MuHucTepcTBO HayKH U BbicIero o0OpazoBanus Poccuiickoit ®denepamuu
denepalibHOE FOCYIapCTBEHHOE OIOIKETHOE 00PA30BATEIBHOE YUPEKACHHUE
BBICILIETO 00pa30BaHUs

«KyOaHckuil rocyapCTBEHHBI YHUBEPCUTET)

DaKyIbTET KOMITBIOTEPHBIX TEXHOJOTUM U ITPUKIIATHON MATEMATUKHU
Kadenpa BeIYuCINTENBHBIX TEXHOJIOTUN

«30» mag 2025 1“‘.

PABOYASA ITPOI'PAMMA JTUCHUILIMHbBI
b1.0.24 <METO/JbI BBIYUCJIUEHUN

Hanpasnenue
noaroroku/crierinanbHOCTh 02.03.03 MaTemMaTnyeckoe odecrnedyeHmue

U AJMHUHUCTPUPOBAHUC I/IHdJODMaIII/IOHHI)IX CHCTCM
(KOO U HauUMeHOBaHUe HANPABIeHUs NOO2OMOBKU/CNeYUATbHOCMU)

HamnpasnenHocTs (Mpoduiib) /crienuanu3amms
Texnonoeuu pazpabomxu NPOSPAMMHBIX CUCTHEM

[IporpamMma MoaroToBKY _aKaJIeMHUYCCKUH OakagaBpuaT
(akademuueckas /NpuKkIaoHas,)

dopma oOydeHus___ovHas
(0ouHas, OYHO-3A0UHAS, 3A0YHA)
KBamudukanus (CTeneHb) BHITYCKHUKA OakagaBp
(bakanasp, mazucmp, cneyuaiucm,)

Kpacunomap 2025



2

PabGouas mnporpamma AuCHUIUIMHBI «MeETOAbl BBIYMCIECHUN» COCTaBJIEHA B
COOTBETCTBHH C (peiepanbHbIM TOCYAapPCTBEHHBIM OOpa30BaTENbHBIM CTAaHAAPTOM
Boiciiero oOpaszoBanusi (OI'OC BO) mo nanpasnenuto noxarotoBku 02.03.03
MaremaTuueckoe o0ecredeHre U aIMUHUCTPUPOBAHNE HHPOPMALIMOHHBIX CUCTEM.

[Iporpammy coctaBui(u):
') /.

————

M.B. IlaTeIkOBCKasA, CT. IPENOAABATEI b

N.O. damuius, TOIHKHOCTD, YU€Hasl CTENIEHb, YICHOE 3BaHUEC MOJITHACH

Paboyas mporpaMma TUCHUIUIHMHBI yTBEPKACHA HA 3acelaHuu KadeIphl
BBIYUCIIUTEIBHBIX TEXHOIOTUH, MPOTOKOJ Ne 7 «07» mas 2025 r. -

Gy
N.o. 3aBenyromero kadenpoit (paspadorunka) Epemun A.A. -

(pamuys, MHULHAITBI MOJITNCH

Pabouas mporpamma o6CyK1eHa Ha 3aceqaHuu Kadeapbl UHPOPMAITMOHHBIX
TeXHOJ0THH MPOoTOKOJ Nel6 oT «14» mast 2025 1.
3aBeaytroniuii kKadeapon (BBITYCKAOIIEH )

B.B. Iloakom3un

VYTBepkIeHa Ha 3acelaHuH Y4eOHO-METOIMUYECKOU KOMUCCUU (PaKylbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTUIA U IPUKIATHON MaTEeMaTUKH
npotokos Ne 4 ot «23» mast 2025 .

[Ipencenarens YMK dakynbreTa

A.B. KosasneHko <

/7 monmucek
£

PenenseHTnr:

INapxyma O.B., nouent kadeapsr nHGopManmnoHHbIX TexHomorur ®BI'OY BO
«KyoI'Y», kanauaaTt GU3uKO-MaTeMaTHICCKUX HaYK.

Cxansixo U.A., nouent «kKBBY um. C.M. IlItemenko», k.¢).-M.H., AOLIEHT



3

1. Ilesu u 32124 U3YUYEHUA TUCHUILTUHBI
1.1. Ilesm ocBOEHUST AU CUMILIIUHBI

HGHLIO npenoaaBaHvsl W HU3Y4YCHUA OUCLHUILIMHBI «MGTOI[BI BEIUMCIICHUI» SIBISCTCS
O3HAKOMJICHHUC CTYACHTOB C OCHOBHBIMU TIIOHATHAMHU HW MCTOAAMU BBEIUHMCITUTCIILHOM
MaTEMaTHUKU, BI)Ipa6OTKa HAaBbBIKOB MPUMCHCHHA YHCJICHHBIX MCTOJOB IJid PCIICHUA
IMPAKTUYCCKUX 3aaa4.

1.2. 3apaun JUCHMILINHBI

CTyneHT JAOJKEH 3HATh OCHOBHBIE METOJbl BBIYUCIHMTEIIBHOW MAaTeMaTHKU; YMeTh
MPUMEHATh YUCJICHHBIE METOABl JUIS PEIICHHUS MPAKTHYECKUX 3a/ad; BJaJeTb OCHOBHBIMU
YUCJICHHBIMM METOJAaMH peIIeHUs 3a7aa4 JUHEHHOW anreOpbl, MaTeMaTHUYeCKOro aHajau3a |
i epeHnnanbHbIX YpaBHEHHH.

