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I. HEJIA 11 3AJAYU JNCIUIIJIMHBI (MO AYJIA)

Heman: chopmupoBaTh y CTyAEHTOB KOMIETEHTHOCTHBIA MOAXO] MO (pyHIAMEHTAIbHBIM
paszgenaM MaTeMaTHKHU U CO3/1aTh LEJIOCTHYIO, JIOTMUECKU 3aMKHYTYIO CUCTEMY 3HaHWM, UIed U
METO/IOB MaTeMaTUKH U 00J1acTeil ee MpUMEHEHHUS.

3axaun:

— (opMupoBaHue MpeaCcTaBICHUN O CBSA3SIX W B3aUMOJEUCTBUM OT/AEIbHBIX 4YacTe
MaTeMaTUKH, OTHOCSIIIMXCS K 9TOW JAUCIUTLIMHE;

— Ppa3BUTHE JIOTUYECKOIO MBILIUIEHUS, HAYYHOTO KPyro3opa;
— BBIPa0OTKA HABBIKOB PEIICHNSI MATEMAaTUIECKUX 1 MPO(ECCHOHAIBHBIX 3a/1a4;

— O3HAKOMJIEHHE C MAaTeMaTUYeCKUMK METO/IaMU U3Y4YeHHUsI 3aKOHOMEPHOCTE OJJHOPOTHBIX
CIIy4allHBIX MAaCCOBBIX SIBJICHWH, C OOIIMMHU HUIESIMH CO3[aHHS MAaTeMaTUUYeCKUX MOJIeNIeH,
BBITIOJTHEHU ST PaOOT U TPOBEIEHUS UCCIIEIOBAHUN B MPO(eCCHOHAIBHOM AesITeTbHOCTH;

— MoJy4yeHre 0a30BbIX HABBIKOB MCIOJIb30BAHUS CPEICTB COBPEMEHHOW KOMIIBIOTEPHON
TEXHUKHU U1 PELUICHNUA NPUKIAJHbIX 3a1a4.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebOHas pucruriuHa (Moaynb) «IIpukiagHass MaTeMaTHKa» OTHOCUTCS K YacTH,
opmupyemoii yuacTHUKaMU 00pa3oBaTebHbIX OTHOIIEHUH «biok 1. [Iuciuruimabl (MO M )».

VueOHass QUCIUIUIMHA OTHOCUTCSI K BAPMATUBHOM YacTH rporpammbl Haripaeienust 09.03.03
«[Ipuknagnas napOpMaTuKa». [JucIMIUIMHA TPU3BaHA JOTIOJIHUTH 3HAHUSI MATEMAaTUKH HOBBIMHU
IUISl CTYIGHTOB pa3ielaMU, YTO MOMOXKET UM CTaTh BHICOKOKJIACCHBIMU CIEIIMATUCTaMU B CBOEU
obnacTu.

2.2. 115 u3y4eHus J1aHHOW y4eOHOU IUCIMIUINHBI (MOIY/Is1) HEOOXOIMMBI 3HAHUSI, YMEHUS
Y HaBBIKU, (popMUpyeMbIe TTPEIIIeCTBYIOMUMU AUCITUTUTMHAMMU:

— CucremMbl KOMIBIOTEPHON MaTEMAaTUKMU;
— Marematuka.

2.3. TlepeueHsb MoCenyOMMX YUeOHBIX AUCIMIUINH, JJIsI KOTOPHIX HEOOXOAMUMBI 3HAHUS,
yYMEHUS U HaBBIKU, (DOPMUpPYEMbIE TaHHON yUeOHOW AUCIUILIMHOM:

— AHaJn3 JaHHBIX;
— TlpukyiagHON CUCTEMHBIN aHAIN3;
— Teopusi cucteM U CUCTEMHBIN aHAIU3.

ITII. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JTUCHUITJINHbBI

[Tpouecc ocBOeHMsI AUCUMILIMHBI HapaBjieH Ha (hOpMUPOBAHUE KOMIIETEHIIUI (371eMEHTOB
cnenywoumx komnereHuin) B coorsercteur ¢ PI'OC BO u OIl BO no naHHoMy HarnpaBlieHUIO
MOATOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUsI 0 TUCIUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM J0CTHKEHMSI KOMIIeTeHHI[UI



Nuaukaropsl

Komnertennus . Pe3yabTaTnl 00yuyenust

KOMIIeTeHIU
I1K-1 IIK-1.1 3Harb crienuaibHble pa3iesbl
CrnocoGHOCTh BOCIIPUHUMATh MaTeMaTUKH, €CTECTBEHHOHAYYHBIX U
MaTeMaTuJIecKue, COIMATIbHO-9KOHOMUYECKUX TUCIIUILIMH
€CTECTBEHHOHAYYHbIE, HEOOXOIMMBbIE JIJIS JIOTMYECKOTO
COLIMAJIBHO-9KOHOMUYECKUE, OCMBICIIEHHS ¥ 00pabOTKY MH(pOPMAIIUK B
VH)KEHEePHBIE 3HAHMS, poheCCUOHATIBHON eSITEIBHOCTH
CaMOCTOSITENBHO TIPHOOpETaTh, IK-1.2 VMeTh PUMEHATh CUCTEMHBIN MOIXO/ 1
pasBUBATh U NPUMEHATD NX 1A MaTeMaTU4eCKUe METO/bI B
popmanmsarn 1 pemenus ajiad (bopManM3aIMK pelieHUs] PUKIIATHBIX
pa3paboTKU 1 MOAUDUKALMHI 3a/1a4 pa3pabOTKU U MOAU(DUKALIAK
IPOrPaMMHOTO 0OeCTIeueH s [POrPAMMHBIX [PHIIOKEHHUIA

I1IK-1.3 Bnagers HaBBIKAMU UCIIOJIB30BAHUS

MaTeMaTu4eCcKUX, eCTECTBEHHOHAYYHBIX,
COLMAJIBHO-9KOHOMMYECKUX, MHKEHEPHBIX
3HaHWH B pa3pabOTKe KOMIBIOTEPHBIX
MOZIEJIEN U MPOTOTUIIOB ITPOIPaMMHOTIO
oOecrieyeHusI ISl PelieHnsT TPOSKTHBIX U
Hay4HO-UCCJIEA0BATEIbCKUX 3aa4

IV. COAEP?KAHME U CTPYKTYPA JUCHUIT/IMHbI

TpyroeMKOCTb AUCLMIUIMHBI COCTaBJsAEeT 4 3a4eTHBIX eauHuUlbl, 144 daca, B TOM uucie 8
YacoOB Ha KOHTPOJIb.

W3 HUX peanmsyeTcs ¢ UCTIOBb30BAHUEM IEKTPOHHOTO OOYUEHHUS U TUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTHIA 86 4acOB CaMOCTOSITETbHON paOOTHI.

dopma mpoMeKYTOUHOH aTTECTALIUH: 3a9eT.

4.1 Copep:xanne JUCUMIUIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BHU/I0B

yueonbix 3anaTuii 1 CPC, oTBejeHHOr0 Ha HUX KOJUYECTBA aKaJeMUY€eCKHX YaCcOB

Bubl yueGHOM pabOTHI, 1361<n10qa;1 Bopwibt
6C&MOCTOHTeﬂbHyIO padoty Texymero
00yYaIoIUXCs U TPYJOEMKOCTh KOHTpOI
(B yacax) yere-
< .
o KonrakTHast paborta S Bac€MOCTH,
F
8 | npenonasatens ¢ o6yuaommMucs | S Popma
n/n| Paznen quciMruiMHb/ TeMbl g 8.
o} - npome-
] o
© Cemu- Z | KYTOYHOM
=
Hapckue | o 3 arTec-
OHCYIJIb- =
Jlekiyn | (mmpakrt- Y S Talnyu
TaIN
UYECKHE) é (o
3aHATUA S cemMecTpam)
udbgpepenuyuanvuvie ypasnenusi. 10 18 0 54




Tema 1. OOBIKHOBEHHBIE
g depeHImaIbHbe
ypaBHEHUsI, OCHOBHBIE
TIOHSITUS U OTIpeJIe/ICHUsI.

12

Tema 2. ucdpepenumaibabie
ypaBHEHHMsI IEPBOTO MOPSIIKA U
OCHOBHBIE METO[BI UX
pelIeHusI.

12

Tema 3. ucddpepenumaibbie
yPaBHEHHMsI MOPsIJKA BBIIIE
HEepBOTO.

12

Tema 4. CrcteMbl OTHOPOIHBIX
JIMHEWHBIX YPaBHEHUH TIEPBOTO
MOPSIZIKA C IOCTOSTHHBIMU

K03 pUIIIEHTaAMHU.

10

Tema 5. PasHocTHBEIE
YpaBHEHMUSI.

Memoowvt onmumusauuu.

16

32

6

Tema 6. Jlunerinoe
MIPOrpaMMHPOBAHHE.

12

Tema 7. YUncieHHbIE METOIBI
ONTUMM3ALIUH.

12

Tema 8. Henuuennsie MeTonn
OITUMUBALINU.

Hroro 3a 4 cemectp

16

34

86 |3au (8)

HNtoro yacos

16

34

86

4.2 Il;1aH BHeayAUTOPHOH CAMOCTOSITEJHLHOM Pa6oThI 00yJarommxcs no

AOT)

JUCHHUILIAHE
CamocTosTesbHast padoTa 00yJaloImuXxcs
3ar-
parel VYuebHo-
Bpe- METOOU-
MeHU Yeckoe
Ce Otte- obecrne
- Jac. -
Haspanue pazpnena, . Cpoxku |’ HOYHO
MECT Bup camocrosiTenbHON (13 ueHue
TEMBI BBITIOJ - € cpel-
padoThI HUX C camo-
HEHUA CTBO
pu- CTOsA-
MEHe TeJILHOMN
- padoThI
HHEM




Tema 1. Mns oBaajenus sHaHuAMM: ureHne | | cem | 12 Tecr, |bki.forlab
4eOHOM JINTEPATyPhI
OOBIKHOBEHHbBIE Y PatyP luen |(12) |P3 S
G depeHMaNbHbL | [las 3akpenienus u
€ ypaBHEHHUS, cucTeMaTH3alUN 3HAHUM: padoTa ¢
KOHCIIEKTOM JIEKIIMiA
OCHOBHBIC TTOHATU A
" OonpeaciCHUs. s chopMupoBaHus yMeHHil:
peleHye 3a1a4
Tema 2. Mast opnajenust 3HaHuaAMM: uterne | [ cem | 12 Tect, |bki.forlab
4eOHOM JINTEPATYPhI
Tudpdepernmansher | pap 2-7 (12) |P3 S
€ YpaBHEHUA JLns1 3aKpenieHust u HEnOQ
HepBoro HOpHIIKa u CHCTeMATU3aHHN 3HAHMIT: pa60Ta C
KOHCIIEKTOM JIEKIIHI
OCHOBHBIC METOIBbI
HX PECIICHMA. Jnst hopMupOBaHNs yMeHMIA:
pelieHue 3a1a4
Tema 3. Mlast opnajienust snanuAME: urekne | | cem | 12 Tecr, |bki.forlab
qeOHOM JINTEPATYPhI
TuddepeHupransus | patyp 8-13 (12) (P3 S
€ ypaBHEHUA Jlas 3aKpenvieHus u HEenO
NOPsAZIKA BhIIIE cHuCTeMATH3AIUN 3HAHUM: padoTa ¢
KOHCIIEKTOM JIEKIIMiA
TMIEPBOTO.
s chopmMupoBaHus yMeHHIi:
pellenure 3a1a4
Tema 4. Cucremsl Mas opnanenus suanusamu: urenve | 1 cem | 10 Tecr, |bki.forlab
4eOHOM JINTEPATyPhI
OIIHOPOIHBIX Y patyp 14-15 |(10) |P3 S
JIMHEWHBIX JInst 3aKpenieHnst u HeJl
ypaBHeHI/IfI EepPBOro cucTeMaTH3alUN 3HAHUM: padoTa ¢
KOHCIIEKTOM JIEKIIUiA
nopsijika ¢
MOCTOAHHBIMU s popMuHpOBAHUS YMEHMIT:
KO3((PULIMEHTAMU. | PeIICHHE 3aj1ad
Tema 5. PasHoctHpie | Anst oBranenus snanuavu: urenne | | cem | 8 (8) | Tecr, | bki.forlab
4eOHOM JINTEPATyPhI
yPaBHEHU. Y PP 16 Hen P3 S
s 3akpensieHus u
cucTeMaTH3alUN 3HAHUM: padoTa ¢
KOHCIIEKTOM JIEKIIMiA
st popMupoOBaHUST YMEHHIA:
peleHue 3a1a4
Tema 6. JIunelinoe | Ad oBaajenus 3HaHuAMM: utenue | D cem | 12 Tect, |bki.forlab
4eOHOM JINTEPATYPhI
TIpOrpaMMHIpOBaHue |~ pavp 1-6 (12) |P3 S
st 3aKpenJieHust i HEI
CHCTeMAaTU3aluy 3HaHMii: padora ¢
KOHCITEKTOM JIEKLIVH
Hust popMupoBaHUsI yMEHHIA:
pelieHue 3a1a4
Tema 7. Yncnennple | /115 oBiaenus suanusmu: urekue |2 cem | 12 Tecr, |bki.forlab
qyeOHOM JINTEPATYPhI
METOHBI Y patyp 7-12 (12) |P3 S
ONTUMMU3ALINU. Jlast 3aKpenieHust 1 HEen

cHucTeMaTH3aluN 3HaHUM: padoTa ¢
KOHCIIEKTOM JIEKI1I

st popMupoBaHust yMeHHI:
pelieHue 3a1a4




4 Tema 8. Jins opnanenms smanwsavn: wrenne | [3-16 | 8 (8) | Tecr, | bki.forlab
» 4eOHOM JINTEPATYPHI
Henunerinnie Y paiyp Hen P3 S
METOIbI s 3aKkpenJieHus 1
ONTUMU3ALIUH. cucTeMaTH3alUN 3HAHUM: padoTa ¢
KOHCITIEKTOM JIEKLIMI
st popMupOBaAHUST YMEHMIA:
peleHye 3a1a4
O61as Tpy10€eMKOCTh CAMOCTOATENbHON Pad0OTHI MO 86

JUCIUILIHHE (Jac)

N3 Hux 00beM caMOCTOSATEIbHOM PadOTHI ¢ HCIOJb30BaHueM | 86
JEKTPOHHOI0 00yYeHHSI H JHCTAHIHOHHBIX
00pa3oBaTeJbHbIX TEXHOJOIUH (Jac)

BrogkeT BpeMeHH CaMOCTOATEJIbHON PadoThl, 86
NMpeayCMOTPEeHHbIN y4eOHBIM IJIAHOM IS JAHHOM

JUCIUILINHLI (Jac)

4.3 Copep:xanue yaeOHOro MaTepuaia

TpynoemMKkoCTb
TUACHMIIIAHEI (3.€.)

