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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B51.B.06 UHdbopmMaLuUMOHHbIE TEXHONOINMMU U BblMMCIIUTENbHbLIE cpeacTBa B
MaTeMaTuieckomMm MoaernmMpoBaHuUu

1. Kog u HaumeHoBaHuMe HanpaBneHus nogrotoBku: 01.03.04 MNpuknagHaa maTemaTuka

2. I'Ipodmnb noAroToBKU. an/IMeHeHI/Ie MaTemMmaTn4eCKnxX MeToaoB K peLleHN0 MHXXEeHEPHbIX U
9KOHOMWMYeCKnX 3agav

3. KBanudumkaumsa BbinyckHuka: bakanasp

4. ®dopma obyyveHusn: O4yHas

5. Kachegpa, oTBevarLwas 3a peanmsaumio QUCLUUNIIUHDbI:

Kadenpa matemaTnyeckoro mogenmpoBaHums

6. CoctaButenb nporpammbl: KoctnH Bnagumup Anekceesund, 4.d.-M.H., npodeccop

7. PekomeHpoBaHa: Hay4HO-MeTOANYECKMM COBETOM MaTeMaTUYECKOro dpakynbTeTa, NpoTOKOI
Ne 0500-06 ot 25.05.2023

8. YuebHbIN roa: 2025/2026 CemecTpbl: 5, 6



9.llenn n 3apaum y4eO6HON ANCLUUNNUHDI

I/I3yl-|eH|/|e OCHOBHbIX NMOHATUN, npunemMmoB N METOA0B MaTeMaTU4ECKOro mogesnmpoBsaHna 1

pacCcMOTpEeHNe COBPEMEHHbIX TEXHOSOMMIN MOCTPOEHUS U UCCea0BaHNA MaTeMaTUYECKMX
MoZenen pasfmyHbIX CNOXHbIX TEXHUYECKUX CUCTEM (B TOM YMCIIE U C y4acTMEM YenoBeKa),
BblpaboTaTb NpaKkTUYeCKMe HaBbIKN AEKOMMO3NLMK, abCcTparnpoBaHnsi Npy peLleHnn 3aaaq B
pasnuyHbIX 06nacTsax NpodeccMoHanbHON AEATENBHOCTY.

10. MecTo y4ye6HOM ancumnnunHbl B cTpykType ONMOIT:

OucumnnunnHa

«BBegeHne B cneunanbHOCTb»

OTHOCUTCA K YacCTu,

dopmmpyemon

yyYyacTHUKaMu obpasoBaTerbHbIX OTHOLWeHMN bnoka 1. QucumnnuHbl (Mogynu).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs No AucuunnuHe/Moaynio (3HaAHUA, YMEHUS,
HaBbIKK), COOTHECEHHbIe C NnaHMpyeMbiMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNETEHUUSAMU) U UHAMKATOPAMM UX AOCTUXKEHUS:

Kog HasBaHue Koa(bl) MugukaTop(bl) lMnaHMpyeMble peaynbTaTbl 00y4YeHUus
KOMMEeTEHL MU

MK-1 | CnocobeH MK-1.1 | O6bnapaeTt 6a3oBbIMU 3HaHUAMU B | 3HaTb: 0a3oBble 3HaHMA B obnacTu
BbISIBMATb obnactm martemaTM4ecKMx Hayk, | MaTeMaTu4eckux HaykK,
€CTeCTBEHHO- nporpaMmmmnpoBaHms N | NporpaMmmnpoBaHus "
Hay4Hyo MHGOPMALIMOHHbBIX TEXHOMNOIMI NHEOPMALIMOHHBIX TEXHOMNOINN;
CYLLHOCTb MK-1.2 | YmeeT cobupaTtb, obpabatbiBatbh, | YMeTb: cobupaTb, obpabaTtbiBaThb,
npobnewm, aHanuMsmpoBaTb pesynbTaThbl | aHanuanposaTb pesynbTaThbl
BO3HUKAIOLLMX nccnenoBaHuin, MONy4YeHHbIX NpW | UCCNeAoBaHWi,  MOSlYYEHHbIX  Mpu
npwv peLueHnm peLleHnn WNHXXEHEePHbIX N | pelieHum WNHXXEHEepPHbIX "
WHXXEHEPHbIX 1 3KOHOMMWYECKMX 3aga4 3KOHOMMYECKMX 3a4ay;
3KOHOMUYeckMx | MK-1.3 | VimeeT NpaKTUYECcKNX onbiT | BnapeTb: HaBblkaMu NpPaKTUYECKOro
3agav Hay4HO-MCCreoBaTeNbCKOM onbiTa Hay4HO-MCCneaoBaTeNbCKON

AOeATeNIbHOCTN B MaTteMaTuke wu mMaTtemMmaTtuke n

MHdopMaTrKe

JesiTenbHocTM B
MHdopMaTUKE.