1.3. MecTo TUCHMILINHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbI

Jucnumimaa «MeToapl BEIYHUCIICHH» OTHOCUTCS K 0a30Bo#t yactn b1 MaTremarndeckoro u
€CTECTBEHHOHAy4YHOTO IMkiaa. /[l w3ydeHus AUCHUIUIMHBI HEOOXOIWMBI 3HAHHS IO
CIeNYIOMUM 0a30BbIM JIUCIUIUIMHAM MAaTeMAaTHYEeCKOTO W E€CTECTBEHHOHAYYHOTO IIMKIIA |
npodeccuonanpbHoro 1ukioB OOIl: « [luddepennmansuoe wucuucieHue», «Anredpay,
«MHTeTpanpHOE ucUYHCIeHne», «OCHOBBI POTPAMMHUPOBAHUS.

3HaHUs, MOJTyYaeMble TIPH W3YYCHUH TEOPHH METOJOB BBIUMCICHUW, UCIIOIB3YIOTCS TPH
M3Y4YEHUH JPYTUX TUCHUTUIAH MPo(HEeCCHOHATBHOTO MUKJIa yueOHOTO TUTaHa OakanaBpa, a TaKKe
pu paboTe HaJ KypCOBBIMHU MIPOCKTAMHU.

1.4 IlepeyeHb IUIAHHUPYEMBIX Pe3yJbTATOB OOY4YeHHMS IO JUCUHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX C IUIAHUPYEeMbIMH Pe3y/JbTATAMH OCBOEHHS 00pPa30BaTeJbLHOM MPOrpaMMbl

N3yuenne nanHO#M y4eOHOM MUCIMIUIMHBI HAMPaBJIEHO HA (POPMHUPOBAHUE Y

00yJaroIuXxcsi 00IMEeKyIbTYPHBIX/001IenPoPECCHOHATBHBIX/TTPOPECCHOHABHBIX KOMITETCHITHI
(OK/OIIK/TIK)

Pe3ynbraThl 00y4eHus 10 TUCIUILIIHHE
Kon u HanmeHoBaHUe UHIMKaTOpa™ (3raem, ymeem, gnadeem (HAGbIKU U/ULU ONbIN
desimenbHOCmL))

OIIK-1. CnocoGeH NpuMeHATH (pyHAAMEHTAJIbHbIE 3HAHNUSA, NOJIyYeHHbIe B 00]1aCTH MaTeMATHYeCKUX U
(MJ1M) ecTeCTBEHHbIX HAYK, H HCIIOJIL30BATh HX B NPO¢ecCHOHATLHOMH JesATeIbHOCTH

UJ-1.0IIK-1  IIpumensier pyHnaMeHTATBHbIC 3HaeT alrOpUTMbI BEIYUCIUTEIHHON MAaTEMATHK! U CIIOCOOBI

3HaHWA, TOJTy4EHHbIE B 00IaCTH UX peaJu3anuy ¢ UCIOIb30BaHUEM METO/I0B
MaTeMaTUIeCKUX U (WIM) ECTECTBEHHBIX HayK (dhyHIamMeHTaIbHOW MH(POPMATHKH ¥ WHPOPMATMOHHBIX
MIpY IOCTPOEHUU MOZEIIEN B 3aJaHHOU TEXHOJIOTUH

MIPEeIMETHON 00IacTH

WJI-2. OIIK-1 Ilpumenser pyHnaMeHTanbHble | YMeeT OCYIIEeCTBIATh TIEPBHUYHBIN COOp U aHAITH3
3HaHUA, [IOJTYyICHHBIC B 0051acTH MaTEMaTHIECKUX MaTepuaja B 00J1aCTH BEIYNCINTEILHOI MaTEMATHKN
1 (WIIN) eCTeCTBEHHBIX HAaYK IIPH BBIOOPE METOIOB
pemenus 3a1a4 npogecCHOHATBHON
JeATETbHOCTH

OIIK-2 CnocofeH npuMeHATH COBPeMeHHbIii MaTeMaTHYeCKHUIl annapaT, CBSI3AHHBII ¢ MPOeKTHPOBAHHEM,
pa3paboTKoii, peanu3anyeil U OleHKONH KauyecTBa MPOrpaMMHBIX POAYKTOB H MPOrPAMMHBIX KOMILIEKCOB B
Pa3IHYHBIX 00/1ACTAX YeJI0BeYeCKol Aes TeTbHOCTH

NJ-1.0IIK-2 CnocobeH NpuMeHsTh CUCTEMHBIN| OCHOBHBIE ITOJIOKEHHUS U KOHIIEIIMN B 00IaCTH

TOJIXO/L K aHAIN3Y NIPEIMETHOM (pObIIeMHOI) IPOrpaAMMHUPOBAHHs, COBDEMEHHBIE SI3bIKH

oOnacty, BeIsBIICHHIO TpeboBaHmii K FIC MIPOrpaMMMPOBaHMS U IMAKETHI IPOrPaMM, PEATM3YIOIINX
YHUCIICHHBIE METOBI