4

HanmeHoBaHMe OCHOBHBIX
pazzaesnoB (MogyJieit)

g pepeHnranbHple ypaBHEHU .
Mertopl ONTUMUBALINAN.

®opMBbI TEKYILETO
KOHTPOJISA

Tecr, pemenue 3aga4

dopma npoMeKyTOUHOM
arTecTalyu

3auer

4.3.1. IlepeyeHb ceMHHAPCKUX, IPAKTHYECKUX 3aHATHII 1 JJa00PaTOPHBIX PadoT

Ne pazpena n HanmenoBanue TpynoemkocTs,
Ne TEMBI CEeMUHAPOB, yac. (3 Hux | OueHounsle | PopmMupyemMbie
/11 | AMCIUATUTAHBI MPAaKTHUYECKHX U NIEKTPOHHBIE CpeAacTBa KOMIIETEeHLIUU
(MomyJst) J1a00paTOpPHBIX padoT 4achl)

1 1 OOBIKHOBEHHEIE 2 (0) Tect, P3 I1K-1.3,
nuddpepeHIaIbHbIe IMK-1.2, IIK-1.1
ypaBHeHust. OCHOBHbIE
TIOHSTHS U OTIpeJesIeHu .

2 |2 JluHeiiHble ypaBHEHUS 6 (0) Tect, P3 IK-1.1,
MEPBOro MOPAJKA.. IMK-1.3, I[IK-1.2

OpnHOpogHOE ypaBHEHUE
MIEPBOTrO MOPSJIKA.
VpaBuenue bepuysm.
VYpaBHenus ¢
pasaesAoLMUC
NEpEMEHHBIMU




Ne paznena u HaumenoBanue TpynoeMKoCTb,
Ne TEMBI CEMHHAPOB, yac. (u3 Hux | OneHounsie | Popmupyembie
/11 | AVMCUMIUIAHBI MPaKTUYECKUX U 3JIEKTPOHHBIE CpeacTBa KOMIIETeHIIUU
(MomyJist) J1a00paTOPHBIX padboT Yachl)
3 (3 JluHeiiHble ypaBHEHUS 4 (0) Tecr, P3 I1K-1.3,
BTOPOTO MOPSIJKA. IK-1.2, [IK-1.1
YpaBHeHus BTOporo
MOPAJIKA, JOMYCKAIOLIUe
TOHIKEHUE TIOPs/IKa
4 |4 JlunentHas cucrema 4 (0) Tect, P3 IIK-1.1,
auddepeHIInaTbHbIX I1K-1.2, I1K-1.3
ypaBHEHUI
5 |5 PazHoctHble ypaBHeHus. |2 (0) Tect, P3 IIK-1.2,
IK-1.1, [IK-1.3
6 |6 I'pacdpuueckuii meton 4 (0) Tecr, P3 IK-1.2,
pelieHus 3a1a4 IIK-1.1, TIK-1.3
JIMHEWHOTO
MPOrpaMMHUPOBAHUS..
JIBOMCTBEHHOCTb.
CuMIUIeKC-MeTO.
3aava 0 HA3HAYCHUSIX.
TpancnoprHas 3aaa4ya
7 17 YucieHHble METOOBI 6 (0) Tect, P3 I1K-1.2,
IIOMCKA IKCTPEMyMa IK-1.1, TIK-1.3
(pyHK1IMIT MHOTHX
niepeMeHHbIX..
Mertonel OqHOMEPHOM
MUHUMU3ALUAN
8 |8 3amauu yCIOBHON 6 (0) Tecr, P3 IK-1.1,
ONTUMMU3ALINH. I1K-1.2, TIK-1.3

4.3.2. Ilepeuenn TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJIbHOE N3y4YeHne

CaMOCTOSITEJIbHOI Pa0OTHI CTY/1€HTOB

0 )]
No Tema 3aganue opMHpyeMast MK
/o KOMITETEHIM S
1 Tema 1. OOBIKHOBEHHEIE OOBIKHOBEHHEIE I1K-1 IIK-1.1
nuddepeHIaIbHbIe nuddepeHIaIbHbIe

YpaBHCHUS, OCHOBHBIC ITOHATUA

" OIIPEACITICHUA.

YpaBHCHUS, OCHOBHbIC

MOHATHUA WU OIIPEACTICHUA.




(8]
111\;;1 Tema 3amanue fgﬁ?ﬁiﬁﬁ: UK
2 | Tema 2. lucddepeHumaibabie OpHopoaHoe ypaBHEHUE IK-1 IK-1.3
YpaBHEHMSI NIEPBOIO MOPsiIKa U | IEPBOTO MOPSIKA.
OCHOBHbIE METO[Ibl MX pellieHus. | YpaBHeHue bepHysuiu.
VYpaBHeHus ¢
pa3esomuMuUcs
NepPEMEHHBIMHU.
Jluneiinbie ypaBHEHUS TIEPBOTO
nopsiKa
3 | Tema 3. IuddepeHumanbHbie Jluneiinbie ypaBHeHus Broporo | [1K-1 IIK-1.3
YPaBHEHMS MOPSAJKA BhILIE NOpSAJKA.
NIEPBOTO. YpaBHeHus1 BTOPOro nopsjka,
JOITYCKAIOIIME TTOHNKEHUE
nopsjka
4 | Tema 4. Cucremsl oqHOpOIHbIX | JIMHelHas cuctema IK-1 IK-1.3
JIMHENHBIX YpaBHEHU! NIepBoro | AudepeHtnanibHbIX
NopsiiKa ¢ NOCTOSTHHBIMU ypaBHEHUI
K03 pUlIUEHTaAMHU.
5 | Tema 5. Pa3zHocTHbIE Pa3HOCTHBIE ypaBHEHMS. [IK-1 [IK-1.3
YpaBHEHMUSI.
6 | Tema 6. Jluneiinoe I'pacdprueckumii meton pemenus | [TK-1 IMK-1.1
[IPOrpaMMHUPOBAHUE. 3aJa4 JJMHEWHOTO [IK-1.2
IIPOrPaMMHUPOBAHUSL. I1K-1.3
CuMIUIEKC-METO.
JIBOMCTBEHHOCTb.
3amaya 0 Ha3HAYECHUSX.
TpancnioprHas 3agaya
7 | Tema 7. YucieHHblEe METO/IBI YucaeHHble METO/IBI TTOMCKA TIK-1 IK-1.3
ONTUMU3ALIUU. KCTpeMyMa (PyHKIIMIT MHOTHX IIK-1.2
NIEPEMEHHBIX...
MeTonel OqHOMEPHOM
MUHUMU3ALIU
8 | Tema 8. Henuuennsle MeTOOBI 3amauu yCIoBHOM T1IK-1 IIK-1.3
ONTUMU3ALINH. ONTUMU3ALINH.
4.4. MeToanuecKne yKa3aHus M0 OPraHu3anui caMoOCTOSTETbHOH PadoThl
CTYI€HTOB

CamocrosiTenpHasi paboTa CTyAeHTOB BceX (popM U BUIOB OOyUYEHUs SIBJISETCS OAHUM U3
00s13aTeNIbHBIX BUJIOB 00pa30BaTeIbHON IESITEIbHOCTH, 00eCIIeYNBAIOIIEH pear3aluio TpeOOBaHMIA
denepasbHBIX TOCYIaPCTBEHHBIX CTAHIAAPTOB BBICIIErO MPO(ECCUOHATBHOTO 00pa30BaHUs.
CornacHo TpeOOBaHUAM HOPMATUBHBIX TOKYMEHTOB CAMOCTOSITENTbHASI Pa00Ta CTY/IEHTOB SIBJISIETCSI
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeNbHOro TMpollecca, TaK Kak OHa oOecreyuBaer
3aKperuieHNe TOyYaeMbIX Ha JIEKIIMOHHBIX 3aHATUSAX 3HAHWUW MyTeM MPHOOpPETeHHS HABBIKOB
OCMBICJICHUSI M PACIIUPEHHS UX COIECPKaHMsI, HABBIKOB PELICHUsI aKTyaJbHBIX MPpoOeM (hopMup-
OBaHMS OOIICKYIBTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETCHIIMA, HAayYHO-HCCIIe0BATEIbCKON
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JeATeIbHOCTH, MOATOTOBKM K CeMUHApaM, JaOOpaTOpHbIM padoTaM, ciaue 3a4e€TOB U 9K3aMEHOB.
CamocrosiTesibHast paboTa CTYJAEHTOB IPeACTaBJisieT COOON COBOKYITHOCTh ayJAMTOPHBIX M BHEay-
JOUTOPHBIX 3aHATHH U padoT. CamocTosiTebHasE paboTa B paMKax 00pa30BaTeIbHOTO Iporecca B
By3€ pelliaeT CJAeAyoIlue 3a1a4u:

— 3aKpervieHue W paclipeHre 3HAHWUW, YMEHHH, MOJyYeHHBIX CTYJIeHTaMH BO BpeMs
ayJIMTOPHBIX W BHEAYAMTOPHBIX 3aHATHUH, MpEBpallleHhe UX B CTEPEOTUIIHI YMCTBEHHOW W
(puzmyecko aesTeIbHOCTH;

— HpI/IO6peTCHI/IC JOITOJITHUTCJIbHBIX 3HAHUW ¥ HABBIKOB I10 JUCHUITTIMHAM yqe6H0r0 IJ1aHa;

— (I)OpMI/IpOBaHI/IC U pa3BUTHUC 3HAaHUU " HAaBBIKOB, CBA3aHHBIX C HAY4YHO-
HCCH@IIOBaTeHBCKOfI OE€ATCIBbHOCTDBIO;

— Ppa3BHUTHE OPHUEHTAIIMM M YCTAaHOBKM Ha KaueCTBEHHOE OCBOEHHE 0Opa30oBaTEIbHOM
HPOTPaMMBl;
— pa3BHUTHE HABBIKOB CAMOOPTaHU3ALHH;

— CI)OPMI/IpOBaHI/IC CaMOCTOATEJIBbHOCTU MBbIIIJIICHUA, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHWIO U CaMOPEAIN3allvuu;

— BHIpa0OTKa HABHIKOB 3((PeKTUBHOU CaMOCTOATENbHON MpodeccHoHaAIbHON
TEOPETUYECKOM, MPAKTUUECKON M yueOHO-UCCIIEe0BATEIbCKON JesITEIbHOCTH.

IloaroroBka Kk Jeknuu. KauectBo ocBoeHUs cofepkaHUsl KOHKPETHOW JAMCITUTIIAHBI
MPSIMO 3aBUCUT OT TOTO, HACKOJIBKO CTYAEHT caM, Oe3 BHEIIHEero MpUHYKAeHUs hopMupyet y ceds
YCTAaHOBKY Ha TOJTyYeHHE Ha JIEKITUSAX HOBBIX 3HAHWMU, TOTIOJHSIONIUX YK€ UMEIOIIUECS 110 JAaHHON
JUCHUIUIMHE. BpeMs Ha MOArOTOBKY CTYAEHTOB K [IBYXYacCOBOM JIEKIIMM O HOPMAaTuBaM
cocTaBigeTr He MeHee 0,2 Jaca.

IloaroroBka Kk mpakTu4eckomy 3aHsTHIO. [IoAroToBKa K MPaKTUUYECKOMY 3aHSTHIO
BKJIIOYAET CJIEYIOIIME JIEMEHThl CAMOCTOSITESIbHON AESTEIbHOCTH: YETKOE MPe/ICTaBIeHNE 1IeJN U
3aJjay ero NpOBEJCHUS; BbIJCJICHUE HABBHIKOB YMCTBEHHOW, aHAJUTUYECKOW, Hay4YHOU
AeATEIbHOCTH, KOTOPbIE CTAaHYT Pe3yJIbTATOM MPeICTOsIIer padoThl. BripaOGoTKa HABBIKOB OCYIIEC-
TBJISICTCSI C TIOMOIIBIO TIOyYEHUsT HOBOW MH(pOpMAIUU 00 U3ydaeMbIX MPOoIeccax u ¢ OMOIIBIO
3HAHMS O TOM, B KaKOW CTETNeHU B JaHHOE BPeMsl CTYAEHT BJlaJileeT METOJAMU HCCIIeJOBATEIbCKON
AeSATeIbHOCTH, KOTOPHIMH OH CTaHET TOJIb30BAaThCs HA MPAKTUUYECKOM 3aHATHH. [IoaroroBka k
MPAaKTUUECKOMY 3aHSATHUIO Hepeako TpebyeT momdopa Marepualia, JaHHBIX U CIEIHATbHBIX
WCTOYHHUKOB, C KOTOPBIMU MPEACTOUT yueOHast padora. CTyIeHTHl JOJIKHBI I0Ma MOArOTOBUTH K
3aHATUI0 3—4 nipuMepa (GOPMYJIUPOBKHM TEMBI UCCIIEIOBAHUSI, MIPEACTABICHHOIO B MOHOTpausix,
HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHM CAMOCTOSITEJIbHO OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIINX
HMCTOYHUKOB, OMPEIEISIOT aKTyaJTbHOCTh KOHKPETHOTO HCCIIEeOBAHUS MPOIECCOB U SBJICHUH,
BBIJICJISIIOT OCHOBHBIE CIIOCOOBI JIOKA3aTe/IbCTBA aBTOPAMH HAYYHBIX Pa0OT IEHHOCTH TOTO, YeM OHHU
3aHUMAIOTCA. B XolIe camMoro NmpakTUUYECKOTO 3aHATHS CTYIEHTH CHadaja MpeaCTaBIsIOT
HaliJIecHHbIE UMW BapHaHTBl (hOPMYJIMPOBKH aKTyaTbHOCTH UCCIIEIOBaHM S, OOCYK/IAI0T UX U 000CHO-
BBIBAIOT CBOE MHEHME O HAWJIy4IlleM BapriaHTe. BpeMs Ha MOArOTOBKY K MPAKTUUYECKOMY 3aHSATHIO
M0 HOpMAaTUBaM cocTaBisieT He MeHee 0,2 yaca.