12. O6bemM gucuunnuHbl B 3a4eTHbIX eaguHulax/yac. — 6/216.

Popma NPOMEXYTOYHON aTTecTauumn: 3a4eT/aK3ameH

13. TpypoemkocTb No Buagam y4yebHomn paboTbl

TpyooemMkocTb
Bua yuebHon paboThl Mo cemectpam
Bcero
5 cemecTtp 6 cemecTp

KoHTakTHasa pabota 216 108 108
nekuum 32 16 16

npakTunyeckmne 66 34 32

B TOM YuUChE; nabopaTtopHble 0 0 0

KypcoBas pabota 0 0 0

KOHTpOInbHble paboThl 0 0 0
CamocTtosdTtenbHas pabota 82 58 24
lMpomexyToyHasa aTTecTaums 36 0 36
Utoro: 108 108




13.1. CopepxaHme AUCUMNIINHDI:
Ne Haumerosarve pazaena CopepxaHve pasgena QUCUUNvHLI
n/n ONCUUNNUHBI Aep pasf Ancll
1. JNekuun
1 1. MaTtemaTnyeckoe mogenvpoBaHue u
NH(POPMaLMOHHbBIE TEXHONOMMN MaTeMaTUYeCKOro
BeegeHue. MNpegmeT n mMoaenupoBaHus. ObLne NoOHATHUS.
3agaum kypca 2. NcTopus pasBuTUa M MECTO MaTeMaTUYEeCKoro
MOENMPOBaHUA cpeaun apYyrmx Hayk.
2 1. dnsnyeckme nNpoLeccsl N UX Mogenu, MogerbHble
ypaBHEHWS U HayarbHO-KpaeBble 3a4a4u,
BblYMCNUTENbHbIE 0B60MOYKM MOAENBbHBLIX YPaBHEHUN,
KomnbloTepHasi 00paboTka MOgENbHbIX YPaBHEHUNA.
O6Lme TeopeTNYECKmE U
2. NHdbopMaumoHHOE CONpPOoBOXAEHNE U
BblYMCNUTENbHbIE OCHOBBbI
MHOPMaLIMOHHBIE PECYPChI MaTEMaTUYECKOro
MaTeMaTn4eckoro
MOLEenMpoBaHuS.
MOAENUPOBaHNS
3. UcTtopus, nepcnekTnBbl 1 TEMMbI Pa3BUTUSA
MHPOPMALIMOHHBLIX CUCTEM MaTeMaTUYECKOro
MoLEenMpoBaHus.
3 1. Mpnbnuxexnsa ManepkmHa-PuTua K peleHnsm
MogerbHbIX ypaBHeHu. Peaykums lNyaHkape-JisnyHosa-
Apxuntektypa Bblumcnutens- | Lmngra.
HbIX CpeacTB 2. MeToA YyCKOPEHHOW CXOANUMOCTM.
MaTeMaTn4eckoro 3. MeToa HauckopewLuero cnycka.
MoaennpoBaHus 4. Metop [ioamena n TpaccupoBKa MHTErparnbHbIX
KPMBBbIX.
4 1. Jlemma Mopca. KpaTHOCTb KpUTUYECKOM TOYKN.
2. BepcanbHble geopmMmaumnm KpUTUYECKNX TOYEK.
3. YcnoBusi KOHEYHOW ONpeaeneHHOCTM 0COBEHHOCTH.
Teopusa katacTtpod. 4. KayCTuKu 1 UX BblMUCHIEHME.
5. NocTpoeHne acnmMnNTOTUYECKNX NPUBTTMIKEHUI K BETBAM
BUdypUNPYIOLLNX PELLEHU.
5 | MHoromogoBble MOgyNn n
NX KItoueBble PyHKUNN. 1. BbluMcneHve v aHanua rmaBHOM YacTu KIOYEBOW
BudypkaunoHHbI aHann3 dyHKUMK (B NOKanbHOM aHanuse 6udypkaumm).
MHOronapamMmeTpU4ecKmx 2. MeToabl HenokanbHOro aHanuaa udypkauuin.
BapWaLMOHHLIX Moaenemn
2. [pakTtuyeckue 3aHATUA
1. dursmyeckme NpPoLEecChl U NX Mogenu,
2. MOZESbHbIE YPaBHEHMS U HaYarnbHO-KpaeBble
3agayv
3. BblYMCNIUTENbHbIE 060M0YKN MOAENBbHbIX
ypaBHEHUI, KOMMNbIOTEPHAA 06paboTka MOAENbHbIX
O6wue TeopeTuyeckme n -
YypaBHEHWUN.
BblYNCNTENBbHbBIE OCHOBbI
1 4, MHopmaunoHHoe conpoBoXaeHue u
MaTeMaTn4eCckoro
WHPOPMaLIMOHHBLIE PECYPCHI MaTEMaTUYECKOro
MoOenMpoBaHus
MOAENUPOBAHKSI.
5. NcTopus, nepcnekTnBbl U TEMMbI Pa3BUTUS
NHPOPMAaLMOHHbBIX CUCTEM MaTeMaTU4EeCKOro
MoenMpoBaHus.
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ApXVITeKTypa BbIMUCITNTETb-
HbIX CpeacTB

