coOCT-
BEHHBIE YMCIIa, COOCTBEHHBIE BEK-
TOPBI, paHT, TPOAYKTUBHOCTb.

YK-1
OIlIK-2

Cucmembl TuHEHbIX YPAGHEHUL
Cucrembl JHHEWHBIX ypaBHEHHUN
U CBSI3aHHBIE C HUMH TIOHSTHSL.
Merogn T'aycca pemenus cucrem
JMHEWHBIX ypaBHEHUHN (TIpUMEpHI
pelIeHUs] ONPEJIEICHHON, HEeOIl-
pEIeNeHHON UM  HECOBMECTHOM
cucTteM). OKOHOMHYECKHE TIpH-
JIOKEHUSI

YK-1
OIIK-2

OoHopooHvle cucmembl

IIpasmiio Kpamepa pemenus cuc-
TE€M JIMHEWHBIX ypaBHeHUI. Mart-
PUYHBIA CITOCOO pemIeHus] CUCTEM
JUHENHBIX ypaBHeHUI. OIHOPOI-
HBbIE CUCTEMBI JIMHEWHBIX ypaBHe-
Huil. OyHIaMEHTANIbHAS CHCTEMA
pEIICHUN.

YK-1
OIIK-2

Jluneiinas anzebpa 6 3KoHOMUKe

[Mpunoxenus: TMHEHHON anreOphI
B IIPOM3BOJICTBEHHO-
SKOHOMHYECKUX 3aJa4yax: JIMHEH-
Has Mojienb JIeOHTheBa MHOTOOT-

YK-1
OIIK-2

10

10




n/n

Tema.
OCHOBHBIE BOITPOCHI

DopMupyemble
KOMIIeTEHIN U

Cemectp

Bunsbi yueOHo# padoThI, BKJIOYAsk CAMOCTOS-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh

(B yacax)

Jlek-
o

B TOM
qHCIIe B
dhopme
MpaKTu-
YeCKOM
IIOJITO-
TOBKH

IIpaxTu-
YECKUE
3aHATHUS

B TOM
YHCIIe B
hopme
MPaKTU-
YeCKOM
IIOJITO-
TOBKH

Camo-
CTOSI-
TeJbHAs
paborta

pacieBol SKOHOMHKH, MOJEIb
MEXIYHApOIHON TOPTOBJIN.

Onemenmul AHATUMUYECKOU 2€0-
mempuu

IIpumenenue omnpenenuresed B
AQHAJIUTUYECKONl TeoMeTpuu JUIs
HaxOKACHUs IUlomaneid Quryp.
Jenenne orpe3ka B JaHHOM OT-
HOILIEHUH.

YK-1
OIIK-2

Bexmoput

BCKTOpI)IZ OCHOBHBIC IIOHATHA,
JIMHEWHBIE Oorepanunu Hald BEKTO-
paMH Ha TUIOCKOCTH B T€OMETpPH-
yeckoil ¢opme. Paznoxenune Bek-
Topa no 6asucy. JluneitHble ore-
panuu HaJl BEKTOpaMH B KOOPIH-
HaTHOH (opme.

YK-1
OIIK-2

10

Cransproe npoussedeHnue 6eKmo-
pos

CkansipHoe MPOU3BE/ICHHE BEKTO-
POB: OIpeJie/ieHHe, CBOWCTBA, KO-
opauHatHas ¢opma. YcCIoBHS
KOJJTMHEAPHOCTH W TIEPIEHANKY-
JSIPHOCTH BEKTOPOB.

YK-1
OIIK-2

11

Bexmopnoe u cmewannoe npous-
gedenue 8eKmMopos

BekropHOe M cMelIaHHOE MPOu3-
BEJICHUE BEKTOPOB: ONpEACICHHE,
CBOMCTBa, KOOpJAWHATHas (opma.
VYcenoBue KOMIUIAHAPHOCTU  BEK-
TOpPOB.

YK-1
OIIK-2

12

Ipamas na nnockocmu

[Ipsimast TMHUS B TIIOCKOCTH, BU-
Il ee ypaBHeHuil. BsanmHoe
pacrnojokKeHne MPsAMBIX Ha IJI0C-
KocTH. PaccrosHue OoT TOUKH 10
npsimoii. OmopHBIE 3amauMl  Ha
MIPSIMYIO JIMHUIO B TNIOCKOCTH.

YK-1
OIIK-2

13

3a0aua numelinoco npozpammu-
POoBaHus

Jlunelinpie HepaBeHCTBA U UX
cucTemsl, npumepsl. OcHOBHas
3a/1a4a JIMHEMHOro IporpamMmu-
pOBaHUS C T€OMETPUUYECKOU WII-
JIOCTpaLMell ee pelleHnus Ha
MprMepe.

YK-1
OIIK-2

14

IInockocmo

YK-1

11




n/n

Tema.
OCHOBHBIE BOITPOCHI

DopMupyemble
KOMIIeTEHIN U

Cemectp

Bunsbi yueOHo# padoThI, BKJIOYAsk CAMOCTOS-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh
(B yacax)

B TOM B TOM
YHCIIe B Yyclie B
dopme | Ipaktn- | dopme Camo-
Jlek- p P p CTOSI-
MPaKkTH- | YECKHe | MPaKTH-
1075071 N . | TenpHas
YECKOM | 3aHATHS | YeCKOU

paborta

MOJro- IMOJr0-

TOBKH TOBKH

VYpaBHEHUS TUIOCKOCTH B MPO-
cTpaHcTBe. B3amMHOe pacmoiio-
JKEHHME INIocKocTeH. Paccrosmaue
OT TOYKH JO MPSIMOIA.

OIIK-2

15

Ipsimas 6 npocmpancmee
YpaBHeHUs NPSAMOU B MPOCTPaHCT-
Be. BzanMHoe pacnonoxenue mps-
MBIX B IPOCTpaHCTBE. B3aumHoOe
PAacIoI0oKeHUe MPSIMOM U ILIOCKO-
CTHU B IPOCTPAHCTBE.

YK-1
OIIK-2

16

Kpusvie 6mopoco nopsaoka
OKpy>KHOCTb, DIUIHIIC, TUIEPOO-
J7a, napaboina, uX XapaKTepHUCTHKU
Y CBOWCTBA.

YK-1
OIIK-2

17

Komnnexcuwvie yucna

MHO0KECTBO KOMILICKCHBIX YHCEII.
Anrebpandeckas Qopma KOM-
IUIEKCHOro 4ucia. JIeHCTBUS HaL
KOMIUIEKCHBIMHA 4HcJIaMHu. ['eo-
METPUYECKOe H300paKEHUE KOM-
TUIEKCHOTO dYHWCia. TpUroHOMET-
pudeckas ¢opmMa KOMIUIEKCHOTO
Yuca.

YK-1
OIIK-2

18

Dyuxyuu

Omnpenenenne GyHKUIUH, CIIOCOOBI
3amanusa. Buner uaTepBanoB. Oc-
HOBHBIE 3JIEMEHTapHbIE (HYHKLUH.
[Ipumenenne (yHKIUIT B 3KOHO-
muke. OOnacTe  oOmpeseNeHus,
MHOXXECTBO 3HAYEHWH (YHKIIUH,
ITOPUTMBI MX HAXOXKJICHHUSI.

YK-1
OIIK-2

19

Tpaghux ynxyuu

Onpenenenue rpaduka QyHKIUH.
I'eomerpuueckne mnpeobpas3oBa-
HUs rpadukoB ¢yHkumd. Yer-
HOCTh (HEYETHOCTh) U MEepUOaNY-
HOCTh (DYHKIIMH, ONpeNeNicHus |
PUMEPBIL.

OIIK-2

20

Ilpeoenv

TlocnenoBaTenbHOCTH, WX BUJIBL.
Ilonatue mpenena mocinenoBa-
tenpHOCTH. [loHsATHE Tpenena
(GYHKIUY, OTpENeNeHus] U TpH-
Mepel. OCHOBHBIE TEOPEMBI O
npenenax. PackpeiTue Heompeze-
neHHocted. [lpuMeHeHne B 3KO-
HOMHKE

YK-1
OIIK-2

12




n/n

Tema.
OCHOBHBIE BOITPOCHI

DopMupyemble
KOMIIeTEHIN U

Cemectp

Bunsbi yueOHo# padoThI, BKJIOYAsk CAMOCTOS-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh
(B yacax)

B TOM B TOM
qucie B qucie B
dopme | Ipaktn- | dopme Cawo-
Jlex- p P p CTOSI-
MPaKkTH- | YECKHe | MPaKTH-
uu . . | TenpHas
YeCKOM | 3aHATHS | YeCKOM
paborta
MOJIrO- MOJIro-
TOBKH TOBKH

21

Henpepuvignocmo ynkyuu
OmpeneneHne HETIPEPBIBHOM
¢byakmum, npumepsl. CBoiicTBa
(hyHKUUH, HETIPEPBIBHBIX B TOYKE.
OyHKIMH, HETPEpBIBHBIE HA MPO-
MexyTtke. CBoiictBa  (yHKIHH,
HETIpephIBHBIX Ha oTpeske. Kiac-
cupUKanus  TOYEK  pa3pbiBa
¢GbyHKIIH. ACUMNOTOTHI Tpaduka
(YHKITHH.

YK-1
OIIK-2

22

Ilpouseoonas

[MpousBoanas ¢ynkuuu. ['eomer-
pUYecKHid U (PUINIECKUA CMBICT
npou3BOAHOH. DopMynbl U mpa-
Buia nuddepeHIupoBanus. JKo-
HOMHYECKHE TPHIOKCHHUS TIPOU3-
BOJHOM

YK-1
OIIK-2

23

Tpunooicenus npoussooHoll
IIpaBuno Jlonwrans. Bospacra-
Hue u yObIBaHuWe (pyHKIWU, MPH-
3HaKu. TOYKH SKCTpeMyMa M IKC-
TPEMyMbI QYHKIIHIA, OTIpeIeIICHHS
u npumepsl. HeoOxommumoe ycito-
BUEe OKcTpemyma. JlocraroyHoe
ycnoBue 3kcrpemyma. Kacarens-
Has M HOpMaJb K rpaduky QyHK-
IIM B TOYKE.

YK-1
OIIK-2

24

Hccredosanue ghynxyuu

Bropast mpousBogHas (GyHKIWH,
(m3muecknit  cMeicn.  Beimyk-
JIOCTb, BOTHYTOCTb, TOYKH Iepe-
ruba. [Ipon3BojHbIE BHICIIHX TIO-
psiakoB. Cxema HCCIEIOBAHUS
¢dhyHKUIMM.

YK-1
OIIK-2

25

Jughdepenyuan ynxyuu
HJuddepennman ¢GyHkmmu, reo-
METpHUYECKUI cMbIci anddepeH-
muana. [lpenenbHble BETMYMHEL.
M3pepxku npoussoncrea. IIpo-
W3BOJIUTENBHOCTh Tpyna. DyHK-
UM OTPEOJICHUST U cOePEKEHUSL.
OnacrtuuHocth. CBolicTBa 3ia-
CTHYHOCTH (DYHKIIUH.

YK-1
OIIK-2

26

Heonpeoenenuwviti unmezpan

[epBooOpaznas ¢pynkmu. Onpe-
JieTIeHUE HEOTpeIeNICHHOTO NHTe-
rpaja, ero CBOWCTBa, TAOJIUIA HH-

YK-1
OIIK-2

13




n/n

Tema.
OCHOBHBIE BOITPOCHI

DopMupyemble
KOMIIeTEHIN U

Cemectp

Bunsbi yueOHo# padoThI, BKJIOYAsk CAMOCTOS-
TeJIbHYI0 pa0doTy CTYIEeHTOB H TPYI10eMKOCTh
(B yacax)

B TOM B TOM
YHCIIe B Yyclie B
dopme | Ipaktn- | dopme Camo-
Jlek- p P p CTOSI-
MPaKkTH- | YECKHe | MPaKTH-
1075071 N . | TenpHas
YECKOM | 3aHATHS | YeCKOU

paborta

MOJro- IMOJr0-

TOBKH TOBKH

TErpajgoB OCHOBHBIX JIEMEHTap-
HBIX (pyHKIWHA. MeTonbl HHTETpH-
pPOBaHHUS

27

HUnmezpuposanue mpueonomem-
puyeckux yHKyuil

Briuncnenue UHTErpajioB BUaa
_[R(sin X;Cos X )dx

Briuncnenue UHTErpajioB BUaa
J'sinm X - cos" xdx

Briuncnenue UHTErpajioB BUaa
J.sin X - Cos Bxdx Icos axX - cos Bxdx

_fsinax - sinPBxdx

YK-1
OIIK-2

28

Hnmezpaner om npocmeuuiux up-
PAYUOHANLHBIX YHKYUTI
Brruncnenue IpoOHO-
HppanroOHaJIbHBIX HUHTCIpaioB
BUJIA

,[ ax u J- mx+n

dx-
Jax +bx+c Jax +bx+¢
HpHJ‘[O)I(eHI/IH B O KOHOMMUMKEC.

YK-1
OIIK-2

29

Onpedenennbvili unmezpan
IloHsiTHE OIpPEAEIIEHHOIO WHTE-
rpasia. I'eomeTpuyeckuii U 3KO-
HOMUYECKUN CMBICI OIpPEEIEH-
HOrOo  wuHTerpanma.  OCHOBHBIC
CBOICTBA W TIpaBUJIa BEIYUCICHHS
oTpeeIeHHBIX WHTETPAaJIOB.
®opmyna  Herotona-JleliOHuNA.
3amMeHa TMEepeMEeHHOW B ompeje-
JIEHHOM uHTerpane. MHrerpupo-
BaHWE MO YacTSIM B OIpeEAeIeH-
HOM HHTETpaJe.

YK-1
OIIK-2

30

Tpunoscenus onpedenennozo um-
mezpana

T'eomeTpuueckue U >KOHOMUYE-
CKUE TNPUIIOKEHUS ONPEAEIEHHOIO
MHTErpana

YK-1
OIIK-2

31

Jugdepenyuanvuvie ypasHerus
OcuoBuble nonsATHS. [nddepen-
UaJbHBIE ypPaBHEHUS IEPBOTO
NOpsiiKa: C  Pa3lelsIoIUMUCS
MepEMEHHBIMHU. OnHOpOHEIE
nuddepeHInaNIbHbIE  yPaBHCHHUS.
[IpunoxeHus: B 5)KOHOMUKE U Me-
HEJDKMEHTE

YK-1
OIIK-2

32

Psowi

YK-1

14




Bunsbi yueOHo# padoThI, BKJIOYAsk CAMOCTOS-
TeJbHYI0 Pa00Ty CTY€HTOB U TPYA0EMKOCTh
E = (B 1yacax)
=X | = B TOM B TOM
] - =
Ne Tema. 29 |3 qucie B qucie B
=5 | = Camo-
n/n OCHOBHEBIE BOITPOCHI SE |5 | fex dbopme | Ilpaktu- | dopme cTOs
2 2 o MPaKTH- | YECKUe | MPaKTH-
g 1017071 . . | TempHas
S YECKOW | 3aHATHA | YEeCKOU
paborta
MOJTO- MOATO-
TOBKH TOBKH
OCHOBHBIE MTOHATHS, CXOAUMOCTE. |OITK-2
OCHOBHBIE TEOpPEMBI O CXOHS-
IIUXCS YHUCIOBBIX psmax. [lpu-
3HAKH CXOAMMOCTH U PACXOJIUMO-
CTH PSJOB C IMOJIOKUTSIbHBIMH
YJIeHaMU: TPU3HAKA CpPaBHEHUS,
Komm, J[lamambepa, wuHTErpab-
HBI. 3HAKOTEPEMEHHBINH  Ps.
3Hakouepenyomuiics psa. Ilpu-
3HaK JleiiOHuma. YcioBHas u ab-
conmoTHas cxogumoctu. CBolicTBa
a0COIIIOTHO CXOJISIIIIUXCS PSIOB.
Onemenmovl meopuu  8epOSMHO-
cmeti U MamemMamuyeckou cma-
MUCTMUKY
BBeneHne B Teopuio BEpPOSTHO-
creil. OcHoBHBIE Teopembl die-| YK-1
33 . 2 2 - 2 - 9
MEHTapHO# Teopuu BepositHocTH. |OITK-2
BeibopouHbIii MeTom U crocoOb
cocrapneHust BbIOOpok. CraTu-
CTHYECKOE paclpesie]ieHHe M €ro
reoMeTpHYecKoe N300paKeHHE.
Uroro 20 24 168

6 IlepeyeHb Y4eOHO-METOANYECKOT0 ODecneYeH sl JJIsl caMo-
CTOATEJIbHOM PadoThl 00yYaKOIIMXCH MO JUCHHUIIIAHE

1. Cmonennes B. M. Maremartuka : METOAMYECKHE PEKOMEHIAIIMN 10 KOH-
TaKTHOM M CaMOCTOSITENIbHOW paldoTe [ oOydaloIMXcs IO HalpaBJIEHUIO
38.03.02 Menemxment / B.M. Cmonenues. — Kpacnomap: KyoI'AY, 2021. — 46 c.
Pexum JOCTyIa:
file:///C:/Users/Smolencev.v/Downloads/MU_Matematika IM 2021
667723 vl .PDF

2. Cwmonennes B.M. JludpdepenuuaibHoe M HUHTETPATIbHOE HCUMCIICHUE
bynkuun ogHoit nepemennolt / B.M. Cmonenues. — Kpacuogap: Kyol'AY, 2019. —
76 c. Pexum pgocryna: https://edu.kubsau.ru/file.php/111/Dif. i i_inteqr.
ischislenie_uch._p 517723 vl_.PDF

3. Cwmonennies B.M. HHTterpanbHOe MCYUCICHHE (PYHKIIMHU OIHON Tiepe-
menHo#t / B.M. Cmonennues, H.C. Tyry3s. — Kpacaogap: Hosamms, 2017 r. — 80 c.
Pexum JoCTyma:
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file:///C:/Users/Smolencev.v/Downloads/MU_Matematika_IM_2021_667723_v1_.PDF
file:///C:/Users/Smolencev.v/Downloads/MU_Matematika_IM_2021_667723_v1_.PDF
https://edu.kubsau.ru/file.php/111/Dif._i_i_integr._ischislenie_uch._p_517723_v1_.PDF
https://edu.kubsau.ru/file.php/111/Dif._i_i_integr._ischislenie_uch._p_517723_v1_.PDF

file:///C:/Users/Smolencev.v/Downloads/Smolencev_Tuguz_Integralnoe
ischislenie.pdf
4. CwmonenueB B.M. JIluneiinas airedpa v aHaIUTHYECKasi TEOMETPUS: IKO-
HOMHUYecKui OakanaBpuar : yue6. nocobue / B. M. Cmonenues, 1. B. Apunuues.
—  Kpacnomap:  Kyo6l'AY, 2016. - 194 c¢. Pexum  nocrymna:
file:///C:/Users/Smolencev.v/Downloads/LAIAG_Smolencev_Arinichev_2016.pdf
5. Cwmonenunes B.M. OObikHOBeHHbIE nuddepeHInaNbHbIe YpaBHEHUS:
yueb. mocobue / B. M. Cmonenues, Y. B. ApunnueBa. — Kpacnogap: Kyol'AY,
2016. — 125 C. Pexum JocTymna:
file:///C:/Users/Smolencev.v/Downloads/ODU_Smolencev_Arinicheva 2016.pdf
6. CwmomnenneB B.M. Tunosle pacdeTsl MO JUHEHHOW anredpe U aHaTUTH-
yeckoi reometpun / B.M. Cmonennes, H.C. Tyry3. — Kpacnonap: Hosauus, 2017
r. — 66 c. Pexum nocryna: file:///C:/Users/Smolencev.v/Downloads/Smolencev
Tuguz_Tipovye_raschety%20(1).pdf
7. Kamroxnas T.5., Cmonenne B.M. DiieMeHTBbI TEOPUH PSIIOB: y4eO. IM0-
cooue / T.A. Kamoxnas, B.M. Cmonennes. — Kpacnomap: Ky6I'AY, 2017. — 77 c..
Pexum J0CTYyTIA: https://edu.kubsau.ru/file.php/111/Rjady uch.posobie
2019 2 468479 vl _.PDF

/ ®oH/I OLIEHOYHBIX CPEICTB JJisl MPOBeIeHHUs TPOMEKYTOUHOM
aTrTecTaluu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uX (JOPMUPOBAHNUS B
npouecce ocsoenust OITIOITI BO

Otanbl GOpMUPOBAHUS U MPOBEPKH YPOBHS C(HOPMUPOBAHHOCTH KOMIIE-

Homep cemecTpa™ o
p p TEHIIWH 1O JUCITUIUTMHAM, MpaKkTHKaM B riporiecce ocBoenust OIIOIT BO

VYK-1. CnocobeH ocymiecTBIsATh MOUCK, KPUTUYECKUHM aHaIu3 U CUHTE3 MH(POpPMAaLUH, IpuMe-
HATh CUCTEMHBIHN MOJXO0 JUIsl pEIIEHUs TOCTAaBIEHHBIX 3aa4

1,2 Mamemamuka
2 O3HaKOMHUTEIbHAS PAKTHKA
4 Odunocodus
8 BrinmonHenue u 3amuTa BBITYCKHOW KBATH()UKAITMOHHON pabOTHI

OIIK-2. CriocobeH ocymiecTBiIsATh cOop, 00pabOTKY M aHAIN3 IaHHBIX, HEOOXOIUMBIX JJIS perie-
HUS TTOCTaBJICHHBIX YIPABICHUYECKHUX 3a/1a4, C UCTIOJIH30BAHUEM COBPEMEHHOTO WHCTPYMEHTApHS
Y MHTEJUICKTYAIBHBIX HH()OPMAITMOHHO-aHATMTHYECKIX CHCTEM

1,2 Mamemamuxa

1 WNndopmaruka

O3HakoMUTENbHAS TPAKTUKA

Craructuka

AHanm3 CUCTEeM yIpaBJeHUs

MapkeTusr

JIoKkyMeHTOBEIEHUE YIIPABICHUYECKON AEATEIbHOCTH

ITudpossie 1 nHOOPMAIIMOHHBIE TEXHOJIOTUU B MEHEKMEHTE

N RhWWwWww N

YipasineHue puckamu
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file:///C:/Users/Smolencev.v/Downloads/Smolencev_Tuguz_Integralnoe_ischislenie.pdf
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Howmep cemecTpa*

Oranbl GOpMUPOBAHUS U POBEPKH YPOBHS C(HOPMHUPOBAHHOCTH KOMIIE-
TEHIUMH 10 JUCHUIUIMHAM, TpakThKaM B miporecce ocBoenus OITOIT BO

8

duHaHCOBBLIN MEHEIHKMEHT

8

BrimonHenue v 3ammra BITYCKHOM KBaTM(UKAITMOHHON pabOThI

* HOMEp ceMecTpa COOTBETCTBYET 3Tany (OPMHUPOBAHUS KOMIIETEHIHH

7.2 Onucanune nokasarteJjieil 1 KpuTepueB OlleHUBAHUA KOMIIETEHUMH HA
Pa3JIMYHBIX 3TANax uX (opMUPOBAHUS, ONTUCAHUE IIKAIbI OIleHUBAHUSA

[Inanupyemblie YPpOBEHb OCBOCHHUS

pe3yabTaThl OC- HEYJIOBJICTBO- | YJOBJIETBOPH- Orerou

BOCHUS KOMIIe- PUTEIBEHO TEIBHO

XOPOILIO OTIINYHO HOE
TEeHINY (MHIUKA- (MUHUMATH- (MUHHUMATTB- o o
. N (cpemuuit) (BBICOKMIN) CPEACTBO

TOPBI AOCTHKECHUS | HBIH HE J0C- HBII TOPOTO-

KOMIICTCHIINH ) THUTHYT) BBIi1)

YK-1. CniocoGeH ocymecTBJIsATh MOUCK, KPUTHYECCKHH AHAJM3 M CMHTe3 HH(opManuu, npu-

MEHATh CUCTEMHbIN MOAX01 A peuicHUuA NMOCTABJICHHBIX 3a/{a1

Nupukatopsl aoc-
THKEHHSI  KoMIle-
TeHUHi

VK-1.1.
AHanu3upyeTr 3ana-
4y, BbIIeNsis ee Oa-
30BLIE  COCTaBJISIO-
M€, OCYIIECTBIISET
JIEKOMIIO3UIIUIO
3a1a49d

VK-1.2.