IIogroroBka K KOHTPOJbHOI padore. KoHTposnbHas pabora HazHavyaeTcs mocie
W3yUYeHUs ONPeeSICHHOTO pasziena (pa3/esioB) TUCIHUIUIMHBL U TPEJICTaBIIsIeT COOOW COBOKYITHOCTb
pa3BEpHYTHIX MMCbMEHHBIX OTBETOB CTYJAEHTOB Ha BOIIPOCHI, KOTOPhIE OHU 3apaHee MoJydaioT OT
npenogaBarenss. CaMOCTOsITENIbHAS TOATOTOBKA K KOHTPOJILHOW paboTe BKIIOYAeT B ceOs: —
U3y4yeHUe KOHCIEKTOB JICKIIMH, PACKPBIBAIOIIMX MaTepHall, 3HaHHUE KOTOPOTO IpPOBepsieTCs
KOHTPOJIbHON pa0OTOH; MOBTOpEeHUE Y4eOHOro marepuania, MOJyUYeHHOTO IMPHU MOATOTOBKE K
CEMHWHAPCKUM, IMTPAKTUYCCKUM 3aHATHAM U BO BPEMSA UX IIPOBEACHUA; U3YUYCHUC I[OHOJIHPIT@HI)HOPI
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JIUTEpaTypbl, B KOTOPOl KOHKPETU3UPYETCsl COJEPKaHUE MPOBEPSEMbIX 3HAHUM; COCTaBIEHUE B
MBICJIEHHOW (hOpME OTBETOB Ha MOCTABJIEHHbIE B KOHTPOJIBHOM paboTe BOMPOCHI; (POPMUPOBAHHE
MICUXOJIOTMYECKON YCTAHOBKY HA YCIEIIHOE BBIIIOJHEHUE BCEX 3a/aHuil. Bpems Ha moAroToBKy K
KOHTPOJIbHOHM padoTe N0 HOpMaTHBaM COCTaBJIseT 2 Yaca.

IloaroroBka kK 3k3aMeHy. CamocTosiTelbHAsi MOATOTOBKA K 3K3aMEHY CXOXa C
MOATOTOBKOM K 3auery, ocoOeHHO eciu OoH auddepenuupoBannsii. Ho o6beM ydeOHOTro
Marepualia, KOTOpLII';I HYXHO BOCCTAHOBUTH B MaMATH K 3K3aMCHY, BHOBb OCMBICJIINTL U MOHATD,
3HAYUTEJIBHO OOJIbIlIe, TOITOMY TpeOyeTcst OOoJblile BpeMEH! U YMCTBEHHbBIX YCHJIHMA. BaxHO
chopMUpPOBaTh LEJOCTHOE TPEACTABICHHE O COEPKAHWU OTBETAa Ha KaXJBIHl BOMPOC, YTO
Hpe/IoiaraeT 3HaHue Pa3HbIX HAYYHbBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJICHHUSI, IPOLIECCa,
yMEHUE PacKpbIBaTh (PaKTOPHI, ONpPEACIIAIoNINe X MPOTUBOPEUUMBOCTh, 3HAHUE MUMEH YUYEHBIX,
U3y4YaBLIMX 00CyxaaeMylo pooiemy. HeoOxomumo Takske mpuBecTH HHPOPMAIHMIO O MaTepraiax
OMIIUPUYCCKHUX HCCHGHOB&HHﬁ, YTO YKa3bIBA€T HAa BCECTOPOHHIO IOATOTOBKY CTYACEHTA K
9K3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMeHY MO HOpPMaTHMBaM COCTaBisieT 36 4acoB aJis
OaKanaBpoB.

®opMbI BHEAYTUTOPHOH CaMOCTOSITEJIbHON Pa6oThI

Pa3pa6oTka npoekrTa (VHIUBHUIYaJIbHOTO, IpynmoBoro) Llenas camocTosiTesIbHON padoTHI:
pa3BUTHE CIIOCOOHOCTH MPOTHO3UPOBATH, TPOSKTUPOBATh, MOJECIUPOBATh. [IpOEKT — «OrpaHu-
YEeHHOE BO BPEMEHH IleJIeHapaBieHHOE U3MEHEHNE OTIEeIbHOU CUCTEMBbI C YCTAHOBJIEHHBIMU TPeOo-
BaHUSIMU K KayeCTBY pe3yJIbTaTOB, BOBMOXHBIMU paMKaMHU pacxojla CPeJCTB U PECypCOB U
crniennduueckoil opranuzanueii». Boimonnenue 3aganus: 1) quarHocTuka cutyanuu (mpodiemMar-
u3arys, 1eernojaranue, KOHKpeTu3aius 1eu, opMaTupoBaHUE MPOEKTa); 2) MPOEKTUPOBAHUE
(yTounenue uenu, (byHKIUH, 3a[a4 U TUlaHa padOThl; TEOPETUYECKOE MOJEIUPOBAHUE METOIOB U
CpeJICTB pellieHus 3a/1a4; JeTajlbHas MPOpadOTKa ITAMOB PellieHrs] KOHKPETHBIX 3a]1a4; MOIIaroBoe
BBITIOJTHEHUE 3alJaHUPOBAHHBIX MPOEKTHHIX NEWCTBUM; cucTemaTusainus u obOoOiieHue
MOJYYEHHBIX Pe3yJbTaTOB, KOHCTPYMPOBAHUE NPEIINojaraeMoro pesyjiabTara, IMOIIaroBoe
BBINIOJIHEHUE MPOEKTHBIX JeHCTBUM); 3) pedriekcusi (BbIACHEHUE COOTBETCTBUS MOJIYYEHHOTO
pe3yJbTaTa 3aMbICITyY; OmpeesieHue KauyecTBa MOTyYeHHOTO MTPOAYKTa; IEPCIIEKTUBBI €r0 Pa3BUTHS
U ucnonb3oBaHus). [Ipeamosaraemeie pe3ysibTaThl CaMOCTOSITEbHON pPabOTH: TOTOBHOCTD
CTYJIEHTOB HCIIOJIb30BaTh 3HaHWE COBPEMEHHBIX MPOOJieM HayKH M 0Opa30BaHMS MPH PEIICHUH
oOpa3oBaTenbHbIX U MPOMECCHOHATBHBIX 3a7a4; TOTOBHOCTb MCIOIb30BaTh WHIWBUYaJIbHbIS
KpeaTuBHBIE CIIOCOOHOCTH IS OPUTMHAIBHOTO pelleHMs WCCIeAOBaTeIbCKUX 3aJad; —
CIMOCOOHOCTh MTPOTHO3MPOBATh, MPOEKTHUPOBATH, MOAETUPOBATD.

Nudopmanmonnblii nouck Llens camocTosiTeIbHOM padOTh: pa3BUTHE CIIOCOOHOCTH K
NPOCKTUPOBAHUIO U NMPEOOPA30BAHMI0 YYEOHBIX JEWCTBHII Ha OCHOBE PA3JIMYHBIX BHIOB
MH(pOPMAIIMOHHOTO NoucKa. MH(pOpMaIMOHHBIN MOUCK — MOUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anbHON MH@opmauuu. CIUCOK COBPEMEHHbIX 3aAady MH(OPMAIMOHHOIO MOMCKA: pelIeHHe
BOIIPOCOB MOAEJIMPOBaHUSA; KiaaccupuKauusa JAOKYMEHTOB; (uiabTpauus, Kjiaccupukanus
JOKYMEHTOB; IPOEKTUPOBAHUE APXUTEKTYP MOUCKOBBIX CUCTEM U TOJIb30BATEIbCKUX UHTEP(EICOB;
u3BjievyeHne MHPopMaunu (aHHOTUPOBaHWE M pedepupoBaHUE AOKYMEHTOB); BBIOOp
MH(POPMALIMOHHO-TIOMCKOBOI'0O SI3bIKA 3aIlpoca B MOMCKOBBIX cucteMax. CozepkaHue 3aJaHus 110
BUAM TOMCKA: TIOUCK OnOnMorpaduueckuii — MOMCK HEOOXOAMMBIX CBEJEeHUN 00 UCTOYHHKE U
YCTAHOBJIEHUE €r0 HaJuuyus B CUCTEME JPYrux MCTOYHUKOB. Begercs myTem pasblCKaHUSA
oubauorpaduyeckoir nHpopmanuu u OudAMOrpaduueckux mocoduin (MHMOPMAMOHHBIX
W3[1aHUH); TIOUCK CaMUX MH(OPMALIMOHHBIX UICTOYHUKOB (JOKYMEHTOB U U3JAHUI), B KOTOPbIX €CTh
WM MOKET CONEPKAThCsl HYKHasi MH(OPMalIMsl; — MOUCK (DAKTUUYECKUX CBEIEHUH, COIepkKaXCs
B JIUTEpaType, KHUre (Harmpumep, 00 UCTOPUYECKUX (PAKTaXx U COOBITUSAX, O OUOrpadpruIecKux
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JAHHBIX U3 KU3HU U JESTEILHOCTH MUCcATeNsA, YYEHOro U T. 11.). BelnoHeHue 3agaHus:
1) onpesenenre 0OIacTH 3HAHUT;
2) BBIOOp THMA ¥ UCTOYHUKOB JJAHHBIX;
3) cbop mMareprasioB, HEOOXOIUMBIX JIJIS1 HAITOTHEHU ST MH(OPMAIIMOHHON MOJIEIIH;
4) otbop HanbosIee Moje3HON MH(pOPMAIIUH;

5) BbIOOp MeToAa 0O6paboTKM MH(popManuu (KiaccudpuKkauus, Kjiactepusanus, perpecc-
WOHHBIN aHaJIM3 H T.]1.);

6) BBIOOp aJIropuTMa MOMCKA 3aKOHOMEPHOCTEN;

7) MOUCK 3aKOHOMEpHOCTe!, (popMasIbHBIX NIPABUI M CTPYKTYPHBIX CBSI3ei B COOpPaHHOM
vHpopmamu;

8) TBOpUeCKasi MHTEpIIpeTalysl OJyYeHHbIX Pe3YJIbTaToB.

[Tnanupyemble pe3yabTaThl CAMOCTOSATENLHON padOThl: — CIIOCOOHOCTh CTYAEHTOB pellaTh
CTaHJApTHbIE 3aJauu NMPo(eCCUOHATBHON AEATEIbHOCTH HAa OCHOBE MH(pOPMAIIMOHHOW U
ouonuorpauIecKko KyJabTypbl C MpUMEHeHUueM HWHMOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMII WH(OPMAIIMOHHOW 0€30MacCHOCTU; TOTOBHOCTD
MCTOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJieM HayKW M 0Opa30BaHUs MPHU pelieHuH oOpa3oBa-
TEeJIbHBIX U TPO(ECCHOHAIBHBIX 3a/1au.

Pa3pa6oTka MyJbTHMeUiIHON mpe3eHTamun llenn caMocTosiTebHON PadOTHI
(BapuaHThl): — OCBOEHHE (3aKperieHrne, 0000IIeHre, cucTeMaTu3anys) y4eOHoro MaTepuaa; —
oOecrieyeHre KOHTPOJISl KauecTBa 3HAaHUN; — (DOPMUPOBAHUE CIIEIMAIBHBIX KOMITETEHLIMH, oOecre-
YHMBAIOIIMX BO3MOKHOCTh pabOThI ¢ MH(OPMAIIMOHHBIMU TEXHOJIOTHSIMH; — CTAaHOBJIEHHE OOIIEK-
YABTYPHBIX KOMIETeHIMI. MyJbTUMEIUIHAsA NPE3eHTalusl — IPEACTABICHUE COAEPKaHUS
y4eOHOro marepuasa, ydeOHOW 3aJaud C MCIOJIb30BAaHUEM MYJIBTUMEIUIHBIX TEXHOJIOTUH.

Brinmonnenue 3aganus:

1. Dran npoeKTUpOBaHUs: — OIpeeIeHUe LeJiel UCTIONb30BaHUs TIPEe3eHTalun; — cOop
HEOOXOIMMOro Marepuana (TeKCThl, PUCYHKH, CXeMBI U Ap.); — (OPMHUpPOBaHUE CTPYKTYPHI U
JIOTHIKY TIOIa4X MaTepuaa; — CO3[aHue MaIlKy, B KOTOPYIO TIOMeIleH COOpaHHBIN MaTepuall.