1. Mpnbnwmxkenuna ManepknHa-PuTtua K peLieHnam
MogenbHbIX ypaBHeHnn. Peaykuna NyaHkape-JisinyHoBa-
WmuaTa.

2. MeToa yCKOPEHHON CXOOUMOCTH.

3 -
MaTeMaTN4eCcKoro 3. MeTog HancKopenLero crnycka.
MOAenNupoBaHng 4. MeTtog [ioamensa n TpaccMpoBka UHTErpanbHbIX
KPUBbIX.
1. Jlemma Mopca. KpaTHOCTb KpUTUYECKOM TOUKN.
2. BepcanbHble geopmanmm KpUTUHECKNX TOYEK.
3. YcnoBusi KOHEYHOW ONpeaeneHHOCTM OCOBEHHOCTH.
4 | Teopusa katacTpod. 4. KayCTKn N Ux Bbl4MUCNEHME.
5. MocTpoeHne acumMnToTUYECKNX NPUBNMKEHUI K BETBSIM
BrdypUNPYIOLLNX PELLUEHNA.
MHoromogoBbie Mogenn wu
Ux  knoyesble  pyHKkumn. | 1. BbluncneHne n aHanmsa rmaBHOM YacTU KNKOYEBOM
5 BudypkaumoHHbIn  aHanu3 | dyHKUMK (B NOKarnbHOM aHanuae budypkauun).
MHOronapameTpuyeckmx 2. MeToabl HenokanbHOro aHanunsa Gudypkauun.
BapuaLMOHHbIX Moaenewn
13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA
Buabl 3aHsTMIA (YacoB
Ne HavnmeHoBaHue Tembl Akl 38 ( aCOC)aMOCTomeanaﬂ
n/n (pasgena) oucumnmHbl Jlekuun MpakTnyeckne |nabopaTtopHble pa6oTa Bcero
Beeaenune. [MpeameTr u
1 A bea 5 8 0 15 28
3aga4yvm Kypca
O6wme TeopeTuveckne
OCHOBBbI
2 6 10 0 19 35
MaTeMaTn4eckoro
MOAENUPOBAHNSA
BbluncnurenbHble
3 7 16 0 18 41
cpeacTBa U anropuTMmbl
Mcnonb3oBaHne
4 | nepcoHarbHOro 7 16 0 15 38
KomnbloTepa
Pabota c¢ obwumn n
5 | cneumanbHbIMK 7 16 0 15 38
npuknagHbIMm
nporpaMmmamu.
WUTtoro: 32 66 0 82 180

14. MeTogn4yeckune ykasaH1MA Ans o0yyaloLWMXCcA Mo OCBOEHUIO AUCLUMNIIUHDI:

OcBoeHne AuCUMNIUHBI
o0yyYaloLNMCH ayaAUTOPHbIX 3aHATUIN (NEKUUI U NPAKTUYECKUX 3aHATUIN) U akTUBHYIO paboTy Ha

npepgnosiara€t He TOJIbKO obasaTtenbHoe

HUX, HO 1 CaMOCTOSITENbHYI Y4EeOHYI0 AeATENbHOCTb, HA KOTOPYIO oTBOAUTCS 82 Yaca.

«MHpopMaUNOHHLIE

CamocTtodaTtenbHas

y4yebHasa
TEeXHONormm u

0eATeNIbHOCTb no

Bbl4YUCIIUTEIbHbIE

CTY[EHTOB
cpeactea B

mMoaenupoBaHUny npepgnonaraeT BbiNONMHEHUE crnegyowmnx 3aJaHun:

noceweHne

ANCUMnnuHe
MaTemMaTU4Yeckom
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1) camocToaTenbHOE u3yyeHue y4eOHbIX MaTepuanoB MO pasgenam LOUCUUNAUHBI C
NCNONb30BaHMEM OCHOBHOW U OOMNOMHUTENBHOW NUTepaTtypbl, MHHPOPMALMOHHO-CMPaBOYHbIX U
NMOWUCKOBbIX CUCTEM;

2) NOArOTOBKY K TEKYLLUMM aTTecTauusiM: BbIMOMHEHMNE KOHTPOSbHbLIX 3a4aHuN.

Bonpocbl NEKUNOHHBIX U NPakKTUYECKMX 3aHATUMMA OBCyXOaltTCs Ha 3aHATUSAX B Buae
YCTHOrO onpoca — WHAMBMAYaNbHOro M poHTanbHoro. Npu nNoarotoBke K NEKUMOHHBIM W
NPaKTUYECKNM 3aHATUSAM 0By4YatoLLMMCSH BaXXHO MOMHUTBL, YTO UX 3a4ada, OTBeYasi Ha OCHOBHbIE
BOMPOCHI NfaHa 3aHATUS 1 OONONHUTENbHbIE BOMPOCHI NpenofaBaTens, nokasaTtb CBOM 3HAHWS
N Kpyrosop, yMeHue formyecku nocTpouTb OTBET, BNageHue mMarteMaTuyeckum arnnapatoMm u
WHbl€ KOMMYHUKaTUBHbIE HaBbIKM, YMEHMEe OTCTamBaTb CBOK MpodheccuoHanbHyo nosnunio. B
Xo4e YCTHOro onpoca BbISBAAIOTCA AeTanu, KOTopble MO KakMM-TO MNpuyYMHaM OKa3arucb
HeJOCTAaTOYHO OCMbICIEHHBIMU CTyAeHTaMn B xode Yy4veOHbiX 3aHATUi. Tem cambiM Onpoc
BbINOJSTHAET BaXkHeNnLWme obyyatoLLyto, pa3BnBatoLLy0 U KOPPEKTUPYIOLLYIO OYHKLUUK, NO3BONSET
CTyadeHTaMm y4yecTb HeaopaboTkm un u3bexaTb WX MNpyv NOATrOTOBKE K MPOMEXYTOYHbIM
aTTecTauusam.

Bce BbINOMHsEMbIe CTyAeHTaMK CaMOCTOATENBbHO 3af4aHus (BbINONIHEHNE KOHTPOSTbHbLIX U
nabopaTtopHbix paboT) nognexaTr nocneaywowen npoeepke npenogasatenem. PesynbTathbl
TEeKyLWMX aTTectaumi yuuTbiBalOTCA MpenodaBaTenieM npyv MpPoOBEAEHUN MNPOMEXYTOYHON
aTTecTauuu.