Haxonutr u xpurtu-
YECKH aHaIH3HPYET
nHpOpMaIUIo, He-
00X0AUMYTO TUTS
pelieHusT  MOCTaB-
JICHHOM 3aJa4u
VK-1.3.
PaccmarpuBaer
BO3MOJKHBIC  BapH-
AHTBI pEIICHHS 3a-
JladM, OLEHMBas HX
JIOCTOMHCTBA U He-

JIOCTaTKH
YK-1.4.

I'pamorHO, nOrMu-
HO, AapryMEHTHpO-
BaHHO  (QOpMHPYET
COOCTBEHHBIE CYX-
JCHUS W OICHKH.

OtnngaeT GaxTel OT
MHEHHH, HHTEpIpe-
Taluid, OILIGHOK U
T.J. B pacCyXJIeHHu-
SIX IPYTUX Y4YaCTHHU-
KOB JIeSITEIbHOCTU
YK-1.5.
Ormpenensier U oue-
HUBaeT  IOCJIEACT-
BHUS BO3MOXHBIX

YpoBeHb 3HaHUI
HIDKE MUHH-
MAaJBHBIX Tpebo-
BaHUH, HUMEIH
MecTo  TpyOble
OLIMOKH

IIpu  pewmenun
CTaH/IapTHBIX
3a1ad He TNpoje-
MOHCTPHPOBAHBI
OCHOBHBIE yMe-
HUSI, JIOITyCKa-
oTcs  TpyOBIe
OIINOKH, HE
IIPOJICMOHCTPH-
poBaHbl 6a30BbIE
HaBBIKH

MuHumanbHO
JIOIYCTUMBIH
YPOBEHb 3HAHUH,
JIOTYIIIEHO MHO-
ro HeTpyObIX
ommbok. IIpo-
JIEMOHCTPHUPO-
BaHbl OCHOBHBIE
YMEHUS, pelle-
HEBI THTIOBEIC
3amgaund. Kmeer-
ci  MUHHMAJb-
HBII HaOop Ha-
BEIKOB IS pe-
IICHUS CTaH-
JIApPTHBIX 33/1a4 C
HEKOTOPBIMU
HeZ0YeTaMHU

YpoBeHb 3HaHUI
B 00BEME, COOT-
BETCTBYIOIIEM
mporpamMme HoJ-
TOTOBKH, JIOITY-
IIEHO HECKOJIBKO
HerpyObIX OIIH-
6ok. Ilpogemon-
CTPUPOBAHBI BCE
OCHOBHEIE yMe-
HHS, peTIeHBI
BCE  OCHOBHEIC
3ama4n ¢ HETpy-
ObIMH  OIIMOKa-
MH, TIPOJEMOH-
CTPUPOBAHBI
0a30BbIC HABBIKH
Opd  peHicHUH
CTaHIapPTHBIX
3a1a4

YpoBeHb 3HaHUI B
o0beEME, COOTBET-
CTBYIOIIIEM  MpO-
rpaMMe  TIOATO-
TOBKH, 0€3 omu-
6ok. IIpomemon-
CTPHPOBAHbI  BCE
OCHOBHBIE  yMe-
HHS, DElIeHBI BCE
OCHOBHBIE 3a/1a41
c OTAETbHBIMHU
HECYIECTBEHHBI-
MH  HEJO0YeTaMH.
IIponemoncrpu-
pOBaHBl  HaBBIKH
npu peuieHu
HECTaHIapPTHBIX
3a1a4

CamocTosi-
TeNbHast
pabota, KOH-
TpOJIbHAS
pabota, pac-
YETHO-
rpaduyeckas
pabora, pe-
depar, Tec-
TBI, BOIPOCHI
u  3aJaHus
JUIL  TIPOBe-
JICHUS 3a4UeTa
1 9K3aMeHa
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[Inanupyemsie

YpoBeHb OCBOCHHUS

pe3yabTaThl OC- HEYJIOBJIETBO- | VYIOBIECTBOPH- Oterou
BOCHHSI KOMITe- PHUTEIBHO TETHHO
XOpOIIO OTIMYHO HOE
TEHIUH (MHIHKA- (MUHUMAITB- (MUHIMATTB- o N
. o (cpennuit) (BBICOKMIT) CpPEACTBO
TOPBI TOCTYKEHHSI | HBIH HE J10C- HBIH TTOPOTO-
KOMTIETEHIINH) TUTHYT) BBIH)

| pelIeHnH 3a1a4u

OIIK-2. Cnoco0eH ocymiecTBJSATHL cO0p, 00pa0oOTKY M aHAJIU3 JAHHBIX, HEOOXOAUMBIX J1JIs
pelleHNs MOCTABJEHHBIX YIPAaBJEHYECKUX 3a71a4, ¢ MCIOJb30BAHHEM COBPEMEHHOr0 UHCT-
PYMEHTAPHUS M HHTEJLUIEKTYAJIbHbIX HH()OPMAIMOHHO-AHAJIUTHYECKUX CHCTEM

HNupnkaropsl aoc-
TH:KEHHSI  KOMIIe-
TeHI I

OIIK-2.1.

3HaeT MeTombl cOO-
pa, oOpaboTku u
aHalM3a  JAHHBIX,
HEOOXOOUMBIX IS
pemeHus ympas-
JICHUECKHX 3a1a4 u
COBpEMCHHBIC  HH-
TEJUICKTYaJIbHO-
[TIOMCKOBEIE  CHUCTE-
MBI

OIIK-2.2.

Ymeer BbIOMpaTh U
HCIIOJIB30BaTh aJIeK-
BaTHBIC  COJEpKa-
HUIO  mpodeccuo-
HAJIBHBIX 3a7a4 Me-
TOIBI 00pabOTKH U
aHaJIM3a JaHHBIX
OIIK-2.3.

Bnaneer HaBbIKamMu
M METOJAaMHU CTaTH-
CTUYECKOU obpa-
OOTKM M HHTEJUIEK-
TyaJbHOTO aHalu3a
uHpOpMAIUK,  He-
00X0IUMOI TUTS
OpUHATHA ~ 00OCHO-
BaHHBIX OpraHu3a-
LIMOHHO-
YIPaBICHIECKUX
peuieHui

YpoBeHb 3HaHMI
HUKE MUHH-
MaJbHBIX Tpebo-
BaHUM, HUMeEIU
MecTo  TpyObie
OIIUOKH

IIpu  pewenun
CTaHIAPTHBIX
3amad He TPOoJe-
MOHCTPHUPOBAHBI
OCHOBHBIC yMe-
HUS, JIOINyCKa-
10TCA rpyOsIe
OIIHNOKH, HE
MIPOJIEMOHCTPH-
pOBaHbI 0a30BbIC
HaBBIKH

MuHuMansHoO
JIOITyCTUMBII
YPOBEHb 3HAHUM,
JIOTIYIIIEHO MHO-
ro HerpyObIX
ommubok. Ilpo-
JIEMOHCTPHUPO-
BaHBl OCHOBHBIC
YMEHHUS, pelle-
HBI TUTIOBEIC
3amaun. Kmeer-
c1  MHUHHUMAIb-
HBIA HabOp Ha-
BBIKOB ISl pe-
IICHUSI CTaH-
JIApPTHBIX 3a/1a4 C
HEKOTOPBIMHU
HeI0YeTaMHu

YpoBeHb 3HaHUI
B 00BEME, COOT-
BETCTBYIOIIEM
nporpamMMe ToJ-
TOTOBKH, JIOITY-
IIEHO HECKOIBKO
HEeTpyOBIX OIIN-
6ok. IIpogemon-
CTPHPOBAaHbI BCE
OCHOBHbIE yMe-
HUS, pelICHbI
BCE  OCHOBHEBIE
3aaud C HErpy-
OpIMH  OIIMOKa-
MH, TPOJCMOH-
CTPUPOBAHBI
0a30BBIE HABBIKK
pd  pelICHuU
CTaH/IAPTHBIX
3a1a4

YpoBeHb 3HaHUN B
00bEME, COOTBET-
CTBYIOLIIEM  IIPO-
rpamme MOAAr0-
TOBKH, 0€3 omu-
o6ok. IIpomemon-
CTPHPOBAHbI  BCE
OCHOBHBIE  yMe-
HUSI, PELICHBI BCE
OCHOBHBIE 3aJIa4M
c OTIEIbHBIMU
HECYILIECTBEHHBI-
MU HEa04YCTaMMU.
IIponemoncrpu-
pOBaHLI HaBbIKHN
npu peleHun
HECTaHIAPTHBIX
3a1a4

Camocros-
TenbHast
paboTta, KOH-
TpOJIbHAS
pabota, pac-
YETHO-
rpadudeckas
paborta, pe-
¢depat, Tec-
TBI, BOIIPOCHI
U 3aJaHUA
JUIL  TIpOBe-
JICHUS 3a4ueTa
U 9K3aMeHa
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7.3 TunoBble KOHTPOJIbHbIE 33JaHUA WM HHbIE MATepPHAJIbI, HE00XO-
AUMbIe JJIsl OLeHKH 3HAHMI, YMEeHHIi, HABBIKOB, XapaKTePU3YIOIIUX ITAMNbI
¢popMupoBanus komnereHuui B npouecce ocsoenusi OINOII BO

OueHoYHbIe CPeACTBA sl TEKYIEro KOHTPOJIs

Komnemenyus: Cnocoben ocywecmensams NOUCK, KPUMUYECKUU AHATU3Z U
cunmes uHgopmayuu, NPUMEHAMb CUCMEMHDIL NOOX00 OISl peuleHusi NOCMAasieH-
Hoix 3a0ay (YK-1)

Komnemenyus: Cnocoben ocywecmenams c6op, 00pabomky u anaiuz OaH-
HbIX, HE0OXOOUMbIX Ol peulenus NOCMABIeHHbIX YNPAGIeHYecKUx 3a0ad, ¢ uc-
NONb308AHUEM COBPEMEHHO20 UHCMPYMEHMApUsi U UHMELIeKMYalbHbIX UHpOpMa-
yuonno-anarumudeckux cucmem (OI1K-2)

Camocmoamenvhuvle padbomol (npugederHvl npumepul)

CamocrositenbHas padora Ne 1

3amanue — 1
[IpennpusiTie BbIMyCKaeT MPOAYKIMIO JIBYX BHJIOB P, P, W HCIOJB3YeT ChIPbE TPEX THUIIOB

S,,S,,S,. HopMbI pacxona ChIpbs XapakTEpPU3YIOTCS MaTPULIEH A , TJI€ KXl JJIEMEHT a;

(i=1 2; 3, j=1 2) noka3bpIBaeT, CKOJIbKO CITUHHMI] CHIPbS i -20 THIIA PACXOYETCs Ha MPOU3BOICT-
BO €IMHUIBI NIPOAYKIMH | -20 BuAa. Ilan BeIIycka MpOAYKLIMHU 3alaH MaTpULIEU-CTPOKOU B ,
CTOMMOCTb €IUHMIIbI KaXKA0T0 TUIIA ChIPbA (JIeH. €1.) — MaTpHUILeH-cTon0noM P .

Onpenenuth 3aTparhbl ChIPbsl, HEOOXOAMMBIE JIs IJIAHOBOI'O BBITYyCKAa MPOAYKLIHMH, U OOIIYIO
CTOMMOCTH CBIpbS.

10
P:( ]; B=(115 110 115).
27

>

Il
RS2 )
[N S

3ananue — 2

[TpenmpusTiie BbITyCKAeT MPOLYKLHUIO ABYX BHIOB P, P, M HCHOJB3YyeT CBIPbE TPEX THUIIOB
S,,S,,S,. HopMBI pacxo/a ChIpbs XapaKTEPU3YHOTCS MATPULEH A , T/I€ KaKIbIA DJIEMEHT &, ,
(i=1 2, 3, j=1 2) nokasbIBaeT, CKOJIbKO €IHHHUI] CBIPbS i -20 THIIA PACXOyeTCsl Ha TIPOU3BOJICT-
BO €IMHMUIIBI IPOAYKIMU | -20 Buaa. [lnan BbImycka MpOAYKLUMHU 3a/laH MaTpHUIIEH-CTPOKON B ,
CTOMMOCTH €IMHUIIBI KOKIOTO TUTIA CHIPBA (I€H. €]1.) — MaTpUIEeH-CTOJIOIOM P .

Onpenenutb 3aTpaThl ChIpbs, HEOOXOAWMBIE Ui IUIAHOBOT'O BBIMYCKA MPOAYKIMH, U OOIIYIO
CTOUMOCTb CBHIPbSL.

12
p:( j; B=(101 99 89).
24
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3amanue — 3

[Ipennpustie BBITYCKAeT MPOAYKIHUIO ABYX BUIOB P, P, M HUCHOJB3YeT ChIPbE TPEX THUIIOB
S,,S,,S,. HopMbI pacxona ChIpbst XapakTEPHU3yIOTCS MATPULIEH A , [I€ KaXIbli JJIEMEHT a,; ,
(i=% 2; 3 j=1 2) moka3bpIBaeT, CKOJLKO CIUHUI] CHIPbS i -20 THIIA PACXOYETCS HA MPOU3BOACT-
BO €IMHUILIBI MPOAYKIUK |-20 Buaa. [lan Belllycka MPOAYKIMH 3aJlaH MaTpPUIICH-CTPOKOH B ,
CTOMMOCTbD €IMHUIIBI KOKIOTO THIIA CBIPBA (ICH. €1.) — MaTPUIIEeH-CTOJIONOM P .

Onpenenuth 3aTpaThl CHIPhs,, HECOOXOAUMBIE /ISl MJIAHOBOTO BBIMYCKAa MPOAYKIHHU, U OOIIYIO
CTOMMOCTb CBIPbS.

16

>
I
HCEEENING )

2
17

8 |; P:( j; B=(86 98 110).

1

CamocrositenbHas padorta Ne 2

3ananme — 1 4 3 1
9 10 10
JlaHa CTpyKTypHast MaTpHIia TOProBiu A . 4= L 1 1
Kak 10JKHBI COOTBETCTBOBATH HAIMOHAIIBHBIC JOXOJIbI TPEX CTPaH, g i ;
4TOGBI TOPrOBIIs GBI COATAHCHPOBAHHOMN? 9 5 5
3aganue — 2 3 2 1
9 8 8
JlaHa CTpyKTypHasi MaTpHiia TOProBiu A . 4= 2 1 1.
Kak 10/KHBI COOTBETCTBOBATH HAIIMOHAIIBHBIE JOXOJIBI TPEX CTPaH, g g ;
4TOOBI TOProBJIs OblIa cOaTaHCUPOBAHHON? 8 5 5
3ananme — 3 2 1 3
9 10 10
JlaHa CTpyKTypHast MaTpHIia TOProBiu A . 4= 2 32 1
Kak 10JKHBI COOTBETCTBOBATH HAIMOHAIIBLHBIC JOXOJIBI TPEX CTPAH, g g é
YTOGBI TOPTOBIIS GBI COATAHCHPOBAHHOH? 9 5 5
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CamocrositenbHas padota Ne 3

3aganue — 1

[Tpennpustie no nepepaboTKe MOJE3HBIX MCKONAEMbIX BBITYCKAET TPU BUAAa MHUHEPAJb-
HBIX yI0OpEHUH, UCTIONB3Ys ChIpbE TPEX TUMOB. Tpeldyercs onpeaenuTb 00bEM BBITyCKa MHHE-
pasbHBIX YIOOpPEHUH KaXXI0T0 BUJA IIPU 3aJaHHBIX B TAOJIMLIE 3a1acax ChIPb.

Pacxoj cpIpbs 10 BUaM
.« 3amac
Bun ceipbs MHUHEPAIBHBIX YA0O0pEHHA
1 > 3 CBIPBS BCEX BHJIOB
1 6 4 3 2400
2 4 8 2 1850
3 5 6 3 1 50

3aganue — 2

[Ipeanpusitie mo nepepaboTKe MOJIE3HBIX UCKOMAEMBIX BBIITYCKAET TPU BUA MUHEPATb-
HBIX YAOOpEHUM, UCTIONb3Yys ChIPhE TPEX TUMOB. TpedyeTcs onpeaenuTh 00beM BBITYCKa MU-
HEpaJIbHBIX yIOOPEHUI KaXK10r0 BUJIa TP 33JJaHHBIX B TAOJIHUIIE 3a11acax ChIPbS.

Pacxon ceipbs 110 BUIam
N 3amac
Bun ceipbs MUHEPAIBHBIX YI0OpEHHI
1 > 3 CBHIPbsI BCEX BUJIOB
1 4 2 3 2000
2 1 3 2 1950
3 2 3 4 1300

3aganue — 3

[Tpeanpustie no nepepaboTKe MOJE3HBIX MCKOMAeMbIX BBITYCKAET TPU BUJIAa MUHEpPab-
HBIX YA0OpEHUH, UCTIONb3Ysl ChIphE TPEX THUNOB. TpedyeTcs onpenenuTb 00beM BBITyCKa MUHE-
pasbHBIX YIOOpEeHUH KaXJI0T0 BUA MTPH 33JaHHBIX B TaOJIHMIIE 3aMacax ChIphs.

Pacxon cbipbst o Bugam
o 3amac
Bun ceipbs MUHEPAJIBHBIX YI0OpEHH
1 > 3 CBIPbs BCEX BUJIOB
1 3 4 2 1800
2 1 4 2 2200
3 2 2 1 1500
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CamocrosrenbHas pabora Ne 4

3ananme — 1
W3nepxku TEpeBO3KM JABYMS TPAHCHOPTHBIMHU CPEICTBAMU  BBIpAXKAIOTCA  (PYHKIUSIMU
y=m+K,-X u Y=Nn+K, X, re X — paccTosiHue MEpPEeBO3KH B COTHSX KM, a Y — TPAHCIIOPTHBIC

pacxolbl B ACHCKHBIX CIWHUIIAX. OnpeﬂeJme, HadnHas C KaKoro pacCToAHUA 0oiee PKOHO-
MHWYHBIM CTAHOBHUTHECS BTOPOC TPAHCIIOPTHOC CPEACTBO.

y=478+7X, y=412+18x.

