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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIMIIVIMHE

Kareropus Kon u HaumeHoBaHuUe HaumeHoBaH#ue moka3arerns
(rpymma) Kon u naumerosanue WHAWKATOPa JOCTI)KEHUS | OIICHWBAaHUS Pe3ylbTara O0ydeHHS

KOMIIETCHIIU KOMUCTEHIH KOMIICTCHIIUH 10 JUCIHUILIHHE
OIIK-1. Cnoco6en | OIIK-1.1. Mcnonb3yer | 3HaTh: OCHOBBI MATEMATUYECKOTO
MIPUMEHSATD OCHOBBI MAaTEMATHUKH, aHaIM3a, AreOphbl 1 TEOMETPHH;
€CTeCTBEHHOHAy4YHble | (DU3HKH, OCHOBBI TEXHOJIOTUU
U OOIIEHHKCHEPHBIC | BRIYUCIUTEIHHON MIPOrPAMMUPOBAHUS; TTPUHIHUITHI
3HaHUA, METO/Ibl | TEXHUKH U pa3paboTKK MPOrpaMm; METOIbI
MaTeMaTU4eCcKoro [IPOTrpaMMHUPOBAHUS MHTEPIIPETAINN PE3y/IbTaTOB
aHanu3a u pELLEHNUs U TIOHATHE
MOJCIIUPOBAHUS, napaMeTpHUIecKon ACHTU(DUKAITUH
TEOPETUYECKOTO u MaTeMaTU4eCKON MOJIETIH.
skcnepuMeHTanbHOro | OIIK-1.2. Pemraer YMeTb: pa3zpabaTbIBaTh AITOPUTMBI
Hccaea0BaHus B | CTaHJapTHBIE pelleHUs] K IPOTPaMMHUPOBATH YKe
npodeccnoHaTBEHOM npodeCcCHOHANTbHBIC MMEIOILMECS, YUCTICHHBIE METO/IbI
NEeSATEIbHOCTH 3a/1a4d ¢ TPUMEHEHUEM | PEIICHHS CHCTEM yPaBHEHUIA,

€CTECTBEHHOHAYYHBIX U
00IIENHKEHEPHBIX
3HAHUM, METO/I0B
MaTeMaTHYECKOTO
aHaiau3a u
MOJICTTUPOBAHUS

BPYYHYIO IIPUMEHSTH YUCIICHHBIE
METO/IbI PELICHUS CUCTEM
YPaBHEHNH; B IPAKTHYECKUX LIEISIX
IIPUMEHSATS [10JIyYCHHBIC 3HAHUS.

OIIK-1.3. TIpoBoaut
TEOPETUIECKOE U
IKCIIEPUMECHTAIILHOE
HCCIIEIOBAHUE
00BEKTOB
npodecCuoHaTbHON
JEATETLHOCTH

Branets: si3p1k0M
nporpammupoBanusi (C++, C# u
JIp.); HaBbIKaMH pa3pabOTKH
MPOrPaMMHBIX CPEICTB B
UHTEPAKTUBHOM CPELe
MPOTrPaMMHUPOBAHUS;, METOIAMU
aHaM3a, MaTeMaTHYeCcKOi
MIOCTAQHOBKH 33/1a4 Y TUITOBBIMH
BBIYHUCIIUTETEHBIME TIPHEMaMHU UX
pEIIeHNS Ha MPOCTHIX MPUMEpaXx;
HaBBIKaMU PabOThI C TOTOBBIM
MPOrPaMMHBIM IPOYKTOM, a
TaK)Ke HaBBIKAMH COCTABJICHHS,
TECTUPOBAHUS U OTJIAJIKH
COOCTBEHHBIX ITPOrpaMM Ha
AJITOPUTMHYECKHX SI3bIKAX
BBICOKOTO YPOBHSI.




2. MECTO IJUCIMIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenuusa OIIK-1

]_IaHHaSI KOMIICTCHIIUA q)opMpreTc;I CIACAYIOIIMMHU JUCHUIIIIMHAMUA.

Cragus HaumenoBaHusI TUCIUTUIMHBL
1 Maremaruka
2 BrruncnurenbHas MaTeMaTHKa
3 duzuka
4 AJNTOPUTMBI U CTPYKTYPBI JAHHBIX
5 Apxurekrypa nH(HOpPMAaIMOHHBIX CHCTEM
6 MaremaTruecKue METO bl KHOCPHETHKHU
7 Metob1 UCCIe0BaHUS ONeparui
8 MoenupoBaHue CHCTEM
9 Teopust ”HPOPMAITMOHHBIX ITPOIECCOB U CUCTEM
10 JluckperHas MaTeMaThka
11 WNupopmaruka
12 TexHu4ecKas IEKTPOHHUKA
13 [Tepudepuitnoe obopynoBanue
14 YueOHast 03HAKOMHTEIIbHAS PAKTHKA
15 YyeOHast TEXHOJIOTHYECKas! (MMPOEKTHO-TEXHOJIOTHYECKAs) MPAKTHKA




3. OFBbEM JIUCHHAIIJIMHBI
OO01mast Tpy10€MKOCTh JUCIIUILIMHBI COCTABIISIET 4 3a4. equawmIl, 144 qacos.
dopma MpOMEKyTOYHOM aTTeCTallMu dK3aMeH

Bup yaebHo# paboThl Bcero | Cemectp
JacoB Ne 4
OO01as TpyA0eMKOCTh TUCIMIUIMHBI, Yac 144 144

KonTakTHasi padota (ayAuTOpHBIE
3aHATHA), B T.4.:

JICKIIUHI 34 34
J1abopaTOpHbBIC 17 17
MIPAKTUICCKHE

IPYIIOBBIE KOHCYJIbTAIUU B TIEPUO]T 5 5

TEOPETUYECKOI0 00y4YeHUs U

IPOMEKYTOYHOHU aTTecTaluu
CaMocTosiTe1bHasi padoTa CTY1eHTOB, 88 88
BKJII0Yasi HHANBHUYAJIbHbIE H TPYNNIOBbIE
KOHCYJILTALIMH, B TOM YHCJIE:

KypcoBoii nmpoexr

KypcoBas pabota

PacuerHo-Tpaduieckoe 3ananue 18 18
WuuBuyanpHOE JOMAIIHEE 3a/1aHue
CamocrosiTenbHast paboTa Ha MOATOTOBKY K 34 34

ayIMTOPHBIM 3aHATHIM (JIEKIUH,
MPaKTHYECKHE 3aHATH, JTa00PaTOPHbIE
3aHSATH)

DK3aMeH 36 36




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX CO/iep:KaHNe H 00beM

Kypc2 Cemectp 4

O0beM Ha TEeMATUYECKUI
paszzen 1o BuaaM yuyeOHon
Harpy3Ku, 4ac
7y
Ne HaumenoBanue pasnena o o - §
/1 (KpaTKoe cojiepKaHue) % é E g =
= |E E|E Elzzec
E |2 E|S€ E|28z=¢
= |FE 8|5 8|C&«E§
1. Pazgea 1. Ilpenmer u 3a1a4u BLIYUCIUTEIBHOI MATEMATHKHI
[IpenMer u 3a1a4u BBIYUCIUTEIBHON MAaTEMATUKH 2 1 )
2. Pa3ngen 2. MeToabl YMCJIEHHOTO pellieHUs] YPaABHEHHIA.
MeTo/1pI YMCIIEHHOTO PEICHUs YPaBHEHUH. 4 2 2
3. Pa3nen 3. Co6cTBeHHbIE 3HAUEHHSI M BEKTOPbI MATPHIIBI.
CoOcTBeHHbBIE 3HAYEHUSI U BEKTOPBI MaTPHUIIBI. 4 2 4
4. Pa3znen 4. MeToabl YHCJIEHHOT0 PellIeHHs] CHCTEM AJIredpanyecKux ypaBHEeHUIA.
MeTopl YHCIEHHOTO PEIICHUS CUCTEM alnre0pandyecKux 5 3 5
ypaBHEHUH.
5. Pa3zgen 5. UnTepnonupoBanue pyHKuui
WuTepnonupoBanue GpyHKIUIA 4 2 4
6. Pasznen 6. UncaenHoe nuddepeHunpoBanne
Yucnennoe auddepeHurpoBanme 5 2 6
7. Pazpen 7. UucjaeHHOe HHTErPUPOBAHUE
YuclieHHOE UHTErPUPOBAHUE 5 2 5
8. Pa3zmen 8. UucjeHHoe pelieHne O00LIKHOBEHHBIX TH(depeHIUATbHBIX YPABHEHHIT U
CHCTEeM O0BIKHOBEHHBIX 1M (epeHINATbHBIX YPABHCHHU I
YucnenHoe penieHne 0ObIKHOBEHHBIX 5 3 6
muddepeHIaTbHBIX YPaBHEHUN U CUCTEM
0OBIKHOBEHHBIX U pepeHInalIbHbIX YpaBHEHUN
BCETO 34 17 | 34