2. Drtan KOHCTPYMPOBaHUsI: — BbIOOP mporpammbl MS PowerPoint B MeHIO KoMITbIOTEpa; —
orpejesieHrue OU3aiiHa CIaiIoB; — HaIOJIHEHUE CIaliJOB COOpaHHOW TEKCTOBOW M HATJISIAHON
uHpopmalmeil; — BKIOYeHUE 3P PEKTOB aHUMALUU M MY3bIKaJIbHOTO CONPOBOXIEHUS (IpU
HEOOXOIMMOCTH ); — YCTaHOBKA PeKMMa MOKa3a CIaiI0B (TUTYJIbHBIN Cllaiifl, BKIIOYAOIUI HauMe-
HOBaHMe Kadephl, T7Ie BHIOMHEHa padoTa, Ha3BaHUe MPE3EHTAIMH, TOPOI ¥ TOJ; COfIEpKaTeTbHbIN
— CIMCOK CJIAJIOB MPEe3eHTAllU1, CIPYNIMPOBAHHBIX MO TEMaM COOOIIEHUS; 3aKTI0UUTEIbHBII
CJIaii]] CONEPKUT BbIBOJIBI, TOJKEIAHUSI, CIIUCOK JIMTEPATYPHI U TP.).

3. Dran MOIACIINPOBAHUA — IMPOBEPKA U KOPPEKUHUA MOATOTOBJIIEHHOIO Mart€pualia,
OIIPEACTICHUEC IMTPOJOJIKUTEIIBHOCTH €ro JCMOHCTPpAlHU.

[TnaHupyemble pe3yabTaThl CAMOCTOSITENIBHON pabOThl: — TOBBIIIEHUE MH(POPMAIIMOHHON
KyJbTyphl CTYAEHTOB U oOecredyeHue MX TOTOBHOCTU K HHTerpaluu B COBpPEeMEHHOe
MH(POPMAITMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTDh pellaTh CTaHAApPTHHIE 3aa4d MPOodecCcuoH-
QJIbHOU JISSITeJIbHOCTU Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOIMMOrpaduuecKoi KyabTyphl C IpUMe-
HEHHeM MH(pOPMAIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI U C YyYETOM OCHOBHBIX TpeOOBaHUI
nHdOpMaAIIMOHHON 6€30MaCHOCTH; — CMOCOOHOCTh K KPUTHIYECKOMY BOCHPUSITHIO, 000OIIEHUIO,
aHAIM3Y MPOopeCcCUOHABLHOW MH(MOPMAITUH, TIOCTAHOBKE IIEJIM ¥ BHIOOPY IMyTel ee JOCTUKEeHU ST, —
CHOCOOHOCTh MPUMEHSTh COBPEMEHHBbIE METOAUKHM W TeXHOJOTUU OPraHW3alliy U peaau3aiuu
00pa30BaTENILHOTO IMpoIiecca Ha pa3IMYHbIX 00pa30BaTEIbHBIX CTYIEHSIX B Pa3IMYHBIX 00pa3oBa-
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TCJILHBIX YUPCKACHUAX, — IOTOBHOCTb UCIIOJIL30BATh MHAWBUAYAJILHBIC KPEATUBHLIC CIIOCOOHOCTH
UL OPUTHHAJIBHOI'O PpEIICHUA UCCIICAOBATC/IbCKUX 3a4aY.

B ®BI'OY BO «UI'Y» opranu3zanusi caMOCTOSITEIbHON paOOTHl CTYAEHTOB periaMeHT-

upyercs [lonoxeHuemM o caMOCTOSITEIbHOM padoTe CTYAEHTOB, MPUHATHIM Y4eHbiM coBeToM UT'Y
22 wong 2012 r.

4.5. IlpumepHasa TeMaTHKA KypPCOBBIX Pa6oT (IPOEKTOB)

o 1aHHOWM TUCLUIIMHE BHIIIOJIHEHUE KYPCOBBIX MPOEKTOB (padoT) HE MpeaycMaTpUBAETCA.

V. VYAEBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUNE
JUCHUAITJIMHBI (MO VYJIA)

a) OCHOBHAasI JuTeparypa

1. Bubukos, 0. H. Kypc o0bikHOBeHHBIX quih(pepeHIInaNbHbIX ypaBHEHUH [DIeKTPOHHBIN
pecypc] : yue6. nocodue / 0. H. BuOuKoB. - DneKTpoH. TeKkcToBble AaH. - Mocksa : Jlanp, 2011. -
304 c. - OBC "Jlanp". - HeorpaHnud. goctyn. - IIpeam. ykas. : c. 299-301. - ISBN
978-5-8114-1176-4 : b. 1.

2. ®wmmnmos, Anekceir ®enoposud. COopHUK 3aa4 1o A epeHIIUaTbHBIM YPaBHEHUSIM
[Tekcr] : yue6. mocodue / A. . Gununios. - 5-e u3a. - M. : Jlubpokom, 2013. - 237 c. ; 21 cm. -
(Knaccnueckuit yaeoank MI'Y). - ISBN 978-5-397-03637-5 : 340.00 p.

3. ApryuuHiieB, Anekcanap BanepbeBuu. Beenenue B onrtumusanuio [Tekcr] : yueo.
nocobue / A. B. Apryuunues, A. W. benukos ; UpkyTtckuil roc. yH-T, IH-T MaTeMaTuKH,
9KOHOMUKHM U uHPopmatuku. - Upkyrck : U3g-Bo UT'Y, 2011. - 105 c. ; 20 cm. -
(YHuBepcuTeTckuil yueOHuk. OnTumusalys, UCCieloBaHue Onepalyii U yrpasJeHue ; BbiIl. 3). -
Bubmorp.: ¢. 104-105. - ISBN 978-5-9624-0537-7 : 190.00 p., 190.00 p.

4. Konmuenosa, H. B. BeluncnurenbHas Matemaruka B npuMmepax u 3agavax [Teker] / H. B.
Komuenosa, M. A. MapoH. - DyeKTpoH. TeKCTOBbe AaH. - MockBa : Jlanb, 2017. - 368 c. -

(Knaccuueckas yuyeOHas nuteparypa no marematuke). - 9bC "Jlanp". - HeorpaHud. JOCTYI. -
ISBN 978-5-8114-0801-6 : b. 1.

0) 1OMOJHITEIbLHASI JUTEPaTypa

1. Bonorok, B. A. IlpakTuKyM M MHAMBHUIYyaJbHble 3aJaHHUs MO OOBIKHOBEHHBIM
g depeHaIbHbIM ypaBHEHUSIM (TUIOBbIE pacueThl) [DnekTpoHHbIN pecype] / B. A. Bonotiok. -
DJIEKTPOH. TEKCTOBBIE 1aH. - Mocksa : Jlanp", 2014. - 9BC "Jlanp". - Heorpanuy. gocrymn. - ISBN
978-5-8114-1650-9 : b. 1.

2. Tokapes, BnagucnaB BacuibeBru. Metoabl ontumusanuu [Teker] : yue0. mocodue st
OakanmaBpuara u maructpatypsl / B. B. Tokapes. - M. : IOpaiir, 2018. - 440 c. ; 24 cm. - (bakanaBp
U Maructp. AkageMuueckuid Kypc). - bubauorp. B koHue rnas. - ISBN 978-5-534-04712-7 :
1059.76 p.

3. bonorckuii, A. B. Maremaruueckoe mporpaMMHApPOBAaHUE W TEOPUS UTP [DIEKTPOHHBIN
pecypc] / A. B. Bonotckuid. - 2-e u3f., crep. - DINEeKTPOH. TeKcToBble AaH. - CaHkT-IletepOypr :
Jlanb, 2020. - 116 c. - OBC "Jlanp". - Heorpanud. goctyi. - ISBN 978-5-8114-5930-8 : b. 1.

B) epHogUYecKasi JuTeparypa
Her.
r) 6a3bl JaHHBIX, HH(POPMAITHOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMBI

1. Hayunas snexktponnast 6uonuoreka «<ELIBRARY.RU» [DnekTpoHHsIii pecypc] : calT. —
Pexum nocrymna: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 or 23.12.2020 r. Akt oT
24.12.2020 r. cpok penctus no 31.12. 2021 r. gocrym: http://elibrary.ru/
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B cootBerctBuM ¢ 11. 4.3.4. ®I'OC BO, oOyyaronmmMcs B TeUSHHE BCEro Meproia 00ydeHHs
o0OecrieyeH HEOrpaHMYEHHBI AOCTYyN (yHaJeHHBId AOCTYMH) K 3JIEKTPOHHO-OMOIMOTEUHBIM
CHUCTEMaM:

— OrTkpbiTast 2JMeKTpoHHasE 0a3a pecypcoB W HCCIEIOBAaHUM «YHHBEPCUTETCKas
unpopmannonHas cucrema POCCUS» [DnekTponusiii pecypc] : cait. — Pexxum gocryna:
http://uisrussia.msu.ru GecCpOYHbIN

— TocynapctBeHHas uH@opmauuoHHass cucreMa «HanuoHanbHass 3J€KTPOHHASA
OoubMoTeka» [eKTpOHHBIA pecypc] : caiiT. — Pexum nocryma: http://H36.pd. 6eccpounsiit

— Hayunas snextponnas o6udnuoreka «ELIBRARY.RU» [DnekTpoHHbIii pecypc] : caiT. -
KonTpakt Ne 148 or 23.12.2020 r. Akt ot 24.12.2020 r. Cpok neiictus no 31.12.2022 r. -
Pexum nocryna: http://elibrary.ru/

— 3IBbC «M3nparensctBo Jlanb». KonTpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok peucrBus no 13.11.2022 r. — Pexxum gocryna: https://www.e.lanbook.com

— 39BC 243 «bubmmorex». 'ocynapctBenHbiil KoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmorex». JluneH3noHHoe coriamenue kK [ocynmapctBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Cpok peiictBusi: 6eccpounbiil. — Pexxum mocryna: https://isu.bibliotech.ru/

— BBC «Pykont» LIKB «Bbudkom». Ne 04-E-0343 ot 12.11.2021 r. Akt Ne 6K-5195 ot
14.11.2021 r. Cpok peuictBus no 13.11.2022r. — Pexxum gocryna: http://rucont.ru

— DBC «Aibdyke.py/ibooks.ru» OO0 «Aidyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpok aeiictBus no 13.11.2022 r. — Pexxum nocryna: http://ibooks.ru

— DnekTpoHHO-O0ubOMMoTeuHass cucremMa «IBC HOpaiit». OO0 «DaekTpoHHOE
n3gatenbcTBo FOpaiiT». Kontpakt Ne 04-E-0258 ot 20.09.2021r. Kontpakt Ne 04-E-0258 ot
20.09.2021 r. Cpok geuicteud o 17.10. 2022 r. — Pexum gocryna: https://urait.ru

— VBJ] UBUC. Kontpakt Ne 04-E-0347 ot 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
nevictBus ¢ 01.01.2022 no 31.12.2022 r. — Pexum nocryna: http://dlib.eastview.com

— DnextponHas oudnnoreka U] I'pedennukoB. Kontpakt Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 ot 15.11.2021 r. Cpok neiictBus ¢ 01.01.2022 no 31.12.2022 — Pexum gocryna:
http://grebennikon.ru

VI. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHUE TUCIIMITJINHBI

6.1. YueOoHO-1a00paTOpHOE 000pPy/I0BaHHE

HanmenoBanue IlepeueHs JTUIIEH3MOHHOTO
. OcHaleHHOCTD CTIeIUAIbHBIX
CIieLlaIbHBIX TOMEIIEHUI 1 . . IPOrpaMMHOIO oOecrieyeHus .
o MOMEILEHUI U TIOMEIeHUI 115
MIOMEILICHUU 151 . PexBU3UTH TOATBEPKAAIOIIETO
. CaMOCTOSATEJIbHOM paboTh
CaMOCTOSITESILHON pabOThI JOKyMEHTa
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CrieriaJibHbIE IOMEIIEHM S

VueOHast ayiuTopus JUIst
MIPOBEICHUSI 3aHATHIA
JIEKLIMOHHOTO U
CEMUHAPCKOro
THIA,TeKyIero KOHTPOIs,
MTPOMEKYTOUHON
aTTecTalyu.

Ayaurtopusi 06opynoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
MeOeIbio, TEXHUYeCKUMHU
cpeacTBaMy OOyYeHUsI, CITyKaIllIuMU
JUTs ipecTaBieHus1 MH(GOpMAaIK
OOMBIIION ayIUTOPHU:

HoyTt6yk(AserAspirev3-5516
(AMDA10-4600M 2300 Mrm)) (1
HITYKa) C HEOrPaHUYEHHBIM
JIOCTYIIOM K ceTH MIHTepHeT;
ITpoexTtop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW
1:1, KOJIOHKH, HAOOPBI
JIEMOHCTPAIMOHHOTO 000PYIOBAHMS
¥ y4eOHO-HAIJISHBIX TOCOOMIA,
00ecIeunBaIIre TEMATUYCCKHE
WJUTIOCTPAIIMU, COOTBETCTBYIONINE
paboyeii mporpaMmme JUCIATLTAHBI
«APXUTEKTYPHBIN MOIXOM K
Pa3BUTHIO TIPEANPUSITAN U
MHMOPMAIIMOHHBIX CUCTEM> .

Vuebnas nadoparopusi:
KOMITBIOTEPBI [1s1 IPOBE/ICHUSI
MPaKTUIECKUX padoT (CUCTEMHBIN
610k AMDAthlon-64 X3 445 3100
MIu), Monutop LG F1742S (2
mtyk), Monutop ViewSonic
VA703b(24 mityku) ¢
BO3MOKHOCTBIO TTOAKTIOUEHHST K
cetu «MHTEpHET» M OOECTICYeHEM
JOCTYIA B EKTPOHHYIO
MH(POPMALMOHHO-00Pa30BaTEIbHYIO
Cpefy OpraHu3alvu; MPOeKTop Sony
XGA VPLSX535, skpan
ScreenVtdiaEcot- 3200¥200MW
1:1

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 muueH3min)

Kaspersky Endpoint Security
IsI0M3Heca- CTaHIaPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

BusinessStudio JIunensusa Ne
7464 (6eccpodHo)
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CrienasibHble IOMEIICHUS:
KOMITBIOTEPHBIN KJ1acc
(yueOHast ayquTopus) Uist
TPYIIIOBBIX U
VHIVBUIYaTbHBIX
KOHCYJIbTAIIUiA, KYpPCOBOTO
MPOEKTUPOBAHHUS
(BBITIOTHEHU ST KYPCOBBIX
padoT), OpraHu3aIuu
CaMOCTOSITENTbHOIN paOOTHI, B
TOM YHCIIe, HAyYHO-
HCCIIEI0BATENIbCKOU

Aynutopust o6opyaoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
Me0eblo, TEXHUYECKUMU
cpeacTBamu 0Oy4eHus:
KOMITBIOTEPBI (CUCTEMHBIH OJI0K
AMD Athlon 64 X2 DualCore
3600+ 1900 MI1 (15 mTyk),
Mounwutop LGFlatron L1742SE (14
mrtyk), Monurop ViewSonic
VG720) ¢ BO3MOXXHOCTBIO
HOJKJTIOUeHUsI K ceTH «VIHTepHeT» 1
o0ecrieueHreM JI0CTyra B
JIEKTPOHHYIO UH(OPMALIMOHHO-
00pa30BaTeNIbHYIO CpeLy
OpraHu3aluy.