B cnyyae Heob6xoamMmocTn nepexoaa Ha AUCTaHUMOHHBIN PEXUM 0ByYeHNa Ncnonb3yeTcs
9NEKTPOHHBLIN  KypC «MHGOPMaUMOHHBIE TEXHOMOMMU W BbIMUCIUTENbHbIE CpeacTBa B
MaTtemaTM4ecKoM MOenMpoBaHUM» Ha nopTtasne «ANEeKTPOHHbIN yHuBepcuteT BIY». Tam xe
pasmeLlleHbl HeobxoauMble 4Nsi YCBOEHUS Kypca MmaTepuansl.

15. lNepeyeHb OCHOBHOM U [OOMNOJSIHUTENILHOW nUTEpaTypbl, PECYPCOB WHTEpPHeET,
Heo6Xx0ANMbIX ANA OCBOEHUA AUCLMUNNUHbI

a) OCHOBHas nuteparypa:

Ne n/n McTOYHMK
KoctuH [0.B. ®yHKUMOHAMNbHBIN aHanmM3 n MHOroOMOZOBbIE NPOrMbbl yNpyrx cuctem : yyebHoe
1 nocobue / [1.B. KoctuH, KO.N. CanpoHoB. — BopoHex : 3gaTtenbcko-nonurpaduyecknii LeHTp

BopoHexckoro rocygapcTBeHHoro yHnsepcuteta, 2012. — 207 c.

CwmaruH B.B. IluHeliHble onepaTopbl 1 dyHKUMOHanbI: yyebHoe nocobue / B.B. CmaruH. —
BopoHex : U3gaTtenbcko-nonurpadunyecknin LeHTp BopoHEXCKOro rocyaapCTBEHHOMO
yHuBepcuteTa, 2011. — 175 c.

Koeanesa M.N. Ornbatowime KpvBble, TOHKM BO3BpaTa U budypKaLMOHHbIN
3 aHanu3 HenuHenHbix 3agad / M.W. Kosanesa, T./. KoctuHa, tO..
CanpoHoB — BopoHex: BYHL| BBC "BBA", 2015. - 242 c.

http://samarskii.ru/books/book1989 2.pdf MaTtemaTtundeckoe mogenupoBaHue: Metoabl
4 onucaHua N nccnegoBaHus CnoxHblx cuctem,— M.: Hayka, 1989.— 271 ¢

0) 1OTIOJHUTEIbHAS JIUTEpaTypa:

Ne n/n NcTouHuK
ApHonba B.W. T'eomeTpuyeckne metoabl B Teopun 00bIKHOBEHHbIX AnddepeHumnanbHbIX

5 ypasHeHuin / B.. ApHonbg. - 3-e usga., ctep. - M. : Perynap. n xaot. guHamuka : MLUHMO, 2002.
-399c.

TpeHorvH B.A. ®yHKUMOHANBHBLIN aHanus : y4ebHuk ansa ctyd., obyy. no cneunansHOCTSAM
"MaTtematuka" un "MpuknagHaa matematunka" / B.A. TpeHoruH. - 3a. 4-e, ncnp. - M. :
dunsmarnut, 2007. - 488 c.

OneKTPOoHHbI agpec : reslib.com/book/2294



http://samarskii.ru/books/book1989_2.pdf
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TuxoHoB A.H. YpaBHeHUs maTemaTnieckon husmkm : y4ebHunk ans ctyg. us.-mar.
7 cneumanbHocTen yH-ToB / A.H. TuxoHos, A.A. Camapckun ; Mock. roc. yH-T uMm. M.B.
JlomoHocoBa. - 7-e u3g. - M. : Mock. roc. yH-T : Hayka, 2004. - 798 c.
Camapckuin A.A. MatemaTtnyeckoe mogenupoBaHue / A.A. Camapckuin, A.l. Muxarnoe — M. :
8
duamatnurt, 2002. - 316 c.

B) HH(QOpPMAIMOHHBIE JJICKTPOHHO-00pa3oBaTebHble pecypchl (oduIManbHble pecypchl HHTEpHET)*:
Ne
n/n
9 | OnekTpoHHbIn katanor 3HB BI'Y : http://www.lib.vsu.ru .
10 | OBC «YHuBepcuteTckas bubrmoTeKka OHNManH».

11 | OnekTpoHHbIN yHMBEpCUTET BIY :https://edu.vsu.ru/.

Pecypc

16. NMepeyeHb y4eOHO-MeTOaQNYECKOrO ob6ecneyvyeHns Ansi CaMOCTOATeNbHOM paboThbl:

Ne n/n McTOYHMK
1 ApHonbg B.W. T'eomeTpuyeckne Metoabl B TeOprn 00bIKHOBEHHBIX AnddepeHumnanbHbIX
ypaBHeHu / B.. ApHonba,. - 3-e naa., ctep. - M. : Perynsp. n xaot. anHamuka : MLUHMO, 2002.
- 399 c.