4.2. ConepxaHne NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

4.3. Conep:xaHue J1a00OPATOPHBIX 3aHATHI

He npenycMoTpeHO y4eOHBIM TIIAHOM

Ne HaumenoBanue Tema nabopatopHOro 3aHATUsA K-BO | cavocrosrensmas
n/n paszaena 4acoB pabota Ha
JOUCIHUITIINHBI TIOATOTOBKY K
ayTUTOPHBIM
3aHATHUAM
cemectp No 4
1 | Meroas! unciaeHHoro | YucieHHoe pelieHrne CUCTEM JIMHEHHBIX 1 1
pElIeHUs] ypaBHEHHM. | aireOpanuecKuX ypaBHEHUN TOUHBIMU
MeToAaMu. YucieHHoe peleHre CUCTEM
JMHENHBIX aNre0panyecKkux ypaBHEHUN
TOYHBIMU METOJIAMH.
2 YucneHHoe peleHre CUCTEM JINHEUHBIX 1 1
areOpanyeckux ypaBHEHUH
YHCIICHHBIMA METOIAMHU.
3 | CobOcTBEeHHBIE Boruncnenue coOCTBEHHBIX 3HAUEHUN U 2 2
3HAYCHUS U BEKTOPHI | COOCTBEHHBIX BEKTOPOB MATPHIIBI.
MaTpHIIbL.
4 | UarepnonupoBanue | MHTepnonupoBaHue QpyHKINM. 2 2
byHKIMI
5 | Uucnennoe Yucnennoe nuddepeHnupoBanme 2 2
mubdepernpoBanme | GyHKIHIA.
6 YuciieHHoe [TpubnmxeHHbIC METOABI BEIYMCIICHHS 2 2
MHTETPUPOBAHHE OTIpeJICIIEHHBIX HHTETPAJIOB.
7 | Ilpeamer u 3aaun Anmnpoxkcumanust GyHKIUH ¢ TOMOILBIO 1 1
BBIYUCITUTEILHON METO/a HANMEHBIINX KBA/IPaTOB.
MaTeMaTHKH
8 | Meronb! uncneHHoro | UnciIeHHOE peleHne HeTMHEHHbBIX 3 3
pEeLIeHHs CUCTEM YPaBHEHMI U CUCTEM HEIMHEHHBIX
anredpanvdecKux YpaBHEHUH.
YpaBHEHUM.
9 | UncnenHoe pemenue | YUCICHHOE METOBI PEIICHUS 3 3
OOBIKHOBEHHBIX OOBIKHOBEHHBIX AU (] depeHInanbHbIX
b depeHIIMATbHBIX | YpaBHEHHI.
YPaBHEHHUH U CUCTEM
OOBIKHOBEHHBIX
QG epeHIaIbHbIX
ypaBHEHUU
HUTOTO. 17 17
BCETO: 34

4.4. Conep:xxaHue KypcoBOI0 MpoeKTa/padorTsbl

He npemycMOTpeHO y4eOHBIM TIIaHOM




4.5. Conep:kaHue pacueTHO-rpa)uuecKoro 3ajaHms,
HHAUBHUAYAJIbHBIX JOMAIIHUX 3aJaHUI

1. Onpenenenue AOMYCTUMOM MOTPEIIHOCTH apTyMEHTOB IO JOITYCTUMOMN
MOTPEIIHOCTH (QYHKIIUH.

2. Brruucnenue 3Ha4eHUI MHOTOWIEHOB C TIOMOIILIO0 cXeMbI ['opHepa.

3. Brruncnenue 3Hau€HUHN MOKa3aTeNbHON (PYHKIIMU C HCTIOIH30BAHHEM CTEIIEHHBIX
PAIIOB.

4. BpluucneHue 3Ha4Y€HUN TPUTOHOMETPUUYECKUX (QYHKIMNA C UCTIOIb30BAHUEM
CTEIICHHBIX PSI/IOB.

5. Brruncnenue 3HaueHu# orapupmMudeckor GyHKIIUU C UCTIOIb30BAHUEM
CTEICHHBIX PSAOB.

6. [IpuMeHeHue HEnHbIX ApOOeH A BBIYUCIICHHS 3HAYSHU I TPaHCIEHIEHTHBIX
byHKIHA.

7. PerieHue cucTeM JIMHEHMHBIX alreOpanvyecKux ypaBHEHUM METO10M XaJIeIKOTO.

Petienuie cucteM TUHEUHBIX alreOpandyeckux ypaBHEHUN METOI0M SIK0oOu.

9. Pemenue cuctem JMHEHHBIX anreOpanyeckux ypaBHeHuil merogoM Kpayra-
Hynuria.

10.Pemienue cucteM JTMHEWHBIX alreOpandecKuX YpaBHEHUNH METOIOM KBaAPATHBIX

oo

KOPHEH.
11.Pemienrie cucTeM JTUHEUHBIX alreOpanuyecKux ypaBHEHUN METOI0M 3eiiaens.
12 naTepnonupoBanrie PyHKIUU C UCTIOJIb30BaHUEM (opmMyibl CTHUpPIUHTA.
13.nTepnonupoBanre PyHKIUMU ¢ UCHojib3oBaHueM Gopmysbl beccens.
14 inTepnonupoBanue PyHKIIMU C UCIOIB30BAHUEM CXEMbI DUTKEHA.
15.00patHOE MHTEPIIONUPOBAHUE (DYHKIIUH.
16.Pemmenue ypaBHeHHSI METOJIOM OOPATHOTO MHTEPIIOJIUPOBAHUS.
17.0nTumu3zanus BeIOOpa 11ara mpu YuciaeHHoM TuddepeHnnpoBanun QyHKIIUH.
18.UucneHHoe HHTErpupOBAaHUE C UCTIOIb30BAHUEM CTEIIEHHBIX PSIOB.
19.Bs100p 11ara npy BHIMOJIHEHUH YUCIEHHOTO HHTETPUPOBAaHUS (DYHKITUH.
20.MeTop BbIIEIECHNS OCOOCHHOCTEH MPU BHIYMCICHUH WHTETPAIIOB OT Pa3pbIBHBIX
dbynkuuii (meron Kantopouya).
21 KBagparypusie popmyiisl ¢ Becom UebblteBa-OpMura.
22.MeToj TOBTOPHOTO MPUMEHEHUS KBaPaTyPHBIX (DOPMYIL.
23.Ky6atypubie popmynsl Jltocrepauka-/{utkuna.
24 Meton MonTte-Kapio.
25.UuTterpupoBanue nuddepeHnnanbHbIX YpaBHEHUH C TIOMOIIIBIO PSIOB.
26.MeTtoz HeonpeaeIeHHbIX KO (UIIMEHTOB MIPH PEIICHUN JTUHEWHBIX
nudepeHnanbHbIX YpaBHEHUH.
27 .Moaudukamnuu meroaa Ditsiepa uis pemienus 3aaaun Komm.
28.Metox Ditnepa ¢ IpUMEHEHUEM TIOCIEAYIONIeH UTeparmOHHON 00padOTKOM.
29.Metona Anamca.
30.Merox MunHa.
31.Meton Kpsinoga.