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 nmuueH3M

Kaspersky Endpoint Security
111 OM3HEca- CTaHIAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

6.2. IIporpaMMHOe obecriedeHmne

O6ocHoBanune .
HaunmenoBanue Cpoxk geiicTBus
JUIST Jara BbIgaun
Ne IIporpammHuoro Koa-Bo npasa
M0JIb30BaHUs JHMIeH3UH
NpoayKTa M0JIb30BaHUs
o
1 | Microsoft Office: 15000 | YcnoBus YcoBus Ycnoeus
0365ProPiusOpenStudents npaBooOIagaTess | mpaBooOIaaaTelis | mpaBoooIagaTest
ShrdSvr ALNG subs VL
NL I MthAcdmsStdnt
w/Faculty

6.3. Texunueckue U JEKTPOHHbIE CPeCTBA

Mertonuyeckoil cUCTEMON MpenofaBaHus MPEeAyCMOTPEHO WUCHOIb30BAHUE TEXHUYECKUX U
9MEKTPOHHBIX CPEJCTB OOyUYEHHs ¥ KOHTPOJIS 3HAHUIA CTYIEHTOB: MYJIbTUMEINIHbIE TIPE3eHTALINH,

(pparmenTs! prsibMOB.

VII. OBPA3OBATEJIbHBIE TEXHOJIOT'NN

HpI/I peam3anun NporpaMmMabl ﬂaHHOfI AUCHUTIIIMHBI UCIIOJIB3YIOTCA pPA3JIMYHbIC o6pa3OBa—
TCJIBbHBIC TEXHOJIOTHU, B TOM YHUCJIC SJIEKTPOHHOE 06yquI/Ie N JUCTaHIIMOHHBIC 06pa3OBaTeJIbHLIC

TEXHOJIOI'H.

PazHoypoBHeBOe 0OyueHHe

yUEHbSI.

V npenonaBaresisi NOSBISIETCS] BO3MOXKHOCTb
MOMOTaTh C1a00MYy, YIeIATh BHUMaHUE CHIIBHOMY,
peanmzyeTcs KeJlaH|ue CUJIbHBIX yJaluxcsl ObicTpee
1 ri1yOke MPOABUTaThCsl B 00pasoBaHuu. CuiibHbIE
yJarecs: yTBepkIaloTCsl B CBOUX CIIOCOOHOCTSIX,
cradple MOMy4alnT BO3ZMOXHOCTh UCTIBITHIBATD
yueOHBII YCIIeX, MOBBIINAECTCS] YPOBEHb MOTHBAITUH
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HpOCKTHHC METOObI O6y‘{CHI/IH Pa6ora no HaHHOﬁ METOOUKE JACT BOSMOXHOCTD
pa3BUBaTh MHAMBUYAJIbHBIC TBOPYECKHE
CIIOCOOHOCTH yJamuxcs, 00J1e€ OCO3HAHHO
IOAXOOUTH K HpO(l)eCCI/IOHaJIbHOMy " COLIMAJIBHOMY

CaMOOIIPEACIIEHUIO
I/IHCI)OpMaI_II/IOHHO-KOMMYHI/II(a]_II/IOHHLIe Nzmenenue u HEOI'paHNYCHHOC O6OI‘8.IJ_ICHI/IC
TEXHOJIOTNH COACPKaHUA O6p&30BaHI/I$I, HCIIO0JIb30BaHNE

MHTErpyupOoBaHHbIX KypcoB, nocryn B UHTEPHET.

HanmeHoBaHue TeM 3aHSTHH C HCIIOJb30BAHHEM aKTHBHBIX (bOpM 06yqunﬂ:

Kon-Bo yacoB
®dopma / Metoast
Bun (13 HUX
Ne Tema 3ansTHS VHTEPAKTUBHOIO
3aHATUS 3JIEKTPOHHbBIE
o0yJeHus
YJackhl)
1 | oOcyxneHue HalIEHHBIX WK MpaKTUKA | IUCKYCCHUSA 2
COCTaBJIEHHBIX MTPAKTUYECKUX 3a]a4
1o auddepeHraTbHbIM U
Pa3HOCTHBIM YpaBHEHUSIM
2 | 3amura nIpoeKTOB MO MpaKkTUKa | 3allyTa IPOEKTOB 4
MIPOrpaMMHUPOBAHUI0 METOJIOB
pelleHus MPaKTUYEeCKUX 3aa4
ONTUMU3ALIAA

VIII. OOHEHOYHBIE MATEPHUAJIBI VI TEKYIIEI'O KOHTPOJIA U
IMPOMEZKYTOYHOM ATTECTAITNHA

8.1. OneHouHble cpeacTBA TEKYIET0 KOHTPOJIS

No Bu Komnereniuy,
- A KonTtposnupyemsle TeMbl (pa3iesisl) KOMIIOHEHTBI KOTOPBIX
m\I1 | KOHTPOJISt
KOHTPOJIMPYIOTCS
1 Tect Tema 1. OOBIKHOBEHHBIE I1K-1.3, TIK-1.2, TIK-1.1

g depeHIraIbHble ypaBHEHU I, OCHOBHBIE
TIOHSTHUS U OTIpeJesIeHH L.

Tema 2. Iucppepenimaibabie ypaBHEHUS
MIEPBOTO MOPSIJIKA U OCHOBHBIE METO/IbI X
pelleHus. .

Tewma 3. Iucdpepennmaibibie ypaBHEHUSA
MOps/IKa BbILLE [IEPBOTO..

Tema 4. CucteMbl OTHOPOAHBIX JTMHENHBIX
YPaBHEHUH NIEPBOTO MOpsAKa C HOCTOSIHHBIMU
KO3 pUlIMEHTaMU. .

Tema 5. Pa3HOCTHBIE ypaBHEHUS..

Tema 6. JInuHenHOE TPOrpaMMUPOBAHUE..
Tema 7. YncneHHble METObI ONTUMU3ALINM. .
Tema 8. HenuHelHble METOOBI ONTUMU3ALINM. .
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Peienue Tema 1. OOBIKHOBEHHBIE IIK-1.1, IIK-1.3, [1K-1.2

3a/1a4 muddepeHIanbHble ypaBHEHHSI, OCHOBHbIE
TIOHSITHUS U OTIpeJeIeHH].

Tema 2. Tucdpepenimaibabie ypaBHEHUS
MIEPBOTO TIOPSI/IKA U OCHOBHBIE METO/BI X
pelleHus. .

Tema 3. IucddpepeHumaipHble ypaBHEHUA
MOps/IKa BbILLE [IEPBOTO..

Tema 4. CucreMbl OTHOPOAHBIX JTMHENHBIX
yYPaBHEHUH NIEPBOTO MOpsiAKa C HOCTOSTHHBIMU
KO3(ppULIMEHTAMH. .

Tema 5. Pa3HOCTHBIE ypaBHEHUS..

Tema 6. JInHEHOE MPOrpaMMHUPOBAHHUE. .
Tema 7. YncieHHple METOABI ONTUMU3AIINH. .
Tema 8. HenuneiiHble METOIB ONTUMU3ALIUHL. .

IIpuMepbl OLIEHOYHBIX CPECTB IS TEKYIero KOHTPOJIsI
JleMOHCTPalMOHHBbIII BAPHAHT TeCTa

1. Badanue ¢ edunuurvim 86100pom. Bvibepume 0Oun npagunbHulii omeem.
Onpepnenure TUN ypaBHEHUS:

' Y

yicosx=—o

].ﬂ ] '

a. ypaBHeHue bepHyium

b. OqHOPOIHOE YpaBHEHHE NIEPBOTrO MOPSIIKA

C. JIMHEeWHOEe ypaBHEHHE MepBOro MopsiIKa

d. ypaBHEHue ¢ pa3aeaoIMMUCs IEPEMEHHBIMU

2. Baoanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00ur npasunvibslii omeen.

Vkaxure (PyHKIMIO WK (PyHKLUH, SBJIAIONIYIOCS pEIIEHUEM YPaBHEHUS

2 ]
Xy

I
bt

Eﬂp“ﬂHThIDTEETDB:

[ ]

e

o py=4-—

a.2
b.3
c.4
d. 1

18




3. Baoanue ¢ edunuunbim 8b100poM. Bvibepume 00ur npasunvibslii omeen.
CorocraBbTe ypaBHEHHUE MEPBOTO MOPsIAKA U CIIOCOObI €r0 pelieHust

, X+ ¥

x—y

a. TIOJICTAaHOBKA X=U+4a, y=V+b

b. moacraHoBKa u=y/x

C. MOJICTAaHOBKA y=uVv

d. uHTerpUpoBaHue 00EUX YacTell ypaBHEHHS

4. 3adanue omxpvimoti gpopmwvl. Beeoume omeem.

®yunkuusa y=C cos 2x sBiseTcs pelieHueM ypaBHeHMs y'=sin2x , eciu C npuHUMaeT
3HaYeHHE (OKPYIJIUTH JI0 2 3HAKOB IOCJIE 3aIlsITOM)

5. Baoarue omxpoimoii hopmol. Beeoume omeemn.

CKOJIBKO Cpeiu TIEPEUMCICHHBIX 3aa4 SABISIOTC «3aaa4deit Komm» 7 Ykakute uuco.

-

oy =1-x

o ydu+ctge dv =0, }-(g) =

oMY =L yO) =L D)=

6. 3adariue ¢ eOuHUUHbIM 8b100pOM. Bolbepume ooun npasunvhwviii omeemn.
VYkaxuTe BHUJ 4YACTHOTO pPEUIEHUs] HEOJHOPOAHOro IuddepeHnanbHOr0 ypaBHEHUS
9y"+6y'=5x
) v=_(Ax+B)x
v=dAx
=(Ax+B)e"
Ax+ B

(3]

3
4

)
)]
]
)y

L

a. s

b. 4

c.2

d.3

e. 1l

7. 3aoanue ¢ eOUHUUHbIM 8b100POM. Bolbepume o0urn npasunvhwlii omeem.
Oobmiee pemenue ypaBHeHus y''-2y'+2y=0 umeer Buj
BapuaHTel OTBETOB:

o y=¢"(Cysin x+ C, cosx)

o y=C,cosx+C,sinx

o y=0Cle" +C,xe"

oy=C +Ce
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a.2
b.3
c. 1
d. 4
8. 3adanue omxpvimoii popmui. Beedume omeem.

CKoJnbKO cpeliu nepevrciaeHHbIX AU epeHInaNbHbIX YPABHEHUN SIBJSIIOTCS JIMHEMHBIMU
YPaBHEHUSIMU? YKaKUTE YUCIIO.

-

r ! -I"'I lid
oy ——=tg— () =y
X

- el

+1

X

9. 3adarue ¢ eOuHUUHbIM 8b100pOM. Bolbepume ooun npasunvhwiii omeem.

ConoctaBbTe TUI ypaBHEHUS] U €r0 BO3MOKHBIE PEIlEHUS: HEOAHOPOIHOE Pa3sHOCTHOE
ypaBHEHUE BTOPOI'O MOPsIIKA.

oy=Ce " +Cxe™" +2&7"

oy =(C, +Cx)e’
y=C3 +C,2" -2k

cy=C3" +C,2°

a. 3

b. 1

c.2

d. 4

10. 3aoanue omxpvimoti gpopmwl. Beeoume omeem.

CKOJBKO ITPOU3BOJIBHBIX KOHCTAHT COIEPAKUTCA B pereHuu Y nepsoro nopsaaka? Ykaxure
YKCJIO.

11. Baodanue ¢ edunuunvim 66100poM. Bvibepume 00uH npasunvbHbulii omeen.

Ecnu 3amaya TMHEMHOro MporpaMMUpOBaHUs UMEET ONTUMAJIbHOE pellleHue, TO LiesieBast
(pyHK1IMS 1OCTUTAET HY)KHOTO SKCTPEMAJIbHOTO 3HAYEHUSI B OJHOM U3 KaKUX TOYEK?

a. BHEIIIHUX TOYEK MHOTOYTOJIbHUKA (MHOTOI'PAHHUKA) JIOMYCTUMBIX peIIeHUi

b. TOYeK MHOrOyroJibHUKa (MHOTOTPaHHHUKA) JOMYCTUMbIX PElIeHUi

C. BHYTPEHHUX TOUYEK MHOTOYTOJIbHUKA (MHOTOTPAHHMKA) JOIMYCTUMbIX PELIEHUIA
d. BepIIMH MHOTOyrojibHUKa (MHOTOIPAaHHUKA) JOMYCTUMBIX PEIIeHU

12. 3aoanue na nocaredosamenviocms. Pacnonodcume é npasunvHom nopsioxe.
CUMILIEKCHBIM METOJ] pEeIIeHUs 3a/1a4 JJMHEWMHOrO MPOrpaMMHUPOBAHUS BKJIIOUAET:

a. ompejesieHre OJHOTO U3 AOMYCTUMBIX OA3MCHBIX PEIIeHU MOCTABJICHHOW 3a/Jauu
(OnopHOro 1JIaHa)

b. MpoBepKy ONTUMaILHOCTH HAlIGHHOTO PELLeHU s

C. OlpezesieHue MpaBUjIa Nepexoaa K He Xy/IIIeMy PEeLeHHUIO

13. 3aoanue ¢ eduruuHviM 8b100pOM. Buibepume 00UH npasunbHbili omeen.

