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AHHOTaUs

HucuunnuHa «Martematuyeckue MaKeThl aHAJIWTUYECKUX BBIUMCICHHUIM» BXOIUT B
00pa3oBaTeNbHYI0 MPOrPaMMy BBICIIET0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HarmpaBjeHuto  noArotoBku/  crenuanbHOCTH  09.04.03  «IIpuxmamnas  uHpOpMATHKAY
HanpasneHHoctn  «l{udpoBas aHanMTHKAa TPOU3BOJACTBEHHBIX CUCTem». JlucruruimHa
peanmmu3yetcs kadenpoit «Nely.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BHITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN |

VYK-1 «CnocoGeH oCyIecTBIATh KPUTHUUECKHH aHalu3 MPOOJEMHBIX CHUTYyalluid Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

[IK-1 «CriocoGHOCTh MPUMEHSTH COBPEMEHHbBIE METO/Ibl U HHCTPYMEHTAIbHbIE CPE/ICTBA
MPUKIATHON WH(POPMATUKU, B TOM YHUCIIC COBPEMEHHBIC MHTEIUICKTYalbHbIC TEXHOJIOTUH, IS
aBTOMAaTH3alK U HHGOPMaTU3aLKMKU 33724 HU(POBON aHAIUTUKU MTPOU3BOJCTBEHHBIX CHCTEM)»

Conepxkanue AMCIHUIUIMHBI OXBAaTHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MPUMEHEHHEM
MAKETOB AHAJIUTUYECKUX BBIYMCIEHUH HA MIpPHUMEpPE CHCTEMbl AHAIUTUYECKUX BBIYMCICHUN
Wolfram Mathematica.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue QGopMbl OpraHu3aluu
y4eOHOTO MpolLecca: 1abopamopHvle pabomsl, CaMoCmosmenvHas paboma o6yuaue2ocs..

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTAIUs B (popMe dK3aMeHa.

OO0mias TpyAO0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI»



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Ilenu mpenonaBaHWs JUCLMIUIMHBI — IIOJIyY€HHE HaBBIKOB pabOThl C IaKeTaMH
AQHAJMTUYCCKUX BBIYMCICHUN Ha TPUMEPE CHUCTEMbl aHAIMTHYCCKHX BbrumcieHuit Wolfram

Mathematica.

1.2. JucumminHa

BXOOUT B

cocCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeIbHOI MpOrpaMMbl BhICIIET0 00pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHp MmIaHUPYEMBIX PE3YIBTATOB OOYUEHHS 110 TUCLHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MUCHMIUIMHBI OOyYaroOIIUics TOJDKEH 00iajarh CieqyIoIuMH
KOMITETEHIIMSIMUA HJT UX 4acTsAMHU. KoMIeTeHIINY U WHAMKATOPHI UX JOCTHKCHHS NPUBEACHHI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIMIA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpymma)
KOMITCTCHITHH

Konn
HauMEHOBaHHE
KOMIIETEHIIUHA

KOI[ 1 HAUMCHOBAHUEC MHAUKATOpa JOCTHXKCHUA
KOMIICTCHIIM

YHuBepcaibHbIE
KOMIIETEHLINU

YK-1 Cnocoben
OCYIIECTBIISATh
KPUTHYECKHUM aHaIN3
POOJIEMHBIX
CUTyalluii Ha OCHOBE
CUCTEMHOI'0
MOJIX0/1a,
BbIpa0aThIBaTh
CTpAaTeruio AeHCTBUI

VYK-1.B.2 Biagets HaBbIKAMH HCHOIB30BAHMS
AJITOPUTMOB M IIUPPOBBIX CPEJICTB,
MpeIHAa3HAYCHHBIX JIJIS aHaTu3a HHPOPMAITUU 1
JIaHHBIX

[TpodeccuonanbHble
KOMITETEHIINH

ITIK-1 CnocobHOCTh
MPUMEHSITh
COBpPEMEHHBIC
METOJIbI U
UHCTPYMEHTAJIbHBIE
cpeicTBa
MPUKIATHON
UH(OPMATUKH, B TOM
YHCIIE COBPEMEHHBIE
MHTEIJIEKTyaIbHbIC
TEXHOJIOTUH, IS
ABTOMATHU3AIHNH U
nH(popMaTu3aIun
3a7a4 MQpoBoi
AHATATUKH
IPOM3BOJICTBEHHBIX
CHCTEM