32.Meton cetok ajist 3aaaun Jupuxie.
33.Metog cetok aJis peuieHus 3aqauu Jlamnaca.
34 Knaccudukanust METOJIOB peIeHUs KPaeBhIX 3a7a4 /11 OOBIKHOBEHHBIX

nruddepeHIanbHbpIX YPaBHEHUH.

35.Pemienue kpaeBbIX 3a7a4 J1J1s1 KPUBOJIMHEHHBIX 00J1acTeH.
36.Metox [lannneBCKOTo ISl pa3BEPTHIBAHMS XapAKTEPUCTUICCKOTO OMPESTHTEIIS

MaTpHULIBI.

37.Beruucienne cOOCTBEHHBIX BEKTOPOB 10 MeTOy JlaHumeBckoro.
38.9KCcTpanoNaIMOHHBI MeToa Anamca 1Jis peteHus auddepeHmaibHbIX

YPaBHCHUU.

39.Yucnennoe unrerpuponanue. Kpanparypusie hopmyisl UeObliesa.
40.0OmpeneneHne mepBoro U MOCIEIYIONUX COOCTBEHHBIX YUCET MATPHUIIBI METOJIOM

UTEpALUH.

41.0Omnpenenenrie BEpXHEH IpaHUIIbl TOJIOXKUTEIbHBIX KOPHEN aare0pandeckoro

YPaBHCHUA MCTOAOM HarpaHma.

42 IlpuMeHeHrne MeTo1a HAMMEHBIIINX KBAAPATOB JIJIsl pEIICHUS OOBIKHOBEHHBIX
U pepeHInaNbHBIX YPABHEHUN BTOPOTO MOPSIIKA.
43.YTOUHEHHE MOITYyYEHHON SMIIUPUUECKON (POPMYIIBI B CMBICIIE METO/1a

HaMMCHBIINX KBAaAPATOB.

5. OHEHOYHBIE MATEPHUAJIBI U1 TPOBEJAEHUA TEKYIIEI'O
KOHTPO.I1, TIPOMEXYTOUHOM ATTECTALIMA

5.1. Peaau3zanusa KoMmneTeHui
Komnerenuusi OITK-1. CriocoGeH npuMeHsTh €CTeCTBEHHOHAYYHbIE U
OOIIIenHKEHEPHBIC 3HAHMSI, METOJIbl MATEMATUUECKOTO aHAJIM3a U MOJICITUPOBAHNS,
TEOPETUYECKOTO U IKCTIEPUMEHTAIILHOTO UCCIIEI0BaHUS B MPOdECCUOHATBHOM

ACATCIBHOCTU

HanmeHnoBaHME MHAMKATOPA DOCTHKESHHS
KOMIICTCHIIMH

HCHOJ’IB?»yeMHe CpeAcCTBa OICHUBAHUA

OIIK-1.1. Mcnonb3yeT OCHOBBI
MaTeMaTHKH, (PU3UKH, BEIYUCIUTETLHON
TE€XHUKU U IPOrPaMMHPOBAHUS

CobecenoBanue, 3ammura 1a00paTopHOi pabOTHI, TECTOBBIH
KOHTPOJIb, YCTHBIH OMPOC, 3K3aMeH

OIIK-1.2. Pemaer cTangapTHBIC
npodeccuoHaIbHBIE 3a/1a41 C
MPUMEHEHHEM €CTECTBEHHOHAYYHBIX H
OO0IIEeNH)KEHEPHBIX 3HAHUH, METOJIOB
MaTEeMaTHYeCKOTr0 aHaIN3a u
MO/JICIIMPOBAHUS

CobecenoBanue, 3ammra 1a00paTopHON pabOThI, TECTOBBII
KOHTPOJIb, YCTHBIH OIIPOC, IK3aMEH

OIIK-1.3. [TpoBOAHT TEOPETHIECKOE U
HKCIEPUMEHTATBHOE UCCIIEI0BAaHHE
00BEKTOB MpohecCHOHATHHOM
JeSTeIbHOCTH

CobecenoBanue, 3ammra 1a00paTopHON pabOTHI, TECTOBBII
KOHTPOJIb, YCTHBIH OIIPOC, IK3aMEH

5.2. TunoBble KOHTPOJIbHBIE 32JaHUA JIJIA IPOMEKYTOYHOM aTTeCTAlMN




5.2.1. [lepeyeHb KOHTPOJILHBIX BONPOCOB (THMOBBIX 3a1aHUIA)

JJIA IK3aMEHa

No HaunmenoBanue CogeprkaHue BOMPOCOB (THIOBBIX 3aJaHU)
/1 pazena qUCIUILINHBI
1 [Ipenmer u 3anaumn OcHOBHBIE 3Tanbl penieHus 3a1a4 Ha DBM.
2 | BBIYUCIMUTEIBHON MaTeMaTUKU KoppeKkTHOCTh BBIYUCIUTEIHHON 3aJaUH.
3 OO0yCIOBIIEHHOCTH BBIYHCIUTEILHOM 3a/1a4H.
4 Hopwma BekTopa 1 MmaTpulibl.
5 | MeTopl YHCIIEHHOTO PELICHUS OOyCnoBIEHHOCTH 3a/1a41 PEUICHUS CUCTEM JIMHEHHBIX
YpaBHEHUU. anreOpanvecKux ypaBHEHUMH.
6 Merton 'aycca.
7 Meton npoctoii utepauuu ans pemenus CJIAY.
8 | CobcTBeHHbIE 3HAUCHUS U Boruncnenme coOCTBEHHBIX 3HAUEHUHN U BEKTOPOB
BEKTOPBI MAaTPHUIIBL. MaTPHIIBL.
9 Jlokanuzanus coOCTBEHHBIX 3HAYCHHIA.
10 Omnpenenenne HaMOOJBIIETO 110 MOAYIIO 3HAYCHUS U
COOTBETCTBYIOIIETO €My COOCTBEHHOTO BEKTOpa
(cTeneHHOM MeToxN).
11 | MarepnonupoBanue GyHKIIHMA 3aaya HHTEPIOJAIHUHA 0000IIEHHBIM MHOTOYJICHOM.
12 KoHeuHbIe pa3HOCTH M UX CBOMCTBA.
13 Pa3nenennble pa3HOCTH M UX CBOMCTBA.
14 NuTepnonsiuonHslii MHOroueH HproToHA ©
pa3AeIeHHBIMH Pa3HOCTSIMH.
15 NuTtepnonsiuonHelii MHOTOWIeH Hhl0TOHA J7Is1 KOHEYHBIX
pa3HOCTEN BHEPE.
16 WHTepnonsius crutaitHamu.
17 | Yucnennoe nuddepenunponanune | Yucnennoe nuddepeHnupoBanue.
18 dopmyibl TPUOIHKEHHOTO TU(depeHIIMPOBaHNS,
OCHOBAHHBIE Ha HHTEPIOJSIIMOHHBIX (hopMyax
HsrotoHa.
19 | YucieHHOE HHTETPUPOBAHNE UucnenHoe uHterpupoBanue. @opmyna
PSIMOYT'OJIbHUKOB.
20 UucnenHoe unrerpupoBanue. @opmyna Tpanenuu.
21 Uucnennoe nunrerpupoBanne. Gopmysna CuMIicoHa.
22 KBanparypnas ¢popmyna "aycca.
23 Annpokcumanys QyHKINN.
24 JIuHeltHast MOJIeIb METO/Ia HAUMEHBIINX KBaJPaTOB.
25 | MeToapl YHCICHHOTO PEIICHUS Pemenue HenmMHEHBIX ypaBHEHUI. MeTo TpOCTOM
CHCTEM alre0panvecKkux UTEepaIHH.
26 | ypaBHEHHI. Pemenne HenmHeHbIX ypaBHeHUH. Metoa HeroToHa.
27 Pemrenne HenmHeNHbBIX ypaBHeHUN. MeTox xop.
28 Pemrenne HenmuHENHBIX cucTeM. MeTon pocTou
WTEepaIH.
29 Pemrenne HenuHelHbIX cucteM. Meroa HeroToHa.
30 | Yncnennoe penieHne YucieHHoe penieHne 0OBIKHOBEHHBIX
OOBIKHOBEHHBIX Qg QepeHranbHbIX YpaBHEHUH.
31 | muddepeHnmanbHbIX ypaBHEHUNH | Meton Ditnepa.
32 | u cucreM OOBIKHOBEHHBIX Meron Pynre-Kyrra.