Kakumu 10/mxHBI OBITH MICKOMBIE TTIEpeMEHHbIE B 337a4aX JIMHEWHOTO MPOrpaMMUPOBAHUS?

a. MOJIOKUTEIbHBIMU
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b. HeOTpUIATETLHBIMU

C. JIIOOBIMU

d. cBOOOOHBIMU OT OrpaHUYEHUIT

14. 3aodanue c eOunuunvim b100pom. Bvibepume 00ur npasunvhbwlii omeen.

[Ipu npuBenenuu 3agaun JuHeHoro nporpammuposanus (JIIT) k Buay ocCHOBHOM 3agauu
JIIT orpannyeHus BUaa «< WM =» MPeoOpa3yloTcs B OrpaHUUYCHUs paBEHCTBA JOOABICHUEM K €ro
JIEBOM YaCTH [IOTIOJIHUTEIbHON HEOTPULIATEILHOW NIEPEMEHHOM. BBOOMMBIE TOTIOTHUTEIbHBIE HEN3B-
€CTHbIE UMEIOT BIIOJIHE OTpefieJIeHHbIN cMbICT. Tak, eciiu B OrpaHAuYeHusiX ucxogHou 3agaun JIIT
OTpaxaeTcsl pacxoj U HAJIMUME MPOU3BOJACTBEHHBIX PECYPCOB, TO KAKOW SKOHOMUYECKUN CMBICI
MMeEeT YMCIIOBOE 3HAYeHUE JOMOTHUTEIbHOM NIEPEMEHHOM B PEeIlIEHUH 331241 ?

a. ocTaTKa pecypca

b. HEXBaTKU pecypca

C. CTOMMOCTH pecypca

d. TBOICTBEHHOM OIIEHKH pecypca

15. 3aoanue omxpoimoii ghopmel. Beeoume omeem.

Kakoii 3Hak craButcs nepeq uucioM M npu nepexone Kk M-3ajaye B IOUCKE MUHUMYyMa
1ies1eBoi (PyHKIIK ?

16. 3aoanue omxpounoii ghopmel. Beeoume omeem.

Uemy paBeH MOy/Ib BEKTOpa aHTUTPAAUEHTA B TOUKE MUHUMYMa? (VKaKUTE YUCIIO)
17. Badanue ¢ eOunuunbim 66100pOM. Bvibepume 00uH npasunbHblii omeen.

Kyna HarpaBieH BeKTOp aHTUrpagreHTa?

a. B CTOPOHY HAaUCKOPEWUIIIero yobIBaH!sI LIeJIeBON (PYyHKIMU

b. B CTOpOHY HaMCKOPEHIIIEro BO3pacTaHusl 1eJieBOor (PyHKIMH

C. MO OCSIM KOOPAMHAT

18. 3aoanue c eounuunvim 8b100poMm. Bolibepume oourn npasunvhwvlii omeem.

K kakoMy Kiaccy ONTUMM3AILIMOHHBIX 33/1a4 OTHOCUTCS 3aa4ya: HAlTH SKCTpeMyM (PyHKLIUU
f(x) npu BbIMONHEHUM orpaHnyeHui Ri(x) = ai, ¢ (x) < bj, HaJIOkKEHHBIX HA TapaMeTpbl (PyHKLIUU?

a. YCJIOBHOUM ONTUMU3AIUN

b. IMHAMUYECKOTO MPOTrPaMMHUPOBAHHMSI

c. 0e3yCIIOBHOW ONTUMU3AIIUN

d. HEJIMHEMHOTO MPOrpaMMUPOBAHUS

€. JITHEWHOTO MPOrpaMMHUPOBAHUS

8.2. OueHouYHbIe cpeACTBA JJIsI MIPOMEKYTOUHON aTTeCcTallu
Bomnpocsl k 3auery:

1. O6bIKHOBEeHHBIE U depeHIInanbHble ypaBHeHHS (ONpeaesieHre, MOPsI0K YpaBHEHUS,
o0llee ¥ YaCTHOE pelleHus (MHTerpasibl), UHTErpajibHas KpuBas).

2. 3apgava Kommu ayisi ypaBHeHUs1 MepBOro mnopsijika B HopmajbHou ¢dopme. Teopema
CYIIECTBOBAHUS W €IMHCTBEHHOCTU pelleHus. [IpuMepsl HecyliecTBOBaHUS €IMHCTBEHHOTO
peleHus.

3. NuddepenumanbHple ypaBHEHUs IEPBOrO MOPsAKA C Pa3AessIOIIUIMUCS NIEPEMEHHBIMU
(orpeneneHue, METO/ PELLICHHUS).

4. JIuneiinsle quddepeHIalibHble YpaBHEHM S TIEPBOro Mopsijika (onpeeieHue, peleHue B
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BU/JIE POW3BEACHNS IBYX (DYHKIIUIA).
5. VpaBHenus bepuymiu (onpeneneHue, cBeJieHHe K JTUHEMHOMY YPaBHEHUIO C MTOMOIIbIO
3aMEeHbI [IEPEMEHHOMN ).

6. Ognopoansle AU depeHIaIbHble YpaBHEHU s IEPBOro Nnopsaka (onpeaeneHue, MeTobl
pelueHus).

7. OObikHOBeHHBIe AU (epeHnnanbHble ypaBHEHUsI BTOPOTO M BBICHIUX MOPSIKOB
(ompenenenue, pelieHHe METOJOM IMOHWXKEHMs mopsjka, npumepsl). HopmanbHas ¢opma
HaYyaJIbHbIX YCJIOBUIA.

8. JluHeillHble oaHOpoOAHBbIe AudEepeHlnalbHble YPaBHEHUS C MOCTOSIHHBIMHU
K03 puIeHTaMu. XapaKTepUCTUUECKOe YpaBHEHHE. AJNTOPUTM MOCTPOEHUsI OOIIEro perieHus
IIPY OTCYTCTBMU KPATHBIX KOPHEW XapaKTepPUCTUUECKOTO ypaBHEHU L.

9. JluHeliHble HeogHOpOAHbIE AuddepeHInalIbHble YpaBHEHUS C MOCTOSIHHBIMU
koa(pdunmentamu. [puniun cyneprosuiuy. [Togbop YacTHOro perneHus, Koraa rmpaBasi 4acTh
YPaBHEHUS1 — KBA3UMHOTOUJIEH.

10. JluHeiliHble HeogHOpoOAHBble AU(depeHlnalbHble YpaBHEHUSI C NOCTOSHHBIMHU
koapdunmentamu. Ipunnun cynepnosunmu. Ilondop yacTHOro perieHus1, Korjaa rnpaBast 4acTh
ypaBHEHUs — JIMHEHHAs1 KOMOWHAINST TPUTOHOMETPUYECKUX (PyHKIMA. [Tprumepsl.

11. OpHOpOIHBIE M HEOAHOPOAHBIE CUCTEMBl NU(PPEPEHUUANbHBIX YPAaBHEHUU C
MOCTOSIHHBIMU KO3 puLeHTamMu. PerieHue MeTonoM MOICTaHOBKHU.

12. OpHopoaHbie cucTemMbl AuddepeHnrnalibHbX YpaBHEHUN C IMOCTOSHHBIMHU
koa(duireHTamMu. PelieHne cucteM MaTpUYHBIM METOIOM.

13. Heonnopoaneie cucteMbl audgepeHnalbHbIX ypaBHEHUH C MOCTOSHHBIMU
ko3 purenTamu. [Tondop yacTHOroO peieHus1, Korjaa IMpaBas 4acTh CHEHaIbHOTO BHIA.

14. PasHocTHBIE (pEKYpPPEHTHBIE) ypaBHEHUs nepBoro nopsaka. HopmanpHas ¢gpopma
Pa3sHOCTHOTO ypaBHEHHs, oOure MoHATHs (oOliee W 4acTHOE pelleHus, HadyaJbHblE YCJIOBUS,
3aga4a Korim)

15. Pelienne pa3HOCTHBIX YPaBHEHUI NIEPBOTrO MOPsIIKAa METOIOM MOJICTAaHOBKHU.

16. Perienne pa3HOCTHBIX YPaBHEHUI NIEPBOTO MOPsIKAa METOIOM Bapyalliy IIOCTOSTHHOU.

17. IlocraHoBKa 3a1a4n JrHENHOro nporpammuposanus (JIIT). Ceenenve pasznuunbix (popm
3armcen Ipyr K JApyry.

18. I'eomerpuueckuit Meton perienus 3agauu JIIT. Muoxectso ypoBHs 3agaun JIIT.

19. Kpurepuii yrinoBoit Touku. CreactBue (4ucao 0a3MCHBIX TUIAHOB). MeTOA MOJIHOTO
nepebopa BepivH 1151 perenus 3agaun JIIT.

20. Kpurepuil onTuMaabHOCTH YIJIOBOM TOUKM B KaHOHM4Yeckou 3azaue JIII. Teopema o
PacmoJIOKEHNU ONTUMAJIbHBIX TIJIAHOB B KaHoHW4Yeckou 3agade JIII. Utepanms mpocTtoro
cumIuiekc-Metosia. CUMIUIEKCHbIe TaOauubl. Wtepaiyst cuMIuiekc-MeToaa B TaOMMYHOR (popme.

21. Meton MCKYCCTBEHHOTo 6asuca.

22. TlepBas TeopemMa JBOMCTBEHHOCTH. BTOpas TeopeMa IBONCTBEHHOCTH. DKOHOMUYECKasI
VHTEpIIpeTalus JBOMCTBEHHBIX NIEPEMEHHBIX.

23. Jluana3oHbl YCTOMYMBOCTH AJisi U3MEHEHUs KO3(p(PUIIMEHTOB LeJeBOr (PyHKIUU.
Jlnana3oHsl yCTOMYMBOCTH 151 U3BMEHEHM S 3aI1aCOB PECYPCOB.

24. WUtepanus MeToja JejeHUs OoTpe3Ka IomnojaM 0e3 BBIYUCIICHHS MPOU3BOAHOU ISt
HAXOXJEHUs SKCTpeMyMa (DyHKIIHU.

25. I/ITCpaL[I/IH METOMA KaCaTCJIbHBIX [JISI HAXOKICHUA SKCTpEMYyMa (byHKI.[PIPI.

22



26. Uteparust MeToa 30JI0TOT0 CeYEeHHUs JIJIs1 HAaXOXIeHUsI SKCTpeMyMa (PyHKIIAN
27. Utepanus MeToa AejieHusl OTpe3Ka MoMNoiam sl HaxoxKAeHUs HyJel (pyHKIun

28. Utepauusi MeToja JejieHUs] OTPEe3Ka IOIojdaM C BBIUUCIEHUEM MPOU3BOJHOU AJIs
HAXOXKJICHUsI SKCTpeMyMa (PyHKIMH

29. Utepainus MeToia CKOPEHILIEro rpaueHTa
30. Urepanus MeToAa rpaIMEHTHOrO CITyCKa
31. IIpaBuio MHOXUTENEH Jlarpanska 7151 3a1a4u ¢ OrpaHUYCHUSIMU PAaBEHCTBAMU

32. MIpaBuno MHoxuTeneu Jlarpanxa ajis 3aadyud ¢ OrpaHUYEHUSIMU PABEHCTBAMU U
HEpaBEeHCTBaMU

IIpumepsl 3a1aHuil K 3aUeTy:

1. Pemenue 3anay. YpasHenus bepHynnm
Pemute quddpepenimanbioe ypaBHEHUE:

vi=xy+xTye

2. Pemienue 3aga4. YpaBHEHUs ¢ pa3aeiIAOIMMUICS IEPEMEHHBIMU
Pemmre nuddepennmanbHoe ypaBHEHHE:

¥+l
x

|-I'.

3. Pemenue 3agay. OQHOPOIHOE YpaBHEHNE NIEPBOTO MOPSIKA
Pemure qudpdpepennnanbHoe ypaBHEHHE:

4. Pemenue 3a1a4. JIuHeliHple ypaBHEHUs [IEPBOTO MOpPsIKA
Pemure nuddepeHumanbHoe ypaBHEHHE:

5. Pemienuvie 3anay. JIuHeliHble ypaBHEHUs1 BTOPOTO MOPsiIKa.
Pemutes ypaBHeHue

Yty =2y=0

6. Pemienue 3ajau. YpaBHeHUsI TPETHETO MOPSIIIKA, JAOMYCKAIOUIME IOHMKEHUE MOPsIIKa
Pemuth ypaBHeHue: y'"'=x+sin2x

7. Pemenue 3anay. JluneliHas cucreMa 1upepeHIUaIbHBIX YPaBHEHUI
Haiitu o01iiee perieHre cucteMbl ypaBHEHUI
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dx .

| {—_=3.1'+—1.1'=
| ar
—=2a+11v.
ar

8. Pemenue 3agau. Pa3HOCTHBIE ypaBHEHUS.
Pemuts ypaBHenue: y, s+2y, s+4y, ,=0.

9. Pemenue 3agau. ['paprueckuii MeToq pelieHus 3aa4 JUHEHHOTO porpaMMHUPOBAHUS
Cpenu 4ucen X U 'y, yI0OBJIETBOPSIOIIUX YCIOBUAM

ya,

r+y =1,

r—dy=-2,

HaWTH TaKKe, IPU KOTOPBIX Pa3HOCTb ITUX YMCEN y-X IPUHUMAET HaOObIllee 3HAUYeHHeE.