TpeHormH B.A. ®yHKUMOHANbHbLIN aHanu3 : y4ebHUK ans cTyAd., o6yY. no cneumnanbHoOCTAM
"MatemaTtuka" n "lMpuknagHaa matematmka" / B.A. TpeHoruH. - 3g. 4-e, ucnp. - M. :
®dusmatnut, 2007. - 488 c.
OneKTpoHHbIN agpec : reslib.com/book/2294

Camapckuni A.A. Matematnyeckoe mogenuposanue / A.A. Camapckui, A.lIN. Muxannos — M. :
3
duamatnur, 2002. - 316 c.
TuxoHoB A.H. YpaBHeHus maTematumyeckon unsnku : y4ebHuk ansa cryq. dus.-mar.

4 cneunanbHocTen yH-ToB / A.H. TuxoHos, A.A. Camapckuii ; Mock. roc. yH-T um. M.B.
JlomoHocoBa. - 7-e u3g. - M. : Mock. roc. yH-T : Hayka, 2004. - 798 c.

5 Bukunegus : ceoboaHas aHuuknoneams : (http://ru.wikipedia.org).

6 Mouckosble cuctembl Google, Yandex, Rambler.

MonHoTekcToBas 6a3a «YHuBepcuteTckas bubnunotekar» : obpasoBaTenbHbIA pecypc :
<UPL:http://www.biblioclub.ru>.

OneKTpOHHbIN KaTanor Hay4yHon 6ubnnoTtekm BopoHexckoro rocyqapCTBeHHOro yHMBepcuTeTa :
(http /I www.lib.vsu.ru/).

9 MonoxeHne o6 opraHusauuym caMoCTOATENbHOW paboTbl oby4vatowmxca B BopoHexckom
rocyfapcTBeHHOM YHMBEPCUTETE

17. OOpa3oBaTesfibHble TEXHONOrNMU, MUCNOMb3yeMble NpuU peanusauum Yy4eOHOWM
AUCLUMNIINHBLI, BKMOYas AUCTaHUMOHHble obpa3oBaTenbHble TexHonorun (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

AucunmnnuHa  MOXeT  peanu3oBbiBaTbCAd € NPUMEHEHWEM  ANCTaHUMOHHBLIX
obpasoBaTtenbHbIX TEXHOMOMMW, Hanpumep, Ha nnatopMe «INEKTPOHHbIN YHUBEPCUTET
Blrry»(https://edu.vsu.ru).

MepeveHb HeobxogMmoro nporpammHoro obecnevennsa: WinlOpro unum Linux, Microsoft
Office,LibreOffice 6, Calc, Microsoft Visual Studio, Microsoft Visual C++, Foxit Reader, 6pay3ep
MozillaFirefox, Opera vnu Internet.

18. MaTepuanbHoO-TeXHU4Yeckoe obecnevyeHne AUCLUUNIIUHbI:
KomnbloTepHbIN Knacc: cneumanuavpoBaHHas Mebenb, MapkepHasi 4ocka, NepcoHarbHble
KOMMNbIOTEPDI.

lMepeyeHb Heobxogmmoro nporpammHoro obecnedeHus: Ubuntu (6ecnnatHoe w/vnn
ceobogHoe MO, nunueHsus: https://ubuntu.com/download/desktop ); Visual Studio Community
(6ecnnaTHoe n/vnu csoboaHoe Mno, nuueHsuns
https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser General Public
License (LGPL), 6ecnnaTtHoe u/vunun ceobogHoe MO, nuueHsus: hitps://ru.libreoffice.org/about-
us/license/ ).



http://www.lib.vsu.ru/
https://edu.vsu.ru/
http://ru.wikipedia.org/
http://www.lib.vsu.ru/)
https://ubuntu.com/download/desktop
https://visualstudio.microsoft.com/ru/vs/community/
https://ru.libreoffice.org/about-%20us/license/
https://ru.libreoffice.org/about-%20us/license/
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Ana camoctosaTenbHoM paboTbl MCNOMb3YeTCs KNacC C KOMMbIOTEPHOW TEXHMKOM,
OCHaLLIEHHbIN cneunanM3poBaHHON Mebenbio, MapKepHON OOCKON, MapkepamMu, He0OXo4MMbIM
nporpaMMHbIM oBecnevyeHnemM, INEKTPOHHbIMU y4eBHbIMU NOCOBUAMM M 3aKOHOOATENbHO -
NpaBOBON N HOPMATUBHOW MOMCKOBOW CUCTEMOW, UMEIOLLNI BbIXOA B rnNobanbHyto ceTb.

19. OueHou4HbIe cpeacTBa ANnA NpoBeAeHUA TEeKYLEeNn U MPOMEXYTOYHOM aTTecTauuu
MopsagoK OueHKM ocBoeHust obyvarowmmmucs ydebHoro maTepuana onpegenseTcs
cogepxxaHnem cneayrowmnx pasgenoB ANCUNNINHBI:

HaumeHoBaHne Muankatop(bl
I_'I\ﬁl pasgena gucumniuHbl Kou“clnﬂ?JTH ﬂ(ﬁ:TM)KerISIH) OueHouHbleCcpeacTaa
(moayns) KOMMEeTeHUun
. | Beeaenve. lNpeaver k-1 MK-1.1 MK-1.2 KM
N 3aga4m Kypca MK-1.3
O6uwme
TeopeTnyeckue
2 OCHOBbI MK-1 MK-1.1 KM
MaTemMaTU4ecKoro
MOZENUPOBaHNSA
BbluncnutenbHble MK-1 MK-1.1 MK-1.2
3 cpeacTtea u KM
anropuTMbl
Mcnonb3oBaHue MK-1 MK-1.2 KM
4 nepcoHarnbHoro MK-1.3
KomnbloTepa
PaboTa c obLumn un MK-1 MK-1.1 NK-1.2 KM
g | cneuvankHbimm MNK-1.3
npuknagHbIMn
nporpaMmMmamu
HpomemyTquaﬂ aTtrTectauuda
DopMa KOHTPONS —3ajeT, K3aMEH lMepeyeHb BOMPOCOB K 3a4eTy, 9K3aMeHy