Pe?;yJ'H)TaTI)I 06yq€HI/IH 10 AUCHUITIINHE

Kon n HanmeHnoBanue nHAMKaTOpa™ (3naem, ymeem, gnadeem (HAGbIKU U/ULU ONbIM

OesimenbHoCmiL))
NA-2. OIIK-2 [IpumeHnsieT COBpeMEeHHBIN 3HaeT SI3bIKU IPOrpaMMUPOBAHUS, aJITOPUTMBI
MaTeMaTHYECKUH aIlapat IpH BEIUUCTUTCIIFHON ~ MaTeMaTHKH, YMEeT  pa3padaThIBaTh

MOCTPOCHUN MoJieneit B Pa3JINIHbIX

MporpaMmabl, peajinu3yronnue YucCjIC€HHbIC METOAbI.
001aCTAX YeoBeUeCKOm JACATCIBPHOCTU

PesynpraTel 00ydeHus 10 AUCHUILTNHE JOCTUTAIOTCS B PAMKAX OCYIIECTBIICHUS BCEX BUIOB
KOHTAaKTHOM M CaMOCTOSITEJIbHON padOThl OOy4aromMXcs B COOTBETCTBHH C YTBEPKAEHHBIM
Y4eOHBIM TIAaHOM.

No HNunexc Conepxanne B pesynbpTaTe n3yueHust yaeOHON TUCITUTUTHHBI
[y, | KOMIETE | KOMIETEHIHH (v oOyyaromuecs JOMKHbI
o HIIUN e€ gactu) 3HATh yMeTh BJIaJAEeTh

1 OIIK-1 | Cnocoben AT OPUTMBI 3 pa3pabaThIBaTh METOJaMHU
IPUMEHSATD BRIMUCIHTEIILHON IporpaMMsl Ut | pa3paboTKu U
(GyHIaMeHTaTbHbI MaTeMaTHKI 1 KOMITBIOTCPHBIX peanmmu3anuu
€ 3HaHM, CIIOCOOE! X CHUCTEM aJTOPUTMOB C
MTOJTy4eHHBIE B pearusaty © peanm;nomnx WCTIOJIB30BaHUEM

WCIIOb30BaHUEM

obmactu METOJIOB MpUOIKEHHBIE UH(pOPMAIMOHHBIX
MaATEMATUYICCKUX Q)yH JaMEHTAJILHOU YUCJICHHBIC TEXHOJIOTUH npu
u (vnm) MH()OPMATHKY U METO/IbI peleHuu 3aaa4
€CTECTBEHHBIX MH(OPMALMOHHBIX BBIYMCIIUTEIHHON
HayK, © TEXHONOT i MaTEMaTHKH
HCIIONTB30BaTh UX
B
npodeccuoHaIbH
Ol JIeATEIIbHOCTH

2. OIIK-2 | Cnocoben OCHOBHBIE HPUMEHSATD METOIaMH
HPUMEHATD AT OPUTMBI AT OPUTMBI pa3paboTKH
KOMITBIOTEpHBIC/ BBIUHUCIIUTETBHON BBIUHUCIIUTENBHO | IPOrpaMM,
CYIIEPKOMIIbIOTEPH o
Bl METOJIB, MaTEMaTHKH U i MaTeMaTUKH, peaIn3yronmx
COBPEMEHHOE [aKeThl Iporpamy, | pa3padaThiBaTh YHCIICHHBIE METO/IBI
IIPOrpaMMHOE Pean3yronmx IPOrpaMMBI U1l | M METOZaMHU
obecrieueHme, B YU CIICHHBIE peleHus pa3paboTKu
TOM 4HUCIIE METO/IBI MIPUKIIATHBIX MaTeMaTHYECKUX
OTE€YECTBEHHOI'O 3a7a4 B MoJenen
HIPOMCXOXACHN A, Pa3IMIHBIX BBIYUCIIUTENBHBIX
AL PCLICHHA obacTax 3a/1a4
3a1a4
podeCCHOHATBHO
i gesTenbHOCTU

2. CTpyKTYypa u coJep:KaHue TUCUUNIUHbI
2.1 PacnpenesieHne TPyA0EMKOCTH JUCHUILIMHBI 10 BUJaM padoT

OO6rias Tpy10éMKOCTh TUCIUITIMHBI cocTaBisteT 5 3au.ea. (180 yacoB), ux pacmnpeneneHue mo
BHJIaM palOT MpeACTaBICHO B TaOIUIE

Bun yae6HO# paboTh Bcero CemecTpsl

4acoB (uachl)

KonTakTHasi pabora, B TOM 4ncIe:

AyauTopHble 3aHATHS (BCEro): 72,3 72,3
3aHATHS JEKIUOHHOTO THIIA 34 34 - _ _
JIabopaTopHbIe 3aHATHUS 34 34 - _ _

3aHATHS CEMUHAPCKOTO TUTA (CEMHHAPBI, TPAKTUICCKIE
3aHSTHSA)




HNHas KOHTAKTHAasA pa60Ta:

KonTtpons camocrosirensHoit padotsl (KCP) 4 4 - — —
[Mpomexyrounas arrecranus (KP) 0,3 0,3 - — —
CamocTosiTe1bHasi padoTa, B TOM YHcJIe: 63 63
Kypcosas pabota — - - - -
[TpopaboTka yaeOHOTO (TEOPETUIECKOTO0) MaTepraa 33 33 - — —
BbinosiHeHNE HHAMBUTYJIbHBIX 3a/IaHUK (ITOJArOTOBKA 30 30 B B B
COOOIICHM, TPE3EHTALINH )
Pedepar — — — — —
[ToaroToBka k TEKyneMy KOHTPOJIIO - - - - -
KonTpoJsb:
[ToaroroBka K 3k3ameHy 44,7 447 - — —
O01mast Tpy106MKOCTh yac. 180 180 - — -
B TOM UHCJIe KOHTAKTHAS | 4, o 723 i B B
padora
3ay4. efl. 5 5 — —

2.2 CTpyKTypa AUCUUTIIMHBI

Pacripenienienne BUIOB y9eOHOUM paObOTHI M UX TPYAOEMKOCTH TI0 pa3zeliaM JACIUTIIHHEL.
Pazgenbr quctumuinebl, u3ydaembie B 4-M ceMecTpe (ouHas gpopma)

Ne HaumenoBanue pa3nenos

KomnnuecTtBo yacos

paszzena Bcero | Aymutopnas pabora

CaMocTosaTenpHas
pabora

KCP

JIP

1 2 3 4

5

6

7

1 OcHOBBI TEOpUH 15 2
MOTPEUTHOCTEH.

4

9

2 YuciieHHbIE METO JIBI 25 6
MPUOJIMKCHHS |
anmIpOKCUMAITUU (DYHKITUH.

12

3 UucneHnoe 24 6
WHTETPUPOBAHUE U
muddepeHpoBanue.

11

4 YuciieHHbIE METOOBI 36 14
JIMHEWHOU aJreOphl.

10

11

5 YuciieHHbIE METO JIBI 14 2
peIIeHUs HeTMHEHHBIX
YpaBHEHHUU U CHCTEM.

10

6 YucneHHbIE METOIBI 21 4
perieHus: 0OBIKHOBEHHBIX
g depeHIanTbHBIX
YPaBHEHHH.

10

HUTOI'O no paznesnam 135 34
AU CHUIIMHBI

34

63

Kontpouns camocrositensHol| 44,7
pabotsl (KCP)

[IpomexyrouHas 0,3
attecranus (MKP)

Oo0masi TpyA0€MKOCTD 10 180

JUCHHUILINHE




6

2.3 Coneprxanue pa3iesioB (TeM) TUCHUINIHHBI

2.3.1 3aHAaTHA JEeKIMOHHOI0 THIIA

Ne pas-
nena

Haunmenosanue
paszaena

Conepskanue pasjena

dopma
TEKYILEro
KOHTPOJIS

1

2

3

4

1

OcHOBbI TEOpUU
HOTPEIIHOCTEM.

Knaccudukanus ommmodok BEIYUCICHUH.
AOcomoTHAg U OTHOCHTCILHAS
norpeurHocTh. OeHKa MOTPETHOCTEH
BBIYMCIICHUH.

JIP

YucneHHbIE METOIBI
MPUOIKEHUS 1
aIpOKCUMALIMH

(G yHKIMH.

Metonbl pubIMKEHUS U
annpokcumanuu pyaknuii. O6mas 3axaya
Y QJITOPUTMBI TPUOIKEHUS.
HHTepnonnpoBanre MHOTOYIEHOM
Jlarpanxa. [lorpemHocTts
UHTEPIONISAINNA. MUHUMU3AIHS
MOTPEIIHOCTH UHTEPHOJISLUH, TOTUHOMBI
UYeopimeBa. UHTEpIONISINS CTUTAHAMH.
MeTo1 HauMEHbBIIINUX KBAJPATOB.

JIP, PT3

Uucnennoe
WHTErpUpOBaHUE U
muddepeHpoBanue.

3aaya YMCIEHHOTO UHTETPUPOBAHMUS.
Ksanparypusie popmynsl HetoTona-
Koteca. MeToasl mpsiMOYrOJIbHUKOB,
tpaneuuu, Cumiicona, ['aycca. Onenka
TOYHOCTH YUCIICHHOTO HHTETPUPOBAHHUSL.
Br160p onTumanbHOrO 1mara npu
YHCIIEHHOM MHTErPUPOBAHUHU. 3a/1aua
yuciaeHHOro AuddepeHIupoBaHus u eé
pemienre. @opmyIbl YHCIEHHOTO
nuddepeHIpoBaHus.

JIP, PI'3

YucneHHbIe METOIbI
JMHEHHOM anreOpsl.

[Tpsimble METOIBI PEILIEHUS CUCTEM
JUHENHHBIX aJareOpandyecKux ypaBHEHUM:
cxeMsl ['aycca, MeTo KBagpaTHOTO
KOPHS, METOJ] TPOrOHKH. MTepaninoHHbIe
Meto bl pemeHus CJIAY: meton
MPOCTHIX HTEpalnid, MeTo 1 SIkoOwH,
3eiiiens, peslakcalun; UTEpaliOHHbIE
METO/bl BAPUALIMOHHOI'O THIIA.
CX0IMMOCTb UTEPALIMOHHBIX METOJOB.
Mertoap! peneHus 3a1a4 Ha COOCTBEHHbIE
3HayeHus. Mertos npsMoii U 0OpaTHOM
utepauuu. Merop Bpamenuid. Onenka
CKOPOCTH CXOIAUMOCTH.