3ananue — 2
W3nepKKM TEPEeBO3KH JIBYMsI TPAHCIOPTHBIMH CpEACTBAMHU  BBIPDAKAIOTCS  (PYHKUIUSIMHU
y=m+Kk,-X u Yy=Nn+K, X, rae X — paccrosHHe EPEBO3KHM B COTHSX KM, @ Y — TPAHCIIOPTHEIE

pacxodbl B JCHCIKHBIX COAWMHUIAX. OHpeIIGJII/ITI), Ha4YrHas € KaKOIro pacCTOSHUA 0oJiee PKOHO-
MHUYHBIM CTaHOBUTLCA BTOPOC TPAHCIIOPTHOC CPCIACTBO.

y =496+ 4x, y=466+9X.

3ananue — 3
W3nepkKu TIEPEBO3KH JIByMsI TPAHCIIOPTHBIMH  CPEJICTBAMHU  BBIPAKAIOTCS  (PYHKIUSIMU
y=m+kK,-X u Yy=Nn+K,-X, rge X — paccrosiHie IepeBO3KU B COTHSX KM, a Y — TPAHCIIOPTHbIC

pacxojbl B JIEHEXKHBIX enuHunax. Onpenenutb, HauWHas C KAaKOro paccTosiHUS Ooyiee IKOHO-
MHUYHBIM CTAHOBUTHCS BTOPOE TPAHCIIOPTHOE CPENICTBO.

y =358+27x, y=322+33x.

CamocrositenbHas padbota Ne 5

3amanue — 1

p+a
OmBITHBIM TIyT€M YCTaHOBIEHHI (QyHKIUH cropoca { ZE U TpeIoKEeHHUSIS = p+b,

rzae (, S — KOJIMYECTBO TOBAPOB, COOTBETCTBEHHO MOKYIIAEMOT0 U MPEIJIaraéMoro Ha Mpoaaxy B
€UHUIlY BpEMEHU; P — LieHa ToBapa. HaWTu paBHOBECHYIO LIEHY M 3JIaCTUYHOCTU CIIpOca U
MIPEIIOKEHUS AJI STOM LICHBI.

+2
q =p—; s=p+0,5.
p+1
3ananue — 2
p+a
ONBITHEIM TIyTEM yCTAHOBJCHBI (YHKIUU copoca (= m U TpEeIIOKEHUsAS = p+b,

rze g, S — KOJIMYECTBO TOBAPOB, COOTBETCTBEHHO MOKYIIAEMOT'0 U MPEJIaraéMoro Ha Mpoaaxy B
eMHMIlY BpEeMEHH; P — ILleHa ToBapa. HaliTu paBHOBECHYIO LIEHY M AJIACTUYHOCTH CIpoca U
IIPEJIOKEHUS IS ITOM LICHBI.

qu—+3; s=p+0,5.
p+2
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3amanue — 3

p+a
OnbITHBIM TYyTEM YCTaHOBIIEHBI (QYyHKIHMU crpoca {4 ZE U TpeUIoKEeHHUSIS = p+b,

rae g, S — KOJIM4eCTBO TOBAPOB, COOTBETCTBEHHO IMOKYIIAEMOI'0 U IPEUIaraéMoro Ha IpoJiaxy B
€UHUIlYy BpEMEHHU; P — 1eHa ToBapa. HalTu paBHOBECHYIO IIEHY M 3JaCTUYHOCTU CIIpoca U
MPEJIOKEHUS ISl TOM LIEHBI.

CamocrositenbHas padbota Ne 6

3aganue — 1

W3meHeHne npou3BOAMTENBHOCTH BBIMYCKa MPOAYKIIMU C TEYEHHWEM BPEMEHM OT Hayaja BHeE-
JIPEHHUST HOBOTO TEXHOJOTHYECKOIro Ipoliecca 3amgaercs GyHkmuen z, rae t — BpeMs, MECSIbI.
Haiiti 00beM MpoayKIK, MPOU3BEICHHOI:

a) 3a MepBbIi Mecsll; 0) TPETHI MeCsIl; B) IIECTOW MECSIL; I') TOCIEIHUN MECSI] TOJa, CYUTast OT
Hayajla BHEIPEHUS pacCMaTPUBAEMOI'0 TEXHOJIIOIMYECKOr0 IpoLecca.

7 = 31_ 270,1t +11

3aganue — 2

M3MeHeHne Npou3BOAUTEIBLHOCTU BBIIYCKA MPOAYKLHMU C TE€YEHHUEM BPEMEHHM OT Hauyajua BHe-
JPEHUs] HOBOT'O TEXHOJOTMUYECKOro Ipolecca 3aaaercss GpyHKuuei z, rae t — Bpems, Mecslibl.
Haiitu 06bem nponykiuu, npou3BeAeHHOM:

a) 3a IepBbIN Mecsl; 0) TpeTUH MecsLl; B) IIECTON MECAL; I') MOCIEIHUN MecsL roJla, CYATas OT
Hayajla BHEPEHUS PAaCCMaTPUBAEMOT0 TEXHOIOTHYECKOI 0 IpoLiecca.

7 :29_4—0,9t+7

3aganue — 3

W3MeHeHne Npou3BOAUTEIBLHOCTH BBITYCKA MPOAYKLHWU C TE€YEHHEM BPEMEHH OT Hauyajia BHe-
JPEHUs] HOBOT'O TEXHOJOTMUYECKOTo Ipolecca 3aaaercss GpyHKuuei z, rae t — BpeMs, Mecslibl.
Haiitu 06bem nponykiuu, Npou3BeAeHHOM:

a) 3a nepBbIN Mecsl; 0) TpeTUN MecsLl; B) IIECTON MECALL; I') MOCIEIHUN MecsLl roJla, CYATas OT
Hauajla BHEIPEHUs PACCMaTPUBAEMOT0 TEXHOIOTMYECKOI 0 MpoLiecca.

7 :25_3—0,7t+4

CamocrositenpHas padota No 7

3aganue — 1

HaiiTu BbipaxkeHue i1 o0beMa peaan30BaHHOW MPOAYKIUU Y = y(t), €CJIM U3BECTHO, YTO KPU-
Bas crpoca P ( y) 3a1aeTCs ypaBHEHUEM p(y) =a-y, |l =D, y(O) =C
p(y)=1-y, I=1,y(0)=1
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3ananme — 2
Haiitu BEIpaenne s o6bema peannsopannoil npoaykuun Y = Y(t), ecmu u3sectho, uto kpu-
Bas crpoca P ( y) 3a1a€TCsl ypAaBHEHHEM p(y) =a-y, I=b, y(O) =C
p(y)=1-y, I=1,y(0)=1

3aganue — 3
Haiitu BeIpaskeHue Uit 00beMa peaaTn30BaHHOW MPOAYKIIUU Y = y(t), €CII U3BECTHO, YTO KPHU-

Bas CIpoca p(y) 3a/1a€TCs ypaBHEHHEM p(y):a—y, | =b, y(O):c
p(y)=2-y, 1=2,y(0)=1

KonTpoJsbHbIe padoThl (npugedenvl npumeput)

Kontponbnas pabora Nel

3amanme — 1

Ne 1. Jlannble 6anaHca IBYX OTpaciiel CeJIbCKOTO XO3SHCTBa 3a HEKOTOPHII IepHo/] BPEMEHH TPEJICTABICHBI B Ta0-
JMIHOM BHUJIE.

Haiitu:
800

1. ITo 3a1aHHOMY HOBOMY BEKTOPY BaJIOBOTO BBITTyCKa X . =| 600 HOBBIH BEKTOP KOHEYHOTO NoTpednenus Y, .
900

2. Ilo marpuiie NpsAMBIX 3aTpat Ay HOBOMY BEKTODY KOHEYHOro morpedieHus Y, (B KOTOpOM KOHEYHas Ipo-

YKL TI0 TIEpBOM OTPAciM yBEJIMUYEHa Ha TPETh, a 1o BTopoit Ha 20%, TpeThs OTpacib ocTanack 0e3 U3MEHEHHH)
HOBBII BEKTOP BaJIOBOI'O BBIyCKa X, .

[MoTpebnstonie oTpaciu
[TpousBoasmine Jlo6srua u | Koneunsrit | Banossrii
OTpaciin DHepreTuka |MammMHOCTpOeHHE | mepepadoTka | MPOAYKT | MPOAYKT
HeTH
OHepreTHka 20 50 40 600 1000
MammuHOCTpOCHHE 40 25 80 500 500
Jobbiua u  mepepaboTka 20 40 160 1000 800
HeTH

Ne 2. V3ep KKy MPOM3BOICTBA HEKOTOPOTO TOBapa B KOJMYECTBE a €AMHMII, COCTABIISIOT b pyOueit, a ¢ equHHUI —
d py6meii. OnpenenuTs u3nepKKu npoussoactea J  enuuumI 5TOro TOBapa, MU YCIOBHH, YTO (YHKIMS H3IEP-

JKEK JIMHEHHA.

a=200; b =200; c=700; d =400; g =700.

3aganue — 2

Ne 1. I[aHHI)IC Oananca JABYX OTpaCHeﬁ CEIIbCKOI'0 XO3SICTBa 3a HeKOTOpLIfI nepuo BpEMCEHU NMPEACTABJICHBI B Ta0-
JIMYHOM BHUJICE.

Haiitu:
800

1. ITo 3agaHHOMY HOBOMY BEKTOPY BAJIOBOTO BBITTyCKa X . =| 600 HOBBIH BEKTOpP KOHEYHOTO MOTpeOIeHus Y, .
900
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2. Ilo marpuie NpsAMBIX 3aTpar Ay HOBOMY BEKTOPY KOHEYHOTO MoTpeOneHus Y, (B KOTOPOM KOHEYHas Mpo-

JYKIUSL TI0 TIEpBOH OTPACiM yBEJIMYEHA Ha TPETh, a 1o BTopoi Ha 20%, TpeThs OTpacib ocTajack 0e3 U3MEHEHHH)
HOBBIH BEKTOP BaJIOBOI'O BBIIYCKa X, .

IToTpebmstomue oTpacan
[IpousBonsmue JloGblya u Koneunsiii | BamoBbrii
oTpaciu OnepreTuka |MammHOCTpOoeHHE | mepepaboTka | MPOAYKT | IPOIYKT
HeTH
OHepreTuka 33 80 60 200 1650
MammuHoCcTpoeHHe 66 40 120 100 800
Jobpra w  mepepaboTka
Hedytn 33 64 30 800 1200

Ne 2. V3nepKKH MPOM3BOACTBA HEKOTOPOTO TOBapa B KOJIMUYECTBE g €AWHMIL, COCTABIISIOT b pyOnei, a ¢ exuHHI] —
d py6ueit. Onpenenuts u3aepxKku npomussoactsa J  eqummir 3T0TO TOBapPA, MPH YCIOBHH, UTO (BYHKIHS H3/EP-

JKEK JIMHEHHa.

a=300; b =400; c =800; d =600; g = 200.

3apanue — 3

Ne 1. Jlannble OGanmaHca ABYX OTpaciel CelbCKOro XO3sSHUCTBA 32 HEKOTOPHIN MEPHO]] BpEMEHH TPEICTABICHHI B Ta0-
JTUYHOM BUJIE.

Haiitu:
800

1. [To 3a1aHHOMY HOBOMY BEKTOPY BaJIOBOTO BBITTyCKa X . =| 600 HOBBIM BEKTOP KOHEYHOTO NoTpednenus Y, .
900

2. Ilo marpuiie NpsMBIX 3aTpar Ay HOBOMY BEKTOPY KOHEYHOro 1noTpedieHus Y, (B KOTOpPOM KOHEYHas Ipo-

JIyKIUSL TI0 TIEPBOI OTpaciiv yBelIndeHa Ha TPETh, a 1Mo BTopoi Ha 20%, TpeThs OTpacib ocTalach 0€3 U3MEHEHUH)
HOBBII BEKTOP BaJOBOI'O BEINYCKA X, .

[oTpebnstontue oTpaciu
[TpousBoasmiue Jlo6srua n | Koneunsii | Banossiit
oTpaciin DHepretuka |MamuHoCTpoeHue | nepepadoTka | MPOAYKT | MPOIYKT
HeTH
OHepreTHka 21 70 40 900 1050
MaiuHoCcTpoeHHe 42 35 80 700 700
Jobbiua ¥ mepepaboTka 21 56 20 300 800
He(TH

Ne 2. V3ep KKy MPOM3BOICTBA HEKOTOPOTO TOBApa B KOJMYECTBE a €AMHMII, COCTABIISIOT b pyOuet, a ¢ equHHUI —
d py6meii. OnpenenuTs u3epKKu npoussoactea J  eqmuumI 5TOro TOBapa, MU yCIOBHH, YTO (YHKIMS H3IEP-

JKEK JIMHEHHA.

a=2300; b =230; c =800; d = 430; g =525.
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KonTponbnas padota Ne2

3aganue — 1

Ne 1. meroTcs cienyromue JaHHbIE 0 Pa3HOCTH IIeHbI Ha He(Th X (YCII. ell.) ¥ WHAEKCa aKIHii
He(TsHBIX KoMMaHui Y (yci. en.). Haittu 3aBUCUMOCTB:
a) IMHEWHY y =ax+b; 0) kBagpaTHUHyI0 y =ax? +bx+c
a) | x | 4| 3|-2|-1]0]1|2]|06 | x|2]1]0]|5]1
y | 3| 5| -3|-5|-1]| 3 4 y | 3|7 5 6 2

Ne 2. B Tpex myHKTax OTIpPaBJICHUS COCPEAOTOUYEH OJHOPOAHBIN Ipy3 B KOJIMYECTBAX COOTBET-
ctBerHo 420, 380 u 400 1. DTOT rpy3 HEOOXOAMMO MEPEBE3TU B TPH MYHKTA Ha3HAYCHUS B KO-
JIMYECTBaX, COOTBETCTBEHHO paBHBIX 260, 520 u 420 1. CTOMMOCTH NEepeBO30K 1 T. rpy3a u3 Ka-
JJ0T0 IyHKTa OTHPABIEHUS B KaX/Ibli IYHKT Ha3HAYEHUSI 33/1at0TCS Mampuyel nepeso3ox:

2 43

C=|7 5 8
6 9 7

Haiitu nnan nepeBo3ok, o0ecrneynBaroLiil BIBO3 I'py3a UMEIOIIErocss B MyHKTAaX OTIPaBIICHUS
¥ 3aBO3 HEOOXOIMMOTO €ro KOJIMYECTBA B IYHKTHI IPUOBITHS NP MUHUMAJIBHON OOIIeH CTOU-
MOCTH I1EPEBO3OK.

3aganue — 2

Ne 1. meroTcs cienyromue JaHHbIE 0 Pa3HOCTH IIeHbI HAa He(Th X (YCII. ell.) M WHAEKCA aKIHii
HeTAHBIX KoMOanuii Y (yci. en.). Hailtu 3aBUCUMOCTS:
a) IMHEWHY Yy =ax+b; 0) kBagpaTUUHyIO y =ax? +bx+c
a) | x | 4| 3|-2|-1]0|1|2]|06 | x|2]1]0]|5]1
y | 3| -5]-3|-5]-1]|3 4 y | 3|7 5 6 2

Ne 2. B Tpex myHKTax OTIpaBJIE€HUs COCPEIOTOYEH OJHOPOJHBIN Ipy3 B KOJIMUYECTBAX COOTBET-
ctBeHHO 420, 380 u 400 1. DTOT rpy3 HEOOXOAMMO MEPEBE3TH B TPH MYHKTA Ha3HAYEHUS B KO-
JIMYECTBAX, COOTBETCTBEHHO paBHbIX 260, 520 u 420 1. CTouMocTH nepeBo3ok 1 T. rpysa u3 Ka-
JKJ0T0 ITyHKTA OTIPABIEHUS B KaXIbII IYHKT Ha3HAYCHUS 3a1al0TCS Mampuyel nepeso3ox.

1 2 3

C=/3 5 4
6 5 7

Haiitu muian nepeBo3ok, obecrieunBarouii BbIBO3 Tpy3a UMEIOLIET0Cs B MMyHKTaX OTIpPAaBICHUS
U 3aB0O3 HEOOXOJIUMOTO €ro KOJUYECTBA B MYHKTHI MPHUOBITHS IPU MUHUMAJIBHOU OOIIel cTou-
MOCTH IIEPEBO30K.
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3aganue — 3

Ne 1. merotes cienyromue JaHHbIE O Pa3HOCTH LIeHbI HAa He(Th X (YCII. €l.) U MHAEKCA aKIHii
HePTIHBIX KoMIanuii Y (yciu. en.). Haiftu 3aBUCUMOCTB:
a) TMHEHHYI0 y =ax+b; 0) KBaApaTUUHYIO y =ax? +bx+c

a) | x | 4|-3|=2|-12|0/|1|216 | x|2]|1|01|5]1
vy | 3| 5| 3|-5|-1|3]4 y | 3| 71| 51|62

Ne 2. B Tpex myHKTax OTIPaBJICHUS COCPEIOTOUYEH OJHOPOIHBIN Ipy3 B KOJIMUECTBAX COOTBET-

ctBerHO 420, 380 u 400 1. DTOT rpy3 HEOOXOAMMO MEPEBE3THU B TPH MYHKTA HA3HAYCHUS B KO-

JIMYECTBaX, COOTBETCTBEHHO paBHBIX 260, 520 u 420 1. CTOMMOCTH NepeBO30K 1 T. rpy3a u3 Ka-

JKJ0T0 IIyHKTA OTHPABIEHUS B KaX /bl IYHKT Ha3HAUEHUSI 3a/1at0TCS Mampuyel nepeso3ox:.
313

C=|2 5 6
1 37

Haiitu nnan nepeBo3ok, 00ecrneynBaroLiil BIBO3 I'py3a UMEIOIErocss B MyHKTAaX OTIPaBJICHUS
U 3aBO3 HEOOXOJMMOI0 €ro KOJIMYECTBA B IYHKThI IPUOBITHS TP MUHUMAJIBHOM OOLIeH CTOu-
MOCTH I1EPEBO3OK.

PacueTrHo-rpaduueckue padboTbl

[TonHbIE BapuaHThI pacueTHO-TpauuecKux padoT MPeJCTABICHBI B OCOOUSIX,
pa3MeIIeHHBIX Ha 00pa30BaTEIbHOM MOPTaJie YHUBEPCUTETA:

| cemectp: Cmonenuer B. M. Jluneitnas anreOpa u aHaIUTHYECKasi T€OMET-
pusi: Tunosbsle pacueTsl / B. M. Cmonenues, E. B. Poxnectsenckas. — Kpacnonap:
KyoI'AY, 2015. — 66 c., https://edu.kubsau.ru/file.php/111/01 LA i AG_tipovye

raschety.pdf

Il cemecTp: CokonoBa U. B. Jluneiinas anredpa u MareMaTU4EeCKUI aHAIU3:
TunoBbie pacuerbl s HanpasiaeHuit 38.00.00 Oxonomuka / W. B. Coxkonosa,
T. 4. Kamoxnas. — Kpacuogap: KyoI'AY, 2016. — 70 c., http://edu.kubsau.ru
[file.php/111/Kniga_Sokolova_Kaljuzhnaja 1 .pdf

Pedeparsl (mpuBeaeHbI NPUMeEpPbI)

Ne i/t HaumeHoBaHue Tembl pedepara
1 CoBpeMeHHbIE SJKOHOMHUKO-MaTeMaTUUYeCKUe METOAbl U MOJIETIU B MIPOLIECCE MPUHATUS YIPABIEH-
YECKHUX PEeIIEeHUMN
2 I'eomeTpuyecKkuii METOJI PELICHHUS 3a/1a4U JIMHEWHOIO IPOrPAMMHUPOBaHHUs
3 | MaremaTruecKkue MOJICIU U METO/IbI B YIIPABJICHUN
4 Metoa MaTeMaTU4eCKON UHAYKIIUU
5 CucremMbl ypaBHEHHI MEKOTPACIEBOr0 OajlaHca
6 | Pemenue ynpaBiaeHUECKHX 3a/1a4 C TOMOIIBIO METOIOB MATEMATHUECKOTO MPOrpaMMHUPOBAHUS
7 HccnenoBanue onepaiuii: NoCTaHOBKA 3a/1a4u
8 CreunanbHble BUABI MATPHUII
9 | MaremaTnueckoe MOJICTHPOBAHIE YKOHOMUYECKHX TPOIIECCOB
10 | MareMaTu4eckue METO bl IPUHSTHS YIPaBICHUSCKUX PEIICHUN
11 | 3aKOHBI JOTHKH
12 | Knaccudukanus MozeseH nCClIeIOBaHUs ONepariyi
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Ne i/t

HaunmenoBanue tembl pedepara

13 | MecTo u poib MaTeMaTHKH B MCHEDKMEHTE

14 | Hcnonp30BaHHE MAaTEMaTHIECKUX METOAOB B IPOU3BOJCTBE

15 | MaremaTnka B paboTe «ymnpaBIeHIa»

16 | CrpaxoBanue noptdesneii HeHHbIX Oymar

17 | Ilpon3BoacTBeHHast QYHKIUS

18 | Mogens mexxoTpacieBoro Oaiganca B.B. JleontbeBa

19 | ®dyHKIMS BRITyCKa

20 | OyHKIUS U3IEPKEK

21 | OyHKIMH CcIpoca U MPeJIoKEHHS

22 | DKOHOMHYECKHUI CMBICII ITPOU3BOIHOM

23 | Ucnoap3oBaHue MOHITHS IPOU3BOIHON B SKOHOMHUKE

24 | DxoHOMHYECKasl HHTepIpeTanus Teopembl Depma

25 | DnactuuHOCTh (yHKIMH. CBOMCTBA 2JIACTUYHOCTH.