20. TunoBble OLEHOYHble cpencTBa U MeToAMYECKMe MaTepuanbl, onpegensilowume
npoueaypbl OLleHUBaHUA

20.1. TeKywWwmn KOHTPOIb yCNeBaemMocCTun

KoHTponb ycneBaeMocTv MO AMCUMMNNHE OCYLLECTBMSIETCH C MOMOLLbIO CreayoLmX
OLIEHOYHbIX CPEACTB: YCTHbIX OMPOCOB, MPOBEPKM AOMALUHUX 3aaHNIA, KOHTPOISbHbIX paborT.

KomMnnekT TMNOBbLIX NpPakTU4Yeckux 3agaHum Ne 1

Boruucauts A 3agaHHbIX GyHKUuMiA: 1) rpagueHT U 2) KPAaTHOCTH HYJIeBOMH 0c000ii TOUKH

X3 + Y3 - XN2yN2, XM+ Y3 - XN2YN2 XN+ YN - X2y N2

AN - yN5 + Xy, XN Y3+ Xy, X3+ Y3 + X2y,

XN3 +yN3-273, XM+ YN + XN2YN2 - 202 XN+ YN + AXN2yN2 + 202

KoMnnekT TMNoBbIX NpakTUYeckux 3agaHum Ne 2

IMocTpouTh JUHUM ¥ TIOBEPXHOCTH YPOBHEl caenyromux GpyHKIuii:}

XN3 + Y3 - XN2YN2 - XN2 + Y12, XM+ Y3 - XN2yN2 + X2 + Y12

XM+ YN - XN2YN2 - X2+ Y12, AXM - yNS 4 Xy - X2 - Y2,

X2 +yNS - XYN3 + X2+ Y2, X3 Y3+ Xy - X2 - yN2.




XN3-yM-7N2 + X2+ Y2+ 272, N3+ yN3 -3 - X2 -yN2 - 272 .

KomMnnekT TMNOBbLIX NpakTU4Yeckux 3agaHun Ne 3

1.1 BbluMcneHne wn MNOCTKPUTUYECKUMA aHanuM3 2-MepHOM PUTLEBCKOW annpokcumaumm
YHKLMOHaNa aHeprun annepoBa CTEPXKHS.

1.2. BblucneHve n aHanuMs 2-mMepHOW pPUTLEBCKOM (YHKUUOHANa SHeprumM ocumnnatopa

OyddomHra.

1.3. BbluncneHue n aHanmns 2-MepHOW PUTLEBCKOW annpokcnumaumm dyHKLMoHana saHeprum gns
mogenu ®dycca-BuHknepa-LUnummepmana.

MNMepe4yeHb 3afaHNN ANA KOHTPONbHLIX paboT
Popma KOHTPONbHO-U3MepUTESIbHOro Matepmana

KoHTponbHasa pa6oTta Ne 1
BapwuaHT 1

1. TMoHaTue gndpdeomopdumama. MNMpumepsl
2. TloHsTME BbIPOXKOEHHBIX U HEBBLIPOXKAEHHBLIX KPUTUYECKNX TOYEK rnagkon pyHkunmn Jlemma Mopca

KoHTponbHasa pa6ora Ne 2

BapuaHT 1
1. Kputnuyeckue Toukn doyHKuMmn n nemma Mopca. lNpumepsl
2. OnpepgeneHne KpaTHOCTU KPUTUYECKOW TOYKM rnagkon pyHkuuu. Mpumeps!

KoHTponbHas paboTta Ne 3

BapuaHT 1
1. Pepykuus NyaHkape (NOHWXEHNSA pa3aMepHOCTM BapMaLMOHHOW 3afa4un).
2. TloHATMe KayCTUKM YHKUUK --- rrobarnbHOM U nokanbHoM (B KpUTUYeckom Toudke). MNMpumepsl.

[Ana oueHMBaHWA TeKylWero KOHTPONSA YCNeBaeMOCTU WCMONb3yTca cnegywowme
nokasarenu:

1) 3HaHME OCHOBHbIX BO3MOXHOCTEWN PELUEHNS MHTErpanbHbIX YpaBHEHUI

2) ymeHune paboTaTb C NpuKNagHbiMy NporpaMmmamMmm n MHAPOPMAaLMOHHBIMU pecypcamu;

3) ycneLwHoe NpoxXoXaeHne TekyLen atrectaumn.

LLikana oueHoK:

3ayTeHo: BbinonHeHMe 3agjaHUM  COOTBETCTBYET MNEPEeYUCrIEHHbIM  MNoKasaTensm,
obyyaloLninca gaet OTBETbl HA AOMOMHUTENbHbIE BOMPOCHI, MOXET OblTb HE COBCEM MOSHbIE.
[leMOoHCTpMpyeT yMeHne peluaTb 3agayqm, BO3MOXHO C HEKOTOPbIMW OLLMOKaMMU.