ITIK-1.Y.1 ymeTh TEeCTUPOBATH PE3YIbTATHI
IIPOTOTUIIMPOBAHUS; IPUMEHATH METOLOJIOTHH
pa3paboTKu IPOrpaMMHOT0 00ECIIEYeHM I, B TOM
YHCJIE COBPEMEHHBIE NHTEIUIEKTYaIbHbIE
TEXHOJIOTHH

CaMOCTOATCIIbHOC 3HA4YCHHC,

2. Mecro nuctuIuIMHEL B cTpykType OI1
JuctumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIOIUX JUCIUTUIAH:
— « Maremartuka. MaremMaTuuecKuil aHaInu3,
— « Maremarnka. AHaTUTHYECKasi TEOMETPHS U TUHEHAas anreopay,
3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLMIUIMHBIL, MUMEIT Kak

TaK W MOTYT HCIOJB30BATHECA IIPU BBIIIOJHCHHUW HAYYHBIX

HCCIeIOBaHUM U IpU MOATOTOBKEC K BBIHYCKHOﬁ KBaJIH(I)HKaHHOHHOf/'I pa60Te.




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpeIe]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 17 17
AyoumopHhuie 3aHamus, BCEro 4ac. 34 34

B TOM YHUCJIC:

nexuuu (JI), (gac)

npakTudeckue/cemunapckue 3anatus (I13),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (gac)

9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 74 74

Buo npomesrcymounoit ammecmayuu: 3ayer,

mudd. 3auer, sk3amen (3auer, Audd. 3au, Ik3.) 3. 3.

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Pasnenl, TeMbI JUCIMILINHEL Texagm | 113 (C3))  JIP KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 3
Paznen 1. OcuoBsr pabotst B Wolfram Mathematica 4 10
Paznen 2. 3aganue u npuMeHeHre GyHKIHNA B 8 14
Wolfram Mathematica
Pasgen 3. Yopasstronie ctpykTypsl B Wolfram 4 10
Mathematica
Paznen 4. Matematnueckuii ananus B Wolfram 4 10
Mathematica
Pasznen 5. Jluneitnas anre6pa B Wolfram Mathematica 4 10
Pasznen 6. Busyanuzarust (I)yHKuHOHe_mLHHX 10 20
3asucumoctei B Wolfram Mathematica
HUroro B cemectpe: 34 74
Htoro 0 0 34 0 74

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATUH.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.




Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Y4eOHBbIM IJIAHOM He NPe1yCMOTPEHO

4.3. Ilpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl pakTUUECKUX 3aHATHH U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tembl npaktrueckux | OOpMbI NPaKTUUYECKUX | TPYyIOEMKOCTh, |IPAKTUYECKOU |pa3jieiia
/o 3aHATHI 3aHATAN (dac) IIOJTOTOBKH, | TUCLIMII
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HanmenosaEme TaGOpaTOpPHEIX pagoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (gac) MMOJATOTOBKH, | JHMCIIHI
(gac) JIMHBI
Cemectp 3
1 | OrpaboTka HaBBIKOB pabOTHI B Cpefie 4 2 1
Wolfram Mathematica.
2 | 3aganue u npuMeHeHne pyHkuuid B Wolfram 4 2 2
Mathematica
3 | [lpumeHeHne GyHKIUH K OTACTHHBIM YacTsIM 4 2 2
BBIPAKCHUM.
4 | IIpeoOGpa3oBaHue CIIUCKOB C MOMOIIIBIO 4 2 3
MIPEeIMKAaTOB, ONIEPAaTOPOB OTHOIICHUI U
YCIIOBHBIX OIIEPaTOPOB
5 | BeimonHenue 3agaHuii M0 MaTEMaTHYECKOMY 4 2 4
aHaynzy cpeactsamu Wolfram Mathematica
6 | BeimomHeHue 3aqaHnii IO JIMHEHHOH anredpe 4 2 5)
cpenctBamu Wolfram Mathematica
7 | Busyanuzanus GyHKIUI OT HENPEPBIBHBIX 4 2 6
TIePEMEHHBIX
8 | Buzyanu3zanus pyHKIHI OT JUCKPETHBIX 6 3 6
TIePEMEHHBIX
Bcero 34 17

4.5. KypcoBoe nMpoeKTUpoOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl caMocTosiTenbHON pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IUIIE 7.