nudepeHIaTbHBIX YpaBHEHUN




5.2.2. IlepeyeHb KOHTPOJBHBIX MATEPUAIOB
JJISL 3aIHMThI KYPCOBOI'0 MPOEKTa/ KYpPCOBOM padoThI

He npenycMoTpeHO y4eOHBIM ILIAHOM

5.3. TunoBble KOHTPOJIbHBIE 3aIaHUA (MATEPHUAJIbI)
JJI5l TEKYIIEro KOHTPOJIS B ceMecTpe

KoHTposb 3HaHMI CTYJEHTOB OCYIIECTBIISETCS B TIPOIIECCE BBHITTOJTHCHUS M 3aITUTHI
1abopaTopHBIX paboT, a TAaKXKE Cadu dK3aMeHa.

"Beimosinenue” nabopaTopHO pabOTHI MpearonaraeT ASMOHCTPAIMIO CTYACHTOM
pe3yJIbTAaTOB BBIMIOJIHEHUST 3aJaHUi, a WMEHHO OT4YeTa M HEOOXOIWMBIX (haiioB
(moxymeHTOB miau mporpamm). [loHbBIE TepedHn 3alaHuil ¢ TPUMEPAMH BBITOTHEHUS
NIPUBEICHBI B METOJUYECKUX YKa3aHusX. [[puMepHbie BapuaHThI 3aJaHUN IPUBECHBI B

cienyroiie Tabnuie.

Ne HanmenoBanue Tema naboparopHoro 3aHaTus
/o pasnena
JICIATUTHHEI
cemectp No 4

1 Mertoab! uncieHHoro | YuciaeHHoe peleHre CUCTEM JIMHEHHBIX alre0pandeckux
peluIeHusl ypaBHEHU | YPaBHEHMI TOYHBIMU METOJAMU.

2 YuciaeHHOe peleHne CUCTEM JIMHEHHBIX alre0pandeckux

ypaBHEHHI YHCICHHBIMHA METO/IaMHU.

3 CobcTBEeHHbIE Brrunciienne coOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOPOB
3HA4YEHHUs U BEKTOPHI | MAaTPULIBI.
MaTPHIIBL.

4 WNuTtepnonupoBanue | MHTepnoaupoBaHue QyHKIIHIM.
byHKIUH

5 Uucnennoe Uucnennoe nuddepeHunpoanre GyHKINH.
g depeHInpoBaHU
e

6 YucnenHoe [TpuGnuxeHHbIe METOBI BBIYUCIICHHS OTIPEIEITCHHBIX
UHTETPUPOBaHUE UHTETPAaJIOB.

7 [Ipenmer u 3a1aun Annpoxcumanus GyHKIUH C TOMOIIBIO METOAa HAUMEHBIIINX
BBIYUCITUTEIIEHOM KBa/IpaToB.
MaTeMaTHKH

8 Mertoas!l uncieHHoro | YucneHHoe perieHne HeIMHEMHBIX YPAaBHEHUI U CHCTEM
peLIeHHs CUCTEM HEJIMHEHHBIX ypaBHEHUH.
anredpandecKux
YPaBHEHHUH.

9 UucnenHoe pemieHue | YucieHHOe METO/IbI pelIeHHs] OObIKHOBEHHBIX
OOBIKHOBEHHBIX mudQepeHIranbHbIX YpaBHEHUH.
g depeHInaIbHbIX
YpaBHEHUH U CUCTEM
O0OBIKHOBEHHBIX




muddepeHIaTbHBIX
ypaBHEHUHI

[Ipoienypa "BBIMONHEHHS'  JAa0OPATOPHBIX  pabOT  TPEACTaBIsACT COOOM
KaueCTBCHHYIO OICHKY 3HAHWH, YMEHUI U HAaBBIKOB CTYACHTOB.

KonuuecTBeHHass  oOlleHKa  MpeaycMaTrpuBaeTcss B MOpolecce 3allUThl
nabopaTopHbIX pabOT, a TaKXkKe cAadd dK3aMeHa. Takas OIleHKa MPOW3BOIUTCS Ha
OCHOBAaHHWH PE3YJIbTATOB, MOJIYYEHHBIX B XOJE 3JIEKTPOHHOIO TeCTHUpOBaHUs (Ha Oase
cepBepa VeralTest).

[IpeaycMoTpeHo Ba TUIIA TECTOB: "TeKyIIUi" (1J1s1 3aIIUTHI JIAOOPATOPHBIX padOT)
U "9K3aMeHAIMOHHBIN". [[s 3auThl Kaxaoi u3 1abopaTOpHBIX pabOT HEOOXOAMMO
NPOWTH Ha TMOJOKUTEIBHYIO OLEHKY "TeKyIIUH" TECT COOTBETCTBYIOIIEH TEMAaTHUKH.
CtyzneHT, 3alUTUBIINN BCe JIaDOpaTOpHBIC padOTHl B IEPBOM CEMECTPE, TOMYCKAETCA K
"3auery”, a mocie ''3ammTBH’ BCEX JA0OpPATOPHBIX pPAOOT BTOPOro ceMecTpa
oOyyaromwuiicss  moJiydaeT JIONMyCcK K  caade  "PK3aMEHAIMOHHOTro'"  Tecra.
"DK3aMEeHAIIMOHHBIA" TECT MpEeNCTaBlIeT OO0 BBIOOPKY 3amaHui W3 "TeKymux"
TECTOB, CITPYIITUPOBAHHBIM 110 TEMATHICCKUM CEKITHSIM.

TecTbl mpenctaBisoT co00il HAOOPHI 3a7aHUil (BOMPOCOB) CIEAYIOIIMX THIIOB:
"Enunuunbiii BeIOOp oTBeTa", "MHOXecTBeHHBIM BbIOOp OoTBeTa", "ComocTaBieHue",
"BBox uucioBoro orsera’. BBoa miM BeIOOp MPAaBUIBHOTO OTBETA B KaXKJIOM 3aJlaHUU
orieHuBaetcsi 1 (oguuMm) Oanmnmom. BBog miau BBIOOpP HEMPABUIILHOIO OTBETA B KaXKIOM
3ananuu oneHuBaercs 0 (Hynem) OamnoB. Kakblil BEpHbIN BapHaHT OTBETa B BONPOCE
¢ "MHOXecTBEHHbIM BBIOOpOM oTBeTa" oleHuBaerca 1 (ognum) Oamiom. Kaxmas
MPAaBUJIBHO YCTAHOBJICHHAsl CBsA3b B Bompoce tumna "ComocraBieHue" oueHuBaercs |
(omanM) Oaymom. Takum 00pa3oMm, B KaXAOM M3 3adaHui Thmna "MHOXXECTBEHHBIN
BbIOOp oTBeta" M "ComocraBieHue" MoxHO HaOpaTh Oonee 1 (ogHoro) Gamma. s
BOIPOCOB C "MHOXECTBEHHBIM BHIOOPOM OTBETa" BBIOOP XOTS OBl OJHOTO OIIMOOYHOTO
OTBETa OOHYJSIET KOJIMYECTBO OayioB, HAOpaHHBIX B 3anaHud. J[Ji1 BOMPOCOB THUMA
"ComocraBnenue" ykazaHue XoTsi Obl OJTHOM OIMMOOYHON CBSI3U OOHYJISIET KOJIMYECTBO
OaynioB, HaOpaHHBIX B 3afaHuu. [IpoleHT HaOpaHHBIX OAJIIOB OMpPEAENIEeTCS KaK JIOJIs
HaOpaHHBIX 0AJIJIOB OT MAaKCUMAJIBLHOT'O KOJIMUECTBA OAJIIOB, COACPIKAIIUXCS B TECTE.