JIP
PI'3

HucnenHsle METOBI
PpeLICHNs HEIMHENHBIX
YPaBHEHUH U CUCTEM.

Otnenenrie KOpHEH, OCHOBHBIE METO/IbI
OTHEJIEHUS KOPHENU. Y TOUHEHUE KOPHEN.
Meron xopna, nuxotomuu. Meron
Herorona, MeTo 1 kacaTenbHBIX. MeToI
urepaumii. I'eomerprueckas
UHTEepnpeTanus MeTo10B. OneHka
TOYHOCTH METOJIOB. TOYHOCTH B
CXOJIMMOCTb PELIEHUS.

JIP
PI3
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6 HucnenHsle METOBI [Tpubnmxennoe pemenne 0OBIKHOBEHHBIX JIP
pelieHus muddepeHInaIbHBIX YpaBHEHHH. 3a1ada PI'3
0OBIKHOBEHHBIX Komm. Meron Diinepa. Meron Pynre-

Qg depeHanbHbIX Kyrra. Meton Anamca. IlorpemHsocts
YPaBHECHHH. aIIpOKCUMALIUH.
2.3.2 3aHATHS CEMUHAPCKOr0 THMA
3aHATHSA CEMHUHAPCKOTO THUIIA — HE MPEAYCMOTPEHBI.
2.3.3 JlabopaTopHble 3aHATHS
No Haspanwme pazyiena | HaumenoBanue 1abopaTopHbIX paboT dopma
pabdoThI JUCLUTUIMHBI TEKYILEro
KOHTPOJIS
1 2 3 4
1 OCHOBBI TEOPUH Briancnenns ¢ miaBaromnieil TOUKou: JIP
MOTPEUTHOCTEM. oTpe/iesieHne MAIlIMHHOTO HYJIS U
MaITUuHHON OECKOHEYHOCTH.
2 OcHOBBI TEOpHH AGCOIIOTHBIE U OTHOCUTENbHBIE JIP
TTOTPEITHOCTEH. MOTPEUTHOCTH apU(hMETUIECKUX
JeHCTBUI
3 YucneHHbIe METO B HNuTtepnommpoBanue GyHKIINH JIP, PI'3
MPUOTKEHUS U noiuHoMoM Jlarpanxa c
anmnpoKCUMAaIUH PaBHOOTCTOSIIIIMMH Y3JIaMH
G yHKINH.
4 YuciieHHBIE METOIBI Kopuu nonmmHomoB YeObImeBa st JIP,PI'3
MPUOTKCHUS 1 WHTEPHOJUPOBaHUS (DYHKIIUN
anmnpoKCUMAalUU nosimHOMOM Jlarpanxka
(hyHKIUH.
5 YucneHHbIe METOIbI HNuTtepnommpoBanue GyHKIIMH JIP, PI'3
npUOIIKEHUS U KyOMUYECKUMU CIUTaliHaMU.
anmnpoKCUMAalUU
(hyHKIUH.
6 Yucnennoe 3anmaua yncnenHoro unrerpuposanus. | JIP, PI'3
MHTErPUPOBAHUE U KBagparypusie hopmyIibl
muddepeHIpoBanye. | MPSIMOYTOJIbHUKOB U Tpareluu.
7 Yucnennoe 3anaya yucieHHoro uurerpuposanud. | JIP, PI'3
WUHTErPUPOBAHUE U Ksaaparypusie hopmynsl Cummcona.
muddepeHpoBanue.
8 YucneHnHoe Brrurciienue onpenenéHHoro JIP, PI'3
WHTErPUPOBAHUE U uHTerpaia meroaoM ['aycca
mddepeHIpoBaHme.
9 Yucnennoe YucnenHoe nudpepeHpoBatme JIP, PI'3
WHTErPUPOBAHUE U byHKIMH
mddepeHpoBaHme.
10 YucneHHbIE METOIBI Perrenue cucteMbl IMHEHHBIX JIP, PI'3
JTUHEWHOHN anreOpsl. ypaBHeHU meToaoM ['aycca ¢
BBIOOPOM TJIaBHOTO AIIEMEHTA.
11 YucneHHbIE METOIBI Permrenue cucteMbl IMHEHHBIX JIP, PI'3

JMHEWHOH anreOpsl.