Ta6ymmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 3,
Buna camocrostensHOM paboThI

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 20 20

nucuuriHbl (TO)

KypcoBoe npoextupoanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnaenue pedeparta (P)

[ToaroToBka K TEKyIIeMy KOHTPOJIEO 17 17

ycneBaemoctu (TKVY)

Jowmamrnee 3ananue (J3) 17 17

KonTponbusie pabotsl 3a0unnkoB (KP3)

IToaroToBKa K MpOMEXYTOYHOMN

arrectanuu (I1A) 20 20

Bcero: 74 74

5. IlepeueHn yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX MU3TaHUH

Tudp/ KomnuaecTBo 9K3eMITIsSpOB B
URL a P ec bubnuorpaduueckas ccpuika OubmoTeKe
P (KpoMe IIeKTPOHHBIX IK3EMITISPOB)

Kpucranunckuit B.P. Ontumuzanus B
OBC Jlawp | cucreme Mathematica: yueGHoe mocodue st ObC Jlanb
By30B / B.P. Kpucranuuckuii. — CaHkT-
[TetepOypr: Jlans, 2023. — 76 c.

Msrotun A.B. KoMIIbrOTEpHBIE CUCTEMBI
OBC Jlanp | cUMBOJIBHOM MaTeMaTuku: Y4yeOHoe nocodue OBbC Jlanb
/ Yausepcuret I'A. Cankr-IlerepOypr, 2014.
—68c.

Poanonosa I'.A. KomnbrotepHbie u
OBbC Jlanp | uH(pOpMaLIMOHHBIE TEXHOJIOTUHU B HAYKE U ObC Jlanp
npon3BoCTBE: yuel. mocodue / Tyna: Y3n-Bo
Tynal'V, 2021. - 159 c.

Onanuxuna O.B. [lpuknagasie 3axaun
ObC Jlanp | mexanuku B Wolfram Mathematica : yueOHoe OBbC Jlanp




nocobue / O. B. Onanuxuna - CaHKT-
[etepOypr : U3n-Bo 'YAII, 2021. - 162 c.

7. IlepeyeHb AIEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS JUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepeyeHb OJIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB  HMH(MOPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHON ceTr «MHTepHeT»

URL agpec HaumenoBanue
https://www.wolfram.com/ Caiit nponykuuu kommanuu Wolfram
https://www.wolfram.com/language/ Caiit ¢ ungpopmanmeii o Wolfram Language
https://demonstrations.wolfram.com/ CaiiT ¢ JeMOHCTPAMOHHBIMH IIPUMEPAMU
https://vk.com/wolframmathematica I'pynina BKoHTakTe 17151 pyCCKOS3BIYHBIX

nonb3oBareneit Wolfram Mathematica

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHEeUeHUs, HCIOJIB3YEeMOTO0 TPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedyeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumuie 10.

Ta6ymmma 10— [TepeyeHs mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

Wolfram Mathematica

8.2. IlepeueHb HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 KommbrotepHsrii kiacce lacr.15, ayn. 24-12

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadbnuie 13.




Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluN

Buza npomexyTo4HOM arrecTanuun IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas nmpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepun ouleHKH ypoBHSI CPOPMUPOBAHHOCTH KOMITETCHIIUI

Or1eHKa KOMITETEHIUN

XapakTepucThKa chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHa IIKaia PaKTep (bopvmp

— oOyuvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHON JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C MPAKTHICCKOM
JESITSIIbHOCTHIO HAIPABJICHMS;

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIIMATM3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITeIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0Oyyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,;

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM MPUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUs WIIK MHBIE MaTePUAITBI.
Bormpocs! (3agaun) nist sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