Hactpoeunbie mapameTpbl TECTOB yKa3aHHBIX TUIIOB MPUBEACHBI B CJICAYIOIICH
TaduIe:

No [TapameTtp Tum tecra

"rexkymmin" "3K3aMEeHAMOHHBIN"
1 | KommgecTBO BOIPOCOB (3a1aHHiA) 10 10
2 | KomnyecTBO MOMBITOK 3 1

BBITIOJTHEHUS
3 | Bpems Ha npoxoxaeHHe, MUH 30 40
4 [Tpoduns onennBanus [TpomeHT Or1enka [IpomenT OreHka
HaOpaHHBIX HaOpaHHBIX
0aJoB OaJIoB




90..100 5 (o11.) 90..100 5 (o11.)
70..99 4 (xop.) 70..99 4 (xop.)
50..69 3 (ymoBi.) 50..69 3 (ynoBi.)
0..49 2 (ueyn.) 0..49 2 (Heyn.)

Bonpocer Tecta (kak "Tekymiero", Tak M '"IK3aMEHAIIMOHHOTO") TMpPHU KaXIOM
MIPOXOXKJACHUH BEIOMPAIOTCS CIIy4aliHBIM 00pa3oM U3 00111ero 6anka 3a1aHui.

5.4. Onucanne KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLleHUBAHMS

[Tpu mpomMeKyTOUHOM aTTecTanuu B (popMe dK3aMeHa MCTOIB3YeTCs CIeIyIoIIast
ITKajia OIEHUBAHMS: 2 — HEYJOBJICTBOPUTEIHHO, 3 — YIOBIETBOPUTEIHLHO, 4 — XOPOIIIO,

5 — otmnuHO.

KpI/ITCpHHMI/I OLCHUBAHUA I[OCTI/I}KGHI/Iﬁ MoKa3aTesieh SIBISIOTCS:

HaumenoBanue
I1oKasaTeiist OCHUBaHUs
pe3ynpTaTa 00ydeHus
10 AMCLUIIMHE

Kpurepnii onieHuBanus

3HaTh: OCHOBEI
MaTeMaTHYECKOrO
aHaM3a, areOpbl W
TEOMETPUH; OCHOBBI
TEXHOJIOTHHI
MIPOTrPaMMHUPOBAHMS;
MIPUHIIMAITBL pa3pabOTKH
IpOrpamMm; METO/IBI
UHTEpIpeTalu
pE3yIbTAaTOB  PEIICHUS
51 TIOHATHE
rapamMmeTpU4eCKOn
UICHTU(PUKAIN
MaTeMaTHIeCKOM
MOJIEIH.

3HaHHE TEPMUHOB, ONPEACICHUN, TOHATUI: METObI MHTEPIIPETALMI PE3YJIETATOB
peIIeHUsI ¥ IOHSITUE TIAPAMETPUICSCKON WICHTU(HUKAIIHA MaTeMAaTHICCKOM
MOJIEJH, TPUHIIMIIBI pa3paOOTKU MPOTrPaMM IS PEIICHUs 3aa4
BBIYHCIUTEIILHON MaTeMaTUKH, OCHOBBI MATEMATUYECKOTO aHAITN3A, AITeOpPhI 1
TEOMETPUU.

3HaHHE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOIICHUH, IPUHIIUIIOB

O0BeM 0CBOSHHOTO MaTepuaia

ITonHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh U3IIOKEHUS 1 HUHTCPpHpCTALlUN 3HAHUHU

YMers: pazpabaTbiBaTh
ITOPUTMBI pELLICHUS U
IIPOrPaMMHPOBATh YKE
UMEIOLIHECS,
YKCJIEHHBIE METO/IbI
PELLEHUS CUCTEM
YPaBHEHUI; BPYYHYIO
IIPUMEHATD YUCIICHHBIE
METO/IbI PELICHUS
CHCTEM ypaBHEHUM; B
MPAKTUYECKUX LIENSAX
IIPUMEHATD
MOJTY4YEHHBIEC 3HAHMS.

OcBoeHue MCTOJUK -YMCHUC pCHIATh ITPAKTUYCCKUC 3aJa"uU, BBIIIOJIHATH TUIIOBLIC
3a/1aHUs B IPAKTUYECKUX LEISIX IPUMEHATH [TOJTyYEHHBIE 3HAHUS, MOKET
HCIIOJIB30BaTh HHCTPYMEHTAPUI; BPYYHYIO IIPUMEHATH YUCIICHHBIE METOBI
pEeILIeHNs CUCTEM YPaBHEHMM, JOMYCKAeT HETOUHOCTH U OIIUOKU U
HCIOJIb30BAHUHU U3y4aeMOro HHCTPYMEHTapus; pa3padaThiBaTh alrOPUTMBI
PELIEHNs] U IPOTPaMMHPOBATh YK€ UMEIOIINECS, YUCICHHBIE METO/IbI PEILICHUS
CHCTEM YPaBHEHU

YMeHHUe UCIOTb30BaTh TEOPETUUECKHE 3HAHUS JIJIsl BBIOOpA METOIMKH PEIICHUS
3aJ1a4, BRIIIOJTHCHUS 3aJaHuH

YMeHHE POBEPATH PELICHUE U AHATU3UPOBATh PE3YJIbTaThI

YMeHnune kauecTBEHHO 0QOpMIIATh (TPE3CHTOBATh) PEIICHHUE 33/1a4 U BBITOJIHEHUS
3aJIaHHui

Bnaners: s3p1koM
POrPaMMHUPOBAHHS
(Object Pascal, C++u

HaBbIku peleHust CTaHIapTHBIX/HECTaHAAPTHBIX 3a/1a4: Pa3padoTKU
MPOrPAMMHBIX CPEACTB I PEAU3alA UMEIOLINXCS YUCIIEHHBIX METO0B
pELIEHUST MATEMAaTUYECKUX 331a4 B UIHTEPAKTUBHOW CpeJIe TPOrpaMMHUPOBAHUS,




JIp. ); HaBBIKAMH
pa3zpaboTKH

B MHTEPAaKTUBHOU
cpene

MaTeMaTUYECKOMI

THUITIOBBIMUA

TOTOBBIM
IIPOrPaMMHBIM

HaBbIKaMU
COCTaBJICHUA,
TCCTUPOBAHUA U

nporpaMM Ha
AIITOPUTMHUUYECKUX
A3bIKAaX BBICOKOTO
YPOBHSI.

IPOrpaMMHBIX CPEICTB
[pOrpaMMHUPOBAHNS;
METOJAMH aHAJIN3A,
IIOCTaHOBKH 3a/1a4 1
BBIYHCIIUTEIIbHBIMU
NPUEMaMHU UX PELIECHUS

Ha MPOCTHIX MPUMEPaXx;
HaBBIKAMU PaOOTHI C

MIPOAYKTOM, a TAKKC

OTJIaJKH CcOOCTBEHHBIX

METOAAMHU OLEHKU 3(PPEKTUBHOCTU IPUMEHEHHUS TEX WU UHBIX METOJIOB
pelIeHusT MaTeMaTUYECKUX 3a/1a4, METOIaMH aHAJIN3a, MATEMATU4ECKON
IIOCTAaHOBKH 3a1a4 Y TUIIOBBIMH BBIYMCIIUTEIILHBIMU IIPUEMAMU UX PELLIECHHS HA
IIPOCTBIX IPUMEPAX.