10. Pemrenue 3amay. JIBORCTBEHHOCTh
Pemmmte 3aauy yepes pelieHue JBOWCTBEHHOW 3a7ayMl rpapuueckKuM METOIOM. YKakKHUTe
pellueHus MPsAMOM U JBOWCTBEHHOM 3a/1a4.
Z{X)=m+x+3%+4x —min,
Sk—bx+tx—-2x, =2,
Tl —14x, +2x, - 5x, = 2,
20, j=1234

11. Pemenue 3amad. 3ajaua 0 HA3HAYEHUSIX

Yerbipe paOOTHHMKA JOJDKHBI BHIIOJTHATH YeThipe BUAa pador. Ha3HauuTh paOOTHUKOB
HapaOoOTH MeTOJaMH AWHAMHYECKOTO MPOTPAMMHUPOBAHMS W BETBEH W TPaHUI] TaKUM
00pa30oM,4ToOBI 3aTparhl TpyAa ObUTM MUHMMAaJIbHBL. Marpuiia 3aTpar:

7736
4954
5545
6472

12. Pemenue 3aga4. TpaHcriopTHas 3agada

CocTaBUTh MaTeMaTHYECKyI0 MOJelb TPAHCIOPTHOW 3aJayd M PElIuTh €€ METOJ0M
noteHMaoB. 3aBon umeet 3 nuexa A, B, C u 4 ckiaga Nel,2,3,4. llex A npouzBoaut 30 ThIC.IUTYK
msnenui, iex B — 40 teic. mTyk uzgenuii, C — 20 Teic. MTyK u3aeaui. [IpormyckHasi CltocOOHOCTh
ckyaga Nel - 20 toic. mwtyk uzaenuid, Ne2 - 30 Teic. mTyK u3aenuu, Ne3 — 30 Teic.mtyk, Ned — 10
ThIC. IITYK. CTOMMOCTh MEPEBO3KM U3 1IeXa A COOTBETCTBEHHO B CKJaanl Nel,2,3,4 1 Thic. ITYK
m3nenuii cocrasisiet 20, 30, 3, 4 p., u3z uexa B 1 Teic. — cooTBeTcTBeHHO 3, 20, 5, 1 p., auz nexa C
— cootBetcTBeHHO 4, 30, 2, 6 p.
CocraBuTb TakoM IJIaH IEPEBO30K M3/IEJINM, P KOTOPOM Pacxofbl Ha nepeBo3Ky 90 Thic. uznenmi
OBLIN OBl HAUMEHBIIMH.

13. Pemenne 3agay. CUMIUIEKC-METOI
Pemutsb crepyiolyio 3agauy JMHEMHOTO TPOrPaMMHUPOBAHUS CUMILJIEKC-METOOM:
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max f = 8x; + 6x, + 4x,

16x, + 18x, + 9x; = 520
Txg + 72, + 225 = 140
9x; + 2x, + x5 = 810

xj =0 [j = ﬁ)

JIpyrue oneHOYHbIE Cpe/ICTBA:

3AJJAYU NJI PACYETHO-TPA®UYECKOU PABOTBI-1 110 JIMHEVMHOMY
INPOI'PAMMMWPOBAHUIO

1. ITocTponTh MaTeMaTHYECKYIO MO/I€JIb 3aJa4M.
2. Pemruth ee ¢ nomompbio nakera Solver Ms Excel

3. Ilo oTYeTy 1o yCTOﬁ‘II/IBOCTI/I npoBeCcTH NOCT-ONTHMAJbHBIN aHAJIH3 3aaaduu,
OTBETUTH HA BOIIPOCHI, €CJIN €CTh.

B GomnbauIy TpeOyloTcs cuaenku. MUuHUMAIbHOE KOJIUYECTBO CHUJIEIOK, HEOOXOANMBIX B
KaX[Iblii BpEMEHHOM MepUOJl, YKa3aHO B TaOJHIIE:

Ilepuon Bpems ge:xypcrBa MuH. K0J1-BO CHIEJIOK
1 6:00-10:00 60
2 10:00-14:00 70
3 14:00-18:00 60
4 18:00-22:00 50
5 22:00-2:00 20
6 2:00-6:00 30

Cupgenky mpuxoaaT B OOJBHUYHBIC TTAAThl B HAYaJle KaX/I0ro Neprojia U padoTaoT 8 yacoB
MOApPSA.

A B 6osbHMIIE XOTAT OMpPENeTUTh MUHUMAJIBHOE KOJUYECTBO CUJEIOK, KOTOPHIX HYXKHO
HaHATH, YTOOBI B KaK/IbIii BPEMEHHOM TepUOJI OBUIO JOCTATOYHO CHUIEJIOK, TOTOBBIX padorath. EcTh
JIM B 33/]aU€ aJIbTepHATUBHBIE peleHus1?

B. Haiigute ontumasnpHOe pelieHHe, IpU KOTOPOM B HOUHYIO CMEHY (C 24) BBIXOJUT
MUHUMAJILHOE (MaKCUMAaJIbHOE) KOJIMYECTBO CUIEIIOK.

C. MOXHO 71 yKa3aTh ONTUMAJIbHOE pellieHre, TP KOTOPOM B 2 Yaca BbIieT Ha padoty 31
cupenka?

D. Ha ckonpko Goibilie CHICTIOK HAM MOHAI00UTCS HAHATH, IO CPABHEHUIO C PEIICHUEM II.
A, eci B 4eTBepThIN Meprof] HaM MoHanoosTes He 50, a 60 cuaenok? 65 cuaenok?

I'py3zoBast komnanus rorosa norpatutb 400 000$ Ha MOKYIKY rpy30BHKOB TPEX THUIIOB.
I'py30BuK Tuna A uMeeT nosie3Hyio miomaab Ha 10 T, U ero cpeHss CKOpOCTh paBHa 35 MWISAM B
yac. Oqun rpy3oBuk tumna A crout 8 000$. I'py3oBuk tuna B umeer nosnesnyio miomanp Ha 20 T,
ero cpeaHsis ckopocth paBHa 30 m/4, u ctout oH 13 000$. I'py3oBuk tuma C sBisieTcs
MoaudpuKanyei Tuna B: B HeM BbI/IJIEHO CIIsiIlee MECTO, IJle OJUH U3 BOAUTENEH MOXKET CaTh, 4TO
COKPATHJIO TOJIE3HYI0 MOIITHOCTh 10 18 T 1 moaHsio nedy a0 15 000$.

Jnst ynpaBieHusi py30BUKOM TUIA A HYKeH OJUH BOIUTENb, U €ClIi padoTaTh B 3 CMEHBI,
IPY30BUK B CPEAHEM MOKET HAXOAUThCs B NyTU 18 4 B AeHb. s rpy3oBukoB Tumnos B u C
TpeOyeTcs 1o JIBa BOAUTENSI OMHOBPEMEHHO, HO, B TO BpeMs Kak B MoxeT HaxomuTbes B yTH 18 9
B JeHb B 3 cMeHbl, C MOxeT HaxoauTcs B yTH 21 4 B 1eHb Takxke B 3 cMeHbl. OJJUH BOAUTEIb
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MOJeT padoTaTh He OoJiee OTHOW CMeHHI B JieHb. Komnanust pacrionaraer 150 BoguTeIsIMy B JICHb,
1 He MOXeT ceOe MO3BOIUTh HaHATh OoJblie. [lapk KoMmaHuM He MOXET BMeCTUTh Oosee 30 HOBBIX
I'PY30BHKOB.

A. OHPCHCHI/ITL, CKOJIBKO I'PY30BUKOB KaXJOT'O THUIIA HYXHO KYIIWUTD, 9TOOBl MAKCHUMMU-
3UPOBATH CBOI0O MOITHOCTb B TOHHAX-MWJIAX B JICHbD.

B. IIJ'IH TOrO, YTOOBI MaKCUMM3UPOBATh CBOIO MOIIHOCTb B TOHHAX-MWJIAX B JAC€Hb, YTO JIy4llIe
caejiaTb KOMIIAHUHW: HAHATH HOBOI'O BOOAUTEJIA WX YBEJIMYUTD IMApK KOMIIaHUN ?

C. CKonbKO KOMIIaHUSI MOXET MOTPATUTh HA MOCTPOMKY JOMOJIHUTEIBHOIO MApKHUHIA, €CIH
oHa peut nprodpectu emie 20 rpy30BUKoB? 30 rpy30BUKOB?

Komnanuss ABC nponaer u mokymnaer 3epHO 3a HaiuuHble. OHa BiajeeT CKJIaJoM,
BMemmatonmMm 5 000 Oymreneid. Ha 1 ssHBaps kommanus umelnia HadaibHbIN 3anac B 1000 Oymeneit
3epHa, u 20 000$ Hanmuneivu. [Ipennonaraemas 1eHa 3epHa Ha CJEIYIOIIMA KBapTal yKa3aHa B
TabIuLE:

3akynoyHas njeHa OTnyckHas meHa
SHBapp 2,85 3,10
®epab 3,05 3,25
Mapr 2,90 2,95

3epHO IOCTaBISETCS B TOM K€ Mecsle, B KaKOM OHO ObLJIO KYIUJIEHO, U He MPOJAeTcs 10
crenymoliero Mecsina. M mokymnka, ¥ mpojaxa OCyIecTBISIeTCS TI0 TMPUHIUITY: “HaJIUYHBIE TTPH
nocraBke”. Kommnanus xotesna Ob1 uMeth Ha ckiaae 2000 Oyrrenelt 3epHa K KOHILy KBapTasa.

A. Kakas monutuka NOKyIKY U MPOJaXU MPUHECET MaKCUMAJIbHBIN JI0XO B clieayiomuye 3
Mecsia? TToayduT M KoMIaHusl Ipy 3ToM npuObLib? [louemy?

B. Uto usMeHuUTCs, €M 3aKyNovHas 1ieHa stHapsi craneT 3$/0yienns?

C. B xakoM MecsIie KoMIaHuu OyeT HauboJiee BHITOJEH POCT OTIYCKHBIX IIeH 3epHa U Ha
CKOJIBKO?

D. Ha ckosipko BO3pacTteT MaKCUMAaJIbHBINA JOXO/, €CJU K KOHIY IUIAHUPYeMOro Mepuoja
Oyner HeoOXOIMMO UMeTh Ha ckiiajie vib 1000 Oyierneii 3epHa?

OuncruTenbHbI 3aBOJ pacriosnaraeT 4 TUIAMM ChIPbsl, KOTOPOE HYKHO MOJBEPTrHYTh
00paboTKe, YTOOBI MOTYyYUTh 4 TMPOAYKTA: OEH3UH, OTOIUTEIFHOE MACJO, CAMOJIETHOE TOILIUBO M
MamuHHOe Macjo. CylecTByloT OrpaHMYeHHs] Ha MOTPEeOHOCTH B MPOAYKIMHU (CKOIBKO MOXKHO
[IpO/IaTh) M HAa HajMuue cblpbs. [IepBbIX TP BUAA TOIUIMBA PACXOLYIOTCS B TOIUIMBHOM LiEXe, a
YETBEPTHIM BUJ — B TOIUIMBHOM II€X€ M B 1IeXe MPOM3BOACTBA MAIIMHHOIO Macia. JJoxoasl,
pacxozibl, BHIXO MPOAYKIMH, KOJMUYECTBO CHIPhsl M1 MaKCUMaJbHasl TOTPEOHOCTh B IPOAYKIMH Ha
PbIHKE OTpakeHbI B TAOJHLIE:

Ceoipbe | Coippe | Coipbe | Coipbe 4 | Coipbe 4 | Liena Makc.
1 2 3 TOILL. Marll. npog. | morp.
Lex Macio
Broixon Bensun 0,6 0,5 0,3 0,4 0,4 45%/ 170000
MJIpA. T

npoaykuuu | OTonur. 0,2 0,2 0,3 0,3 0,1 30%/ 85000
(miapa. T MAacJo MJIpI. T
npoaykumu | Camorer. 0,1 0,2 0,3 0,2 0,2 15%/ 85000
Ha MJIpA. T | TOIUIMBO MJIpH. T
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CBIPBSI) MaruH. 0 0 0 0 0,2 60%/ 20000
MacJjio MJIPI. T
Hpyroe* 0,1 0,1 0,1 0,1 0,1

Ilena coipbst | ($/mutpa.T) 15 15 15 25 25

Cr-1b ip-Ba | ($/Mu1pa.T) 5 8,5 7.5 3 2.5

Chippsl B HAIMYUU 100 100 100 200 TbIC.

(OOYEK B HEOEITIO) TBIC. TBIC. TBIC.

[MocTpoiiTe afeKBaTHYI0 MaTeMaTUIECKYI0 MOJIEITb U PEIUTE 3a/1auy C Le/Ibl0 MAKCUMU3AUY
PUOBLIH.

Ecnu norpe6HOcTH HaceneHus: B OeH3uHe Bo3pacTyT Ha S000 muipA. TOHH, HA CKOJIBKO
W3MEHUTCS TPUOBLTH?

Ecnm nmorpeGHOCTH HaceneHHsI B OTONMTEILHOM Macie Bo3pacTyT Ha S000 muipa. TOHH, Ha
CKOJIBKO M3MEHHTCSI TPUOBLITH?

Y10 H3MEHNUTCS, €CJIH CTOMMOCTH 00padoTKH chipbs 1 Bo3pacrer Ha 5 $/muapa.1?