26 | Mcnonp3oBanue MOHATHs PYHKIIMH MHOTUX IEPEMEHHBIX B 9KOHOMHUKE

27 | OxctpemMyM (YHKIIH TPEX MEPEMEHHBIX

28 | OcobeHHOCTH KpHUBOH 0e3pa3iudusi U MpeleIbHON MOIe3HOCTH

29 | OyHKuus none3HocT (HyHKIUsS NpeAnoYTSHUH)

30 | MaremaTuieckoe MOJEIMPOBaHUE YKOHOMHUYECKHX MPOIIECCOB

31 | JuddepennnanbHple ypaBHEHUS B 9KOHOMHKE

32 | CnenmanpHBIE BUBI PAOB

33 | JluneiiHas nmpon3BoACTBEHHAs PYHKIUS

34 | IIpoussoncreennas ¢pynkiws Koooa-/lyrimaca

35 | CuMmieKcHBI METO/I pelIeHus 3a]1a41 JIMHEWHOTO IPOrpaMMHUPOBaHHUSI

36 | Pemenue TpaHCIIOPTHOM 3a7auil paclipeeIUTEIbHBIM METOIOM

37 | MoaenupoBaHie AMHAMHYECKHUX MPOLIECCOB B IKOHOMHUKE

38 | MeTo/ipl ONITUMHU3AIUH YIIPABICHUECKUX PEIICHUH

39 | DieMeHTHI TEOpHHU U

40 | Mcrosnp30BaHKE TEOPUH UTP B MPAKTUKE MPUHATHUS YIPABICHYECKUX PEHICHUI

41 | Teopus Urp U SKOHOMHUYECKOE MOBEJICHHUE

42 | IlpumeHeHHE TEOPUH UI'P B MHBECTHIMOHHBIX PELICHUIX

43 | Mertos HaMMEHBIITNX KBA/IPATOB

44 | MuHUMaKC ¥ MHOTOKPHUTEPHAIIbHAS] ONTUMH3AITHS

45 | CayyaiiHble cOOBITHS B 3JIEMEHTAPHOM TEOPHH BEPOSITHOCTEH

46 | DaeMeHThl TMHAMUYECKOT0 NPOrPaMMHUPOBAHUS

47 | llpumenenne qudpepeHIHATBFHBIX YPABHEHUH B 9KOHOMUKE

48 | JluneiiHas KOppensuus

49 | DaeMeHTHI TEOPHH CIyYaHBIX MPOIECCOB

50 | DneMeHTHI TEOPHH MacCOBOTO OOCITY>KHBAHHS

51 | YncneHHbIe METOIBI aHAJIM3A

52 | CoOcTBeHHBIC BEKTOPA U COOCTBEHHBIC 3HAUCHUS IMHEHHOTO OllepaTopa

53 | Mosenu u MeTo/Ipl pelieHus Npo0IeMbl BRIOOPa B YCIOBUIX HEOTPEIEIEHHOCTH

54 | TlepBuuHas crarucTryeckas 00paboTka HHpOpMAaIUU

55 | OntumanbHble peneHus

56 | Maremaruueckasi TEOpHsl 3aXBaThIBAHUS

57 | KoppensuoHHO-perpecCHOHHBIN, ()aKTOPHBIA M KOMITOHEHTHBIN aHAIHU3bI AEATETHbHOCTH MIPei-
MPUATHH

58 | KoMOMHATOPHBIHN aHATN3

59 | 3agaun onTUMH3ALKU B €BKIHMIOBOM NPOCTPAHCTBE

60 | Annpoxcumanusi QyHKIHH

61 | Teopus ONITHMAIBHOTO YIPABICHHS

62 | CratucTHuecKHe METOBI N3Y4YeHHs SKOHOMUYECKHUX SIBJICHUI

63 | IIpumenenne MeToa BETBEH 1 TpaHuIl JUTs 337ay KaJICHIAPHOTO TNIAHUPOBAHUSI

64 | MaTtemaTHuecKHe METOABI ONTUMAIILHOTO YIPABICHUS
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Ne n/mt HaunmenoBanue tembl pedepara

65 | BeiOop Hawmy4iei perpeccun

66 | 3amaya 0 MaKCUMAaJIbHOM IIOTOKE B CETH

Tecmot (npusedenvt npumepol)
Tecmwvr no komnemenyuu YK-1 Cnocoben ocywecmsnimos nouck, Kpumuye-
CKUUL AHANU3 U CUHME3 UHDOPMAYUU, NPUMEHAMb CUCIEMHBIU NOOX00 OJisl peule-

HUSL NOCMABIEHHBIX 3a0aY

1. Yxaorcume coomeemcmeaue:

a11 K a1n
0 A=K
a. YpaBHeHue mozenu JIeonTreBa a, K a,
0. Marpuria npsiMbIX 3aTpar
B. Koneunoe norpe6nenue B Y=(E-A)X
r. Marpuiia noJiHbIX 3aTpat r S= ( E- A) +
a X=S'Y

2. Jlauwt 08a éexmopa: Koauvecmea uzoenull q u HOpM 8peMeHU UX U320-
moenenus t (4/u30.), ¢ NOMOWBIO KAKOU onepayuu Hao 8eKmMopamu MOI’CHO ONpe-
denums 0OWuUe 3ampamol paboue2o 6pemeHu.

a) CJI0)KEHUSI BEKTOPOB

0) CKAJIIPHOTO NPOM3BEACHUS BEKTOPOB

B) BEKTOPHOTO TIPOM3BEACHUS BEKTOPOB

T') BEIYUTAHUS BEKTOPOB

3. Koaghgpuyuenmor npsimoix 3ampam 8 mooenu mexcompaciesoeo baiamca
usmMepsiom:

a) B €IMHMIIAX TIPOTYKIIUN

0) B ICHS)KHBIX SIMHUAIIAX

B) OHH 0e3pa3MepHbI

I') B IPOLIEHTAaX

4. Eciu y — cmoumocms npou3zee0eHHo20 npooyKkma, a X — 3ampamvl Ha €20
npou3800CmMeE0, mo peHmaberbHoCcmsb npoussoocmea R moocno onpedenums no

gopmyne:

a) R=Y=X
X

6) R=2%
) X
y+X

B) R=—
) y
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y—X
r) R=—
) y

5. Mooens Jleonmvesa ModiHcHO npedcmasums.
a) CUCTeMOM JIMHEHHBIX YPaBHEHU I

0) MAaTPUYHBIM YPABHEHHEM

B) pa3HOCTHBIM YPaBHEHUEM

I') B BeKTOpHOH popme

1) KBaJpaTH4HOM Qopmoit

6. Paznuuarom creodyrowue 8uovl moodenu Jleonmoesa:
a) OTKPBITYI0

0) 3aKpBITYIO

B) TIOJYOTKPBITYIO

I') MOJTY3aKPHITYIO

1) HYJIEBYIO

7. Mampuya npsamvix 3ampam.:
a) KBajpaTHasi

0) MaTpuIa-cTpoka

B) MaTpHIa-CTOJ0E]

I') IPSIMOYTOJIbHAs

8. Vpasuenue V =P-A-T, 20e P — nauanvnas cmoumocms obopyoosanus, T
— CPOK e20 Cyacobl, A — edceco0Has amopmu3ayus, onpeoesien.:

a) CTOMMOCTH 000py10BaHuUs mocJjie T et

0) 3aTpaThl Ha MPOU3BOJICTBO

B) U3JIEP>KKU Ha TPOU3BOJICTBO 3a T JIeT

') COBOKYIHBIN 10X0/ 3a T JieT

9. Mampuya Koneuno2o npooykma:
a) KBaJpaTHasi

0) MaTpuIa-cTpoka

B) MaTpHIla-cTon0erl

I') IPSIMOYTOJIbHAs

10. Ecnu uzoepoicku npouzsoocmea 100 ed. mosapa cocmasnsiom 300 pyo.,
a 500 eo. — 600 py6., mo yemy pagnvle uzoepaicku npoussoocmea 400 eo. mosapa

npu YCaosuu, Ymo YHKYUs U30epicex TUHEUHd.
OrtBer. 525

11. B mescompacnesom banamce 6anogvle 8blNyCKU NPOOYKYUU, HEOOXO0OU-
Mble 071 NOJYYeHUs 3a0AHHbIX KOMNOHEHMO8 KOHEeUYH020 NPOOYKmMA, ONpeoesion
¢ NOMOWBIO.

a) CUCTEMBbI JTUHEUHBIX alre0panyecKux ypaBHEHUN
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0) o0OpaTHOM MATPHIIbI
B) OIpeNeUTeNs N-To MopsIKa
r) 1uddepeHINaTBLHOTO YpaBHEHUS

12. [Ipeonpusimue edxcecymouHo 6binyckaem yemoipe 6uoa npooyKyuu, eciu
6ekmopa Koiuuecmea u30enuti U yew uzoenus COOMEEmCcmeeHHO PAa6Hbl
Ei:(zo; 50;30;40) u H=(30;15; 45;20), Mo uemy pasHa CMOUMOCMb 6blNyCKaemou
npeonpusimuem npooyKyuu.

Ortser. 3500

13. Mooenw Jleonmvesa signsiemcs:
a) JIMHENHOM

0) KBaJpaTUUHON

B) CMEIIIAaHHOTO THIIa

I') 9KCHOHEHIMAILHON

14. Aepogpupma e3s1a kpedum 6 mpex banxax 20, 40 u 40 man py6 noo 2o-
0osyio npoyenmuyio cmasky 40%, 25% u 30%. Kaxyro cymmy npudemcs vinna-
mums no ucmevyeHuu 2004 3a Kpeoumawl?

Otser. 130

15. Coomnowenus banranca mooenu Jleonmwvesa nenbssa npeocmasums:
a) CUCTEMBbI JTUHEHHBIX YPABHEHUN

0) MaTpUYHOTO YpaBHEHUS

B) Pa3HOCTHOI'0 YPABHECHUS

r) anreOpandecKoro ypaBHEHUS

16. 3aoaua onpedenenusi ob6vema 6vinycka NPOOYKYUU NPeOnpusimus,, Uuc-
NOb3YI0Ue20 3a0AHHOe KOAUYEeCMBO CbiPbs C 3A0AHHBIMU €20 0OWUMU 3anacamu
peuiaemcsi ¢ NOMOWDBIO!

a) pa3HOCTHBIX YpaBHEHUM

0) nuddepeHINATBHBIX YPaBHEHUM

B) CHCTEM JIMHEHHBIX YPaBHEHUI

') MOJICJTH MHOT'OOTPACICBOM SKOHOMHMKE

17. Jluneunoe npocpammuposanue — 3mo:

a) pas3zea MaTeMaTHKH, TTOCBSIIICHHBIM METOIaM U TIpaBujIaM 00paboTKH 1
aHaJIM3a CTAaTUCTUYECKUX JTAHHBIX

0) pa3aes MaTeMaTH4YeCKOro NporpaMMHpPOBAaHUS, IOCBSIIIIEHHBIN Teo-
PHM U METOAAM PellleHHUs IKCTPEMAJIbHBIX 32124, XaPAKTEPU3YIOIIMXCH JIH-
HEHHOM 3aBHCHMOCTHI0O MEKAY NepeMeHHbIMH

B) pazJiesl MaTeMaTHYECKOTro MPOrpaMMHUPOBAHUSI, COBOKYITHOCTb ITPUEMOB,
MO3BOJISIFOIIMX HAXOAUTh ONTUMAJIBHBIE PEIIEHUS, OCHOBAHHBIC HA BHIUUCICHUU
MOCJIEACTBUN KaXI0T0 PEIICHUS U BEIPAaOOTKE ONTUMAJILHON CTpaTeruu JIsl 1o-
CIHEAYIOIINX PEIICHUN
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') pa3Jen MaTeMaTHYeCcKOro MporpaMMUpPOBaHUs, H3y4YarOIIUA IKCTPEMAb-
HBIE 3a7]a4M, B KOTOPBIX HA UCKOMBIE IIEPEMEHHBIE HAKIIAbIBAETCS YCIOBUE LIEJIO-
YHCJIEHHOCTH, a 00JIaCTh TOIYCTUMBIX PELICHUI KOHEUHA

18. Mampuya éanosozo evinycka:
a) KBaJjpaTHas

0) MaTpuIa-CTPOKa

B) MaTpHLa-CTO10e1

I') IPSIMOYTOJIbHAS

19. Ecnu uzeecmuul: HAYaibHAsL CMOUMOCHb 000pyoosanus P, ocmamounasn
cmoumocms S u cpox e2o cuyicovl T, mo exceco0nas amopmuzayus A modncem

ObIMb HatioeHa no gopmyne:
a) A= S__P
T

6) A:P+S

B) A=

r) A=

20. Mampuya noanvix 3ampam:
a) KBajpaTHasi

0) MaTpuIa-CTpoKa

B) MaTpHIa-CTOJ0EI]

I') IPSAMOYTOJIbHAS

Tecmovr no xomnemenyuu OIIK-2. Cnocoben ocywecmenams coop, obpa-
OOMKY U AHANU3 OAHHBIX, HEOOXOOUMDBLX Ol peuleHusi NOCMABIEHHbIX YNpasieHye-
CKUX 3a0a4, C UCNONIb308AHUEM COBPEMEHHO20 UHCMPYMEHMAapus U UHMEIeKn)-
ANILHBIX UHGDOPMAYUOHHO-AHATUMUYECKUX CUCTNEM

1. danvi eexmopul konuuecmea uzdenuii q =(20;50;30;40) u pacxoda cuipbsi
t =(5,2,7;4) (ke/u30.), uemy paeen obwue pacxoovl Cbipbsi HA NPOU3BOOCHIEO MO-

eapa
OtBet. 570

2. 3axomnsl cnpoca u npeonodiceHUus Ha HeKOmopbli moeap Onpeoeisomcs
ypaeueruamu Py =-2x+12u P, =x+3. Kakoebl KOOpOuHamvi mMouKu pPbIHOYHO2O

pasHosecus?
a) (6;3)
6) (~3-6)
B) (36)
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r) (3-6)

3. Eciu cmoumocms npousgedennozo npooykma cocmasuna 500 Oen.eo., a
3ampamul Ha e2o npou3soocmeo 100 Oen. eo., mo Koagduyuenm pernmabensb-
HOCMb NPOU3800CMBA PABEH

a) 4

0) 5

B) 6

r) 7

4. U3z0epocku npouzsoocmea 100 ed. nexomopoco mosapa cOCmasisom
400 py6., a 600 eo. — 800 py6., mo uemy pashvie uzdepaicku npouzsoocmaa 300 eo.
moeapa npu yciouu, 4mo QyHKyus u30epicex TUHeluHa

Otser. 560

5. Aepoghupma umeem y0obperus 08yX MUnos, npeoHa3HayeHHvix 0Jisl 00pa-
OOmKU NUWEeHUYHO20 U KYKYpy3Ho2o noneu. Pacxoo yoobpenuii npedcmasnen 6
maobnuye.

Tyn yroGpens Pacxop ynoOpeHnwuii mo BujaM NpoayKIny, T/Ta | 3amac yIf06'
IMIICHUIIA KyKypy3a peHuit
“a” 2 5 31
“B” 3 4 29

Tpebyemcsa natimu niowadu noseu, npu YCi08Uu NOIHO20 pacxood 3anaca
y0obperul.

a) 3 4

0) 4, 3

B) 35

r) 5 3

6. Ilpeonpusimue edxcecymouno 6blnyckaem yemvipe 6u0a NPoOYyKyuu, eciu
gekmopa Konuuecmea u30enuti U Yew uzoenus COOMBEEnCmEeHHO PAGHbL
E:(lo; 40; 20;30) u 3:(20; 30;15;10), mo 4emy pasHa CMOUMOCMb 6blNyCKAeMOU
npeonpusimuem npooyKyuu

Ortser. 2000

7. Ilpeonpuamue 63510 kpeoum 6 mpex oanxax 40, 30 u 20 man py6 noo eo-
0osyio npoyenmuyio cmasky 15%, 16% u 17%. Kaxywo cymmy npudemcs vinna-
Mums no ucmeyeHuu 200a 3a Kpeoumal?

a) 130

0) 131

B) 132

r) 133

8. Uz0epoicku nepesosxu 08yMs 8UOAMU MPAHCNOPMA 3A0AHbl DYHKYUAMU
y=150+50x ©y=250+25x, 20e X — paccmosiHue nepeso3Ku 8 COMHAX KUIOMempax, a
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Y — mpaHcnopmusie pacxoobl 8 OeHIHCHbIX edunuyax. Hauunas ¢ xakozo paccmos-
HUSL NePeBO3KA NEPEbIM BUOOM MPAHCHOPMA CIMAHOBUMCSL He IKOHOMUYHA.

a) 300

0) 400

B) 500

r) 600

9. ObvemHas pexnama GUPMEHHO20 1020MUNA NPeONpUsMUsL bINOIHEHA 8
Gopme nHenpasubHOU nupamudsl ¢ sepuiunon 6 mouxe A u ocnosanue BCD. Yemy

pasen 0bvem Makema, eciu oamvl KOOpOUHambl 8epUiUH
A(L-4;0); B(3,-51); C(—4-2,0); D(431)

a)6

0) 7

B) 8

r)9

10. Ilpubvine om npooasxcu 50 wm. Hekomopoco mosapa cocmasnsem S0
py6, 100 wm. — 200 py6. Onpeoderums npubvinie om npooaxcu 500 wm. mosapa
npu ycaosuu, 4mo QYHKyus npudsLIu TUHeltHd.

a) 1000

6) 1200

B) 1400

r) 1600

11. Mampuya xoa¢uyuenmos npsamvix 3ampam 6 Mooenu MHO200mpacie-
801 IKOHOMUKU SA65eMmCsl NPOOYKMUBHOU, eClU:

a) CyMMa 3JIEMEHTOB 110 JII000MY ee cToJI0Iy (CTPOKe) He MPEeBOCXOAUT
eTMHUBI

0) cymMMa »JIEMEHTOB I10 JTI000MY €€ CTOJIOIY (CTPOKE) MPEBOCXOIUT HYJIb

B) BCE DJIIEMEHTHI MAaTPHIIbl HEOTPUIIATEITbHbI

') MaTpuIila UMeeT 0OpaTHYIO MaTPHILY

12. B ypaseuenuu NV =P-A-T, xapaxmepu3zyrowem cmoumocms 060py008a-
Husa nocne T nem, 20e P — nauanvnas cmoumocms 0b6opyoosanus, T — cpok e2o
cyacovl, Koagpuyuenm A onpedensem:

a) e5KeroJHy0 aMOPTU3ALMI0 000PY10BAHUA

0) 3aTpaThl Ha MPOU3BOJICTBO

B) M3ACPKKH Ha MMPOU3BOJICTBO 3a T JIeT

') COBOKYIIHBIN 10X0/ 3a T et

13. Obvemnas pexnama pupmerno2o n1020muna npeonpusimusl 8bINOJHeHd 8
Gopme HenpasunbHOU NUpamuosl ¢ sepuiunou 6 mouxe A u ocnosanue BCD. Yemy
pasua  niowadb ee  OCHOBAHUS, eClu  OaHbl  KOOPOUHAMbL  BePULUH
A(L6;4); B(0;6;2); C(5;2;2); D(2,4,0)
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a) 40
6) a1
B) V42
r) /@

14. U30eporcku nepesosku 08ymMs 8UOAMU MPAHCNOPMA 3A0aHbL DYHKYUAMU
y=250+25x u y=150+50x, 20e X — paccmosiHue nepesosKu 6 COMHAX KULOMEempax,
a 'Y — mpancnopmmusie pacxoovl 68 OeHdcHvlx eduHuyax. Hauunas c xkakozo pac-
CMOAHUS NEPEeBO3KA NePEbIM BUOOM MPAHCNOPMA CMAHOBUMCS He IKOHOMUYHA.

a) 300

0) 400

B) 500

r) 600

15. Janvr eexmopui konuuecmea uzdenuii q =(100; 40;60;10) u pacxooa cuipbsi
t =(12;3;4) (k2/uz0.), uemy pasen oougue pacxoowvl Cvipbsi HA NPOU3EOOCHBEO MOBA-
pa?
a) 300
0) 400
B) 500
r) 600

16. I pynna mypucmos nocne OKOHYAHUS NYMeweCmeUs HaKonuia oCmamxu
6an0mevl — 6aNIOMHbIUL 6eKmop a =(15;10; 20;25). Kypcor obmena eaniom 6 banke
npeocmaeieHvl 6eKmopom b= (38; 45; 26; 30)..