No mi/mm [Tepedens BOmpoOCOB (3a71a9) TSI SK3aMEeHA
WHANKATOpa




1 C nomomsio ¢pyuknuii Wolfram Mathematica mocrpotite rpaduk YK-1.B.2
dyaxumn f(X) =% +3%x* —5x+7
2 C nomomrsio ¢pyuknuii Wolfram Mathematica mocrpotiite rpaduk YK-1.B.2
dynkunn f (X, y) =sin(x+ y)exp(x —y)
3 C nomomsto ¢pynknuii Wolfram Mathematica naiigure nepsoodpasuyro | YK-1.B.2
dynxmuu T (X) = (X + 3)sin(2x) exp(—3x)
4 C nomomsio ¢pyuknuii Wolfram Mathematica naiigure BTOpyIo YK-1.B.2
npoussoanyto Gynxiuu T (X) = (X + 3)sin(2x)exp(—3x)
5 C nomomsto ¢pynkuii Wolfram Mathematica naiigure yactHbie YK-1.B.2
npoussoanyio Gynxmuu T (X, y) =sin(x+ y)exp(x —y)
6 C nomomsio ¢pyuknuii Wolfram Mathematica Berarcinre npeaen YK-1.B.2
. X*+2x-3
lim> 2272
-1 X“+3Xx-4
7 C nomorneto ¢pynkiuii Wolfram Mathematica naiiaure cymmy psina VK-1.B.2
= N
n=1 2n
8 C nomorneto ¢pynkiuii Wolfram Mathematica naiiaure cymmy psina VK-1.B.2
0 -Nn
27
n=1 n
9 C nomomsio ¢pyuknuii Wolfram Mathematica naiigure o6iee pemenue | YK-1.B.2
mudepenmanbHoro ypaperns y'—— Y = X
X
10 C nomorneio ¢pyukiuii Wolfram Mathematica naiiaure obmiee pemenne | YK-1.B.2
maddepentmansaoro ypasuenus Y "+ 2Y'—3y = (5x + 7)sin(2x)
11 C nomometo ¢pynkimii Wolfram Mathematica naiigure pemenue YK-1.B.2
CUCTEMBI JINHENHBIX YPaBHEHUN
6X+2y+2z2=-1,
IX+Yy+2z=-3,
4x+5y -3z =14.
12 [IpennoxuTe penieHne Ui BBIYMCICHHS pa3Mepa CITUCKa JaHHBIX YK-1.B.2
13 [IpennoxuTe penieHne Ui BBIYUCICHHS MAaKCUMAIIBHOTO 2JIEMEHTA B YK-1.B.2
CIIMCKE TAHHBIX
14 [MpeanoxuTe penieHne Uit BBIYACICHHS MUHUMAITBHOTO JIEMEHTA B YK-1.B.2
CIIMCKE TAHHBIX
15 [TpeanoxuTe penieHue mo NoJTyYEeHHIO IEPBOTO 3JIEMEHTa CITUCKA YK-1.B.2
JTAHHBIX
16 [peanoxuTe penieHne Mo NOJTy4ISHHIO MOCIEAHEro AIEMEeHTa CITUCKa YK-1.B.2
JIAHHBIX
17 [IpemioxkuTe penieHre mo MOMCKy MakCUMyMa (QYHKIIMH OJTHOU YK-1.B.2
IIEPEMEHHOM.
18 [IpemiosxkuTe pemieHue mo MOMCKy MUHUMYMa (YHKIIMU OJJHOM VK-1.B.2
MePEMEHHON
19 [MpeanoxuTe penieHue mo NOUcKy Makcumyma (pyHKIMU ABYX YK-1.B.2
MePEMEHHbIX.
20 [IpennoxuTe penieHne no NOoMcKy MUHUMyMa QyHKIIUH JIBYX YK-1.B.2




IMCPEMCHHEIX.