Kommanus mpojaet iBa MpoayKTa, KOTOpble OHA JIMOO TMOKYIMAET y APYrod KOMITaHHUH, JTHOO
MPOM3BONT Ha COOCTBEHHOM 3aBOjie, JINOO KOMOMHHMpPYET TOT U Jpyror BapuaHT. CTOMMOCTD
MOKYTIKH U ITPOU3BOJCTBA JI/Isi KOMIIAHUU M TEMITbI IPOM3BO/CTBA YKA3aHbl B TAOIHIIE:

IIpoaykr A IIpoaykr B
ITpousBoncTBO $ 1,00/mt. $ 1,70/mt.
IMokymka $ 1,20/mT. $ 1,50/mt.
Temn npon3BoacTBa 3 wr./4 S mr./4

Komnanus pgomkna umers no kpaineir mepe 100 mt. A u 200 wr. B kaxayio Hegemo.
[TpousBoncTBeHHOE BpeMst paBHO 40 U B HeJIeNI0, M IIPOCTOi 00xoauTcst Kommanuu B 2,50 $ B yac.
Kaxmyo Hepemo MoxeT ObITh mpoun3BeaeHo He Oosnee 60 mT. A u He 6onee 120 mt. B. Kpome
TOTO, K&KAYI0 HEJIEI0 MOKET ObITh KyIuieHo He Oonee 130 mrt. B.

A. OnpeueJmTe, KaK ﬂeﬁCTBOBaTL KOMIIaHWH, YTOOBI MUHUMU3UPOBATL HEICIIBHBIC
CYMMAapHbIC pacCXOIbl. OHPCIICJ'II/ITC BpeM:A MPOCTOA OJIA OITUMAJIBHOI'O ITJIaHA pa60T1>1.
B. Uto HU3MCHUTCA, €CJIN KOMITAHUSA YBEJIMYUT ITPOU3BOACTBEHHOEC BPEMA Ha 2 gaca?

C. Ha cKosbKO yBeJIMYATCsl PaCXO[bl, €CJIM CTOMMOCTh ITPOU3BOJICTBA €IMHUIIBI TIPOIYKTa A
Bo3pacreT Ha 0,5$?

D. Ha ckosbKO I0JKHA YMEHBIIUMTHCS 3aKYMOYHAs 1IeHa MpoayKTa B, 4ToOs! 3TOr0 mpoaykra
CTaJIO BBITOJIHEE MMOKYIATh OOJIbIIe, YeM IPOU3BOINUTH?

Komnanusi Xxo4eT BJIOKUTHh B IeHHbIE OyMard MUJUIMOH T0JUTapoB. PUHAHCOBBIA OT/IEN
MpeJCTaBUI ClIeyole JaHHbIe OTHOCUTEIBHO TOXOMHOCTH U (pakTopa pucka (dakropa) mais
CJIEYIOIIUX IIeHHBIX OyMar:

Kateropus Bkiana [Mpennonaraemelil TOAUYHBIN JOXOJ dakTtop pucka
(paxTop)

Axk1um tumna A 5 1

Axuuu tuma B 8 1,6

KoprnioparusHbie obmrarmm 10 0,5

[IpaBuTebCTBEHHBIE OOJTUTAITAM 8 0
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Ceprudukarsl coeperatenbHOro 6aHka | 6 0

[Ipenmnonaraetcs, 4TO JOXOJHOCTh U (DAKTOP PUCKA HE UBMEHSATCS B ILUITAHUPYEeMble CPOKU
BKJI1a/10B. CyILIECTBYIOT ClIE/lyIOIMe OTPAHUYEHUS:

Bkulagpl B MpaBUTENbCTBEHHBIE OONUTranuy U cepTUdUKaThl cOepOaHKa He JOJIKHBI
npesbiarh 50% ot o01Iel CyMMBI.

BkJiajibl B ak1tuu He JTOJDKHBI TTpeBbimath 40% ot o0IIed CyMMBI.

(hakTOp moptdens UHBECTUINI TOJDKEH OBITh MEHbIIE WK paBeH | (PHCK, TOMHOKEHHBIT
Ha CyMMY BKJIaJa B KaX/Iyl0 KaTeropuio MHBECTHUIIUM, EIEHHBIN Ha OOIIYI0 CYyMMY WHBECTUIINH,
HE JIOJDKEH MpeBbllath 1).

A. Chopmynupyiite 3aady Kak 3agady JUHEHHOTO MPOrPaMMUPOBAHUS U PEIIUTE €€ B
nakere Excel. Kakum OyzeT hakTop prcka 1ist ONTUMAILHOTO TTOPTQeIist MHBECTUITNI ?

B. Kakue 1ieHHbie Oymaru B JIaHHOM 3ajaye He peHTa0e bHbI 1 ioueMy? Ha cKosbKo ToKHA
YBEJIMIUTHCS UX JIOXOAHOCTb, YTOOBI CTAJIO BHITOIHO BKJIAAbIBATh CPENCTBA B 9TU IIeHHbIe Oymaru?

C. Yto u3MeHHTCs, eciii OyIeT CHATO YCJIOBHE BKJIA[bIBaTh B MPAaBUTEIbCTBEHHBIC
oOnurarmu U ceptudukatsl coepoanka He 6osee S0% ot oOieit cyMMbI?

D. Ha ckonbko yBeIMUUTCS J0XOJ, €CIIM YBEIUIUTh CyMMY BKJIaaa Ha 50000007

E. YBenuuurcs M JOXOIHOCTb, €C/IM MAaKCUMAJIbHBIN (haKTOP pUCKa MOPTdeIst UHBECTULIMIA
YBEJIMYUTh?

Huddepennuaibabie ypapHeHusi. Pacuerno-rpacgpunueckas padora Nel. Ucnous-
3oBatb MS EXCEL

1. 3agavya 0 pagMoOAaKTUBHOM pacra/e.

CkopocTb pacnaja pagus NPONOPIMOHAJIbHA €ro HaJM4yHOMY KosiuyecTBy x. Haiitu
3aBUCUMOCTb X OT BPEMEHH f, €CJIM U3BECTHO, UTO MO ucTeueHun 1600 et octaHeTcs MOJIOBUHA
HAYaJIbHOTO KOJIMUYecTBa paaus. [IpuHATh nepBOHaYaIbHOE KOJTMUYECTBO pajusi X,=2T.

a)llepenucary U3 TeTpagu Kak cTpouTcs JuddepeHinaibHOe ypaBHEHHE U HavyaJlbHbIE
YCJIOBUA JJIS IaHHOM 3aJauyd, U KaK HaXOJUTCA pelIeHUe: (PyHKLUS 3aBUCUMOCTH KOJMYECTBA
panus x OT BpEMEHH 1.

6)B MS EXCEL HapucoBats rpaduKk 3aBUCUMOCTU KOJMYECTBA pajivsl X OT BpEMEHH ¢ TIpU
pa3HOM HavyaJIbHOM KOJIUYeCTBe paaus X, (pazHor koHcTaHTe ()

B)IIomcunrars Kakoe KOJMUYECTBO (B MPOLIEHTHOM COOTHOILIEHUU U B IpaMMax) paaus
pacnazercs 3a a) k niet, 6) k+ 100 net, v B) pa3HUILy MKy STUMH 3HAUCHUSIMH.

k= BaiieMy HOMepy 110 CIIMCKY I'pyIbl, yMHO)keHHOMY Ha 100.

Jns pacueToB 11.B ucnonibzoBath MS EXCEL.

2. 3agada o pekjame nactol «bieHa-a-memn».

B ropoze N. exenHeBHO MpoaaBajioch B CpeIHEM Bcero 2 TIoOMKa macThl «biaeHa-a-men.
HpOI/I3BOIH/ITeJII/I MacThl PEIIWJIA HAYaThb PCKJIAMHYIO KaMIIaHUIO Ha MECTHOM TCJICBUACHUM. Hx
aHaJu3 MOKAa3aJl, YTO eCIM KaX[bli KUTeIb Oy/leT YUCTUTh 3yObl ABAXK/bI B IEHb, TO €XKeIHEBHAS
npogaxa gomkaa cocraButh 1000 TroOmkoB. Yepe3 10 mnel mocie Havata pekyiamsl B ropoae N.
crajo mponaBarbes 1o 20 TIoOUKOB nacTel. CunTasi CKOPOCTh POCTa MPOAAKH MACTHI MPOTIOPIIUOH-
JIPHOU Pa3HOCTH MEXIY Npe/ie/IbHBIM 3HAUeHHEM 00beMa Mpoak (HACHIIIEHHBIM CIIPOCOM) U €T0
TEKYIIMM 3HauYeHHEM, ONIPEACTUTh 3aKOH U3MEHEHUs TPOJaK B 3aBUCUMOCTH OT BPEMEHHU.

I)Ilepenucate U3 TeTpaau Kak cTpouTcs JuddepeHnraibHoe ypaBHEHUE U HavaJbHbIE
YCJIOBHS LTSI JAHHOM 3aa4M, M KaK HaXOIUTCS pelleHure: (pyHKIMs 3aBUCUMOCTH 0O0beMa MpOoak
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Y TIACThl OT BPEMEHH 1.

2)B MS EXCEL nHauyeptuth rpauk 3aBUCUMOCTH 00beMa MPOJAX Y MAacThl OT BPEMEHH .
ITyctb Ha rpacuke ¢ usmensiercs B fHsAx ot 0 1o 1000 c marom 50.

3)BhisicHUTD, a) Korga 00beM MpoJaxX JOCTUTHET /m TIOOMKOB B JIeHb, 4 TakkKe, 0) KaKuM
OyzeT oobeM npogax yepes n MecsaueB? [TokazaTh monydyeHHbIe 3HaUeHHs Ha rpaduke.

n= BallleMy HOMepY IO CITUCKY T'PYIIIIH,

m= BallleMy HOMepY IO CITUCKY I'pyrIibi*15.

Hns pacueros 1.3 ucnons3osath MS EXCEL.

Hudepennuanbabie ypaBHeHus1. PacuerHo-rpacpuueckast padora Ne2. Ucnmoan-
3oBatb MS EXCEL

Haiitu npubnuxenHoe perienue qudepeHIManbHoro ypaBHeH!s: MmetoaoM Ditnepa-Komm.

1. Haiiti npubmkenHoe perenue y(2) ¢ marom 0,1:

1) INoncuurars B MS EXCEL tabmuity merona itiepa —Komm ¢ marom 0,1, u HaiiTi pr6i-
WKEHHOE 3HaueHue y(2).

2) Onpenenuth TUN ypaBHeHUs. HaiiTu aHanuTryecku ooiee peleHre, YacTHOe perieHne 1
TOYHOE 3Ha4YeHue y(2).

3) OnpeaenuTh OTHOCUTEBHYIO M AOCOIOTHYIO TIOTPEITHOCTh METO/IA.

4) HapucoBatrs B MS EXCEL nomanyio Diinepa 1 caMy MHTETpajibHYI0O KPUBYIO Ha OTPE3Ke
[1:2].

2. Haiitu npubmmkenHoe pertenue y(0,4) ¢ Toanoctsio 1o 0,1:

1) IMoncuurars B MS EXCEL tabmuiy merona Sitiepa —Komm ¢ marom 0,1, v HaiiTh ipr6i-
wxeHHoe 3HaueHue y(0,4).

2) Onpeaenuts TUT ypaBHeHK. Haiitn aHammTidecku odImiee peleHue, YacTHOe pelieHue 1
TouHOe 3HauyeHue y(0,4).

3) OnpenenuTh OTHOCUTENIBHYIO U aOCOMIOTHYIO MOTpenrHOCTh MeToaa ¢ marom 0,1. Ecim
aOCOJTIOTHAST TIOTPEIIHOCTh MeHbIIe 3ajaHHoi TouHocTu 0,1, To TpebyeMoe pellieHre HaiiIeHo.
Ecnu Her, ymMeHbllIaeM 11ar B /iBa pa3a U MOBTOPsieM JeicTBus 11.1) 1 3) ¢ HOBBIM Iarom, U Tak J0
TeX Iop, TIOKa He OyJeT JIOCTUTHYTA 3aJaHHasi TOYHOCTb.

4) Hapucosats B MS EXCEL nomansie Diutnepa ¢ marom 0,1, 0,05 u 1.0. u camy
MHTErpajbHyl0 KpuByl0 Ha otpe3ke [0;0,4] u cpaBHuTh nx. Hanuiure cBOM BBIBOABI U3 3TOTO
CpaBHEHWUSI.

3. Haiitn npubnuxennoe pemienne y( /) ¢ marom 0,1,0,05, 1 TOUHOCTBIO OKPYTJICHUS 10
TBHICSIYHBIX ypaBHeHUs1 Pukkatu:

1) oacuutare B MS EXCEL Tabnuuy meroaa ditnepa —Komwu ¢ marom 0,1, coxpansis
TOYHOCTb OKPYIJIEHHSI IO THICYHBIX ¥ HAWTU MPUOIMKEHHOE 3HaYeHue y( 1 ).

2) Moacuutats B MS EXCEL Ttabnuny metoaa Ditnepa —Komu ¢ marom 0,05, coxpaHss
TOYHOCTbH OKPYIJIEHUS JIO TBICSTYHBIX M HAUTU MPUOIKEHHOE 3HaYeHue y( ] ).

3) Hapucosates B MS EXCEL nomansle Dinepa ¢ maroMm 0,1, 0,05 nHa orpeske [0;1] u
CpaBHUTH MX. Hanmimre cBou BBIBO/BI U3 9TOTO CPABHEHUS.
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Pazpa6oTunkm:

JIOLIEHT E.A. JlyTkoBcKas

(noonucv) (3aHuMaemast QONIHCHOCHb) (unuyuanel, pamunus)

[Iporpamma cocraBiieHa B cooTrBeTcTBHU ¢ TpeboBanusamu ®I'OC BO u yderom
pexomenpaimii [TIOOII no nanpaienuto noaroroBku 09.03.03 «IlpukinagHas uHpOpMATUKA».

[Tporpamma paccMoTpeHa Ha 3aceiaHuM Kadeapsl €CTECTBEHHOHAYYHbBIX TUCLIUIUINH

[Tpotokon Ne 6 ot «11» mapra 2024 r.

1.0. 3aB. Kadpeapsl ; E‘“/ A.T'. Banaxuu

Hacmoswas npozpamma, He modcem Oblmb 80CNpouU3sedeHa HU 6 Kakoi gopme Oe3
npeosapumenbHo20 NUCbMEHH020 PA3PEUEHUST KAPeOpbl-paspadomuuka npozpammol.
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