MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
METO/JIbI TPUKJIAJTHONH MATEMATHUKH

VYpoBeHb 00pa3oBaHus: BbicLIee 00pa30oBaHNe - MATHCTPATypa
Hanpasnenue noarorosku / crieranbHocTh: 01.04.02 IpukiaaaHas MaTeMaTHKa 4 HHPOPMAaTHKA

Hamnpasnennocts (mpoduie) / cnenuanuzainus: KoMnboTepHoe MOdeJMPOBaAHNE U YIIPaBJIeHUE B
3JIEKTPOHHBIX CHCTEMAaX

dopma 00yueHUs: 3a09HAA

@daxynpTeT: 3a04HbINH M BeyepHHUil pakyabTeT (3uBD)

Kadenpa: Kadenpa paanodjieKTPOHHBIX TEXHOJIOTHI U IKOJOTHYECKOro MmoHuTopunra (PITIM)
Kypc: 1

Cemectp: 2

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunb! yueOHOI nesTenbHOCTH 2 cemecTp Bcero Ennnunel

JIeKIIMOHHbBIE 3aHATHSA 4 4 JacoB
[IpakTryeckue 3aHATUA 4 4 4acoB
CamocTtosarenbHas pabora 130 130 4acoB
KoHnTpoabHble paboThl 2 2 4acoB
IToaroroBka u cmava 3adera 4 4 JacoB
OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 3.€.

®opMBbI MPOMEKYTOUYHON aTTECTALUS Cemectp KomnuecTtBo
3auer 7
KonTposabHble paboThl 2 1

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoeaHa Ha noptane Ne 77467



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. I/I3y‘-ICHI/IC TCOPCTHUYICCKHUX MECTOAOB U OCBOCHUC IMMPAKTUUCCKUX HABBIKOB B PCUHICHUUN PCAJIbHBIX
3aaga4, CBA3AaHHBIX C 6y11yu1e1>’1 CIICHHUAJIbHOCTBIO. HWcnonp30BaHWE BLIUMCIUTEIBHON TEXHHKH Ha
NPAKTUYCCKUX 3aHATUAX IMMOMOTacT CTYACHTaAM HpI/IO6peCTI/I HAaBBIKHW MOCTPOCHUA U HUCCIICAOBAHUA
Pa3InIHbIX MCTOJ0B npm(na;[Hoﬁ MAaTEMAaTUKU.

1.2. 3agauy AUCHUILIUHBI

1. OcHOBHOM 3a/aueil U3y4YeHUs AUCHUIUINHBI SBIACTCA MPUOOPETEHHE CTYJICHTAMH MPOYHBIX
3HAHWH ¥ MPAKTUYECKUX HABBIKOB B 00JIaCTH, OMpeeNIsieMO OCHOBHOM I1eJIbI0 Kypca. B pesynbrare
HU3YUYECHHSI AUCUUIIUHBI "MeToAbl MPUKIagHOW MAaTEeMAaTUKH " CTYJI€HTHI JOJKHBI 3HATh OCHOBHBIE
TTOJIOKEHHS M3y4aeMbIX pPa3J/iesIOB BBIUNCIUTEILHON MaTeMaTUKH, YMETh (POPMYITUPOBATh U TI0KA3bIBAThH
OCHOBHBIE PE3yJIbTaThl ITUX Pa3/iesioB. B X0/e MpakTUYECKUX 3aHATUMU CTYACHTHI JOJDKHBI MPUOOPECTH
HaBBIKH PELICHMS 33/1a4 110 BCEM pa3jiesiaM, B TOM YHCJIE, U C UCTI0JIb30BaHuEM DBM.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctumiue: Moayns HanpasieHus noarotoBku (hard skills — HS).

Nunexc qucuumiuael: 51.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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YK-1. Cnocoben
OCYILIECTBIISATh
KPUTHYECKHUI aHAIN3
IPOOJIEMHBIX CUTYyalUi
Ha OCHOBE CHCTEMHOT'O
M0/JIX0/1a, BBIPA0ATHIBATh
CTpaTEruI0 ACUCTBUI

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

[TonrmaeT MeTOo/Ibl pelIeHns IPOOIEMHBIX
CUTyaluil B HAyYHO-TEXHUYECKOU U
MIPOM3BOJICTBEHHOH MPO(}ECCHOHAIBEHON
IIPaKTHUKE

YK-1.2. Y™MeeT npumMeHATH
METOJMKH TTOUCKa, cOopa n
00paboTku nHpoOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(pOpMalnu, NOTYy4YEHHON U3
pa3HbIX UCTOYHUKOB