OOBEM BBINOIHEHHBIX 3aJaHHI

KadecTBO BBINOJIHEHUS TPYJOBBIX ACHCTBUI

CaMOCTOSTEILHOCTD IIJIaHUPOBAaHUA BBIIIOJIHCHUA TPYAOBBIX JIeNCTBUI

OueHka

IMpCIo4aBaTciICM

BBICTABJIACTCA

MokKazarTeJiei u KpUTCPHUCB OLICHUBAHMA.

HHTCI'PAJIbHO

C Yy4€TOM BCEX

Ornenka c(hOpMHUPOBAHHOCTH KOMITETCHIIUI 110 MOKA3aTeF0 3HAHHUS.

Kputepuit YPpOBEHb OCBOCHHSI U OLICHKA
2 3 4 5
3HaHue TepMUHOB, | He 3Haer TepMuHOB |3HAET TEPMUHBI H 3HaeT TEpMUHBI U |3HAET TepMUHBI H
ONpeNIeICHUH, U OTIpeCTICHIIA OTIpe/ICTICHUS, HO OIpeICIICHUS OTIpEJIEIICHHS, MOYKET
MOHATHH JOMyCKaeT KOPPEKTHO
HETOYHOCTHU chopMyIIUpPOBATh X
(hopmMyHpoBOK CaMOCTOSITEJILHO
3Hanue ocHOBHEIX |He 3HaeT ocHOBHBIE |3HAET OCHOBHBIE 3HaeT OCHOBHEIE 3HaeT OCHOBHEIE
3aKOHOMEPHOCTEH, |3aKOHOMEPHOCTH U 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,  |3aKOHOMEPHOCTH,
COOTHOIIIEHUH, |COOTHOLICHMUS, COOTHOIIICHHS, COOTHOIIICHMUS, COOTHOUICHUS, IPHUH-
NPUHIUIIOB MPUHIUIIBI HPHMHLUITBL MPUHIUIBI IOCTPO- |LIUIIBI TOCTPOESHUS

MOCTPOCHHUSI 3HAHUI

MOCTPOEHUS 3HAHUI

CHUS 3HAHMUH, UX
HHTEPIIPETUPYET U
HCIIONb3YET

3HAHMH, MOXKET
CaMOCTOSTEIIEHO X
MOJIYYUTh U
HCIOJIE30BaTh

O0BEM OCBOEHHOTO
MaTepuaa

He 3naer
3HAYUTEIILHON YacTH
Marepuaa
JUCLIUIUINHEI

3HAaeT TOIBKO
OCHOBHOM MaTepuan
JUCIUILTAHBIL, HE
YCBOMII €r0 JeTaneu

3HaeT MaTepHa
TUCIIUTIIINHBI B
JIOCTaTOYHOM
o0bemMe

OO6naznaet TBEpABIM U
TIOJIHBIM 3HaHHEM
MaTepHaia JUCLHHILIN-
HBI, BJIAJICET JOIOHU-
TEJIbHBIMU 3HAHUSIMU

IlonmHOTa OTBETOB HA

He naet orBeTHI Ha

Jlaet HemoJHbBIE

JlaeT oTBEeTHI Ha

Jlaet nomnHele,

BOITPOCHI OOIBIIMHCTBO OTBETHI Ha BCE BOTIPOCHI, HO HE BCE|Pa3BEPHYTHIC OTBETHI
BOITPOCOB BOIIPOCHI - TIOJIHBIE Ha ITOCTaBJICHHBIE
BOITIPOCHI
YeTKoCTb Wznaraer 3nanus 0e3 |M3naraer 3Hanus ¢ |M3naraer 3HaHus W3naraer 3HaHus B




HU3JI0KEHUSI U
WHTEPIpETaIlin
3HAHUH

JIOTUYECKON HapyLICHUSMHU B 0€e3 HapyLIeHUH B |JIOTHUECKOH
IIOCJIEIOBATEIbHOCTH  |JIOTUYCCKOM JIOTUYECKOHN MOCEN0BATEIBHOCTH,
MIOCJIEZOBATENBHOCTH |IIOCIIE0BATENb- CaMOCTOSITEJIBHO UX
HOCTH HMHTEPIPETUPYS U
aHAIU3UpPY
He wmroctpupyer | Beimonusier Breinonuser Brinonnsier
W3JI0KEHNE MOSICHAIOINE CXEMBI | MOSCHSIONINE MOSICHSIIOIINE PUCYHKU
MOSICHAIOLUMU Y PUCYHKH PUCYHKHU U CXEMbI  |U CXEMbI TOUYHO U
cXeMaMu, He6pe)KHO nc KOPPEKTHO U AKKypaTHO, paCKpbIBas
pHUCYHKaMHU U OIIHOKAMH IIOHITHO IMOJIHOTY YCBOCHHBIX
IpuMepamu 3HaHUN
Hesepno uznaraer u | [Homyckaet I'pamoTHO 1 MO I'paMoTHO ¥ TOUHO
UHTEPIPETUPYET HETOYHOCTH B CYILLIECTBY H3JIaraeT 3HaHus,
3HaHUS W3JI0KCHUU U W3JIaract 3HaHUS | JEJaeT
VHTEpHIpETALUN CaMOCTOSITETIbHBIE
3HAHUU BBIBO/IBI

Ouenka c)OpMUPOBAHHOCTH KOMITIETEHIIMI MO MOKA3aTeNI0 Y MEHUSL.

Kpurepuit YpOBEHb OCBOCHHSI U OLICHKA
2 3 4 5

OcBoenne metonuk -| He ymeer pemate  |C mononHutensHoi | Jlomyckaer I'pamoTHO HcnIONB3yET

yYMEHHE pelIaTh MIPAKTUIECKUE ITOMOLIBIO MOXKET HETOYHOCTU DU |METOAMKH, YMEET

IIPaKTUYECCKUEC 3aaa4u, BBIIIOJIHATE |pClIaTh peliCHUun pemiars BCE
3a/1a4¥, BBITIOIHATH | THIOBBIE 3aJaHUST  |IPAKTHYECKUE MPAKTUYECKUAX NPAaKTHYECKUE 3a71a4H,

TUIIOBBIC 3aJaHUA 3aJa4u, BBIIIOJHATH (3aJa4 U BBIIIOJIHATH BCE
TUIIOBBIC 33/1aHUS,  |BBIIOJIHEHHH

JIOTTYCKAET OIIUOKU

TUMOBBIX 3aJaHUMN

THIIOBBIC 3aJJaHUA

YMeHue
HCIIOJIb30BaTh
TEOPETHIECKUE
3HAHUS )1 BhIOOpa
METOIUKH PEIICHHS
3aj1a4, BBITIOJIHCHUS

He ymeer
HCII0JIL30BATh
TEOPETHICCKHE
3HAHUA I BEIOOpa
METOJIUKHU PEIICHUS
3a/1a4, BBIIIOJIHEHHS
3alaHUH

C IOTIONHUTEILHON
IIOMOIIBIO MOYKET
BBITIOJTHHUTB BBIOOD
METOJIUKU PEIICHHUS
3agay. [lpu
BEITTOTHEHUN

VYmMmeer
HCII0JIL30BATh
TEOPETHUCCKHE
3HaHUS IS BEIOOpa
METOJIUKHU PEIICHHS
3aja4, JOIyCKaeT

CaMoCTOSTEIIHLHO
MOJKET CAECIATh
BBIOOpA METOTUKH
pelieHus 3ajad,
BBIIIOJIHSET BCE
3aJlaHus 0€e3 OIINOOK