He 3a4teHo :OTBeTbl HE COOTBETCTBYIOT HW OAHOMY U3 MEPEYUCHEHHbIX NoKasaTenemn.
OGyu4atowmncsa AeMOHCTPUPYET oparMeHTapHbIe 3HaHUS U YMEHUSI UM UX OTCYTCTBME.

20.2. NpomexyTo4yHana aTTecTauums
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lMpomexyTodHasa atTectauus no AUCuUnnimMHe ocyLlecTensieTca B popme cobecenoBaHns
Mo 9K3aMeHaUMOHHbIM BOMpPOCaM C MOMOLbI0 HWKENPUBEOEHHbBIX OLEHOYHbIX CpPeacTB
(nepeyeHb BONPOCOB K 3K3aMeEHY, 3a4eTy).

[MepeyeHb BONPOCOB K 9K3aMEHY:

Knaccuyeckne mogenbHble ypaBHEHUSA: ypaBHEHNE konebaHnin MasTHUKa, ypaBHEHne
HaBbe-Ctokca, ypaBHeHe KapmaHa, ypaBHeHue «peakuus — auddysus», ypaBHeHne
BonbTeppa-J1oTku, cucteMbl ruapoanHaAMUYECKOro TUMNa (3annucb ypaBHEHUA K
00bsACHEHME MX CMbICNa).

2 Cemb anemeHTapHbIX katractpod P.Toma.

3 lMoHATNE KpaTHOCTM 0COBOM TOYKM PYHKUMM M ee YHUBepCcanbHasa pa3sepTka.

4 OcobeHHOCTb 2-MepHOM COOPKM 1 ee YHMBepCcanbHas pa3BepTka.

5 CobcTBeHHble dyHKUMM onepaTopa Jlannaca n ux ponb B aHanuse ruapoguHamMmmu4eckmx
3agav. [Npumepbl cobcTBEHHBIX PYHKUMIM onepaTtopa Jlannaca.

MpnbnmxeHus ManepkuHa K peLueHnsam HennHernHon 3agayun Qupuxne (no
cobCTBEHHbIM (hyHKLMAM onepaTtopa Jlannaca).

lMepexoa ot ypaBHeHus HaBbe-CToKCa K cuctemMe ruapoanHaMmnyeckoro Tmna.

MeTog NanyHoBa-LLUmnaTra v ero npuMeHeHne B n3yydeHnn 6udypkaLMoHHbIX SBITIEHUN
(obwan cxema metoga).

MpumeHeHne meToga JisnyHosa-LUmuaTa B 3agade o npornbe ynpyroro CTepXHs.

10 | Mogenb 3apoxgeHus konebanun Tuna lNyaHkape-AHgpoHoBa-Xonda.

11 | ABYxmonoBbie OudypKaumm LMKNOB B AUHAMUYECKUX CUCTEMAX.

3apayva o knactepHon nepecTtporike husndeckom cpenbl (MogenbHoe ypaBHeHNE U

12 M o
npumep KOMMbIOTEPHOrO N306paXKeHNS KNacTepHON NepPeCcTPOKN).

I'Iepel-leHb BOMPOCOB K TeKyLLI,eI7I arrecrauunm - 3a4eTty

1. MNoHATne nponssogHon Ppelue oTobpaxkeHusi, onpeaeneHne rmagkoro

otobpaxeHus. MNpumepbl.

2. OnpepeneHne rpagmeHTa rnagkon pyHKUUKM, 3agaHHOM Ha 3BKNMA0BOM NpocTpaHcTee. OnpeaeneHue
KPUTUYECKOW TOYKMN rNagkon oyHKLMK.

Mprmepsl.

3. NoHATNE BbIPOXAEHHBIX N HEBLIPOXAEHHbLIX KPUTUYECKUX TOYEK rnagkon dyHKuuu. Jlemma Mopca.

4. MNMoHaTtue guddeomopdmama. MNMpumepsl.

5. Kputepuin nokansHon anddeomopdHocTn oTobpakeHus. Npumepsi.

6. Teopema baHaxa-Ma3sypa-Kayunononu (o rmobansHon anddeomopdpHOCTM).

Mpumepsl.

7. OnpegeneHve NokanbHOM BbIMYKOCTM pyHKUMK. [pumepbi.

8. ToukM BOrHyTOCTM 1 ceanoobpasHoCcTn rnagkor yHkumn. MNpumepsi.

9. OnpeaeneHune BbINyKNom pyHKUUK Ha 06racTn 3BKNUAOBA NPOCTPaHCTBRA.

Mpumepsl.

10. MHoXecTBO napabonuyeckux To4ek. MNpumepsl.

11. MNoHaTUe KO3PUUTMBHOM PYHKUMK. [Tpumepsl.

12. Teopema 0 CyLLLeCTBOBaHUN TOYKN MUHUMYMa BbIMYKION KO3PLIUTUBHOM

PyHKUMW. [TpUMepbl U KOHTPNPUMEPDI.

13. Pegykums lNyaHkape (NOHWXEHMS pa3MepHOCTM BapnaLlMOHHOW 3adaun).

14. Kputnyeckme Toukun pyHkuum n nemma Mopca. Npumepbi.

15. OnpepeneHue konbLa popmarnbHbIX CTENEHHbIX PSOOB.

16. OnpegeneHne nokanbHOro KonbLa 0COBEHHOCTU rMagkon yHKUnN.

Mpumepsbl.
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17. Onpegenenne KPaTHOCTU KPUTUYECKON TOYKM rnagkon dyHKumn. MNpumepsi.