Ortser. 2290

17. Illpeonpuamue svinyckaem mpu euoa npodykyuu P;;P,; P, ucnonv3ys 0ea

suoa cuipvs Sy, S;. Hopmwl pacxooa cuipvs Xapakmepusylomcs Mmampuye

50 4
A= 3 1 4) Onpedenums 3ampamvl Colpbsi, HEOOXOOUMbLE OIsL OCYWECMEIeHUs

150
Cedyrue2o 8bINyCKa moeapos: g =[120 |.
80
1070
890
1090
870
890
1070
870
1090

a)

6)

35



18. Uzeecmno, umo guxcuposarHvie U30EPIHCKU NPOU3BOOCBA COCMABLS-
tom 10 muic. py6. 6 mecay, nepemennvie uzoepoicku — 30 pyo. 3a eOunuyy npooyk-
yuu, evipyuxa — 50 pyo. 3a eounuyy npooykyuu. Toeoa ynxkyuro npubsiiu 6yoem
umems U0

a) P(x)=20x—10000
6) P(x)=50x—10000
B) P(x)=30x—10000
r) P(x)=20x+10000

19. Obyenas gpabpuxa npodoaem mygau no yeune 350 pyo. 3a napy. H30eporc-
Ku cocmasnsiom 63 moic. pyo. 3a 100 nap mygenv u 60,75 moic. pyo6. 3a 85 nap.
Haiimu mouxy 6e3y6vimounocmu.

a) 210

0) 220

B) 230

r) 240

20. Kombunam evinyckaem uemovlpe 8uoa npooykyuu P;;P,; P, P, ucnonvsys

08a 6uda cuvipvs S,;S,. Hopmul pacxooa culpvsi xapaxmepusytomcs mampuye

3 215
=l4 2 3 2f Onpedenums 3ampamul Cblpbsi, He0OX00uMbvle 0l OCyujecmeine-
100
u 90
HUSL CNle0yIoule20 8bInyCcKa mosapos. ¢ = 80
70
960
a
) 910
910
0
) 960
900
B)
950
950
r)
910

21. C nomowwto hopmynsl 6mopozo 3ameyamenbHo20 npeoeia 803MONCHO
onpeoenums:

a) KosjeOaHue 1eHbI

0) HaYaJIbHBIA KaruTasl

B) YCTaHOBHBIIIYIOCS IICHY

r) MIPOLEHTHI M0 KAMUTATY
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22. B kpamkocpouHom niaHe npouzBo0CMEeHHAs. (DYHKYUsL 3a8UCUM UL

om YUCIeHHOCMU PAOOMHUKO8 NPEONPUAMUSL U UMeem 8U0 Q=6t>—0,2t%, 20e Q —
8bINYCK NPOOYKYUU, 1— yucio paboyux. Onpedenums YucieHHOCMb NepCcoHald, npu
KOMOPOM 8bINYCK Q Odocmuzaem MaKCUMAalbHO20 3HAYEHUSL.

Ortser. 20

23. Dnacmuunocms npeonodxceHuss S =2p-5 npu pasHo8ecHoU yeme p=>5

pasHa:

Ortser: 2.

24. Ilonyueno ougpgepenyuanvroe ypasHenue yCcio8us pblHOYHO20 PAGHOBe-

cus p"+2p'+5p=475.

Tozoa pynxyus yeuwl pasna:
a) p=e(c,-sin2t+c, -cos2t)+95

6) p=e”(c,sint+c,-cost)+95
B) p=e*-(c,-sint+c,-cost)+95

r) p=e'-(c, sin2t+c,-cos2t)+95

25. 3a0ana npouzeoocmeennas pynkyus U =10-K*°.L>°, 20e K — kanuman,

L — pabouas cuna. Toeoa cpedHuti npooykm kanumana npu K =20 u L =180 pageH:

Otser: 30

26. H30epowcku npouzeoocmea 3a0anvl (yHKyuel C=120-q-0,08-q°. T020a

PA3HOCHb MeHCOY CPeOHUMU U NPEOeTIbHbIMU U30ePIHCKAMU NpU o =10 paeHa:

a) 12
0) 14
B) 16
r) 10

27. @yHKYUI0, BbIPANCAIOWYIO 3ABUCUMOCHL MENCOY CHOUMOCHBIO GbINYC-

Kaemou NpoOyKYuu u CMOUMOCMbIO CYMMAPHbLIX 3ampam Ha ee Npou38o0Cmeo,
HA3bI6AIOM.:

a) 0AHO(PAKTOPHOM NPOU3BOACTBCHHON PyHKIIMEH
0) MHOTO()aKTOPHON TPOU3BOICTBEHHOM (PYHKITHEH
B) 11€JICBOI MPOU3BOJICTBEHHON (DYHKIIHEH

I') SKCTIOHECHIIMAJILHON TIPOU3BOJICTBEHHOM (PyHKITHEH

28. Ilycmv  ¢pynxyus uzoepacex 1(y)=50+y>, a yena npooyKyuu

V (y)=40-y. Onpederums 06vem npousso0cmead, MaKCUMUSUPYIOWe20 npubdblib.

Ortser. 10
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29. Ilpouzsooumenvrocms mpyoa ecmv NPOU3B00HAs 00vbemMa NPouU3eedeHo
NPOOYKYUU 80 8PeMeHU IMO..

a) S)KOHOMMYECKHUI CMBICJI POU3BOIHOM

0) TeOMeTpUUYECKUN CMBICIT TIPOM3BOHOMN

B) OIpeieJICHHE MTPOU3BOTHON (PyHKIIUN

T) IpeebHbIC U3CPIKKH MTPOU3BOJICTBA

30. 3asucumocmsv cnpoca Ha Mmosap om YeHvl HA He20 blpadcaemcsi op-

Myaou D = 100 Onpedenums cKopocmb UsMEHEeHUs CNpoca, Ko20a YeHa Ha mosap

p+1
cocmasensaem 4 0eH. eo.
OrtsBer. 4.

31. @ynxyus uszdepowcex umeem 6ud C(x)=0,1-x°—-0,2-x>+10x+2000. Boi-

YUCIUMb 3HAUEeHUe NpedesibHbIX uzdepacek 6 mouke X =10.
Ortser. 36.

32. Kaxoe ymeepoicoerue MONCHO CHOopMyauposams ciedyrouum oopazom:
@yukyus y=f(x), eblpadxcaowas 3a6UCUMOCHb EbINYCKA NPOOYKYUU OMm 6710-

JHCEHHO20 pecypca, A618emcsl 6bINYKI0U OYHKYUell.
a) 3aK0H yObIBaKIIeH 10X0IHOCTH
0) 3aKOH YOBIBAIOIICH TOJIC3HOCTH
B) IPUHIIUI ONTUMaIbHOCTH 110 [lapeTo
T') MOJIEJIb S KOHOMHUYECKOTO 0J1aroCOCTOSIHUS

33. Dnuodemusi mednenHo pacnpocmpausemcs cpeou Hacenrenus. Hucno 3a-

5
bonesuiux onpeoensemcs Qopmynou A(t)= zoo[tz +t2J, 20e t — uucno neoenv npo-

weowux ¢ momenma Havana snudemuu. Havimu CKOopocCnib UBMEHEHUA HUCA 3a00-

JIeBULUX 8 MOMEeHM 8pemeHU t =4
OtBer. 6200

34. Konuuecmeo npousséedennoil 3a 0enb npooykyuu Q(x) 3asucum om duc-
n1a paboyux € cOopouHom yexe cieoyrouum oopasom: Q(x)=100x+3x>, 20e X —

yucno pabouux. Ecnu 6 coopounom yexe pabomanu 70 uenosex, mo oyenume u3-
MeHeHue KOIu4ecmaea npou3ee0eHHol 3a Heoeio NPoOYKYUl, 6bi36anHoe 00base-
Huem 1 paboueeo.

a) 3aKOH yObIBaKOILIEl T0XOTHOCTH

0) 3aKOH YOBIBAIOIICH MOJIE3HOCTHU

B) IPHHIIUI ONITUMAJILHOCTH 110 [lapeTo

I') MOJIEJIb 9KOHOMUYECKOTO 0J1aroCOCTOSIHUS
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35. Ilpeonpusmue npouzgooum X eOuHUYy HeKOMopou 0OHOPOOHOU NPOOYK-
yuu 6 mecay. 3asUcuMocms QUHAHCOBBIX HAKONJIEHUL NpeOnpusimusi om obvemda
8bINYCKA B8bIpAdCAemcs POPMYNIOU F =—0,02x° +600-x—1000. [lpu kaxkom obwveme
NPOOYKYUU PUHAHCOBbIE HAKONAEHUS NPEONPUImMuUs 00CMUSAIOM MAKCUMYMA?

a) x=50

0) x=100

B) x=150

r) x=200

36. Ilycmv nompebaenue 3asucum om HAYUOHANbHO20 00X00a CAeOVIOUWUM
00pazom C =0,01x?+0,2-x+50. Hatimu npedenbHyio CKIOHHOCMb K NOMpeOaeHUIO U
cbepedcenuro, K020a HayuoHAIbHbIU 00X00 cocmasum 30 edunuy.

a) 0,1

0) 0,2

B) 0,3

r) 0,4

37. Ilycmob 3asucumocms u30epiHcex npouzeoocmsa om obvema 8binyckae-
MOU NPOOYKYuU 8bipadxcaemcs opmynou C =80q-0,05q°. Onpedeaumsv cpednue u
npeoeibHble U30EePHCKU NPU 00Bbeme NPpoOoyKyuu q=15 O0eH. eo.

a) 46,21

0) 46,23

B) 46,25

T) 46,27

38. Makcumym npubviiu npu npouzeoocmee mosapos 08yX U008 onpeoe-
JISIOM NPU NOMOWU:

a) YaCTHBIX MPOM3BOAHBIX TIEPBOTO MOPSIKA

6) noHoro muddepennnana

B) CUCTEMBI JIBYX YpaBHEHUMN

r) uccjeqoBaHusl (GyHKUIMU JABYX NePeMEHHbIX HA IKCTPEMYM

39. Ilycmo ¢ynxyus ooxooa R(q)=100q—-q°, a Qyukyua 3ampam na npous-
600cmeo moeapa C (q) =q°-370°%+169q+400, 20e q — KOJIUYEeCMB0 Peaiu308aHHO20O

mogapa. Onpedenums KOIUYECMBO MO8apa, npu KOmopom npudvliv Oyoem Max-

CUMAIbHOU.
OrtBer. 23

40. /[ns uccnedosanus OUHAMUKYU USMEHEHUsT 00beMa npouzeoocmea 'y ¢ me-
yeHuem pemenu X UCNOIb3)encsl

a) IKCMOHEHIUATbHAs (YHKIUS

0) runepOoMYecKas 3aBUCUMOCTh

B) MOKa3aTeNnbHas PyHKUIUA

r) cTeneHHast PyHKIHS
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Bonpocel 1 3aianust A5 IPoBeeHUs] IPOMEKYTOYHOT0 KOHTPOJIS

KOMI’lemeHLﬂl}Z: Cnocoben ocyuecmeiiinb NOUcCK, Kpumuqecmtﬁ ARAJIU3 U

CuHmes uHpOpMayuL, NPUMEHMb CUCIEMHBLIL NOOX00 OJisl PeUuleHUs: NOCMAGIEeH-
Holx 3a0ay (YK-1)

Bonpocut k 3auemy:

1. Marpuupl, ux Buasl. Oneparuu Haa matpuramu. CroxeHue (BbIUUTA-
HUE) MaTPHUIl U YMHOKEHHE MATPUIL HA YKCJIa, CBOMCTBA JIMHENHBIX ONEpallUi.

2. YMHOXEHHE MaTpPHII, CBOMCTBA U MPUMEPHI. DJIEeMEHTapHBIC MPeoOpas3o-
BaHMSI HAJl CTPOKAMU U CTOJIOI[aMU MaTpPHIIBIL.

3. OOpatHas maTpuIia: ompeesieHnue, YCIOBHE CYIIECTBOBAHUSA, aITOPUTM
BBIYHCIICHHUS C IOMOILBIO 3JIEMEHTAPHBIX TPEOOpPa30BaHU.

4. XapaKTepuCTUKH MaTpUll: COOCTBEHHBIE UKCIIa, COOCTBEHHbBIE BEKTOPBI,
paHr, MPOLYKTUBHOCTb.

5. Cucrembl TUHEHHBIX YpaBHEHUI U CBA3aHHbBIE C HUMH HOHATUSA. DKBU-
BaJICHTHOCTh CUCTEM. DJIEMEHTapHbIE IPE0OPa30BaHUs HaJl CUCTEMaMHU.

6. Meton 'aycca pelieHus cucTeM JIMHEHHBIX YpaBHEHUU (IIpUMEPHI pe-
IICHUS OTIPEJICTICHHON, HEOTIPEIETICHHOM U HECOBMECTHOM CUCTEM).

7. TlpaBuno Kpamepa peieHus cucTeM JMHEHHBIX ypaBHeHUH. Matpud-
HBIN CTIOCO0 pereHus] CUCTEM JIMHEWHBIX YPaBHEHUM.

8. Dnmurc: onpeaeneHus, XapakKTePUCTUKN U CBOMCTBA.

9. TunepOona: onpeneneHus, XapaKTEPUCTHUKN U CBOWCTBA.

10. [Tapabomna: onpeneneHns, XapakKTepUCTUKN 1 CBOHCTBA.

11. Ilpsimast TMHKS HA TUIOCKOCTH, BU/bI €€ YPABHEHH.

12. B3auMHOe pacmoio’keHre MPSIMBIX Ha MJIOCKOCTH. PaccTosiHMEe OT TOUKH
JI0 TIPSIMOM.

13. YpaBHEHUS TIJIOCKOCTH B MMPOCTPAHCTBE.

14. B3auMmHO€ pacnonaoXeHue MiI0CKOCTEN.

15. PaccTostHuE OT TOYKU JIO0 MJIOCKOCTH. AJITOPUTM BBIUCHIBAHUS YpaBHE-
HUS IJIOCKOCTH Ha OCHOBE YCJIOBHUSI KOMIIJIAHAPHOCTH BEKTOPOB.

16. YpaBHeHus TpsIMOii B MPOCTPAHCTBE: 00IIee, KAHOHMYECKOE, Yepe3 JBE
TOYKH.

17. Ilepexon ot oOuiero ypaBHEHUs NPsIMOM B MPOCTPAHCTBE K KAHOHHUYE-
ckoMmy. [TapameTpruueckoe ypaBHEHHUE MPSIMON. Y CIIOBUS MEPECEUEHUS U CKPEIU-
BaHUS MPSMBIX.

18. B3aumHoe pacnoioxkeHue NpsiMOi U MIIOCKOCTH B MPOCTPAHCTBE.

19. YpaBHenue npsiMoil yepe3 TOUKY MEePIEeHIUKYISIPHO 33JaHHOM TI0CKO-
CTH. YpaBHEHHE IUIOCKOCTH Yepe3 MPSIMYIO U HE IPUHAJICKAILYIO € TOUKY.

20. YpaBHEHHE MJIOCKOCTH: Yepe3 ABE MEePECEKAIOIINEcs MPsIMbIe; Yepe3 ABE
napajujiebHbIE MIPSIMBIE.
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Ilpakmuueckue 3a0anus 011 nposedenusn 3auema (NPuGedeHvl npuUMepbl):

3aganue 1

Ne 1. OGyBHas ¢pabpuka crienualIu3upyeTcs MO BBIMYCKY M3JEIUNA TPeX BHUJOB: Caror, Kpocco-
BOK M OOTHHOK; IIpU 3TOM HCIIOJIb3YETCS ChIPhE TPEX TUIIOB: S ,;S, S, , HopMbl pacxona kax-

JIOTO U3 HUX Ha OJHY Mapy oO0yBH U 00BEM pacxoja ChIpbst Ha | eHb 3a7aH TabIuIIeH

Pacxopn ceIpbs 110 Bugam
. Pacxon ceipbs
No Bup ceipbst MUHEPAJIBHBIX YIOOpEHHI
2 Ha 1 geHsp, yci. en.
: camnoru KPOCCOBKH OOTUHKHU
Ip Sy 5 3 4 2700
cn- 2 2 1 1 800
1P ] 3 2 2 1600
usi-

THE BBIIYCKAeT MPOAYKIUIO ABYX BUIOB P, P, ¥ HCIOJIb3YET CHIPbE TPEX THIIOB S, S,,S,. Hop-

MbI pacXxoia ChIPbA XapaKTCPU3YIOTCH ManHHeﬁ A, rne Ka)K,Z[bIﬁ OJICMCHT a

ij

(i=1 2 3, j=1 2) noka3bIBaeT, CKOJbKO CMHUII ChIPbSI i -20 TUIIA PACXOIYETCS Ha IPOU3BOJICT-
BO €IMHULBI NPOAYKLUUHU | -eo BuAa. IlnaH BeIlycka NpOAYKIMH 3aJaH MaTpULIEW-CTPOKON B ,
CTOMMOCTb €IMHMIIbI KaXKA0T0 TUIIA ChIPbA (JIeH. €11.) — MaTpULeH-cTon0noM P .

Onpenenuth 3aTpaThl CHIPbs, HEOOXOAWMBIC IS TUIAHOBOTO BBITYCKA MPOAYKIMH, U OONIYIO
CTOMMOCTb CBIPBSI.

4 3
15
A=|5 9|; P= 37 ; B:(176 182 138).
2 1
3aganue 2
Ne 1. JTana cTpykTypHasi MaTpuiia TOproBiau 4 . A = :

Kax AOJKHBI COOTBECTCTBOBATH HAIMOHAJIBHBIC JOXOJAbI TPEX CTPAaH,

N W gk ©N
gl Wk '5|w
aN N e '5|H

4TOOBI TOProBJIs OblIa cOaTaHCUPOBAHHON?

Ne 2. B Tpex myHKTax OTIpaBIEHUS COCPEAOTOUYEH OJHOPOIHBIN I'PYy3 B KOJIWYECTBAX COOTBET-

crBeHHO 420, 380 u 400 T. DTOT rpy3 HEOOXOIUMO MEPEBE3TU B TPH IMYHKTa Ha3HAYCHHS B KO-

JINYECTBAX, COOTBETCTBEHHO paBHBIX 260, 520 u 420 1. CromMocTH nepeBo3ok 1 T. rpysa u3

Ka)KJI0TO ITyHKTA OTIPABJICHUS B KAKIBIN IIyHKT Ha3HAUEHUS 3aJal0TCs Mampuyell nepego3ox.
2 3 4

C={715
9 3 6

HaiiTn nnan nepeBo3ok, oOecreynBaroIMi BEIBO3 TPy3a UMEIOLIETOCs B IIYHKTaX OTHpPaBICHUS
U 3aBO3 HEOOXOJMMOTO €ro KOJIMYEeCTBA B MMYHKTHI IPUOBITHS NP MUHUMAJIBHON 0OIIel CTOu-
MOCTH IEPEBO3OK.
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3aganue 3

Ne 1. M3pepxku MepeBO3KH IBYMs TPAHCHOPTHBIMH CPEICTBAMU BBIPAXKAIOTCS (YHKIHUAMU
y=454+11x,u y =298+ 37X,, IIe X — PacCTOsIHUE IIEPEBO3KU B COTHAX KM, a Y — TPAHCHOPT-
HBIC pacxoJbl B ACHCKHBIX CIWHUILIAX. OHpel[eJII/ITB, HauuHas C KaKOIro paCcCTOSAHUSA 0oJiee KO-
HOMHYHBIM CTAHOBUTHCS BTOPOE TPAHCIIOPTHOE CPELCTBO.

Ne 2. Ilpeanpustue BblIycKaeT NPOAYKLHIO ABYX BUJOB P, P, U HCIOJIb3YET CHIPbE TPEX TUIIOB

S,.S,,S,. HopMbI pacxoza ChIpbsi XapaKTEPU3YIOTCS MATPULIEH A , TI€ KaXbIi 2JIEMEHT a,

(i=% 2; 3, j=1 2) moka3bIBaeT, CKOJbKO CIUHHII CHIPS i -20 THIIA PACXOyETCs Ha MPOU3BOICT-
BO €UHULBI OIPOAYKUUHU j-20 BUAA. [lmaH BbITycka NpOAYKIMHU 3aaH MATPULIEH-CTPOKOH B ,
CTOUMOCTH €IMHUIIBI K&XKIOTO TUIIA CBIPhS (JIEH. €1l.) — MaTpUleii-cToN0oM P .

Onpenenuth 3aTpaThl CHIPhs,, HEOOXOAUMBIE /ISl MJIAHOBOTO BBINYCKAa MPOAYKIUHU, U OOIIYIO
CTOMMOCTb CBIPBSL.

9
38
A=|8 T7|; P=(17j; B=(196 142 129).
1

B N w

BOI’lpOCbl K 9K3aMEHY .

1. TloHsATHe MHOXECTBA, TOAMHOKECTBA, PABHBIX MHOMECTB.

2. TlonsTue uncnoBoi mocienaoBaTeabHOCTH. OrpaHHUeHHBIE U HEOTpaHU-
YEHHBIE YUCJIOBBIE MOCIIEI0BATEILHOCTH.
MoHOTOHHBIE TOCIEA0BATEIBHOCTU. Teopema Belepmrpacca
[Tonsarue npenena nociaegoBaTeabHocTU. [lonaTue npenena GyHkuuu.
[TepBblii 3aMeUaTENbHBIN PEIET U €0 CIICICTBUS
BTopoii 3amMeuaTebHbIi MPEE U €ro CIEACTBUS.
PackpbITHE HEOPEICIIEHHOCTEH E]

PackpeiTe HEOTTPEAETEHHOCTEN [%]

PackpeiTre HEonpeaeneHHocTen [ 1°].
0. [Ipou3BogHas GyHKIMH: ONIpEICIICHNE
1. F'eomeTpuueckuit, GU3HMUECKUIl CMBICI TTPOU3BOTHOM.
2. ®opmynsl nuddepennuponanus. [Ipasuna nuddepeHimpoBanms.

13. TlonsiTrie pyHKIMM, 3aMaHHON HESIBHO M mapameTtpuuecku. uddepen-
[IUPOBAHUE HESIBHO 3aJJaHHOW (PYHKITUH.

14. luddepenmpoBanrie PyHKIUHU, 3aJaHHON MapaMeTPUUYECKHU.