[TommydaeT HOBBIE 3HAHUS HA OCHOBE
CHUCTEMHOTI0 MO/IX0/1a; KPUTHUECKH
aHAJIM3UPYET JaHHbIE TI0 CIOXKHBIM HAyYHBIM
npoOeMaM, OTHOCSIIIUMCS K
npodeCCHOHAIBHON 00J1aCTH; OCYIIIECTBIISET
MOMCK PEIICHU Ha OCHOBE HAyYHOU
METOJI0JIOTUU

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHajIu3a U
CHHTE3a HHpOpMaLUHY,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHoco0eH reHepupoBaTh
pas3uYHbIC BAPUAHTHI
peLeHHsI TOCTABICHHBIX
3a1a4

Brageer HaBbIKaMH POTHOCTUYECKOM
JIeATETbHOCTH, IO3BOJIAIOIECH BBICTPAUBATh
CTpaTeruio UCCIEI0BAHUN U MPAKTUYECKHUX
pelieHnil; HaBbIKAMH CTPATErHYECKOTO
TUTAHUPOBAHMSI B PA3TUYHBIX 00JIaCTsIX
npodecCHOHANBLHON e TETbHOCTH

Oo6menpodgeccnoHaNbHBI

€ KOMIICTCHI MU

OIIK-1. Cnocoben
periaTh aKTyaJIbHbIC
3a7a41
byHIaMEHTAIBHON U
MPUKJIATHOU
MaTeMaTUKu

OIIK-1.1. 3HaeT OCHOBEI
byHIaMEHTAIBHON U
MIPUKJIATHOW MaTeMaTHKH,

3HaeT OCHOBHI (hyHIAAMEHTAITBHOU U
MIPUKIIATHON MaTeMaTHKH, OCHOBBI
BBIYHUCTUTEILHON TEXHUKHU U

OCHOBBI BEIYMCITHTEIEHON IpOrpaMMHUPOBAHHS

TEXHHUKH U

pOrpaMMHPOBAHHS

OIIK-1.2. Ymeer pemiath VYMmeeT pemiats cTaHAapTHBIE

CTaHJapTHBIC npodecCUOHATIBHBIC 3a/1a41 C IPUMEHEHUEM
npodecCUOHATBHBIE 3a/1a4H C |E€CTECTBEHHOHAYYHBIX 3HAaHUH, METO0B
NpUMEHEHUEM MaTeMaTHYECKOro aHAJIN3a U MOJEIHPOBAHUS

CCTCCTBCHHOHAYYHbBIX 3HaHPII>'I,
METOJ0B MaT€MaTU4ICCKOIo
aHaJIn3a 1 MOACIIMPOBAHUA

OIIK-1.3. Biageet HaBbIKamMu
TEOPETUIECCKOTO
HCCIIEN0BaHUs 0O0BEKTOB
npodecCuoHAIbHON
JIEITENNLHOCTH

BJ'IaI[CeT HaBbIKaMU TCOPETUYCCKOTO
UCCIIEIOBAaHMS OOBEKTOB MPOPECCHOHATTEHON
JeSITETTbHOCTH

IIpodeccnonanbHbIe KOMIIETECHIIUA

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4arommxcsi ¢ penoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst
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OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aU€THBIX eWHUII, 144 akaJeMUYecKuX 4acoB.

Pacnipenenenue Tpya0eMKOCTH JTUCIUILIAHEI 110 BUAAM YYSOHOM JEATEILHOCTH MPEICTABICHO B
tadimue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YUY€OHOM eSITeTbHOCTH

“ Beero  |CemecTpsl
Bunpl yueOHOI AesITeTbHOCTH
4acoB 2 ceMecTp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 10 10
JIeKunoHHbIE 3aHATHS 4 4
[IpakTHyeckue 3aHATUA 4 4
KonrtposnbHbie paboTbl 2 2
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCcsl, B T.4. KOHTAKTHasA 130 130
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ npenoaasareieM, Bcero
[ToaroroBka k 3auery 40 40
[ToaroToBka Kk KOHTPOJIBHOM paboTe 46 46
IToaroTroBka K TECTUPOBAHUIO 44 44
IToaroroBka u capaya 3auyera 4 4
O0mas Tpy10eMKOCTh (B Yacax) 144 144
Oo0mas TpynoemMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa JTHUCIHUIUIMHBI 0 pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.