21 [IpemioxuTe peleHre 1Mo BEIYUCICHUIO IUIOIAAA MEKY IBYMs VK-1.B.2
KpUBBIMU
22 [TpuBenuTe npumep npumeHenus Gpynkuuu Plot [IK-1.V.1
23 ITpuBenure npumep npuMenenus Gyukuu ParametricPlot IK-1.VY.1
24 [Tpuenute npumep npumenenus Gyukuuu ContourPlot [IK-1.V.1
25 ITpuBeaure npumep npumeHenus Gyukuu DensityPlot IK-1.V.1
26 ITpuBenure npumep npumeHenus pyukuun Plot3D IK-1.V.1
27 [TpuBenuTe npumep npumenenus Gpynkuuu ParametricPlot3D IK-1.Y.1
28 ITpuBeaure npumep npuMeHenus Gyukmuu ListPlot IK-1.V.1
29 [TpuenuTe npumep npumeHenus: yukuuu ListLinePlot IK-1.Y.1
30 [TpuBenure npumep npumeHenus Gyukuun ListPlot3D IK-1.VY.1
31 [TpuBenute npumep npumenenus Gpynkuuu ListPointPlot3D IK-1.Y.1
32 [Tpuenute npumep npumenenus Gpynkuuu BarChart [IK-1.V.1
33 ITpuBeaure npumep npumenenus Gyukuun PieChart IK-1.V.1
34 [Tpuenute npumep npumenenus Gpynkuuu BubbleChart IK-1.Y.1
35 [TpuBeaute npumep npumenenus hyukuun Map IIK-1.V.1
36 IIpuBenure npumep npumeHenus pyukun MapAt [IK-1.V.1
37 [Tpusenute npumep npumerenus: pyukunu Apply IIK-1.V.1
38 [TpuBenure npumep npumeHenus Gyakimu Range [IK-1.V.1
39 [Tpuenute npumep npumenenus Gynkuuu Table IK-1.Y.1
40 [TpuBeaute npumep npuMeHeHus: GyHkimu Array IIK-1.V.1
41 [TpuBenuTe npumep npuMeHenus Gpyakuuu Tuples [IK-1.V.1
42 [TpuBeaute npumep npumeHeHus GyHkiuu Part IIK-1.V.1
43 [TpuBenute npumep npumenenus pynkuuu Take [IK-1.V.1
44 [TpuBeaurte npumep npumenenus pyukiuu Drop IIK-1.¥.1
45 ITpusenute npumep npumenenus Gpyukunu Append IIK-1.V.1
46 [Tpuenute npumep npumenenus Gpynkuuu AppendTo [IK-1.V.1
47 [Tpusenute npumep npumenenus Gpyukuuu Prepend IIK-1.V.1
48 [TpuBenuTe npumep npumerenus Gpyakuuu PrependTo [IK-1.V.1
49 I[puBeauTe npuMep NprMeHeHus GyHKuuu Join IIK-1.V.1
50 [TpuenuTe npumep npumerenus Gpynkuuu Flatten [IK-1.V.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3agayu) mist 3adeta / nudd. 3auera HHKATOPA

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B TabmwuIe 17.
Tabnuna 17 — Ilepeyers TeM Uit KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS. KYPCOBOM pabOTHI

IlepeyeHp Tem Ui KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

IIpeJICTaBJICHBI B Ta0wmIe 18.

Ne o/ [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboTHI
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTalliM B BHJIE TECTHPOBAHUS




Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

Kon

[IpumepHBIil mepedeHb BOMPOCOB 1711 TECTOB
UHAMKATOpa

1

[TpounTaiite TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIUILIUTE
apryMeHThbI, 000CHOBBIBAOIIIKE BHIOOP OTBETA. IK-1.V.1
PesynbraTom BheinosHeHus: koMaH el Range[3] Oyxer
1. {1,2,3}
2. {3}
3. {111}
{3,3,3}

[TpounraiiTe TeKCT, BEIOGPUTE MPABIIIBHBIN OTBET M 3aIIUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. [IK-1.V.1
[Tepsbrii a1eMeHT cnucka list MokeT ObITh HaliIeH C TOMOILBIO KOMaHIbI
1. Part[list,1]
2. list[[1]]
3. list[1]
Take[list,1]

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Ka)» 1011 O3ULIMH,
JAaHHOU B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOIIYIO MTO3UIINIO B IIK-1.V.1
IIpaBOM CTOJIOLIE.

1. ®ynkuus Plot A. CTpout rucrorpammy

2. Oynkius ListPlot b. Ctpowurt rpadux ¢pyHkuum,
3aJaHHON aHAJIUTUYECKOM
dhopmyoi

3. ®ynkuus BarChart B. Ctpout KpyroBymo guarpammy
4. dyuknus PieChart I'. Ctpout rpaduk GyHKIHH,
3aJIaHHOM I1OCJIEI0BATEIbHOCTHIO
YHCIIOBBIX 3HAYCHHM

[IpounTaiiTe TEKCT U 3aIUILINUTE Pa3BEPHYTHI 0OOCHOBAHHBII OTBET.
C nomomuipto komana Wolfram Mathematica moctpoiite rpadguk cymmsbr YK-1.B.2
MEPBBIX YETBIPEX CIIaraeMbIX pa3iioxkeHus: pyHKmu SiN(X) B psi
Makiopena

[IpounTaiiTe TEKCT U 3aUILNUTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET.