15. Jlorapudmuyeckoe nudepeHnupoBaHue.

16. IIpou3BOIHBIC BHICIIUX MOPAIKOB. [I[pOM3BOAHBIE BBHICIIMX MOPSIAKOB OT
bYyHKIMH, 3a1aHHOM HESBHO, MTApaMETPUUIECKH.

17. OcHoBHbie Teopembl auddepenunansHoro ucuncienus: Gepma, Pos,
Jlarpanxka, Komm.

R BE© 0 N A~W

0 co
18. IpaBmito JlonuTans A HEONMPEISISHHOCTH BUAA [5] u [;]

19. Onpenenenre HEONPEASICHHOTO HHTETpaia, €ro CBOMCTRA.

20. TaGnuuHBIE UHTETPATIBI

21. MeToapl MHTETPUPOBAHUS: HEMOCPEACTBEHHOE WHTEIPUPOBAHUE, 3aMEHA
IIEPEMEHHOM.
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22. NnaTerpupoBanue 1o yacTsm (dpopmyna, BeIOop GyHKnuid U u dv).

23. UuTerpupoBaHue MPOCTEUIINX palmoHaIbHBIX Ipodeit | u |l Tuma.

24. lnterpupoBaHue MPOCTEUIINX parmoHaIbHbIX apodeit |11 u IV tuma.

25. nTerpupoBaHue palloHaIbHBIX JIpoOei ¢ MOMOIIBIO Pa3IOKEHUsT Ha
npocTeiime (MeTo HeonpeIeIeHHBIX KO PUIIUESHTOB).

26. nTerpupoBaHue NpoOCTEHIITNX UPPAITUOHATIBHBIX (PYHKIUH.

27. BblunclieHHe  MHTETPaJOB  OT  TPUTOHOMETPUYECKHX  (PYyHKIUM
naf sin™x - cos™ x dx.

28. Beluucnenne HMHTErpajoB OT TPUTOHOMETPUUECKUX (PYHKIHMHA BUAA
[sinax-cospxdx, [ cosax-cospxdx, [sinax-sinp xdx.

29. UncnoBsIe psbL: ONpeaesieHne, OCHOBHBIC TTOHITHS.

30. TeopeMbl O CXOIAMINXCS YHCIOBBIX Psax.

31. HeoOxoaumplii MpU3HAK CXOAUMOCTH psifa. ['apMoHMUECKUiA psi.

32. [Ipu3HAKK CXOJUMOCTH U PACXOJUMOCTH PSJIOB C MOJIOKUTEILHBIMU YJIe-
HaMH.

33. 3nakonepeMeHHbIN psf. 3Hakodepeaytonwmiics psi. [Ipusnak JleiOnuia.

34. YcnoBHasa u aOcomroTHas cxomumocTh. CBOMCTBA aOCOJIIOTHO CXOIS-
IIUXCS PSIOB.

35. OyHKIIMOHAIBHBIE Psbl, MOTOYEHYHAs] U PaBHOMEPHAS CXOAUMOCTbD.
[Tpuznak Beliepmrpacca paBHOMEPHON CXOUMOCTH (PYHKIITMOHAIBHOTO PsIa.

36. Teopema Abens. O6macTh CXOAMMOCTH CTENEHHOTO psina. Paamyc cxo-
auMmocTtu. MHTEpBall CXOAUMOCTH.

37. ®opmyna Komm-Amamapa.

38. CoiicTBa CyMMBI CTENIEHHOTO psiia. Bropas Teopema AbGes.

39. luddepennmanpubie ypaBHeHUs. OCHOBHBIC TIOHSTHSI.

40. Iuddepennmanpaple YpaBHEHHUs] C Pa3ACTSIONIUMUCS TEPEMEHHBIMHU.
AJITOPUTM pEIICHHUS.

41. Ognopoausie nuddepeHnranbHbIe YPaBHEHHUS.

42. Jluneninsie nuddepenHuanbabie ypaBHeHus. Meton bepuysm.

43. YpaBHeHUd B MOJIHBIX AuddepeHIuanax.

44. TuddepenHnnanbubie ypaBHEHUS 2-TO MOPSAKA, JOMYCKAIONUE TOHUKE-
HUE TIOpSJIKA.

45. Jluneninpie auddepeHImanbHbie YpaBHEHUS BTOPOTO MOPSAKA C MOCTO-
SHHBIMU KO3 PUITIEHTaMU.

Komnemenyus: Cnocoben ocywecmenams coop, 00pabomky u anaiu3 OaH-
HbIX, HEoOXOO0UMbIX Ol peuleHus NOCMABNEHHbIX YNPAGIeHYecKux 3aoad, ¢ uc-
NONb308AHUEM COBPEMEHHO20 UHCMPYMEHMApUs U UHMELIeKmyalbHblX uHgopma-
yuonno-anarumuyeckux cucmem (OIIK-2)

BO”pOCbl K 3auemy:.

1. Omnpenenurenu mMaTpul] MajbiX MOPSAKOB: UHIYKTUBHOE OMpEEIICHUE,
CBOMCTBA.
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2. Munopsl, anreOpandeckre AOTOTHEHHS K 3JIEMEHTaM KBaJpaTHBIX MaT-
pun. Teopema Jlamnaca.

3. Omnpexnenurenu BbICIIETO MOPSAKA, CIOCOOBI €r0 BHIYUCICHHUS.

4. OaHOpPOJHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUH. DyH/IaMEeHTalIbHAs CHC-
TEMa PEIICHUM.

5. JluneitHas monenb JIeoHThEBa MHOTOOTpaciaeBOM IKOHOMUKH. [Ipoayk-
TUBHOCTb MOJEJH.

6. Momens MEXTyHAPOIHON TOPTOBIIH.

7. Jlenenue oTpe3ka B JaHHOM OTHOIIEHUU. [[puMeHeHue onpenenurencii B
aHATMTHYECKOW TEOMETPUH TSI HAXOKICHHSI TUTOIaaen Guryp.

8. OO1ee ypaBHEHHE TUHUH 2 TO MOPSAKA HA MIIOCKOCTH.

9. BekTophl: OCHOBHBIE TIOHTHS, JIMHCHHBIE OMEpalluyd HaJl BEKTOpaMu Ha
IJIOCKOCTU B reomeTpudeckoi dopme. Paznoxenue Bexktopa no 6aszucy. Jluneii-
HBIC OTepaIliy Ha/l BEKTOpaMU B KOOPAUHATHOU (hopme.

10. CkanspHoe MPOU3BEICHHE BEKTOPOB Ha IUJIOCKOCTH: OIpEeieHuE,
CBOICTBA, KoopuHaTHas (hopma. Y clioBUE NEPIEHAUKYISIPHOCTH.

11. BekTopHOE TPOU3BEIACHUE BEKTOPOB: OIpPE/CIICHUE, CBOMCTBA, KOOPIU-
HaTHas Gopma. Y clioBre KOJUIMHEAPHOCTH BEKTOPOB.

12. CMemmanHOE TPOU3BEICHUE BEKTOPOB: OIPEACIICHHE, CBOMCTBA, KOOP/IU-
HaTHas Gopma. Y cioBue KOMIIAHAPHOCTH BEKTOPOB.

13. TlonsiTHIE N — MEPHOTO BEKTOPA, BEKTOPHOTO TIPOCTPAHCTRA.

14. ba3uc 1 pa3MepHOCTh IPOCTPAHCTBA.

15. JIunelinple HepaBeHCTBA U UX cucTeMbl. OCHOBHAs 3ajaya JIUHEHHOTO
porpaMMHUpPOBaHUs, €€ MaTeMaTu4YecKasi MOJIEIb.

16. AnropuT™M reOMeTpHUYEcKOro METOa PeIIeHHs 3aaud JTMHEWHOTO MPo-
IrpaMMUPOBAHUSI.

17. MHoXecTBa W OIlepallii HaJ HUMU: MEepeceucHre, 00beINHCHHE, pa3-
HOCTb, CHMMETPHUYECKAs pa3HOCTb.

18. MHOXeCTBO KOMIUICKCHBIX 4Hcen. AnreOpandeckas ¢hopmMa KOMIUICKC-
HOTO yncia. JleMcTBUs HaJ KOMIUIEKCHBIMHU YUCIaMU B aliredpandeckoi opme.

19. T'eomeTpuueckoe n300pakeHUE KOMILIEKCHOTO 4ucia. TpuroHomerpu-
yeckasg (popma KoMmIUIeKCHOTO umciia. Onepanuu ¢ KOMIUIEKCHBIMH YHUCJIaMHU B
TPUTOHOMETpUUECKOU (hopme.

20. ITokazarenbHast popMa KOMILJIEKCHBIX YHACET.

Ilpakmuueckue 3a0anus 011 nposedeHus 3auema (NPUeOeHvl NPUMEPLL) .

3aganue 1

No 1. 3aTpaTel 4eThipex BUIOB ChIPhs Ha BBITYCK YETHIPEX BUIOB MPOIYKIIMHN XapaKTEPU3YIOT-
Csl MaTpHULIEN
8UO CbIP b

1 3

PN W
g oo NN
a N O O

5
2
4
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Haiiti oOmiue 3aTparhl Ha CHIPhE M €r0 TPAHCIOPTHPOBKY MPH YCIOBHH 3aJaHHOTO BEKTOP-
u
IJIaHA BBIMYCKA MPOAYKIHUH (| = (60; 50; 35; 40) .

€CJIM U3BECTHHI CE0ECTOMMOCTH KaXKJI0TO BUIA CHIPhS M €ro JocTaBku: 4; 6; 5; 8 m 2; 1; 3; 2
JIeH. €JI. COOTBETCTBEHHO.

No 2. I'umepmapkety TpeOyercs 4 aBTOMOOMIIS TIEPBOTO BHJIa, BECOM 4 TOHHBI, U HE Ooisee 9
aBTOMOOMIICH BTOPOTO BUIa, BecoM | ToHHA. OTIycKHas 1leHa MamuHbl iepBoi Mapku 600000
pybnel, ormyckHas 1ieHa BTopoi mammHbl 800000 pyoOseit. ['unepmapkeT MOKET BBIACIHUTH
24000000 py6neit. CKONbKO cleayeT MpUOOPECTH aBTOMAIIMH, YTOOBI UX TPY30MOABEMHOCTh
Obll1a MAKCUMAJIbHOM.

3aganue 2

No 1. U3pepxku npou3BoacTBa 325 MTYK HEKOTOPOro ToBapa coctamiseT 160 pyoueit, a 825
HITYK HeKOoToporo Toapa 360 pybneit. Onpenenuts U3AepKKU MPOU3BOJCTBA 725 MITYK TOBapa,
IIPU YCIIOBUH, UTO (PYHKILIUS U3JIEPKEK TUHEIHA.

No 2. IlpeanpusiTue BbITyCKaeT MPOAYKIUIO IBYX BUJIOB P, P, ¥ HUCIONB3YET ChIPbE TPEX THUIIOB
S,.S,.S;. HopMbI pacxoa ChIpbsi XapakTepU3YIOTCA MATPULIEH A , T/I€ KaXKIbli 2JIEMEHT a,;
(i=% 2; 3, j=1 2) moka3bIBaeT, CKOJbKO CIUHHII CHIPbS i -20 THIIA PACXOIyeTCs Ha MPOU3BOICT-
BO €MHULBI IPOAYKUUHU j-20 BUAA. [lmaH Bellycka NpOAyKIMU 3a/aH MaTPULIEH-CTPOKOU B ,
CTOUMOCTH €IMHUIIBI K&KIOTO TUIIA CBIPHS ([IEH. €1l.) — MaTpUIeii-cTONIO0oM P .

Onpenenuth 3aTpaThl CHIPhS, HEOOXOAMMBIE JIs IJIAHOBOTO BBIMTyCKA MPOAYKIIUH, U OOIIYIO
CTOUMOCTb CBHIPbSL.

>

I
A w P
= W O

11
P:( j; B=(193 163 125).
21

3aganmne 3

Ne 1. Ha npeanpusitue paOOTHUKaMU YeTbIpeX KaTeropuil MpHBE3NH 3apabOTHYIO IUIAaTy B KY-
mopax cienyromiero gocrouncrsa: mo 100 y.e. — 1850 kymrop, mo 50 y.e. — 230 kymrop, mo 10
y.e. — 250 kymtop, mo 1 y.e. — 740 kyntop. 3apaboTHas miuata paboTHHKa 1 i KaTeropuu cocras-
nset 962 y.e., 2 i kareropuu — 713 y.e., 3 it kareropuu — 452 y.e., 4 it kareropuu — 261 y.e. On-
PENeNIUTh, CKOJIBKO COTPYJHUKOB Ka)KJON KaTeropuu paboTaeT Ha MPEeINpUsSTHH, €CIIU KaXKA0OMY
COTPYAHUKY BBIAAIH 3apa0OO0THYIO TUIATy MUHHMAJIBHBI YUCIIOM KYITIOP.

Ne 2. Jlana crpykrypHas mMatpuia Toprosiu C . Kak T0mKHBI COOTBETCTBOBATH HAI[MOHATIHHBIC
JIOXOJIBI TPEX CTPaH, 9YTOOBI TOPTOBJIS ObLIa cOaTaHCUPOBAHHO?

QO

Il
O|N U1|N N|w
oOlFRr NP O|F
N NP Ok

BOI’lpOCbl K 9K3aM€EHy.

1. ®ysknus. OCHOBHBIE dJeMEHTapHbIC (YHKIUH, MPUMEPHI. AJTOPUTM
HAXO0XJIEHUs 00JaCTH OTIPEICIICHUSI.
2. I'paduk ¢pynkiuu. YeTHOCTh (HEUETHOCTD) U MEPUOIUIHOCTD (DYHKITUH.
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3. T'eomerpuueckue npeodpazoBaHusi rpadukoB QYHKIHHA (MapayienbHbIi
MEPEHOC, CKATHUS U PACTKEHUS ).

4. 3agayda 0 HEMPEPHIBHOM HAUYUCIECHUU MIPOLIEHTOB.

5. HenpepwiBHOCTh QyHKIIMN. CBOICTBA (DYHKIIMIA, HEMPEPHIBHBIX B TOUKE.

6. ®yHKIUU, HEMPEPHIBHBIE HA MPOMEXKYTKe. TOUKM pa3pbiBa U UX KIIACCHU-
bukarusi.

7. AcumnToThl Tpaduka GyHKIUU: ompeaerncHue, (opMysbl BepTHUKATb-
HOM, TOPU3OHTAIBHOW U HAKJIOHHOW aCUMIITOT.

8. DKOoHOMHMYECKHE MPUIIOKEHUSI POU3BOAHON. V3ep:KKu MpOU3BOJICTBA,
MPOU3BOAUTEIHLHOCTD TPYAQ.

9. ®ynkuuu notpedneHus U coepexeHus. DmacTUIHOCTh. CBolicTBa 3ia-
CTUYHOCTU (DYHKIIMH.

10. CBs13b MEXKIy HEMPEPBIBHOCTHIO U AUPPEPEeHITUPYEMOCTHIO.

11. Bo3pactanue u yosiBanue GyHkiuu. MakCUMyM U MUHUMYM (DYHKITUH.

12. KacarenpHast U HOpMaib K Tpaduky GyHKuu B Touke. [IponsBomaHbie
BBICILIUX MTOPSIJIKOB.

13. Bropast mpousBoaHas (PyHKIUHU. BBIMyKIOCTh, BOTHYTOCTh Tpaduka
¢ynkun. Touku neperuda.

14. UccnenoBanue GyHKIMH U TIOCTpOSHUE ee rpaduka (cxema).

15. luddepenmman.

16. HanbGomnpIiee n HAaMMEHbIIIee 3HAYCHHS (PYHKITUN Ha OTPE3KE.

17. OnpeneneHHplii HMHTErpasl: ONpeAeSieHuEe, TeopeMa CyIEeCTBOBaHUS,
T€OMETPUYECKUN CMBICI, OCHOBHBIE CBOWCTBA, TIPABUJIA BRIYUCIICHUS.

18. ®opmyna HetoroHa-JIeiiOama. 3aMeHa mepeMeHHON B ONpeAeNeHHOM
uHTerpasie. lHTerpupoBanue mo 9actsM B ONpeAeIEHHOM HHTETpae.

19. [IpumeHeHue onpeneIeHHOr0 HHTerpaja: BEIUNCICHHUE TUIOMAIN KPUBO-
JMHEHHOW Tparnenuu u o0beMa Tesa BpalleHus.

20. DKOHOMHUYECKUE MPUIIOKEHHUS OTIPEIETICHHOTO HHTETpaa.

21. Kputepun paBHOMepHOU cxomumoctd. CBOWCTBa PaBHOMEPHO CXOJs-
IIUXCS ITOCIEeI0BATCIILHOCTEM.

22. CpoiicTBa TpeeabHON (PYHKIIMU, HEMPEPHIBHOCTh, MHTETPUPYEMOCTD,
i pepeHIupyeMocTb.

23. Paznoxkenne ¢Gyuknuii B creneHHbie psanbl. Pam Teiimopa. Ilpumep
GyHKLINH, HE PACKJIaIbIBAIOIICICS B CTENIEHHOM ps/I.

24. JlocTaTo4HbIE YCIIOBUS Pa3iokKeHUsI PYHKIIMU B CTETIEHHOM psifl. AHAK-
TUYeCcKue QyHKIUU.

25. Teopust BEpOSTHOCTEM: OCHOBHBIE MOHATHS U ONIPEICIICHUS.

26. Kitaccuueckoe onpezieieHue BEepOsSTHOCTH.

2. DopMyIibl KOMOMHATOPHUKH.

28. TeopeMbl CIIOKEHUS U YMHOKEHHUST BEPOSITHOCTEH.

29. ®opmyia noHOU BeposiTHOoCcTH U (hopmynsl baiieca.

30. Cxema u hopmyna bepuymu.

31. JlokanpHas u uHTErpanbHas TeopemMa MyaBpa-Jlamnaca.

32. BpIOOpOUHBIN METOA U CITOCOOBI COCTABIEHUS BHIOOPOK.

33. CraTucTHUYECKOE pacipeIeieHUe U ero FTeOMETPUIECKOe U300paKeHHe.
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Ilpakmuueckue 3a0anusn 011 IK3amena (npueedenvl npumepbsl)

3aganue — 1

Ne 1. meroTes cnenyromiye JaHHBIC O Pa3HOCTH IEHBI HA HEPTH X (YCI. €11.) U MHAEKCa aKIui
He(TAHBIX KoMOaHui Y (yciu. en.). HailTi muHeitHyIo 3aBUCIMOCTh Y = ax+b .

x| 4] -3|-2|-1|020 1 2
y |3|-5|3|]-5]-1]3 4

Ne 2. VI3MeHeHue npou3BOAUTENBHOCTH BBIITYCKA MPOAYKIUU C TEYEHHEM BPEMEHHU OT Haydaja
BHE/IPEHHsI HOBOT'O TEXHOJIOIMUYECKOI0 Mpoliecca 3aaaercs GyHKIuen z, rae t — Bpemsi, Mecsibl.
Haiitn o0beM mponyKimu, MPOU3BEACHHON: a) 3a MEepBBIA Mecsl; 0) MmocienHuil MecsI] roja,
CuMTas OT HayaJla BHEAPEHUS PACCMaTPUBAEMOI0 TEXHOJIOITMYECKOI 0 IIpoLecca.

7 = 43_5—0,lt+8

3aganue — 2

p+a
Nel. [lama 3aBucumocTh  (QyHKIMH copoca { =m U TpeUIOKEHUs s = p+b,

rze g, S — KOJIMYeCTBO TOBApOB, COOTBETCTBEHHO MOKYIAeMOT'0 U IIPEUIaraéMoro Ha MpoJaxy B
eMHMIY BpEeMEHM; P — LieHa ToBapa. HaliTu paBHOBECHYIO LIEHY M JIACTUYHOCTH CIpOca U
HPEUIOKEHUS ISl TOM LIEHBI.

qu—+8; s=p+12.

Ne 2. VImeroTcs cneayrolue NaHHbIE O Pa3HOCTH LIEHBI HA 3epHO X (YCJI. €1.) U MHJEKca aKIUl
arponpoMBIIIEHHBIX ~KoMmaHuid Yy (ycia. en.). HaliTm kBaapaTHyHylO 3aBHCHMOCTh

y=ax’ +bx+c

3ananme — 3
No 1. Haiitu BeIpakeHue sl 00beMa peain30BaHHON MPOAYKIIMHA Y = y(t) , €CIIM U3BECTHO, YTO
KpuBas crpoca P ( y) 3aJ1a€TCs YpaBHECHHUEM p(y) =a-y, |=Dh, y(O) =C
p(y)=9-y, 1=2,y(0)=4.
Ne 2. B Tpex myHKTax OTHpPAaBIIEHUS COCPENOTOUYEH OJHOPOIHBIM Ipy3 B KOJIMUYECTBAX COOTBET-
ctBeHHO 420, 380 u 400 1. DTOT Ipy3 HEOOXOAUMO MEPEBE3TU B TPU MYHKTA HA3HAUYEHUS B KO-

JIMYECTBAX, COOTBETCTBEHHO paBHBIX 260, 520 n 420 T. CrommocTu nepeBo3ok 1 T. rpysa u3 Ka-
’KJIOTO TIYHKTA OTIPABJICHUS B KaX/bIil MyHKT HA3HAUCHUS 3a/1al0TCI Mampuyel nepeso3ox:.