Ta6muma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUBI YI€OHON ACATEIHHOCTH

Bcero
Jlek.
[Ipak. | Cam. 4acoB dopMupyemsbie
HasBanus paznenos (TeM) JUCIUILTUHBI 3aH.,
q | 3Hs 1 pab., g (6e3 KOMIICTCHITUHT
3a4eTa)
2 cemecTp
1 [MorpemHocTH BhIuMCIeHUH. [IpubmmkeHHOS 1 1 35 39 OIIK-1, YK-1
pelICHUE HEIMHEWHBIX YPAaBHEHUN C OJHOU
MEPEMEHHOMN
2 YuciieHHbIe METO/IbI PEIIEHUS] CUCTEM 1 1 45 47 OIIK-1, YK-1

JUHENHBIX anreOpanyecKux ypaBHEHHI.
Pemenne cucrteM HEITMHENHBIX ypaBHEHUN

3 [Ipubnmxkenue hyHkuui. YnucnenHoe 2 2 50 54 OIIK-1, VK-1

muddepennrpoBanne GpyHkuuii. Yuciennoe
UHTErpUpoBaHue QyHKIHI

Uroro 3a cemectp| 4 4 130 138
Hroro| 4 4 130 138

5.2. Conep:xanue pa3esoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JICKIHUIM) MPUBEICHO B TabywmIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.Y. 11O JICKIIHSIM)

TpynoemkocTs
HazBanus paznenoB | Comepskanue paszienoB (TeM) TUCIUTIIUHEI (B (HeKIHOHHbIe dopmupyembie
(TeM) TUCIUTIITUHBI T.4. 10 JICKIIHSM ) KOMIIETECHIIUU
3aHATHUSA), U
2 cemecTp
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1 [Morpemnoctu
BBIYHCIICHU.
[TpubnmxenHoe
pelIeHHE HEJTMHENHBIX
YpPaBHEHUH C OJHOM
IIEPEMEHHOMN

Hcrtounnku norpemHocten. [lonarue
npuOIMKEHHOTO Yrcia. AOCOMOTHAS U
OTHOCHTEJIbHAs OrpeliHoCTU. BepHble
udpsl yrcna. CBsi3b OTHOCUTEIBHON
HOTPEIIHOCTH C KOJIMYECTBOM BEPHBIX 3HAKOB
yycina. [lorpemHocts CyMMBbI, pa3HOCTH,
NPOM3BEICHUS, YACTHOTO, cTereHu. O0mas
dopmyna i TOrPeIHOCTH (PYHKIINH.
OOpaTHas 3a7a4a TEOPUH OIPELIHOCTH.
Jlokanu3anus KOpHei; 00yCIOBIEHHOCTh
3a/1a4¥ BBIYMCIIEHUS KOpHA. MeTobl
HaXOXXJCHUS KOpHEH: mepedopa, Orcekuuu
(meTon guxoromun); metoa HeroToHa;
moaudukanmu Mmeroaa HetoroHna
(ynpouenssiii Mmeton HetoToHa, Xop,
cexymux, meroa Creddencena);
KOMOMHMPOBAHHBIN METOJ]; METO UTEPALIA.
OO0yc0BIEHHOCTh METO/1a IPOCTON UTEpaLUU
u Metoga HproToHa; 4yBCTBUTEIBHOCTD K
HOTPELIHOCTSIM.

OIIK-1, YK-1

Hroro

2 YucneHHbIE METOIBI
peLICHUs CUCTEM
JIMHENHBIX
anreOpanyecKux
ypaBHeHul. Pemenue
CUCTEM HEJIMHEHHBIX
YpPaBHEHUU

ITocranoBka 3agaun. Hopmbl BEKTOPOB 1
MaTpHll; a0COIIOTHASE U OTHOCUTEIIbHAS
HOTPEIIHOCTh BEKTOPOB. OOYCIOBIEHHOCTh
3a/1a4U PEIICHUS CUCTEM JIMHEMHBIX
anreOpanyeckux ypaBHeHui. [Ipsmbie
metopl pemenus CJIAY: meton 'aycca
(cxema eIMHCTBEHHOT'O JICJIEHUs, CXeMa C
BBIOOPOM T'JIABHOT'O 3JIEMEHTA IO CTONOIY);
cBsa3b Meroza ['aycca ¢ LU-pasnoxenuem
maTtpuubl. QR-anropurm pemwenus CJIIAY
(Metox Bparienuii). Meron
OpPTOTrOHAJIU3ALMH; METO XaJIeLKOrO0.
Wrepaunonnsie Metobl pemenns CJIAY:
METOJI IPOCTON UTEPALIUU, METO 3eHAeIs.
CX0IMMOCTb UTEPALIMOHHBIX MPOLIECCOB.
[TorpemHocT! UTEPALIMOHHBIX IIPOLIECCOB.
Pemenue nepeonpenenennon CJIAY
METOJ0M HaUMEHBIINX KBaJAPATOB.
Brruucnenue onpenenureneii: meron I'aycca,
MmeTox Xaneukoro. Beraucnenue oopaTHoit
Matpulel. [loctaHoBKa 3aa4n; JIOKAIU3aLMs
KOpHEH; KOPPEKTHOCTh M 00YCIOBIEHHOCTb
3agaun. Metoa HeioToHa;
MoauHUIMpoBaHHBIN MeTo HbioTOHA;
yrpolieHHb metox Herotona. Merog
uTepanuu. Y CIIOBUsS CXOAUMOCTH METOa
urepauuil. I'paieHTHBIA METO/,.