C nomomipto komana Wolfram Mathematica Berauciute nHTErpan YK-1.B.2
5

J'(x2 +3X + 2)e’2xdx

1

1.

2.

3.

CUCTEMA OLIEHMBAHMUS TecToBbIX 3a1aHU:

3agaHe KOMOWHUPOBAHHOTO THIA C BBHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
MPEJIOKEHHBIX 1 000CHOBaHWEM BhIOOpA CUMTAETCSI BEPHBIM, €CIIH MPaBUIHHO yKa3aHa
nudpa oTBETA M NPUBEACHBI KOHKPETHBIE apTyMEHTHI, WCIIONb3yeMbIE MpPU BBHIOOpE
orBera. [lomHOE coBmajieHWe C BEPHBIM OTBETOM OIlLlIEHHWBaeTcs 1 OalioM, HEBEpPHBIH
OTBET WJIH €r0 OTCyTCTBHE — () OaIIOB.

3amanne KOMOWHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKHUX BAapUAHTOB OTBETa U3
MPEVIOKEHHBIX W Pa3BEPHYTHIM OOOCHOBAaHHWEM BBHIOOpAa CUYUTAETCS BEPHBIM, €CITH
MPaBUJIBHO YKa3aHbl IUQGPBl OTBETOB W TNPUBEIEHB KOHKPETHBIE apPTyMEHTHI,
UCIIONIb3yeMble TIpH  BbIOOpe OTBeTOB. [loiHOE coOBMajeHWE C BEPHBIM OTBETOM
orieHuBaeTcs 1 6anmom, eciu JOMyIIeHBI OMTMOKHU WK OTBET OTCYTCTBYeT — () 6asuioB.
3aaHne 3aKphHITOTO THUIA HA YCTAHOBIIEHWE COOTBETCTBHS CUYMTACTCS BEPHBIM, €CIIH
YCTaHOBJICHBI BCE COOTBETCTBUS (ITO3UIIMU U3 OJHOTO CTOJIOIIa BEPHO COIMOCTABIIECHBI C




NO3ULUAMH JIpyroro cronbua). [lonHoe coBmazeHne ¢ BEpHBIM OTBETOM OLiEHUBaeTcs |
OayuToM, HEBEPHBIM OTBET WJIH €ro OTCyTCTBHE — () Gaios.

4. 3agaHue 3aKpBITOTO THIIA HA YCTAHOBJIEHUE IOCIIEJOBATEIBHOCTU CUYUTACTCS BEPHBIM,
€CJIM MPaBUIIbHO yKa3aHa B MOCieoBaTeIbHOCTh OYyKB. [loHOE coBmaneHue ¢ BEpHbIM
OTBETOM OIIeHHBaeTca | OaisioM, eciau JOMyIIeHbl OIIMOKH MM OTBET OTCyTCTBYeT — 0
0asoB.

5. 3amanue OTKPBITOTO TUNA C Pa3BEPHYTHIM OTBETOM CUMUTACTCS BEPHBIM, €CIH OTBET
COBMAJIaeT C ATAJIOHHBIM IO COJIEpPKaHUI0 W TMojHoTe. [IpaBuibHBIA OTBET 3a 3ajaHue
olleHUBaeTcs B 3 Oamia, €CaM JOMyIIeHa OJHa OMIMOKa \ HETOYHOCTh \ OTBET
NpaBUIbHBIN, HO He MOJHBIA — | Gami, ecnu gomyiieHo Oomee 1 ommOku \ oTBET
HEMpaBWIbHBINA \ OTBET OTCYTCTBYeT — () Oa/LIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOpPMBI
00yd4eHus1, mpeacTaBlIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyOIIMX NOPAAOK M MPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTalMy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuaina (re npedycmompeno yuebHbiM NAAHOM N0 OAHHOU OUCYUNIUHE).