12 4 3
C=| 3 5 4
7 9 5

Haiitu nian nepeBo3ok, o0ecreunBarouii BBIBO3 I'Py3a UMEIOILEroCs B ITyHKTaX OTIPABICHUS
Y 3aB03 HEOOXOAMMOTO €ro KOJUYECTBAa B MyHKTHI MPUOBITHS MPU MUHUMAIBHON 0011ei cTon-
MOCTH IIEPEBO30K.
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7.4 MeTtoauvecKkue MaTepuaJibl, OoNpeae/silonme Npouexypbl oleHuBa-
HHUSl 3HAHMH, YMEHHH, HABBIKOB, XaPaKTePU3yKIIHUX dTanbl (GopMHUpPOBAHMS
KOMIIeTeHI M

KoHTpoas 0CBOEHUS TUCHMIUIMHBI U OLIEHKA 3HAHUWA 00y4YaronIuxcsi Mpou3-
BoauTcs B cooTBeTcTBUU ¢ [Im KyOI'AY 2.5.1 «Tekymuuit KOHTPOJIb YCIIEBAEMOCTH
¥ TIPOMEKYTOUHOM aTTeCTAIMK 00yJaIOIIIUXCS».

Kpurepun ounmeHkH 3HAHMII NPU HANMCAHUHM KOHTPOJIBHOH (camo-
CTOATEJIbHOM) PadoTHI

O1eHKa «OTJMYHO» — BBICTaBIIIETCS OOyyaroleMycs, MOKa3aBIIEMYy BCECTO-
POHHHE, CUCTEMaTH3UPOBAaHHbIE, TTTyOOKHE 3HAHUS BOIPOCOB KOHTPOJBHOM (camo-
CTOSITENIbHOM) pabOThI U YMEHHUE YBEPEHHO IPUMEHATH UX HA MPAKTUKE P PEILICHUN
KOHKPETHBIX 3a/1a4, CBOOOIHOE 1 ITPABUIIbHOE OOOCHOBAHUE NPUHSTHIX PEIICHUI.

OneHka «Xopouo» — BBICTaBISETCS 00y4arolEeMycsi, €CIM OH TBEPJO 3HAET
MaTepHal, FPaMOTHO U MO CYIIECTBY MU3JIaraeT €ro, yMeeT NPUMEHSTh MOJy4YE€HHbIE
3HAHMS HA MPAKTHKE, HO JOMYCKAeT B OTBETE WM B PELICHUHU 3a7a4 HEKOTOpHIE
HETOYHOCTH, KOTOPBIE MOKET YCTPAHUTH C MOMOIIBIO IOMOJHUTEIBHBIX BOIIPOCOB
IPEno1aBaTelIs.

OneHka «yJA0BJIEeTBOPUTEJIbHO» — BBICTABISETCS 00y4aroleMycs, MoKa3aB-
memMy (parMeHTapHbIi, pa3pO3HEHHBIM XapaKTep 3HAHUW, HEJAOCTATOYHO Mpa-
BUJIbHBIE (POPMYJIMPOBKHU 0a30BbIX MOHATUMN, HAPYIIEHUS JIOTUYECKON MOCiea0Ba-
TEJIBbHOCTH B U3JI0)KEHUH IIPOrPAMMHOI0O MaTepurasa, HO IPU 3TOM OH BJAJIEET OC-
HOBHBIMU MOHSATHSMHU BBIHOCHMBIX Ha KOHTPOJIbHYIO paboTy TeM, HEOOXOAUMbBIMU
JUIS JalibHEHIIero oOydyeHus U MOKET IPUMEHATh MOJy4YeHHbIE 3HaHUS 110 00pa3-
Iy B CTAH/IAPTHOM CUTYaLlUU.

O1eHKa «HeyA0BJIETBOPUTEIbHO» — BBICTABIIIETCA O00ydYaroIIeMycs, KOTO-
pBIii HE 3HAET OOJIbILIEH YacTh OCHOBHOI'O COJEP>KAHMS BBIHOCUMBIX Ha KOHTPOJIb-
HYI0 (CaMOCTOSITENbHYI0) pa0OTy BONPOCOB TEM AUCLUIUIMHBI, TOMYCKAET TpyObIe
OIMOKHA B (POPMYIUPOBKAX OCHOBHBIX MOHATUNA U HE YMEET UCIIOJIb30BATh IMOIIY-
YEHHBIEC 3HAHUS ITPU PELICHUU TUIOBBIX MIPAKTUYECKHUX 3a]1a4.

Kpurtepuu onieHUBaHMs BBINIOJIHEHHUSI PAacYeTHO-TpaduiecKoi padoThbI:

OTMeTKa «3a4TeH0» — BCE 3aJaHusl BBINIOJHEHbI B MOJHOM 00BEME C CO-
OroIeHreM HEO0X0IUMO TIOCIIEIOBATEIbHOCTH JICHCTBUI; B OTBETE MPABUIILHO U
aKKypaTHO BBITIOJHEHBI BCE 3aITUCH, TPa(UKH M BBIYHUCIICHUS.

OTMeTKa «He 3a4YTeH0» — JTOMYIIEHbBl MHOXXECTBEHHBIC OIMMOKU B XOJIE
penieHust 3a1aHuil pabOThI, HE PEIICHBI MTOJTHOCTHIO 3aIaHUS.

Kputepusimu ouenku pedepara sSBISIOTCS: HOBU3HA TEKCTa, 0OOCHOBAH-
HOCTh BBIOOpA MCTOYHUKOB JIMTEPATYPHI, CTCTICHh PACKPBITHS CYIIIHOCTH BOTMPOCA,
coOJroieHusT TpeOOBaHUN K OPOPMIICHHIO.

OreHKa «OTJIMYHO» — BHITIOJTHEHBI BCE TPEOOBAaHUSA K HalMCaHUIo pedeparta:
o0o3HaveHa mpobiieMa U 000CHOBaHA €€ aKTyaIbHOCTh; C/IeTIaH aHaU3 Pa3IMYHBIX
TOYEK 3PEHUS Ha pacCMaTPUBAEMYIO IIPOOJIEMY | JIOTUYHO MU3JI0)KEHa COOCTBEHHAs
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MO3UIIKS;, CPOPMYIUPOBAHBI BBIBOJIBI, TEMa PACKPhITA IMOJHOCTHIO, BBIICPIKAH
00bEM; cOoOJIOICHBI TPEOOBAHUSI K BHEIITHEMY O(DOPMIICHHIO.

OreHKa «XOpoII0» — OCHOBHBIE TpeboBaHUs K pedepaTy BBHIMOIHEHBI, HO
IIPU 3TOM JIOMYIICHBI HEAOYETH. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B H3JIOXKE-
HUM MaTepuaia; OTCYTCTBYET JIOTHYECKas MOCICIOBATEIBHOCTh B CYXICHUSX; HE
BBIIEpKaH 00bEM pedepaTa; IMEIOTCS YIyIeHUs! B 0pOpMIICHUH.

Or1eHKa «y10BJIETBOPUTENbHOY» — UMCIOTCS CYIECTBEHHBIC OTCTYTLICHUS
oT TpeboBaHUU K pedepupoBaHuio. B yacTHOCTH: Tema OCBeElIeHa JIMIIb Yac-
TUYHO; JOMYIIEHBI (paKTUUECKUE OMMOKA B COJIEpKAHUM pedepara; OTCYTCTBY-
IOT BBIBOJIBI.

OreHka «HEyAOBJETBOPHUTEIbHO» — TeMa pedepara He pacKpbiTa, 0OHApY-
JKUBACTCS CYIIECTBCHHOE HETIOHMMaHHE MpoOiIeMbl Win pedepar HE MpencTaBicH
BOBCE.

Kpurtepun oneHku 3HaAHUI NPU NPOBEIEHNUH TECTHPOBAHUA

OneHKa «OTJIMYHOY» BBICTABISICTCS IIPU YCIOBUM IIPABUIIBHOTO OTBETA CTY-
JICHTa HE MeHee 4eM Ha 85 % TeCTOBBIX 3aJaHUil;

OneHKa «XOpOIIO» BBICTABISIECTCSA IPHU YCIOBUU MPABWIBHOIO OTBETA CTY-
neHTa He MmeHee yeM Ha 70 % TeCcTOBBIX 3aaHuil;

OneHKa «yA0BJIETBOPHUTEJIBbHO» BBICTABIIIECTCS IPU YCIOBUM MPABUIBHOIO
OTBETAa CTyJEHTa HE MEeHee ueM Ha 55 %;

OueHka «Hey10BJIeTBOPUTEIbLHO» BBICTABJISETCS MPU YCIOBUU MTPABUIILHO-
ro OTBETa CTYJICHTa MEHee YeM Ha 55 % TeCTOBBIX 3aJJaHUM.

Pe3ynbTaThl TEKyIIEro KOHTPOJS MCHOJIB3YIOTCS MPHU MPOBEJIEHUU MpPOMeE-
YKyTOYHOU aTTECTALUH.

Kpurepuu oueHKH 3HAHUU NPU NPOBEJACHUH 3a4eTa

OueHka «3a4TeHO0» — JaH TOJHbIN, Pa3BEPHYTHIA OTBET HA MOCTABJICHHBIN
BOIPOC, MOKa3aHa COBOKYMHOCTbh OCO3HAaHHBIX 3HaHHM 00 OOBEKTE, MPOSBIAIO-
miasicst B CBOOOIHOM ONEPUPOBAHMU TOHATUSMHU, YMEHUH BBLACIUThH CYIIECTBEH-
HbIE U HECYIECTBEHHBIEC €r0 IPU3HAKU, IPUYMHHO-CIEACTBEHHbIE CBs3U. MoOryr
OBbITh JOIMYIIEHBl HEIOUEThl B ONpPEACICHUN NOHATUN, UCIIPABIICHHBIE CTYIEHTOM
CaMOCTOSITEIIbHO B IIPOLIECCE OTBETA.

OueHka «He 3a4YTeHO0» — JOMYyLIeHbl TpyOble OUIMOKM TMpHU OINpEAesICHUU
CYIIHOCTH PAaCKpbIBAEMBIX MOHATHI, TEOPUH, SIBIICHUM, BCIEICTBUE HETOHUMAHMS
CTYJIEHTOM HX CYLIECTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB U CBA3€H. B oTBETE
OTCYTCTBYIOT BBIBOJIbI. ¥ MEHHUE PACKPHITh KOHKPETHBIE POSABICHUSI 0000IIEHHBIX
3HAHUM HE [T0KA3aHo.

Kpurepuu ouieHKH Ha IK3aMeHe

O1eHKa «OTJIMYHOY» BBICTABIISIETCS 00yYaroeMycsi, KOTOpPBIA 00JiafaeT Bee-
CTOPOHHMMHM, CHUCTEMATU3UPOBAHHBIMU U TIIyOOKMMH 3HaHMSAMHU MaTepuaia yueo-
HOW MPOTpaMMBbl, YMEET CBOOOTHO BBIMIOIHATH 3aJaHUA, MIPEIyCMOTPEHHbIE yueo-
HOM IIPOrpaMMOM, YCBOMJI OCHOBHYIO M O3HAKOMMJICS C JTOTIOJIHUTEILHOM JINTEpaTy-
pOii, peKOMEHIOBaHHON y4eOHOU mporpamMmMoii. Kak mpaBuio, olieHKa «OTIUIHOY
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BBICTABIIETCSL 00YYaIOUIEMYCsl YCBOMBILIEMY B3aUMOCBS3b OCHOBHBIX MOJIOKEHUH U
HNOHATUHN JUCLUUIUIMHBI B UX 3HAYEHUU Ui MPUOOpETaeMOM CHEUaTIbHOCTH, HpO-
SIBUBILLEMY TBOPYECKHE CIIOCOOHOCTH B MOHMMAHUM, U3JIOKEHUN U UCIIOJIb30BAaHUU
y4eOHOro Marepuana, MpaBUJIbHO OOOCHOBBIBAIOIIEMY IPHUHSTHIE PELICHMs, Bila-
JEIOUIEMY Pa3HOCTOPOHHMMH HABBIKAMM M IPUEMAMH BBIIIOJHEHUS NPAKTUYECKUX
pabor.

OrneHKa «XOpOoII0» BBICTABIISECTCS O0yyarouieMycsi, 0OHapyKUBILIEMY IOJI-
HO€ 3HAaHUE MaTepuaia yueOHOW MpOTrpamMMbl, YCIECIIHO BBITOJHSIOMEMY MHpPEay-
CMOTpPEHHbIE y4eOHOI MpOorpaMMoi 3aJaHus, YCBOMBILIEMY MaTepHal OCHOBHOMN
JUTEpaTypbl, PEeKOMEHJOBaHHOW yueOHOM mnporpammoi. Kak mnpaBuio, oleHka
«XOpOUIO» BBICTABIISIETCS O00YYaIOIIEMYCs, OKa3aBIIEMY CUCTEMATU3HPOBAaHHBII
XapakTep 3HAHUU MO JUCLHUIUIMHE, CIIOCOOHOMY K CaMOCTOATEIbHOMY IOMOJIHE-
HUIO 3HAHUW B XOJ€ JalbHeilel yueOHol U mpodecCHOHATbHON AESITENbHOCTH,
IIPaBUIBHO IPUMEHSIOIEMY TEOPETHUECKUE MTOJIOKEHUS IIPU PELIEHUU NPAKTHYE-
CKUX BOIIPOCOB M 3a/ay, BJIQJCIOUIEMY HEOOXOJUMBIMU HaBbIKAMHU M NpUEMaMHU
BBITNIOJTHEHMSI IPAKTUYECKUX PaldoT.

OneHka «ya0BJIeTBOPUTEIbHO» BBICTABISIETCS 00ydaroleMycsl, KOTOPbIH
10Ka3aj 3HaHUE OCHOBHOT'O MaTepuana yueOHOM nporpaMmsel B 00beME, 10CTaTOU-
HOM M HEOOXOJUMBIM JUIsl JaJIbHEHIIeH y4eObl U MpeAcTosmeld paboThl IO CIelu-
aJIbHOCTH, CIIPABUJICS C BBIMOJIHEHUEM 33JaHUM, IPETYCMOTPEHHBIX YU4EOHOM! Mpo-
IrpaMMOid, 3HAKOM C OCHOBHOW JHMTEPATypOd, PEKOMEHJIOBAHHOM Y4eOHOW Mpo-
rpammoii. Kak mpaBuiio, OlleHKa «yJIOBJIETBOPHUTENIbHO» BBICTABIISIETCS 00yYaro-
iemMycsi, TOMyCTUBILIEMY MOTPEIIHOCTHA B OTBETAaX HA PK3aMEHE WJIM BBINOJIHEHUU
HK3aMEHAIMOHHBIX 3aJaHui, HO 00JaJaroueMy HEOOXOIUMBIMU 3HAHUSIMH MO
PYKOBOJICTBOM MPENOJaBaTeNsl il YCTPAHEHUs 3TUX MOTPEUIHOCTEH, Hapylaro-
HeMy MOCIEI0BATENbHOCTh B M3JIOKEHUM y4eOHOTrO Marepuajia U HCIbIThIBAIO-
HIeMY 3aTPYIHEHMsI IPU BBIIIOJIHEHUHU PAKTUYECKUX padoT.

OneHka «HeyJAOBJIETBOPUTEJIbHO» BBICTABIAECTCA OOydaroleMycs, He
3HAIOIIEMy OCHOBHOM YacTH MaTepuana y4yeOHON MHporpamMmbl, JOMYCKAroIIeMy
IPUHLUINATBHBIE OUTMOKH B BBIIOJHEHUH MPEAYCMOTPEHHBIX Y4eOHOM mporpam-
MO 3aJjaHuil, HEYBEpEHHO C OOJBIIMMHU 3aTPYAHEHUSIMHU BBINOIHSIIOUIEMY MpaK-
Tudyeckue padotel. Kak mpaBuiio, olieHKa «HEYI0BIETBOPUTEIILHO» BBICTABIISETCS
oOyuarolemMycs, KOTOpbId HE MOXKET MPOJOJDKUTH O0yYeHHE WM MPUCTYHNUTh K
JEATEIbHOCTH 1O CHEUUAJIbHOCTH MO OKOHYaHUM YHHUBEpCHUTETa 0Oe€3 JIOMOJIHU-
TEJIbHBIX 3aHATHUM IO COOTBETCTBYIOLIEH JUCIUIIINHE.

8 IlepevyeHb OCHOBHOM U 1ONOJHUTEIHLHOMH YUeOHOM JINTepaTyphl

OcHoBHasi yueOHas quTEepaTypa

1. Jemuna T. . MaremaTuyeckuii aHaau3 JjIsi SKOHOMUCTOB: MPAKTUKYM :
yue6. mocobue / T.W. Jlemuna, O.I1. lllesikoBa. — M. : UHOPA-M, 2018. — 365 c.
— (Briciiee oOpa3oBaHue: bakanaBpuar). Pexum JOCTyma:
https://znanium.com/catalog/product/937954
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https://znanium.com/catalog/product/937954

2. [TanteneeB A. B. Maremartuuecknii aHanmu3 : ydeOHoe mocobue / A.B.
[TanTenees, H.N. CaBocthsinoBa, H.M. ®enopoBa. — Mocksa : UTHOPA-M, 2021.
— 502c. — (Bwicmiee oOpaszoBanue: bakanaBpuar). Pexum goctymna:
https://znanium.com/catalog/product/1219350

3. PxkeBckuii C. B. Briciiast matematuka [V: yncinoBbie U QyHKIIMOHATBHBIE
psnbl; 0ObIKHOBEHHBIE MU epeHnnanbubie ypaBHeHus : yueoHoe nocodue / C.B.
PxeBckuili. — MockBa : MH®PA-M, 2019. — 127 c. — Pexum pocryna:
https://znanium.com/catalog/product/1065259

4. Pyasik b. M. Jluneiinas anrebOpa : yue6Hoe mocobue / b. M. Pynbik. —
Mocksa : UH®PA-M, 2019. — 318 c. — (Bricmee oOpa3oBanue: bakamaBpuar).
Pexxum noctyna: https://znanium.com/catalog/product/1010102

5. Teopus BeposITHOCTEW M MaTEMaTUYECKask CTATUCTHUKA : ydeOHOe rmocolue
/ JLI'. buprokosa, I'.11. boopuxk, P.B. CarutoB [u np.] ; nox pea. B.1. MarseeBa. —
2-¢ u3., uctp. u gon. — Mocksa : UHOPA-M, 2020. — 289 c¢. — Pexxum noctymna:
https://znanium.com/catalog/product/1047921

JonosHuTtenbHasi yueOHas JuTepaTypa

1. beikoBa O. H. ITpakTukyM no mMaTeMaTH4€CKOMY aHaJINU3y [DIEKTPOHHBIN
pecypc]: yueonoe mocooue/ O. H. beikoBa, C. }O. Konsrun, b. H. Kykymkun. —
DneKTpoH. TeKcToBbIe nanubie. — M.: [Ipomereit, 2014. — 277 ¢. — Pexum noctyna:
http://www.iprbookshop.ru/30409

2. Beicmias maTemaTuka I 9KOHOMHCTOB: COOPHHUK 3a/1a4 : y4eOHOE MMOCo-
oue / I'. 1. bobpuk, P. K. I'punnesuutoc, B. 1. Matsees [u ap.]. - 3-e uza., ucnp. -
Mocksa : UHOPA-M, 2019. — 539 c. — (Bricimiee obpa3oBanue: bakanaBpuar). —
Pesxum noctyna: https://znanium.com/catalog/product/989742

3. I'ypesnoBa K. H. Maremaruueckuii ananus : ydebHoe mocodue/ K. H.
['ypesaHoBa, Y. A. AnekceeBa, B. B. bosipiinHOB — D€KTPOH. TEKCTOBBIE JIaHHBIE.
— ExatepunOypr: Ypansckuii ¢peaepanbubliii yauBepcuteT, 2014, — 332 ¢.— Pexxum
nocryma: http://www.iprbookshop.ru/66542.html

4. UsneBa A. M. Jluneiinas anreOpa. AHaIUTHYECKasi TeOMETpHs : yueOHOe
nocobue/ A. M. Usnesa, I1. U. Tlpunyuxas, U. JI. YepHbIX. — DIEKTPOH. TEKCTO-
Bble JaHHble. — HoBocuOupck: HoBocuOMpCKUid rocyAapCTBEHHBIA TEXHUYECKUI
YHUBEPCUTET, 2014. —180c. — Pexxum JNOCTyTa:
http://www.iprbookshop.ru/45380.html

5. Jluteun JI. b. DnemMeHTHl Teopuu BeposSTHOCTEH: YueOHoe mocoOue /
. b. JIutun, C. B. Menemko, 1. A. HeBunomckas. — CtaBpornoJib: CepBUCIIKO-
na, 2017. — 80 c. — Pexxum noctymna: http://znanium.com/catalog/product/976993

6. Makcumenko B. H. Ilpaktukym no matematuueckoMmy aHanuszy. HYacts 1:
yaeOHoe mocobue/ B. H. Makcumenko, A. B. 00w, — DIEKTpPOH. TEKCTOBBIC
nanubeie. — HoBocubupck: HoBocnOupckuii rocy1apcTBEHHBIM TEXHUYECKUA YHHU-
Bepcuret, 2014. — 116 ¢. — Pexxum moctyma: http://www.iprbookshop.ru/45425