OIIK-1, YK-1

Hroro
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3 [Ipubnmwxenue
¢yukuuil. YucnenHoe
Qg depeHIpoBaHne
¢yukuuil. YucnenHoe
MHTETPUPOBAHHE
byHKIMA

[TocranoBka 3anaun. MHTEpHIOISIIUSA
0000IIEHHBIMA MHOTOWJICHAMH.
[lonnHoMUHAaNIbHAS UHTEPIIOJIALINSA,
MHorowieH Jlarpanxka. I[lorpemunocts
MHTEPNONIALUNA. MUHUMH3AIMS TIOTPELIHOCTH.
WuTepnonsumonnas gopmyna Herorona s
paBHOMepHOU ceTku. Popmyna Herotona miis
HEepaBHOMEPHOH ceTku. [ mobanpHas
MOJIMHOMMHAJIbHAS. UHTEPIIOJISALIUS.
UyBCTBUTEIBHOCTH UHTEPIOJIALIUOHHOTO
MOJIMHOMA K IOIPEHIHOCTSIM BXOJHBIX
JaHHbIX. IHTEpHOsIus ¢ TOMOLIBIO
«CKOJIB3s1ero» nonuHoma. Kycouso-
MOJIMHOMMHAJIbHAS. UHTEPIIOJISALIUS.
[IpeobpazoBanue Oypre, AUCKPETHOE
npeoOpa3zoBanue. TpUroHoMeTpruIecKas
uHTepnosnys. [Ipudnmkenue crurailHamMH.
JIuneiinsle, mapadbonuueckue, Kyonyeckue
crutaitapl. OpTOroHANBHBIE CHCTEMBI (PYHKIIUH
(mokasarenbHbIE U TPUTOHOMETPUYECKUE
¢ynkuun). [TocranoBka 3agaun. [Ipocreitmme
¢dopmybl uncieHHoro audHepeHInpOBaAHMS:
BBIUKCJIEHHUE [1EPBOM MMPOU3BOIHOM,
BBIYHMCIICHHE BTOPOI MpOon3BoAHON. O0mumii
croco06 nosyueHus (popmys YUCIEHHOTO
muddepennmpoBanus. [lorpemHocTu
muddepernupoBanusi. O0yCIOBICHHOCTb
dbopmyit yrcneHHOTo TUdHepeHIHPOBAHUS.
[TonsiTue o kBagpatypHbIX popmyrax.
®opmynsl Herorona-Koreca. @opmyiibt
tpanenuii, Cumrcona, ['aycca,
IpSIMOYTOJILHUKOB. [lorpemHnocts
KBaIpaTypHbIX Gopmyn. O0yCIOBICHHOCTb
KBagpaTypHbIx hopmyi. [Ipasuno Pynre
OLIEHKH TIOTPEIIHOCTH KBaJAPaTYPHBIX (HOPMYIT

2 OIIK-1, YK-1

Hroro

Hroro 3a cemectp

N

Hroro

5.3. KontposbHbie padoThl

Bunibl KOHTPOJIBHBIX paObOT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OHIE 5.3.
Tabauna 5.3 — KourpoapHblie paboTh

Ne .. | Buasl KOHTPOIBHBIX PaboOT TpynoemMKoCTs, 4 ®opMupyeMBbIe KOMIIETEHIIUU
2 cemecTp
1 |KOHTpOJ'ILHa}I pabora 2 OIIK-1, YK-1
Hroro 3a cemectp 2
Hroro 2

5.4. J1aGopaTopHbIe 3aHATHS

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.5. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

CornacoeaHa Ha noptane Ne 77467




HanmeHoBaHMe MpaKTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B Ta0OHIE 5.5.
Tabmuma 5.5. — HaumeHoBaHue MPaKTUYECKUX 3aHATUH (CEMUHAPOB)