ypaBHeHI/Iﬁ MCTOAOM ITPOT'OHKHU U
MCTOAOM KBaJApaTHOI'O KOpHA
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12 YwucieHHbIC METOIbI Pemenne cucTeMpl THHEHHBIX JIP, PI'3
JTMHEWHOU anreOphl. YpaBHEHUH UTEPALMOHHBIMU
Mmetonamu (Sxobu, 3eiinens,
pernaKkcarum)
13 YucaeHHbIe METOIbI Pemenne cucreMpl TMHEHHBIX JIP, PI'3
JMHEHHOU alreOpBhl. YpPaBHEHUH UTEPALIMOHHBIMHU
METO/IaM{ BapUallMOHHOT'O THUIIA.
14 YucneHHbIE METO I Haxoxnenue coOCTBEHHBIX YHCET JIP, PI'3
JVMHENHON anreOpsl. CUMMETPUYHOM MaTPUIIbI METOJIOM
BpAIlICHUN.
15 Uucnennsle MeTopl | UnCleHHOE penieHne HETMHEHHOTO JIP, PI'3
pelleHus] HeTMHEUHBIX | YpaBHEHUSI.
YPaBHEHUH U CUCTEM.
16 Uucnennsle MeToasl | Uucnennoe pemenue 3agaun Komm JIP, PI'3
pelLIeHus MeTo10M Jitnepa, Metogamu PyHre-
OOBIKHOBEHHBIX KyrTa 2-ro u 4-ro nopsaxa.
T depeHIaTbHBIX
YpaBHEHUM.
17 YucneHHbIe METOIBI Yucnennoe pemenue 3agaun Komm JIP, PI'3
perIeHus SBHBIM U HESIBHBIM MeTOJIaMHU Ajlamca
0OBIKHOBEHHBIX
T depeHIaTbHBIX
YpaBHEHUM.

2.3.4 TlpumepHasi TeMAaTHKa KYPCOBBIX padoT (IpoeKToB)

KypcoBsie paboThl — HE IPEAYCMOTPEHBI.

2.4 TlepeueHb y4eOHO-METOAMYECKOr0 o0ecmeyeH sl JAJIsl CAMOCTOATEIbHOI

padoThHI 00yYAOIMXCS 10 JUCUUIIMHE (MOYJIIO)

Bun CPC

[TepeueHs yueOHO-METOINYECKOTO OOeCcTIeYeHUS
JUCIUIUIMHBI 110 BBIIOJIHEHUIO CAMOCTOSTEILHON

paboThI

2

3

1 |IIpopabotka
MaTepHana,
WH/IMBHTyJIbHBIX 331aHUH.

y4eOHOTO
BBITIOJTHEHUE

HHTepaTypa M3 OCHOBHOI'O M JOIIOJHHUTCIBHOI'O CITMCKOB

[ToaroTtoBka K TeKyeMy

KOHTPOJIKO

HHTepaTypa M3 OCHOBHOI'O M JOIIOJHHUTCIBHOI'O CITMCKOB

y‘le6HO'MeTOI[I/ILIeCKI/Ie MaTepuajibl I CaMOCTOSTEIbLHOM pa6OTBI 06yqafoumxc;1 nus3
Yuncjia UHBAJIMJAOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTAMU 3O0POBbBA (OB3) MpeaAOCTABIIAIOTCA

B (bopMax, AAalITUPOBAHHBIX K OIPAHUYCHUAM UX 310POBbS U BOCIIPUATHUA I/IH(I)OpMaI_II/II/I.
I[J'IH JII ¢ HApYIICHUAMU 3pCHUS:

B MIe4aTHOH (popMe yBEITMUYEHHBIM HIPUPTOM,

B (popme AIIEKTPOHHOTO TOKYMEHTA.

Jjis nvIl ¢ HapyIIEHUSIMU CITyXa!
B MIeYaTHOU (opme,
B (hopme AIIEKTPOHHOTO TOKYMEHTA.
J1is U1l ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATENILHOTO amapara:
B MIeYaTHOU (opme,
B (hopMe AIIEKTPOHHOTO JTIOKYMEHTA.
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I[aHHBII‘/JI MNepCUCHb MOXKCET OBITH KOHKPCTHU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHI'CHTA
00yJarommxcsl.

3. O0pa3oBaTe/ibHbIEe TEXHOJIOTHHI

B cootBerctBun ¢ tpedoBanusmu ®@I'OC B mporpamma JUCHUIUIMHBI IPEAyCMaTpUBaET
WCTIOJb30BAHME B YYEOHOM TMPOLIECCE CIEAYIONIMX O0pa3oBaTelbHBIC TEXHOJOTHU: YTECHUE
JEeKIMA C HCIOJB30BAaHUEM MYIBTUMEIUHHBIX TEXHOJOTHH;, METOJ MAalbIX TIpymi, pa3dop
MIPaKTUYECKUX 3a1a4 M KekcoB. [Ipu oOydeHMM MCHOJB3YIOTCS Clelylolue oOpa3oBaTebHbIE
TEXHOJIOTUU:

— TexHonoruss KOMMYHHMKAaTHBHOTO OOy4YeHHsT — HampaBlieHa Ha (OpMHUpOBaHHE
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH CTYAEHTOB, KOTOpas sBjsieTcsl 0a30BOM, HEOOXOAUMOM st
a/lanTaluy K COBPEMEHHBIM YCIIOBUSAM MEXKYIbTYPHOU KOMMYHHUKAIUH.

— Texnonorus paszHoypoBHeBOro (auddepeHIpoBaHHOr0) 00Y4YeHUsS — MPEAINOIaraeT
OCYILIECTBJICHHE IO3HABATEJIbHON JESITENbHOCTH CTYJIEHTOB C YYETOM HUX HHAWBHUIYaIbHBIX
CIOCOOHOCTEH, BO3MOXHOCTEH W HHTEPECOB, MOOIIPSS UX PEaTu30BbIBATH CBOW TBOPUYECKUU
noteHuuan. Co3laHue W HCMOJIb30BaHHE JMATHOCTHYECKUX TECTOB SIBISETCS HEOThEMIIEMOM
4acTbhIO JaHHOM TEXHOJIOTHH.