3aJaHul 3agaHuii jonyckaer |HETOYHOCTH IIpH
OLIHOKH BBITIOJTHEHUN
3aJlaHui
YmMmenue nposepsaTs | He ymeer nposepsts | IIpoBepsaTs [IpoBepsieT O6naaer TBepABIMU
pelieHue u pEIIeHuE U pelienue, ¢ pelieHue B YMEHHUSIMU IPOBEPKU
aHAJIN3UPOBATh aHAJIN3UPOBATh JIOTIOTHUTEIBHOM JIOCTaTOYHOM pEIICHHUS U aHajIM3a
pe3yJIbTaThI pE3yJIbTaThI IIOMOIIIBIO MOKET o0beme, Ipu pEe3yJIbTaTOB
AHAJIN3UPOBATH aHaJIn3e
pe3yIbTaThl pe3yabTaToB
JIOTTYCKaeT
HETOYHOCTH
YMeHue He ymeer Beinonnsier Beimonnser KadectBenno u Ha
KauyeCTBEHHO KauyeCTBEHHO THOSICHSIFOILIME CXEMBI| O(OpMIIEHHE BBICOKOM YPOBHE
opopMIIITH oopmsTh U PHCYHKH peleHus 3a7a4 1 |0pOpMIISIET pelieHue
(npesenToBath) | (IPE3€HTOBATH) HEOPEKHO U C BBITIOJTHEHHS 3a]1a4 ¥ BBITIOJTHEHUS
pemenue 3a1a9 1 | PEIICHUE 33129 U OIMOKaMU 3aJlaHAN 3a7aHuil
BBITIOTHCHHUS BBITIOJTHEHUS 3a/TaHUI KOPPEKTHO U
3a1aHui TIOHSTHO

Ornenka c(hOpMHUPOBAHHOCTH KOMIICTCHITUH 110 TIOKa3aTenio IMETh HaBBIKH.

Kpurepnit YpoBeHb OCBOEHMSI U OLICHKA
2 3 4 5
Hagbiku pemienust | He moxert C nomoJIHUTENBEHON |MOKET BBITOJIHUTE |CaMOCTOSITEILHO
CTaH/IaPTHBIX/HECTA | BBIIOJIHATH PEIICHHUS [[IOMOIIBIO MOXKET pereHue MO>KET BBIIOJHUTH
HJAPTHBIX 3a7a4 CTaH/IapTHBIX 3a/1a4 |BHIIOIHUTE PEIICHHS |CTAHJAPTHBIX/HECT |pelIeHne




CTaHIAPTHBIX/HECTAH
JIApTHBIX 337134,
JIOTTYCKAeT OMMOKH

aHIAPTHBIX 3a/1a4,
HO JIOITyCKaeT
HETOYHOCTH

CTaHIapTHBIX/HECTaH1a
PTHBIX 337134

O6BpéM He Bemmonnser Bemonnasier 3ananus |BeinonHsaeT 3aganus |BeinonHseT Bech
BELIIOJIHEHHBIX  |3HAYUTENBHYIO YAaCTh |TOJILKO 110 B JJOCTATOYHOM 00BEM 3a1aHui.
3aJlaHui 3a/1aHu# 110 OCHOBHOMY obbeme O0nagaer TBEpAbIM U
JACHUTIIIHE MaTepHany TIOJTHBIM 3HAHUEM
JQUACHUIUINHBIL, HE MaTcpuralia JUCIUILIA=
YCBOMII €T0 JIeTanei HBI, BJIAICCT JOMOJIHU-
TENbHBIMU 3HAaHUSAMU
KauectBo He BrImonasieT Nwmeet HaBbIKK HmeeT HaBBIKK Ob6nagaeT TBEpABIMU
BBIIIOJIHEHHUS TPYIOBbIC NEUCTBUS | BHIITOJTHEHMS BBITIOJTHEHMS HABBbIKAMU BBIIOJIHEHUS
TPYIOBBIX JE€HCTBUN TPYAOBBIX JEUCTBUM | TPYITOBBIX TPYIOBBIX JEHCTBUN
TOJIBKO I1O JICUICTBUI B 110 BCEMY MaTepHualry
OCHOBHOMY OCTATOYHOM JACLHUIUIMHBL, BIAACET
Marepuaily o0BeMe JOITOJTHUTCIIEHBIMHA
JUCUUILIUHBL, HE HaBbIKAMU

YCBOMJI €0 JIeTaliel

CaMOCTOSATENBHOCTD
TUTAaHUPOBAHUS
BBITOJIHCHUS
TPYIOBBIX JE€HCTBUN

He BemmosnHser
[IJIAHUPOBAHHUS
BBIIIOJIHEHHUS
TPYIOBBIX JE€HCTBUN

Honyckaet
HETOYHOCTH IIPH
IIJIAHUPOBAHUU
BBITIOJTHEHMUS
TPYJIOBBIX JEHCTBUI

CaMOCTOSTEIIBHO U
rpaMOTHO
BBIIOJIHSAET
TUTAHUPOBaHUE
BBIIOJIHEHHS
OOJIBLINHCTBA
TPYIOBBIX
JeUCTBUI

CaMOCTOSATENBHO U
IPAMOTHO BBIIIOJIHSIET
[IJIAHUPOBAHKE
BBIIIOJIHEHHUSI BCEX
TPYIOBBIX JEHCTBUN




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuajabHO-TeXHHYECKOE o0ecrevyeHue

HaunmenoBanue crienuaibHBIX IIOMEILEHUN U
MTOMENICHUH JJI1 CaMOCTOSITEIIbHOW PabOThI

OcCHAILEHHOCTD CIEMUATILHEBIX [IOMEIEHUN U
MTOMEIICHUH JJI1 CAaMOCTOSITEIIbHOM pabOThI

Aynuropus IS JEKIUMOHHBIX 3aHITUI

000py/IOBaHBI CHenuaIn3upoOBaHHON
MeOenblo, MOOWJIBHBIM HWJIM CTaIllMOHAPHBIM
MYJIbTUMEAUNHBIM TPOEKTOPOM, TIEPEHOCHBIM
AKpaHOM, HOYTOYKOM, WUIM KOMIIBIOTEpPOM Ha
0a3e 0JIHO WM JABYXBSICPHBIX MPOIECCOPOB C
TaKTOBOM yacToTo# He MeHee 2 I'T'1, o0beMoM
OomepaTUBHOW mamsaTH He MeHee 2 [0 wu
»kecTkoro aucka mo 500 I'6; nokanbHas ceTh ¢
nponycKHOM criocoOHocThI0 100 MOuT/C

KoMIbloTepHbIE  KJIACCHI
1ab0PaTOPHBIX 3aHITHIA

A IIPOBCACHUA

000pyI0BaHbI CHenuaIu3upOBaHHON
Me0ebI0, KOMIIBIOTEPAMU C YCTAaHOBJICHHBIMU
MPOrpaMMHBIMH TPOJIYKTaMH Ha 0a3e OJHO
WM IBYXBAJIEPHBIX MPOLECCOPOB C TAKTOBOM
yactoroi He wMeHee 2 ITn, oObeMoM
OTepaTUBHOW TmamMsaTH He MeHee 2 [0 wm
secTkoro aucka 10 500 I'6; nokanbHas ceTh ¢
NPONyCKHOW cmocoOHocThio 100 MowuT/c,
OPUHTEPHl  WIM  MHOTO(YHKIIMOHAJIbHBIC
ycrpoiicTBa opmatoB A4, A3.