Hazpanust paznenos (tem) HanmenoBanue npaktudyeckux | TpynoeMkocTs, | PopMupyemsle
JUCLUIUIAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUU
2 cemecTp
1 IorpemnocTu Beuucienuil. |Haxoxnaenue Hynei GyHkimii 1 OIIK-1, YK-1
[TpubnmxeHHoe peleHue OJIHOU IIEPEMEHHOMN
HEJIMHEWHBIX YPAaBHEHUH C
OJIHOU nepeMgII{)HOﬁ Hroro I
2 YucneHHble METO/IbI pelieHus |YucaeHHbIe METObI PELLIEHUS 1 OIIK-1, YK-1
CHUCTEM JIMHEHHBIX 3a[a4 JIMHEHHOH anreOpsl.
anredpandyecKkux ypaBHEHUH. HucneHHsle METOBI PELICHUS
Pemenne cucreM HEIMHEHHBIX — |CUCTEM HEJIMHEHHBIX YPABHEHUN
YpaBHeHUH roro 1
3 [Ipubnnxenne GyHKUUH. MeToab! npUOIKEHHS 2 OIIK-1, YK-1
Yucnennoe bynkuii. YncneHHoe
muddepennpoanue GyHkuuil. |tuddepeHpoBanue GyHKINN.
YucneHHOe NHTETPUPOBAHUE YucneHHOe NHTETPUPOBAHUE
byHKUIMH (popmyibl IPSIMOYTOJILHUKOB,
dbopmynbl Tpanenuii, CuMIIcoOHa)
HUroro 2
Uroro 3a cemectp 4
Hroro 4

5.6. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHo y4eOHBIM IIaHOM

5.7. CamocTosTeqbHast paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tabymue 5.7.
Tabmmma 5.7. — Buasl caMocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHITUN
Hasga a3JIeTIoB (TeM) Brer Tpymoemkoc ®do eMbIe o
BaHUs JIOB (TEM . JTOEMKOCTh MUPYEMBI MBI
pasi CaMOCTOSITEIIbHON Py ’ pMHDY p
JUCTTUTUTAHBI q KOMTICTCHITHH KOHTPOJIS
paboTsl
2 cemecTp
1 Ilorpemuoctu IloaroroBka k 3auery 15 OIIK-1, VK-1 3auér
BBIYMCIICHUM. [ToaroToBKA K 10 OIIK-1, YK-1 | KonrponbHas
IpubirkeHHOE pELICHNE | KOHTPONBHOI paboTe paborta
HCIMHCHHBIX YPABHCHUU C |[onroToBKA K 10 OIIK-1, YK-1 | TectupoBanue
OJIHOM MepEeMEHHOMN TeCTHPOBAHMIO
Hroro 35
2 YnciieHHbIE METOIBI [ToaroroBka k 3auery 15 OIIK-1, YK-1 3auér
PCIICHHUA CHCTEM [ToaroToBKa K 16 OIIK-1, YK-1 KonTtponsHas
JIMHCHHBIX KOHTPOJBHOM paboTe pabora
anreOpandecKux
o IToaroroBka k 14 OIIK-1, YVK-1 TectupoBanue
ypaBHeHUH. Pemienue
. TECTUPOBAHUIO
CUCTEM HEITMHEHHBIX
ypaBHEHU Hroro 45
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3 [pubnmxenne IToaroroBka K 3aueTy 10 OIIK-1, VK-1 3auér
ynkumit. Yucnennoe [ToaroToBKa K 20 OIIK-1, VK-1 | KonrponbHas
nupdepenumponanue KOHTPOJIbHOM pabote paborta
bymxumit. Yucnennoe [ToaroroBka K 20 OIIK-1, VK-1 | TecrupoBanue
MHTETPUPOBAHHE TeCTHPOBAHHIO
(pyHKuii Hroro 50
Hroro 3a cemectp 130
IToaroroBka u cnaua 4 3auer
3ayera
Hroro 134

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEMBIX IPH H3YYEHUH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B TabymIie 5.8.
Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUOB

3aHATUI
dopmupyemsie Bunpl yueOHoM fesTeIbHOCTH
DOopMBI KOHTPOJIA
KOMIETCHITNH Jlek. 3aH. |IIpak. 3aH.|Cam. pa0.
OIIK-1 + + + 3auér, KonrposbHas pabora,
TectupoBanue
YK-1 + + + 3auér, KonrponbHas pabora,
TectupoBanue

6. PeiiTuHroBasi cucreMa /Jisl OLlEHKH yCIIeBA€MOCTH 00y4aromuxcs
PeittuHroBasi cuctemMa He UCIOJIb3YETCS
7. YueOHO-MeTOANYecKOe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHasA JUTEpaTypa

1. BeruncnurensHble MeTOABL: Y4yeOHoe mocobue / A. A. Munens - 2013. 198 c. [DnekTpoHHBIN
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/4863.