— Texunosoruss MOAyNIbHOTO OOydeHHUSI — TMpelycMaTpuBaeT JeJIeHUuEe COJIep>KaHus
JUCHMIUIMHBI Ha JJOCTATOYHO aBTOHOMHBIE pa3zesibl (MOyJN), MHTEIPUPOBAaHHbIE B 00NN KypcC.

- HWudopmannonHo-koMmmyHukannonuele TexHojoruun (MKT) - pacmmpsaior paMku
00pa30BaTeNIbHOrO IMpoliecca, MOBBIIIAS €r0 MPAaKTUYECKYH HANpaBIEHHOCTh, CIOCOOCTBYIOT
MHTEHCU(UKAIMU CaMOCTOSITEIbHOM pabOThl ydYallUXcsi M TOBBIIMICHHUIO [03HABATEIbHOMN
aktuBHOCTH. B pamkax KT Beiaensitorcst 2 Buja TEXHOJOTUI:

— TexHOJOrus HCHOJIb30BAHUS KOMIIBIOTEPHBIX IMPOrpamMM — MO3BOJSAET APPEKTUBHO
JOTIOJIHUTH Mpoliecc 00y4eHus A3bIKY Ha BCEX YPOBHSX.

— VHTepHET-TEXHOJOIrMM — MpPEJOCTaBIAIOT IIUPOKHE BO3MOXKHOCTH [UIl TOMCKA
uHpopManuu, pa3pabOTKU Hay4YHBIX IPOEKTOB, BEJCHHUS HAyYHbBIX UCCIIEIOBaHHM.

— TexHonorus MHAMBUAYAIU3alUMK OOy4EHUs — IOMOTaeT pPEeaJn30BbIBATh JIMUHOCTHO-
OPUEHTUPOBAHHBIN MOJAXOJ, YUYUTBIBAas HWHAWBUIYyaJIbHbIE OCOOEHHOCTH M TNOTPEOHOCTH
yyanuxcs.

- IIpoexkTHass TexHOJOTMS — OPHEHTUPOBAHA HAa MOJEIMPOBAHUE COLMAIBHOTO
B3aMMOJICHCTBHS YYalIUXCSl C LENbIO PEUIeHHs 3aJadyd, KOTOopas ONpeAesieTcss B pPaMKax
po(hecCHOHATBHON OArOTOBKH, BBIAEIASA Ty WIM HHYIO IPEIMETHYIO 00J1aCTh.

— Texnonorust oOyueHUs: B COTPYAHHUYECTBE — pEAIM3yeT UACI0 B3aUMHOIO OOy4eHus,
OCYLIECTBIISAS KaK MHIUBUAYalbHYI, TaK M KOJUICKTHBHYK) OTBETCTBEHHOCTh 3a pELICHUE
y4eOHBIX 3a/1a4.

— UrpoBasi TeXHOJIOTHS — MO3BOJISIET PA3BUBATh HABBIKU PACCMOTPEHHS Psiia BOZMOKHBIX
Croco0OB pelIeHus: npooaeM, aKTUBU3UPYS MBIIUIEHHE CTYJEHTOB U PAaCKpbIBas JIMUYHOCTHBIN
MOTEHIMAJ KaKJI0I0 Yy4allerocs.

— TexHonorus pasBUTHS KPUTHYECKOTO MBIIUIEHUS — CIOCOOCTBYET (POPMHMPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIOCOOHOM KPUTHYECKH OTHOCUTHbCA K HH(OpMAIMU, YMEHUIO
oTOMpaTh MH(MOPMAIMIO Ul PELIeHHs MOCTaBJIeHHOM 3aaauu. KoMIiekcHOe HCIoJIb30BaHHE B
y4eOHOM TpOlLlecCe BCEX  BBIINIEHA3BAaHHBIX TEXHOJIOTUH  CTUMYIHMPYIOT JIMYHOCTHYIO,
MHTEJUIEKTYaJbHYI0 aKTHMBHOCTb, pPAa3BUBAIOT IO3HABATEJbHbIE MPOLECCHI, CHOCOOCTBYIOT
(opMUPOBAHHIO KOMIETEHIMH, KOTOPBIMM JOJDKEH 00J1aAaTh OyyLuil CrieuanucT.