11.2. Meroauueckre yKasaHds Ui OOy4JarONMXCS 0 Y4YacTHIO B ceMHHapax (e
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHHs sl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHsTHil (He npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

11.4. Metoauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHHs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBaJU(UKAIMOHHONW XapaKTEpPUCTHKOW 0O0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue nabopaTopHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecIeunBarONINM PEHICHUE CIEAYIONINX OCHOBHBIX 337124 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JICTAIM3AIUS TEOPETHUECKUX 3HAHHWH, MOJYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMOH TUCIUIINHE;




— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3a,Z[aHI/I€ " TD66OBaHI/I$I K IIPOBCACHUIO J'Ia6ODaTODHBIX D8,60T

JlaboparopHble pabOTBI MO MUCHUIUIHHE «MaTeMaTHYecKue MaKeThl AHATUTUYECKUX
BBIYUCIICHUIN) IIpOBOAATCA B KOMIIBIOTCPHOM  KJIacCCe. IIJ'I}I 066CHCHCHI/I${ IIPOBEACHUA
71ab0paTOpHBIX PadOT B KadyeCTBE MPOTPAMMHOIO OOECIICUEHUSI HCIOJIb3YeTCS TUCTPUOYTUB
Wolfram Mathematica.

Ilenp maboparopHoit pabOThl — W3ydeHHE (PYHKIIMOHAIBHBIX BO3MOKHOCTEH CHCTEMBI
Wolfram Mathematica, a Tak:ke mosrydeHus1 HaBBIKOB IPOBEACHHS aHATUTUYECKUX BBHIUYHCIICHUI
¥ BU3YyaJIM3aliu pe3yJIbTaTOB.

[Topsnok npoBeneHus 1abopaTOpHON PabOTHI:

1. Teopernueckas 4acTb
N3yuenune komaH]1, HEOOXOIUMBIX ISl BBIIIOJIHEHUS J1a00paTOpHOM paboThI
2. BBojgHas yacth

- IOJIy4€HUE CTYJEHTOM JI0MycKa K padoTta (yCTHBIHM ompoc)

- MIOJTyY€HUE CTYICHTOM 3a/IaHHs

- coollIlleHne mpenojaBareieM ykazaHui K pabore (HamOMHHAHHME M3y4aeMbIX KOMAaH]
cucrembl Wolfram Mathematica, HeoOXOIMMBIX JUIS BBIOJIHEHHUS 3aJaHus, IIOKa3 CII0COO0B
BBITIOJTHEHMSI OT/ICILHBIX ONEPAIHA, TPEIYIPEKICHNE O BOSMOKHBIX ONIHOKAX )

3. OcHOBHasl 4acTh

- HabOp CTYACHTOM TEKCTa MPOTPAMMBI C IMOCIICIYIOIICH ero KOMIWISIIHEH

- cooOleHne npernoaaBareneM (B ciydae HEOOXOAUMOCTH) JTOTIOJHUTENBHBIX YKa3aHUM
(TIOBTOPHBIH 1OKa3 U pa3bsICHEHUE UCIIOJHUTENIbCKUX AEHCTBUI)

4. 3akIrounTenbHas 4acTh

B zaxmrounTenbHOM YAaCTH CTYIAEHT JOJDKEH MPOJAEMOHCTPUPOBATH IOJTyYEHHBIE
pe3ynbTaThl MPENOAABATEINIO.

CrpykTypa B hopMa OTUETA O JJabopaTOpPHOM padboTe

Ot4er 0 1ab0OpaTOPHOI paboTe JOKEH COJIEPIKATh CICTYIOIINE PA3IeIIbl:

- TUTYJBHBIN TUCT

- 11eJ1b TaOOpaTOPHOM PadOTHI

- opmynrpoBka 3a1aHus

- OCHOBHAs YacTh (JIOJDKHA COJEPIKATh PACIeYaTKHd MCXOJHOTO M CKOMITHIIMPOBAHHOTO
daitnon)

- BBIBOJI (OITMCHIBAIOTCS UTOTH Pa0OTHI, TPOBOIAUTCS aHAIH3 TIOTYICHHBIX PE3YJIbTaTORB).

TpeboBanust k ohopMIEHUIO OTYETA O JJAbopaTopHOU paboTe

TpeboBanust k 0popMIIEHUIO OTYETA O J1a0OPaTOPHOM paboTe U3I0KEHBI B JEHCTBYIOIUX
craggaprax ['OCT 2.105-2019 «ECKJ[. OOmue TpeboBaHMS K TEKCTOBBIM JOKyMEHTam» U
I'OCT 7.32-2017 «CUBUJ. Otyer o Hay4yHO-HMcciaenoBarenbckoi pabote. CTpykTypa u
npaBuia opopMIIEHUs», KOTOPhIe MOXKHO HailTh B uTepHeT Ha caiite 'Y AT

https://guap.ru/regdocs/docs/uch

11.5. Metoauueckue ykazaHUs Ui OOyYalOMIMXCA MO MPOXOXKIACHUIO KypCOBOTO
POCKTUPOBAHUS/BBIIOJHEHHS KYPCOBOM paboOThl (Heciu npedycmompeno yueOHviM NAAHOM NO
OaHHOU Oucyuniume)