7. XycuytaunoB P. III. Teopust BepositHocTel : yueOnuk / P.II. XycHyTau-
HOB. - M. : UHOPA-M, 2018. — 175 ¢. — (Bsicuiee oOpazoBanue: bakanagpuar). —
Pexxum moctyna: https://znanium.com/catalog/product/935460
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8. lllepme B. I'. Maremarnueckuii aHanu3: COOPHUK 3a/1a4 C PEIICHUSMHU:
VYuebnoe nocooue / B.T. lllepmmnes. — M.:HUL UHOPA-M, 2015. — 164 c.
(Beicmiee oOpa3oBaHHeE: bakanaBpuar) — Pexxum J0CTyTA:
http://znanium.com/catalog/product/501529

O I[lepeyeHb pecypcoB MH(OPMALNMOHHO-TEJIEKOMMYHHUKANIMOHHON CeTH
«AnTepHeT»

[lepeuens ObC
Ne HaumeHoBanue TemaTuka Ccblika
1 | Znanium.com YuuBepcanpHas | https://znanium.com
2 | IPRbook VYuusepcanpnas | http://www.iprbookshop.ru
3 | ObpazoBarenbHbIii mopran Kyol'AY VYuusepcanpnas | https://edu.kubsau.ru

IIepeuens HTEPHET CAaNTOB:

EnuHelii mopTan MHTEPHET-TECTUPOBaHUS B cdepe obOpasoBanus https://i-
exam.ru/

HarnuonaneHa matgopma oTkpeiTOro odopasosanus https://openedu.ru/

OOpa3oBatebHBIN MaTeMaTHdecKui cait http://old.exponenta.ru/

Oo0pa3oBarenbHas miatdopma https://www.coursera.org/

10 MeToanueckue yKazaHusl JJisl 00y4alONUXCH MO0 OCBOEHHMIO
AUCHUILIUHBI

CwmonenueB B. M. MaremaTuka : METOAMYECKHUE PEKOMEHAAIMU 1O KOH-
TaKTHOM M CaMOCTOSITEILHOH paboTe Il OOydYarolIuXCs IO HaIpaBJICHUIO
38.03.02 Menemxment / B.M. CmonennieB. — Kpacaonmap: KyoI'AY, 2021. — 46 c.
Pexunm JOCTyTA:
file:///C:/Users/Smolencev.v/Downloads/MU_ Matematika IM 2021
667723 vl .PDF

OcBoeHME TUCHUILUIMHBI O0YYarOIUMUCS MMPOU3BOJAUTCS B COOTBETCTBUU C
JIOKaJIbHBIMM HOPMATUBHBIMHU aKTaMU:

—I1n KyoI'AY 2.2.4 «DoH O1IEHOYHBIX CPEICTBY;

-IIn KyoI'AY 2.5.18 «Opranuzaius oOpa3oBaTeIbHON ACSATEIBHOCTH IO
nporpaMmam OakajiaBpuaTay;

—IIn Kyol'AY 2.5.29 «O dopmax, MeTOJIax U CpelcTBaxX, MPUMEHSIEMbIX B
y4eOHOM IPOLIECCe.
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11 Ilepeyenb MH(OPMANMOHHBIX TEXHOJIOTHIl, MCIOJIb3yeMBbIX
IPH OCYLIECTBJICHUU 00Pa30BaTEJIbLHOIO MpoLecca N0 JUCHUILIUHE,
BKJIIOYAS NMepeYeHb MPOrPaMMHOI0 odecrnedyeHusi ¥ MHPOPMAIIUOH-
HBIX CIIPABOYHBIX CUCTEM

HNudopmanroHHble TEXHOJIOTHH, UCIIOIb3yeMble TIPU OCYIIECTBICHUN 00pa-
30BaTENHHOIO MPOIIecca MO AUCHUILINHE, TO3BOJISIOT:

— o0ecrneunTs B3aUMOJICHCTBHE MEXIY Yy4YaCTHHKaMU O0pa30BaTeIbHOTO
mporecca, B TOM YHCIe CHHXPOHHOE M (MJIM) aCHHXPOHHOE B3aWMOJCHCTBUE, TO-
cpenctBoM cetu «IHTEepHETY;

— (puKcUpoBaTh X0JI 00pPa30BaTENBHOIO IpOLECcca, PE3YyIbTATOB MPOMEKY-
TOYHOM aTTeCTallMd MO AUCLMILIMHE U Pe3ylbTaTOB OCBOEHUS 00pa30BaTEIbHOU
IPOrpaMMBl;

— OpPraHM30BaTh Ipolecc O0pa30BaHUS IMyTEM BU3YaTU3ALUN H3ydaeMoOu
uH(GOpMaIMU TIOCPEICTBOM UCIONIb30BaHU PE3EHTALUH, Y4eOHBIX (PUIbMOB;

— KOHTPOJIUPOBATh pe3ysibTaThl 0Oy4YEHUsI HA OCHOBE KOMIIBIOTEPHOTO TEC-
TUPOBAHUSL.

[lepeuens muuensnonnoro 10

Ne HaumeHoBanue Kparkoe onucanue

1 | Microsoft Windows OmneparnuoHHasi cuCTeMa

2 | Microsoft Office (Bkmouaer Word, Excel, PowerPoint) | ITaker ohHCHBIX MPUIOKEHHUT
3 | Cucrema tectupoBanus INDIGO TectupoBanue

[lepeuensr mpodeccroHanbHbIX 0a3 JaHHBIX U WH()POPMAIMOHHBIX CIIPaBOY-
HBIX CHCTEM

Ne HanmeHnoBanue TemaTunka DJIEKTPOHHAS 1OYTA

1 | Hayunas DJICKTPONHas VYHuBepcanbHas https://www.elibrary.ru/defaultx.asp
6ubnuoreka eLibrary

2 | I'apant [TpaBoBas http://www.garant.ru/

3 | Koncynprantllmtoc [TpaBoBas http://www.consultant.ru/
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12 MarepuaJibHO-TeXHHYECKOe oDecnevyeHne J1Jisi 00yuYeHus 1o
TUCHMILTIMHE

HJIaHI/IpyeMBIe IMOMCHICHUA IJIsI ITPOBCACHUA BCCX BUIOB y‘{€6HOI>’I ACATCIb-

HOCTH

Ne

HaumenoBanne yueOHBIX

HanMenoBaHue nomemeHui s npoBee-

Anpec (MECTONOIOKEHHUE) TIO-

I/ | TPEeaMEeTOB, KypCOB, TUC- HUSI BCEX BHJOB Y4€OHOW NEATECIBHOCTH, MEILIECHNH IS IPOBEICHHS BCEX
LUIUIMH (MOJyIeit), Mpak- | MpeayCMOTPEHHON Yy4eOHBIM IUIaHOM, B TOM | BHJIOB y4eOHOH JesTeNbHOCTH,

TUKU, UHBIX BUJIOB yueO- yicie, HIOMEIIEHUH U1 caMOCTOSTeIbHOM NPEeAyCMOTPEHHOH y4eOHBIM
HOMW AEATeNbHOCTH, Ipey- | paboThl, ¢ yKa3aHHEM IepeuHs] OCHOBHOTO IUIAaHOM (B Cilydae peanu3aluu
CMOTPEHHBIX y4EOHBIM 00opynoBaHus, y4eOHO-HArJISIIHBIX 1T0CO- 00pa3oBaTeIbHBIX MIPOTrPaMM B
IUIaHOM 00pa3oBaTeNbHOI | OWil M MCHOJIB3YEeMOro IPOrpaMMHOro obec- | ceTeBoi popMe JIOMOTHUTEIb-
MPOTpaMMBbI MeYEHUs HO yKa3bIBaeTCsl HANMEHOBaHUE

opraHu3anuy, ¢ KOTOpoi 3a-

KIIFOUCH JI0TOBOP)
1 2 3 4

1. | MaremaTuka IMomemenune Ne633 I'VK, nocagounsix mect | 350044, KpacHonapckuii kpail,

— 84; mmomans — 70,7 M2; yueOHas ayu-
TOPUS TS IPOBEICHUS 3aHATHH JICKITHOH-
HOTO THIIa, 3aHATHH CEMUHAPCKOTO THIIA,
KypCOBOT'O IPOCKTUPOBAHUS (BBITOJTHCHUS
KYpPCOBBIX PaboT), TPYIMITOBBIX U HHIMBHIY-
AIBHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS
U IPOMEXKYTOUYHOM aTTECTALIMHU.

JabopaTopHOe 000pyIOBaHHE
(mmeiiep — 1 mt.;);

CHenHaT3upoBaHHas MeOenb (yueOHas
JTOCKa, yueOHast MeOeb);

TEeXHUYECKUE CpelcTBA 00YICHHUS, HAOOPHI
JEMOHCTPalMOHHOTO 000pyJOBaHUS U
y4e0HO-HaTIAAHBIX TTOCOOHH (HOYTOYK,
MIPOEKTOP, IKPaH);

nporpammHuoe obecnieuenne: Windows, Of-
fice.

[Tomemenue Ne631 I'VK, nocaiouHbIX MECT
— 50; mromans — 67,9 MZ; yueOHas ayau-
TOpHUSA JUIS IPOBEJICHUS 3aHATUHN JIEKIIMOH-
HOTO THIIA, 3aHATUI CEMUHAPCKOTrO THUIIA,
KYpCOBOTO MPOSKTUPOBAHUS (BBITOTHEHUS
KYpPCOBBIX Pa0OT), TPYIIIOBBIX U HHIUBHIY-
aJIbHBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS
U IPOMEXKYTOUHOM aTTECTALIMHU.

crennanu3upoBaHHas MeOens (yuebHas
JIOCKa, yueOHast MeOenn);

TEXHUYECKUE CPEACTBa 00yUIEHUsI, HAOOPBI
JIEMOHCTPAIMOHHOTO 000pYI0BaHUS U
y4eOHO-HarJSIHBIX TOCOOUH (HOYTOYK,
MIPOCKTOP, IKPaH);

Joctyn K ceti «MHTepHeT»;

JIOCTYII B 3JIEKTPOHHYIO 00pa3oBaTeIbHYIO
Cpesy YHUBEPCHUTETa;

nporpammHuoe obecnieuenne: Windows, Of-
fice.

ITomemenne Ne219 I'VK, mocago4HbIX MECT
— 100; mnomans — 101,6 M2; yaeOHas ay-

r. Kpacnonap, yn. um. Kanunu-
Ha, 13
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Ne HaumenoBanue yueOHBIX HanmenoBanue nomeieHui ass npoBeze- Anpec (MECTONOIOXKEHUE) TIO-
I/ | TPEeaMeTOoB, KypCcOB, JTUC- HUSI BCEX BHJOB y4€OHOW NEATECIBHOCTH, MEILIECHNH IS IPOBEICHUS BCEX
OUIUTHH (MOyJIeH), MpaKk- | MPeIyCMOTPEHHOW y4eOHBIM INIAHOM, B TOM | BHIOB y4eOHOMH AEATEIbHOCTH,

THKH, HHBIX BUAOB y4e0- qHCIIe, MOMEIICHNH U CaMOCTOSTENbHON MPEAyCMOTPEHHON y4eOHBIM
HOH JIESITENbHOCTH, TIPEAy- | paboThl, C yKa3aHHEM MEPEUHsI OCHOBHOTO IUTAaHOM (B CiIydae peann3alun
CMOTpPEHHBIX YIeOHBIM 000pyIoBaHuUs, YIeOHO-HATIIAIHBIX TI0CO- 00pa3oBaTeNBHBIX IPOTPAMM B
IUTaHOM 00pa30oBaTeNbHON | OWif M MCTIONB3YeMOro IPOTrpaMMHOT0 00ec- | ceTeBoi (hopMe TOTIOTHUTEIh-
MpOTPaMMBbI MeYeHUs HO YKa3bIBaeTCs HAUMEHOBaHHE

OpraHM3allH, ¢ KOTOPOii 3a-

KITIOYEH JIOTOBOP)
1 2 3 4

JAUTOPpUA NJI IIPOBEACHU A 3aHATHI JICKIIH-
OHHOT'O THIIA.

crieuaIn3upoBaHHas MeOelns (yueOHas
JTOCKa, yueOHast MeOeb);

TEXHUYECKUE CPelCTBA 00YICHHUS, HAOOPHI
JEMOHCTPalMOHHOTO 000pyJOBaHUS U
Y9e0HO-HATISAHBIX TIOCOOMH (HOYTOYK,
HPOCKTOP, IKPaH);

nporpammHuoe obecriedenue: Windows, Of-
fice.

[Tomemenue Ne632 I'VK, nocaiouHbIX MECT
— 28; miomans — 37,8 M°; yueOHas aymu-
TOpUA AJid TPOBCACHUSA 3aHITUI JICKITUOH-
HOT'O THUIIa, 3aHATHI CEMHUHAPCKOTO THIIA,
KypPCOBOT'O MPOSKTUPOBAHUS (BBIOIHEHHUS
KYPCOBBIX Pa0OT), FPYIIOBIX U HHAUBU/LY-
ANBHBIX KOHCYJIBTALU, TEKYIET0 KOHTPOJISI
U IPOMEKYTOUYHOMN ATTECTAIIUH.

crenManu3upoBaHHas Mebens (yuebHas
JTOCKa, yueOHast MeOenp);

TEXHHUYECKUE CpeacTBa 00ydeHUsl, HAOOPEHI
JIEMOHCTPAIMOHHOTO 000pYA0BaHuUS U
yueOHO-HarJSIHBIX TOCOOUH (HOYTOYK,
MIPOEKTOP, IKPaH);

nporpammHuoe obecriedenue: Windows, Of-
fice.

[Tomemenne Ne221 I'JI, mocamodHBIX MECT
— 60; mromaas — 69,4 MZ; yueOHas ayau-
TOpPHUS JUIS TPOBENICHUS 3aHATUH JIEKITMOH-
HOTO THIIA, 3aHSATHH CEMHHAPCKOTO THUIIA,
KYPCOBOTO TIPOEKTUPOBAHUS (BBIMOJTHEHHUS
KYPCOBBIX pa0oT), TPYIIIOBBIX U HHIANBHIY-
aJIbHBIX KOHCYJIbTAIINH, TEKYIIETO KOHTPOJIS
U IPOMEXKYTOUHOM aTTECTALMHU.

CIUIMT-cUcTeMa — 1 IT.;

crieMaIn3upoBaHHas MeOels (yueOHas
JTOCKa, yueOHast MeOeb);

TEXHUYECKHE CpeacTBa 00ydeHus], HaOOPEI
JIEMOHCTPALIMOHHOTO 000PY/IOBaHUS U
y4e0HO-HaTTIAAHBIX TTOCOOHH (HOYyTOYK,
MIPOEKTOP, IKPaH);

nporpammuoe odecrieuenne: Windows, Of-
fice, AutoCAD.

[Tomemenue Ne578 MX, mocaio4HbIX MECT
— 28; mnomans — 41,4 M%; yuebuas ayau-
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Ne HaumenoBanue yueOHBIX HanmenoBanue nomeieHui ass npoBeze- Anpec (MECTONOIOXKEHUE) TIO-
I/ | TPEeaMeTOoB, KypCcOB, JTUC- HUSI BCEX BHJOB y4€OHOW NEATECIBHOCTH, MEILIECHNH IS IPOBEICHUS BCEX
OUIUTHH (MOyJIeH), MpaKk- | MPeIyCMOTPEHHOW y4eOHBIM INIAHOM, B TOM | BHIOB y4eOHOMH AEATEIbHOCTH,

THKH, HHBIX BUAOB y4e0- qHCIIe, MOMEIICHNH U CaMOCTOSTENbHON MPEAyCMOTPEHHON y4eOHBIM
HOH JIESITENbHOCTH, TIPEAy- | paboThl, C yKa3aHHEM MEPEUHsI OCHOBHOTO IUTAaHOM (B CiIydae peann3alun
CMOTpPEHHBIX YIeOHBIM 000pyIoBaHuUs, YIeOHO-HATIIAIHBIX TI0CO- 00pa3oBaTeNBHBIX IPOTPAMM B
IUTaHOM 00pa30oBaTeNbHON | OWif M MCTIONB3YeMOro IPOTrpaMMHOT0 00ec- | ceTeBoi (hopMe TOTIOTHUTEIh-
MpOTPaMMBbI MeYeHUs HO YKa3bIBaeTCs HAUMEHOBaHHE

OpraHM3allH, ¢ KOTOPOii 3a-

KITIOYEH JIOTOBOP)
1 2 3 4

TOpUS U1 IPOBEICHUS 3aHATUI ceMUHap-
CKOT'0 THUIIa, KypCOBOTO NMPOEKTUPOBAHUS
(BBIMOJIHEHNUS KYPCOBBIX paboT), TPYIIIOBBIX
Y MH/IUBUTYyaJIbHBIX KOHCYJIbTAlUH, TEKY-
IIEro KOHTPOJIS ¥ IPOMEXYTOYHOH aTTecTa-
12078

cHennatm3upoBaHHas MeOenb (yueOHas
JTOCKa, yaeOHast MeOeIh).

[Tomemenne Nel100 I'J], mocagoyHbIX MECT
— 30; miomans — 33,6 M°; yueOHas aymu-
TOPUS IS IPOBEACHUS 3aHATHH JICKIHOH-
HOTO THIIA, 3aHATHH CEMUHAPCKOTO THIIA,
KYypCOBOT'O MPOCKTUPOBAHHUS (BBITOTHCHHUS
KYPCOBBIX Pa0OT), FPYIIOBBIX U HHAWBU/LY-
ANBHBIX KOHCYJIBTALU, TEKYIET0 KOHTPOJISI
U IPOMEKYTOUYHOMN ATTECTALIUH.

CHenHaT3upoBaHHas MeOenb (yueOHas
JTOCKa, yaeOHast MeOeIb);

TEXHHUYECKUE CpeAcTBa 00ydeHUsI, HAOOPEI
JIEMOHCTPAIIMOHHOTO 000pYA0BaHuUS U
y4e0HO-HaTIAAHBIX TTOCOOHH (HOYTOYK,
MIPOEKTOP, IKPaH);

nporpammuoe obecrieuenne: Windows, Of-
fice.

ITomemenne Ne211 HOT, miomans —
19,3M2; MTOMEIICHUE [T XPaHESHHUS | TIPO-
(hMITaKTHYIECKOTO 00CTYKUBaHUS yIeOHOTO
000pyIOBaHUsI.

CIUIMT-CHUCTEMA — 1 IIT.;
XOJOSHIBHUAK — 1 IIT.;

TEXHUYECKHE CPEICTBA O0YIEeHHUS
(Mpy — 1 mT.;

npoexTop — | mr.;

KOMITBIOTEp NEPCOHAIBHBIN — 2 MIT.);
nporpammHoe obecrniedenue: Windows,
Office, INDIGO.

[Tomemenue Ne211a HOT, mocagounbix
mect — 30; miomans — 47,1 M?; nomette-
HUE JIJIS1 CAMOCTOSITeNTbHOM paboThl 00Y-
YaIOIUXCSI.

KOHAWIIMOHEP — 2 IIT.;

TEXHUYECKHUE CPEJICTBA OOyUEHUS
(mpuHTEp — 2 MT.;

9KkpaH — 1 mT.;

npoekTop — 1 mr.;

ceTeBoe obopynoBanue — 1 mrT.;
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HaunmMenoBanue yueOHBIX

HaumenoBanue nmomMerneHui JJIs1 IpOBEAC-

Anpec (MECTOIOIOKEHHE) 110~

/I | TPeaMeToB, KypCOB, AUC- HUA BCEX BHIOB y4eOHOU NEeATEeIbHOCTH, MELIeHHH IS IPOBEICHHUS BCEX
OUIUTHH (MOyJIeH), MpaKk- | MPeIyCMOTPEHHOW y4eOHBIM INIAHOM, B TOM | BHIOB y4eOHOMH AEATEIbHOCTH,

THKH, UHBIX BUJIOB y4e0- YHCIie, TIOMENeHUH I CAMOCTOSTEIIbHON HPEeIyCMOTPEHHOHN y4eOHBIM
HOI ZeATENBHOCTH, Ipeay- | pPaboThl, C yKa3aHWEM IIEPEYHst OCHOBHOTO IUIAHOM (B CiTy4yae peann3anuu
CMOTpPEHHBIX YIeOHBIM 000pyIoBaHuUs, YIeOHO-HATIIAIHBIX TI0CO- 00pa3oBaTeNBHBIX IPOTPAMM B
IUTaHOM 00pa30oBaTeNbHON | OWif M MCTIONB3YeMOro IPOTrpaMMHOT0 00ec- | ceTeBoi (hopMe TOTIOTHUTEIh-
MpOTPaMMBbI MeYeHUs HO YKa3bIBaeTCs HAUMEHOBaHHE

OpraHu3alyH, ¢ KOTOpoii 3a-

KITIOYEH JIOTOBOP)
1 2 3 4

nbm — 1 mr.;

KOMITBIOTEp NEPCOHATBHBIA — 6 IMIT.);
JOCTYI K ceTd «HTepHeT»;

JIOCTYI B 3JIEKTPOHHYO HH(POpMaMOHHO-
00pa30BaTeNbHYIO Cpeny YHHUBEPCHUTETA;
CHenHaT3upoBaHHas MeOenh (yueOHas Me-
0eIb);

[Iporpammuoe obecnieuerne: Windows,
Office, cenmanu3npoBaHHOE JHLCH3UOH-
HOE U CBOOOJHO PACIpOCTpaHiIeMOoe IPo-
rpaMMHOE ofecrieueHue, MPeayCMOTPEHHOE
B paboyeii mporpaMme
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