7.2. JlonoiHUTEIbHAS JIUTEpaTypa

1. KonnuenoBa H. B., Mapon U. A. BerunciurenbHasg MatemMaTuka B MpUMepax U 3ajadax:
Yuebnoe nocobue. —Cankrt-IlerepOypr: Jlanp,2021. —368 c. [DnekTpoHHBINA pecypc]| [DIEKTPOHHBIH
pecypc]: — Pexxum noctymna: https://reader.lanbook.com/book/171859.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTes1bHBIE YUeOHO-METOANYECKHE MOCOOUsI

1. Munens A.A. MeToabl NPUKIATHOW MaTeMAaTHKN B €CTECTBEHHBIX U TYMaHUTAPHBIX HAayKax.
MeTtoaudyeckue yKa3aHUs [0 CaMOCTOSATENIbHOW paboTe CTYyACHTOB MO HAIPABICHHUIO TMOATOTOBKHU
01.04.02. — IlpuknagHas MaTeMaTUka U UHGOpPMATHUKa, 00yUYaIOIIUXCS 10 MAarUCTEPCKON IporpaMme
KomMmmbroTepHoe MozieTupoBaHue B 3a7ja4ax dKOJIOTHMHU U TexHochepHoi 6e3onacHocTH / A.A. Muuens. —
Tomck: TYCVYP, 2022. — 9 c. [DnexkTpoHHbI# pecypc] - Pexxum goctyna: [DiaekTpoHHBIN pecypc]: —
Pexum noctyna: https://asu.tusur.ru/learning/books/b22.pdf.

2. Munens A. A. MeTo/1bl IPUKIIAHON MaTeMAaTUKU B €CTECTBEHHBIX U T'YMAaHUTAPHBIX HayKax:
METOJAUYECKHE YKa3aHHs MO BBIIMOJTHEHHUIO MPAKTHYECKUX padOT IS CTYJCHTOB HalpaBJICHHS
noarotoBku 01.04.02 «Ilpuxkmagnas matematuka U uHbopmatuka», npoduns «KommnbsroTepHoe
MOJIEIMPOBAHUE B 3aJa4ax 3KOJIOTUU U TexHochepHoit Oe3onacHocT». — Tomck: @10 TYCVYP, 2020. —
86 c. [DnekTpouusii pecypc| - Pexxum goctyma: [DaeKTpoHHBIH pecypc]: — Pexum nmocrtymna:
https://asu.tusur.ru/learning/books/b21.pdf.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYueOHas BrIuMcaUTENbHAs abopatopus / KoMnbloTepHBIM Kiacc: ydeOHas ayIuTOpHUs s
NpOBEEHUS 3aHATUN MNPaKTUYECKOro THUMA, yueOHas ayaUTOpUs IS MPOBEACHUS 3aHATUH
1a00paTOPHOTO THUIA, MOMEIIEHUE IJISI KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX PadoT),
MOMELIeHUe AJs MPOBEIEHUS T'PYNIOBBIX U MHAUBUIAYAJIbHBIX KOHCYJIbTAllUil, MOMEIIEHUE IS
MPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIeHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 74, 435 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- Pabouas cranuusa Aquarius Pro P30S79 Intel Core 17/4 T'6;

- RAM/500T'6 HDD/LAN (10 mit.);

- [Tpoextop ACER X125H DLP;

- Konnunuonep;

- Buneoxamepa (2 mt.);

- Touka noctymna WiFi;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Excel Viewer;

- Microsoft PowerPoint Viewer;

- Microsoft Word Viewer;

- PTC Mathcad 13, 14;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHOMIB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
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PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspammi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH

1 IlorpemnocTu Beruncienui. |OIIK-1, VK-1 3auér [Iepeyens BOonpocoB 11t

[TpubnmxeHHoe peueHue 3ayera

HEIIMHCUHBIX YPABHCHUH € KonTposbHas [IpuMepHbIii IEpeYeHb

OJ{HOH NEPEeMECHHON pabota BAapHAHTOB (3a/JaHMIA)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpumMepHBIii TIEpeUeHb

TECTOBBIX 3aJaHUN
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2 Yucnennsie metozsl pemenus |OIIK-1, YK-1 3auét [Tepeuens BOIIPOCOB 1Jist

CHUCTEM JIMHEHHBIX 3a4era
anre0panvecKux ypaBHCHHH. KoHntponbHas [IpuMepHBIii TIEpedeHb
Pemenne cucreM HEITMHENHBIX pabora BAapHAHTOB (3a/JaHMIA)
ypaBHEHHUH KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
3 [pubnmkenne GyHKITUH. OIIK-1, YK-1 3auét [Tepeuens BompocoB ist
Yucnennoe 3a4era
nuddepeHurpoBanne GyHKUMH. KonTtponbnas [IpumepHbIii nepedeHb
UucneHHoe NHTETPUPOBAHUE paboTa BapHAHTOB (3aaHMUIA)
yHKImit KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJIaHUN

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHUI K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOsaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MPpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. 3navameit udpoit TpuOIMKEHHOTO YHCJIa HA3bIBACTCS BCAKAs IMU(pa B €ro JeCATHIHOM
N300paXKeHNH:
1. omnnyHas OT HyJs.
2. OoTAMYHAs OT HYJS, U HYJIb, €CIIM OH COAEPKUTCA MEXIY 3HaYallUMU HudpaMu HIN
ABIISIETCS IPEJICTABUTENIEM COXPAHEHHOTO IECATUYHOIO pa3psijia.
3. OoTIMYHas OT HyJs, U HYJIb, €CJIM OH COAECPKUTCS MEXAY 3HaYaIlluMU U paMH.
4. oTIM4YHAsA OT HYJIS, U HYJIb, €CJIM OH SBJIIETCS MPEICTABUTEIEM COXPAHEHHOTO JECATUYHOTO
paspsna.
2. Ha otpe3ke [a,b] cymecTByeT xoTs 651 01MH KOpeHb ypaBHeHus f(x)=0, ecnu:
1. f(a)(b)>0;
2. fg(a) f¢(b)>0;
3. fe(a) fe(b)<0;
4. f(a) -f(b)<0.
3. Unes meTona HAMMEHBIIUX KBaIPATOB COCTOUT B MUHUMU3AIUH:
1. cymMBbl KBaJIpaTOB HEU3BECTHBIX BEJIUYNH;
2. yucna ypaBHEHUH NEpPEOnpeaeIeHHON CUCTEMBI;
3. CyMMBI KBaJIpaTOB HEBS3OK.
4. d4ucrna nepeMeHHbIX CUCTEMbl YpaBHEHUN
4. HopmarnbHas cuctema Bua 001a1aeT CAeAyOIMIMMH CBOMCTBAMU:
1. Marpuma - CUMMETpUYHAs, IOJIOKUTEIbHO ONpe/esieHa U AUaroHajJbHbIE 3JIEMEHTHI
MOJIO’KUTEbHBI;
2. Marpula - CHMMETpPHYHas U OTPHUIATEIHLHO ONPE/ENICHA;
3. Marpuua - CHMMETPHYHAas U MOJOXKUTEILHO ONpEeIeIeHa;
4. Marpuua HeCUMMETpUYHas
5. Kakue 13 cBONCTB onpeaenuTes ABIsi0TCs MPaBUIbHBIMU?
1. Ilpu TpaHCIOHMPOBAaHMYU MATPUIIBI €€ ONPEIECTUTENh MEHSET 3HAK.
2. Eciu noMeHsATh MECTaMHM JBE CTPOKH WJIM JIBAa CTOJIOLA ONpEeaeauTeNsl, TO ONPEAeIUTENb
M3MEHUT 3HaK, a 110 aOCOIIOTHON BEJIMYMHE HE U3MEHUTCS.
3. Omnpexnenutens ¢ AByMs OAMHAKOBBIMU CTPOKAMU HJIU C IByMSI OJIMHAKOBBIMH CTOJIOLIAMH HE
paBeH 0.
4. OmpenenuTtens ¢ IByMsl IPONOPLUUOHATBHBIMYA CTPOKAMHU WJIM cTOsIOaMu He paBeH 0.
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N

Onpenenurenb TPEYroJbHOM MaTPUIbI PABEH:
1. CymmMme mpou3BeeHUN AIEMEHTOB Ka)XX0T0 CTOI01a
2. CymMe Npou3BEICHHI JIEMEHTOB KaX 0l CTPOKHU
3. Cymme KBagpaTOB BCEX PJIEMEHTOB
4. TlpousBeneHUIO0 TMArOHAJIBHBIX AJIEMEHTOB
7. HenuneiiHas cucTeMa YpaBHEHUM C N HEU3BECTHBIMHU — 3TO CHUCTEMa, COCTOSIIAs B OOIIEM
clydae U3 n ypaBHEHUM:
1. TUHENHBIX
2. KyOnueckux
3. IMHENHBIX U HEJIMHEHHBIX
4. TOJIbKO HETMHEMHBIX
8. Ilox mpubmmxenuem dpyukuun f(X), 3anaHHON Ha UHTEpBase [a,b] moHUMarOT 3aMeny f(X):
1. npyro# dyuknuen g(x);
2. napyro# ¢yHkimen g(x), 61u3kon kK ucxoaHou pyukiuu f(x);
3. npyro# ¢pyHKIHeH g(X), He MOX0XeH Ha UCXOaHYI0 QyHKIHIO f(X);
4. npyroit ¢pyHKIIMEH g(X), B TOYHOCTH COBIAAAIONIEH C HCXOAHOW PyHKIHMEeH f(X)
9. KycouHo-nonnHoMuanbHas annpokcuManusa GyHKIMN Ha UHTEpBalie [a,b} mpOBOAUTCA MTyTEM:
1. Tloctpoenwus mosuHOMa n-i CTEMEHU ISl BCETO MHTEpBaia [a,b};