11.6. MeTtoauueckue yKazaHus ISl OOYJAIOIIUXCS TT0 TPOXO0KACHUIO CAMOCTOSATEIHHON
paboTHI


https://guap.ru/regdocs/docs/uch

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJAIONIUIICS BBIMOIHAET paboOTy MO
3aJIaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE ITpEIoaBatrelisi, HO 0e3 ero HEeMOCPEACTBEHHOTO
y4JacTusl.

Jlns oOyuaromuxcsi o 3a049HOM (hopme OOydeHHs, caMOCTOSITeIbHAs paboTa MOXKET
BKJIIOUaTh B €051 KOHTPOJIbHYIO PaboTy.

B mpornecce BBINONHEHHST CaMOCTOSATENbHOM paboThl, y oOydwaromierocsi (opmupyercs
1es1eco00pa3Hoe IIaHMPOBaHUE pabouero BpeMEHU, KOTOPOE MO3BOJIAET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOGHHM M CHUCTEMAaTH3allMU NPUOOPETaEeMbIX 3HAHUH, 0OECIeunBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poecCHOHATBHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaIOIIMX CSISIBISIOTCA:

—  y4e0HO-METOINYECKUI MaTepHall 1o AUCIUILTHHE.

11.7. MeTtoguueckue yKazaHus Uil OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadeCTBAa 3HAHUM
00yyaroIuxcsl, OCyLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIINHBI.

Texkymuil KOHTPOJIb OCYHIECTBIISAETCS ITOCPEACTBOM IPOBEPKU OTYETOB O BBHIIIOJHEHHUU
CTYACHTaMHM J1a0OpaTOpHbIX paboT, pa3MellaeMblX B HUX JIMYHBIX KaOMHeTaXx B
aBTOMAaTHU3UpOBaHHON MH(popManmoHHou cucreme ['Y ATl

11.8. MeToau4eckue yKa3zaHUs JUIsl O0y4aroONIMXCs MO MPOXOKICHHUIO IMPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTansi  OOyYarOUIUXCsi — MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3ylIbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYYalIIUMCA B Ipoliecce
I/I3y‘~I€HI/I$I BCCI71 JUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTI)I, CHOCO6HOCTI/I
NPUMEHATh MX JJIs pPElIeHUs MPAKTHUUECKUX 3a7ad. JK3aMEH, KaK MIpaBWiO, MPOBOAMUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO», «HEYIOBIETBOPUTEIHHO.

JK3aMeH cAaeTcs mo dmiaeram.
B 6unere Tpu Bompoca.
Bonpoc 1 — ungukarop [1K-1.V.1 (pa3zgen 1 quciumnivHb)
Bonpoc 2 — unaukarop [1K-1.V.1 (pa3zaen 3 quciumniInHb)
Bompoc 3 — unnukarop YK-1.B.2
Jonyck K 3K3aMeHy OCYIIECTBIISICTCS 10 OajiyiaM, HaOpaHHBIM 32 BBITTOJTHEHUE
nmabopaTOpHBIX paboT B TeueHue ceMectpa. OT KoiMuecTBa HAOpaHHBIX B TEUEHUE CEMECTPA
0aJlJI0B 3aBUCUT KOJMYECTBO BOIPOCOB, HA KOTOPbIE TPEOYETCS BEPHO OTBETUTD.
Ecnu 3a cemectp HaGpaHo Oaios:
85-100% — otBeT Ha Ouier He TpeOyeTrcs
70-84% —Bonpoc 3 u3 ouieta
50-69% — Bonpoc 3 u m000ii apyroii Bompoc U3 6ueTa Ha BHIOOD
35-49% — oTBeT 1O OHMIIETY Ha BCE BOIPOCHI
MeHee 35% 6anoB — OTBET 1O OMJIETY Ha BCE BOMPOCHI M PEIICHUE JIOTIOTHUTEIIFHON 3a/1au



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