[Tomemienust Ui caMOCTOSITEIBHON PaOOTHI
o0yJaromuxcst

000py10BaHBI CTeIUANTN3UPOBAHHON
MeOEeNbl0,  KOMIBIOTEPHOM  TEXHUKOH €
BO3MOXKHOCTBIO ~ TIOJKJIFOUEHHSI K  CETH
«aTepHETY W oOOecmeueHHeM JIOCTyNna B
3JIEKTPOHHYIO UH(POPMAaIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aIuu

6.2. JIMIeH3HOHHOE ¥ CBOOOTHO PACIPOCTPAHsIeMOe MPOrPaAMMHOE 0O0ecIeuyeHne

Ne

[IepedeHs IMIIEH3NOHHOTO IPOIPAMMHOTO
obecreueHus.

PexBU3NTEHI MOATBCPKAAOIICTO TOKYMCHTA

Microsoft Office Professional Plus

2016

Cormamenue Microsoft Open Value
Subscription V6328633. Cornamienue
JNEUCTBUTEIBHO

¢ 02.10.2017 mo 31.10.2023

Microsoft Windows 10
Kopnoparusnas

Cornmamenne  Microsoft Open Value
Subscription

V6328633. Cornamenue
nencreurensHo ¢ 02.10.2017

no 31.10.2023). Torosop nocrasku 110

0326100004117000038-0003147-01 ot
06.10.2017

Kaspersky Endpoint Security
«Cranmaptabeiii Russian Edition»

CyO6nunen3unonuslii qorosop Ne 102 ot
24.05.2018.

Cpok IEUCTBUS JIMICH3UHN bi o)




19.08.2020

I'paxxmancko-mipaBoBOM Jlorosop
(KonTtpakt) Ne 27782
«ITocTtaBka MIPOJIJICHHS rpaBa

MOJIb30BaHUS (JTUIICH3HH )
Kaspersky  Endpoint  Security ot

03.06.2020. Cpox
nevicreud uier3un 19.08.2022r.

Google Chrome CBobomHo  pacmpoctpansemoe  [10
COTJIACHO YCIIOBHUSIM
JINIICH3MOHHOTO COTJIAIICHUS

Mozilla Firefox CBoOoguno  pacmpoctpansiemoe  [1O
COTJIACHO YCJIOBUSAM
JIMIIEH3UOHHOTO COTJIAIICHHSI

Microsoft Visual Studio 2013 noroBop Ne63-14k ot 02.07.2014

Cucrema KOMITBIOTEPHOTO | 37IeKTpoHHOE MUChMO OT 06.04.2008
tectupoBanusi  3HaHuM  VeralTest
(cereBass Bepcusi  VeralSoft 06e3
OrpaHUYECHMI)

6.3. [lepeueHb yueOHBIX U3IaAHUI U YUeOHO-METOAMYECKHX MATEPHAJIOB

. JemunoBuu, b. 1. OCHOBBI BBIUMCIUTEIHLHOW MaTeMATHKU [ DIEKTPOHHBIA pecypc] : yueOHoe
nocobue / b. I1. Jlemunosuu, . A. Mapon. - 8-e usn., crep. - [b. m.] : Jlanp, 2011. - 672 c.
http://e.lanbook.com/view/book/2025/

. JemupoBuu, b. II. Uwucnennsie Meronbl anHanmu3a. [lpuOmkenue  QyHKIHH,
muddepeHInaIbHble U HHTErpalbHble ypaBHEHUS [ DIEKTPOHHBIN pecypc] : yued. mocobue / b.
II. Jdemunmosuu, M. A. Mapon, 3. 3. IllyBamoBa. - MockBa : Jlanp, 2010. - 400 c.
http://e.lanbook.com/view/book/537/

[eBuoB, I'. C. Uucnennsle MeTOAbl JHHEWHOH anreOpsl [Dnexktponubiii pecypc] / I'. C.
[esmos, b. 1. Me3uukoBa, O. I'. Kprokona. - Mocksa : Jlaus, 2011. - 495 c. - (YueOHuku ais
BY30B. CrnennanbHas JUTEPaTypa). - bubnuorp.: c. 489 - 490.
http://e.lanbook.com/view/book/1800/

4.Ymakoa H. H. BeruncnurensHas marematuka : jal. mpakTukyMm : ydeO. mocobue / H. H.

VmakoBa, H. H. IToaropusiii, B. H. Buntaes ; BI'TY um. B. I'. [llyxosa. - bearopon : U3a-Bo
BI'TY nMm. B. I'. LlyxoBa, 2010. - 127 c.

. AmocoB, A. A. BrruncnurtenbHble METOABI [DNeKTpoHHBIN pecypc] / A. A. Amocos, H. B.
Konuenosa, 0. A. [lyOunckmii. - MockBa : Jlawp", 2014. - 672 c.
https://e.lanbook.com/book/42190

dannees, /1. K. BerancnurtenbHbie METOIBI TMHEHHOM anreOpsl : yuebnuk / [I. K. ®aanees, B.
H. ®agnmeeBa. - 3-¢ wm3a., crepeorun. - Cankr-IlerepOoypr : Jlamb, 2002. - 736 c.
http://e.lanbook.com/view/book/400/

[epmo, I'. C. Yucnennele MeToabl JUHEWHOW anreOpwl [DnexktponHwii pecype] / I'. C.
[enoB, b. U. Msuukoa, O. I'. Kprokoa. - MockBa : Jlans, 2011. - 495 c.
http://e.lanbook.com/view/book/1800/

[onomos, JI. A. OCHOBBI TEOPUU TUCKPETHBIX JIOTUYECKUX M BBIYUCIUTEIBHBIX YCTPOUCTB :
yae0. mocoome s cTyaeHToB By30B / JI. A. Illomomos. - 3-e u3j., ucnp. - Cankr-IlerepOypr :
Jlann, 2011. - 429 c.

O.TTonyaun A. WM. UwucieHHbIe METOABI : METOJ. YKa3aHWUsS K BBIMIOJHEHUIO JIa0h. paboT s

crynentoB crnenuansHoctu 090303 - UHdopm. Ge3omacHocTh aBTOMaTtu3up. cucreM / BI'TY




10.

11.

uMm. B. I'. lllyxoBa, kad. mporpam. oOecriedeHus] BHIYUCI. TEXHUKH U aBTOMAaTHU3UP. CHCTEM ;
coct.: A. U. Ilonynun, T. B. bonnapenxo. - benropon : M3n-so BI'TY um. B. I'. Illyxoga,
2014.-47 c.

PsGenrkuii, B. C. BBeneHue B BBIYHCIUTEIBHYIO MareMatuky : ydeb. mocobue / B. C.
Psi6enbkuii. - 2-e uzn., ucnp. - Mocksa : ®uzmatiur, 2000. - 294 ¢

[TanTuHa, U. B. BeraucaurensHnas matemaTuka [Tekct] : yueOnuk / [Tantuna U. B. - Mocksa :
MockoBckuii ((MHaHCOBO-TIPOMBIIIUICHHBIA YHUBEpPCUTET «CuHeprus», 2012. - 176 c.

6.4. IlepeyeHb HHTEPHET pecypcoB, NpodecCHOHAIbHBIX 023 TaHHBIX,
nH(GOPMAIMOHHO-CIPABOYHBIX CHCTEM

http://ru.wikipedia.org — « BBIYUCIUTEIbHAS MAaTEMaTHUKa» - JICKTPOHHBIN MOpPTAaI
http://www.exponenta.ru — « BB€JIeHHE B BBIUMCIUTEIbHYIO MaTeMaTuky. [Ipumepnn» -
Hay4YHO-00pa30BaTENIbHBIN pecypc

http://dic.academic.ru — « BEIYHCIHTENbHAS MaTeMaTHKay - HAYYHO-00pa30BaTEIbHBIN
pecypce

http:/book-b12.ru — « BeIauciuTenbHas MmaTreMaTuka. YucieHHBIe METOABI. 30/10Tas
KOJUJIEKIIUSI KHUTY - DJICKTPOHHAs OMOInoTeKa



http://ru.wikipedia.org/
http://www.exponenta.ru/
http://dic.academic.ru/
http://book-b12.ru/