18. MNMoHATue BepcanbHon aedopmaunm PyHKUUKN B KpUTUYECKOW Touke. [Npumepbl.

19. MNoHATHE KayCTUKM YHKLMK --- roBanbHOM 1 NoKanbHOW (B

Kputnyeckom Touke). MNMpumepbl.

20. JlokanbHbI 61dypKaLMOHHbBIV aHann3 BepcarnbHON pa3BepTKN PYHKUNN B TOUYKE C OCOBEHHOCTLIO 1-
MEpHOM COOpPKMN.

21. JNlokanbHbI GUYPKALNOHHDBIN aHanM3 CUMMETPUYHON BEPCAlibHOW pa3BepTKM DYHKLMK B TOYKE C
0COBEHHOCTbIO 2-MepHOK cOopKuU.

[lns oueHmBaHUs pe3ynbTtaTtoB O6y‘-IeHVIFI Ha 3K3aMeHe NCNOoJ1b3yeTCA LKana: «0TJINYHOY,
«XOopoLwo», «KynoBneTBoOpuUTENbHO», «KHEYOOBNETBOPUTEIBHO».

[ns oueHnBaHMs pe3ynbTaToB 3a4eTa UCNOoNb3yeTcs LWKana: «3a4TeHO», «HE 3a4TEHOY.

OueHka «3ayTeHO» CTaBUTCS, ecnuv obyvarwuinca npoAeMOHCTpUpoBasl 3HaHue
HeobXxoaMMOro Ans BbIMOSTHEHUSI KOHTPOSbHOM pPaboTbl TEOPETMHECKOrOo MaTepuana, nokasan
BNageHne npakTM4eCcKMMn HaBblkaMy U YMEHWe peLlaTb KOHKPETHYHO 3agady B COOTBETCTBUM C
noctaBneHHon uenbto. [lpyu 3TOM [gonyckaeTcsi BO3MOXHOCTb, YTO Obinn  AOMyLUEHbI
He3Ha4YUTEeNbHbIE HETOYHOCTM TEOPETUYECKOrO UIM MPaKTUYECKOro nnaxa.

OueHKa «He 3a4TeHO» CTaBUTCS, ecrnv 0byYatoLMNCa 4ONYCTUN CYLLECTBEHHYIO OLUNOKY,
CBSI3@HHYIO C HE3HaHWEM TeopuUU WUMU OTCYTCTBMEM HEOOXOAMMbBbIX YMEHWMMA U HaBbIKOB ANs
BbIMOJSTHEHUS1 KOHKPETHON paboTbl.

CooTHOLWEHNEe nokasaTenen, KpUTEpMEB M LUKamnbl OLEHMBAHUA pe3yrbTaToB 00y4veHus
nokasaHbl B cneaytoulen tabnmue:

Kputepun oueHnBaHus LLIikana oueHok
OTBeT COOTBETCTBYET BCEM MNEPEYUCIIEHHBbIM BbIe MoKasaTensam,
obyyvaroLminca gaeT oTBeTbl HA ONOMHUTENbHBIE BOMPOCHI. [IeMOHCTpUpyeT «OTnnYHO»

3HaHue y4yebHoro maTepuana.

OTBeT cooTBETCTBYET ABYM Unn Bornee M3 nepeuvmcrieHHbIX nokasaTernen,
oby4yatoLmincs gaeT oTBEThI Ha AONOMHUTENBHbBIE BONPOCHI, MOXET ObITh He
COBCEM MoSHble. [IeMOHCTPMPYET 3HaHME y4ebHOro MaTepuarna, BO3MOXHO C
HEKOTOPbIMY OLIMOKaMMU.

OTBeT COOTBETCTBYET OOHOMY W3  MNEPEYMCHEHHBLIX MokasaTenen,
obyvawolumincs He [OaeT OTBETbl Ha  AOMNOMHUTENbHbIE  BOMPOCHI. |  «YAOBNETBOPUTENBHOY
[leMOHCTpUpYeT 3HaHue y4ebHOro maTteprana ¢ HEKOTOPbIMU OLLUMBKaMW.
OTBeT He COOTBETCTBYET HM OOHOMY M3 MEPEYMCNEHHBLIX MoKasaTenen.
Obyuvalolmincs OEeMOHCTPUPYET dparMeHTapHble 3HaHWs U yMeHust unu | «HeyooBneTBOpPUTENBLHO»
OTCYTCTBME UX.

«XopoLuo»

LLkana

KpuTepun oleHnBaHusA
puTep H OLIEHOK

OTBeT COOTBETCTBYET MEPEYNCIIEHHBIM MOKasaTenam, oOyvalluncs [daeT OTBeTbl Ha
OOMOMHUTESbHbBIE BOMPOCHI, MOXET OblTb HE COBCEM MOJHbIE. [IEMOHCTPUPYET yMeHMe pewwaTtb |  «3ayTeHo»
334241, BO3MOXXHO C HEKOTOPbLIMM OLLUMOKaMMW.
OTBeT He COOTBETCTBYET HWM OOHOMY M3 MNepeyucrneHHbix mnokasartenen. O6y4darowmncs «He

OEMOHCTPUPYET (pparMeHTapHbIe 3HAHUSA N YMEHUS NN UX OTCYTCTBUE. 3a4YTEHO»