2. Pazbuenus orpe3ka [a,b} Ha HECKOJBKO OTPE3KOB MEHBIIIEH JIJIWHBI U TTOCTPOCHUS HA
Ka)X/IOM U3 HUX CBOETO MOJIMHOMA,
3. Pazbuenus orpe3ka [a,b} Ha HECKOJBKO OTPE3KOB MEHBIIIEH IJIWHBI U TTOCTPOCHUS HA

Ka)KJIOM U3 HUX MOJIMHOMA N- i CTENeHHU;
4.  Pa3Ouenus orpe3ka [a,b} Ha Tpu oTpe3ka MEHBIIICH JJIMHBI U MOCTPOCHUS HA KaXKIOM U3
HUX CBOET0 MOJMHOMA
10. IIpubmmwxennoe muddepeHnrpoBaHue MpeACTaBIsSET COOO0H Onepanuo:
1. Ooisee TOYHYIO, YEM UHTEPIOIUPOBAHUE;
2. € NOrpenIHOCThIO0, PABHON MOTPEIIHOCTH HHTEPIIOJIMPOBAHUS;
3. MeHee TOYHYI0, YeM MHTEPHOINPOBAHUE;
4. HEnpUroJIHYIO IJS pelUICHHs MPAKTUYECKUX 3a/1a4

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

[TpubnmxeHHbIe Yncia

[orpemrHocTu apudmMeTHUECKuX AeicTBUI
Meroa TUXOTOMHH ITIOUCKA KOPHS YPaBHEHUs
Meroxn HproToHa IOMCKA KOPHS ypaBHEHUS
Meroa XopX TOMCKA KOPHS ypaBHEHUS
Meroa urepanuii MOUCKAa KOPHs ypaBHEHUs
Hopwmel BEKTOpOB 1 MaTpuil

ARl e

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

1. Tan Bextop X = (-1;2;-3) u BexTop ero morpemuocteir dx = (0.1;-0.2;0.3). Beruucauts
a0COJIIOTHYIO M OTHOCHUTEJNBHYIO MOTPEIIHOCTh BEKTOpa X Mo mepBoil Hopme. B oTBere
COXpaHMTH JBe 3Havamue Hudpsl. OTBET 3anucath 4epes Mpodest ¢ AByMs BEpHbIMU 3HAKaMH.

2. Pemwure cucremy metonom ['aycca mo cxeme €IMHCTBEHHOTO JefieHud. Pe3ynbTar 3anummre
yepes 3aniaTylo.

2*x 1+2*x2+3*x3=5
4*x14+3*x2+2%x3=7
3*x1+3*x2+2*x3=5
3anucath yepes 3amsITyro 3JIEMEHThI MPeo0pa30BaHHOIO BEKTOpa MpaBOM 4acTH, OCTAaBJIAS B
OTBETE JIBE 3HaYaIue uQpsol.
3. Ha orpeske [a,b] cymecTByeT X0Ts ObI OH KOpeHb YpaBHeHHs f(x)=0, eciu:
1) f(a)-(b)>0;
2) f¢(a) f¢(b)>0;
3) fe(a) f¢(b)<0;
4) f(a) -f(b)<O0.

4. Tlonm mpubmmwkenuem pynkiuu f(x), 3agaHHON Ha UHTEpBaJe [a,b] moHMMaroT 3ameny f(X):

1) npyro#t pynknueit g(x);
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2) napyrou dyHkue# g(x), onu3kon kK ucxoaHou pyHkmu f(x);
3) npyro# ¢pyHKIHEH g(X), MOXoxeh Ha UCXOaHYI0 GyHKIHO f(X).
5. Kuucnennomy nuddepeHImpoBanuio TpruderarT B CISTYIONIUX CITydasX:
1) korga ¢pysknuo f(x) HEBO3MOXKHO WU TPYAHO NMpoaudhepeHIIupOBaTh aHATUTUYECKH,
2) py peIIeHUH JTUHEHHBIX YPaBHEHUH.,
3) npu BBIYUCICHUH UHTETPAJIOB,
4) pu pelIeHNN HEIIMHEWHBIX YPAaBHCHHH,

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uziaraercs B (Gopme, mpeanoaramplileii caMoCTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCEro y4eOHOro mpoiecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI I JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBPHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHENIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUIMHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbSI U WHBAJIUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oby4aromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE paObOThI, BOMPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBanue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYaTBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AMCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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