OCHOBHBIE BU/IbI UHTEPAKTHUBHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTUI BKIIOUAIOT B ce0:

- paboTa B ManbIX rpynnax (KOMaHze) - COBMECTHas JIEATEIbHOCTh CTYJCHTOB B TPYIIE
M0/l PYKOBOJCTBOM JIMJepa, HAlpaBlCHHAs Ha pelleHue oOmed 3agayu MyTéM TBOPYECKOTO
CIIO’KEHUS pe3yIbTaTOB MHIMUBHUIYaTbHON pabOTHl WIEHOB KOMAaH/bI C JEJICHUEM MOJTHOMOYMNA U
OTBETCTBEHHOCTH;

— TMPOEKTHas TEXHOJOIWS - HMHAMBHIyaJbHas WM KOJUJIEKTUBHAS JAEATEIbHOCTH I10
0TOOpY, paclpeneNeHHI0 U CUCTEMAaTU3alluy MaTepuaa 1o ONpeAeiIEHHON TeMe, B pe3yibTare
KOTOPOM COCTaBJISETCS MIPOCKT;
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— aHAJIM3 KOHKPETHBIX CUTYAllMi - aHAJIU3 PEATbHBIX MPOOIEMHBIX CUTYaIUi, UMEBIINX
MECTO B COOTBETCTBYIOIIEH OOJAacTH Mpo(eCcCHOHATBHON JAEATENbHOCTH, U TIOMCK BapUaHTOB
Jy4IIUX PELICHUN;

— Pa3BUTHE KPUTUIECKOTO MBIIIUICHUS

— oOpa3zoBareibHas JeSITeIbHOCTh, HANIPABICHHAS HA Pa3BUTHE Y CTYACHTOB Pa3yMHOTO,
pedIIEKCHBHOTO  MBIIIICHUS,, CIHOCOOHOTO BBIIBUHYTh HOBBIE UJCH W YBUICTH HOBBIC
BO3MO>KHOCTH.

IMonxox pa3bopa KOHKPETHBIX 3aJa4 W CHUTYyallMii IIMPOKO HCIIOJIB3YETCS  Kak
MperoiaBaTesieM, TaKk M CTYICHTAaMH BO BpEMs JIGKIWH, JTa0OpaTOPHBIX 3aHATHH W aHAIW3a
pe3ynbTaTOB CaMOCTOSITEIIBHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIACAOBAHUU U
pelIeHNH Ka)X/I0W KOHKPETHOW 3a/Ja4d HMEETCs, KaK IPaBHIJIO, HECKOJBKO METOJOB, a 3TO
TpedyeT pa30opa 1 OIEHKH 11€JI0i1 COBOKYITHOCTH KOHKPETHBIX CHUTYaIUH.

Hcnons3yemble HHTEPAKTUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH:

Cemectp | Bun3ansarus Hcnonb3yemble MHTEpAaKTUBHbBIE Komuuectso
(JI, TIP, JIP) 00pa3zoBaTesIbHbIE TEXHOJOTUN 4acoB
JI KomnbroTepHble pe3eHTanuu 1 00cyXaeHne 34
Pa30op KOHKpeTHBIX cUTyalui (3a1au),
4 JIP TPEHUHTH 110 PEMICHUIO 337a4, KOMIBIOTEPHBIE 34
CUMYJISIUU (IIPOrpaMMHUPOBAHHE aJITOPUTMOB)
KCP KonTtponrsHas pabota 4
Uroro: 72

Tembl, 3amaHust ¥ BOMPOCHI IS CaMOCTOSATENHbHOW pabOThI MPH3BaHBI CPOPMUPOBATH
HaBBIKK TOWCKa HWH(OPMAIUK, YMEHHUS CaMOCTOSATENBHO pACIIUPITh W YIIIYOJSITh 3HAHHSA,
MOJTydCHHBIE B XOJI€ JICKIIMOHHBIX M TMPAaKTUYeCKHX 3aHsaTud. [loaxon pazbopa KOHKPETHBIX
CUTyallMid IIUPOKO HCIIOJB3YEeTCs KaK IPErojaBaTesieM, TaK M CTYACHTAMH TIPU IMPOBEACHUU
aHaM3a pPe3yJIbTaTOB CaAMOCTOSTENLHOW paboThI. J{JIsl JIMIl ¢ OTpaHMYEHHBIMH BO3MOYKHOCTSIMU
3I0POBBS MIPEYCMOTPEHA OPraHU3aIHst KOHCYJIBTAIMH C HCTIOJIB30BAHUEM 3JICKTPOHHOM MOYTHI.

JUJ1st U1 ¢ HApYIICHUSIMH 3PSHUS:

B [I€YaTHOU ()OpPME YBEITUUYCHHBIM HIPHUQPTOM,
— B (hopMe IEKTPOHHOTO JOKYMEHTA.

J1J1st TUIT ¢ HapyIISHUSIMH CITyXa:
— B IIeYaTHOU ¢opme,
— B (hopMe 3IEKTPOHHOTO JTIOKYMEHTA.

Jli1st T ¢ HApYIICHUSIMUA OTIOPHO-JIBUTATEIILHOTO arapara:
— B IIeYaTHOU ¢opme,
— B (hopMe 3JEKTPOHHOTO JIOKYMEHTA.

J1J1s1 U1 ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMH 3JI0POBbS TIPEAYCMOTPEHA OpraHU3aIus

KOHCYJIbTAIIMii C UCIIOJIb30BAHUEM DIICKTPOHHOM IOYTHI.
JlaHHBIIi TIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
00yJaromxcsl.

4, OIIBHO‘IHI)IC H METOAUYECCKHE MATCPHUAJIBI
4.1 OueHo4HbIe CPeACTBA /ISl TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH M IMPOMEXKYTOYHOM
aTTecTalMM

@DOHJT OLIEHOYHBIX CPEACTB ITUCIUILUIUHBI COCTOUT U3 CPEICTB TEKYIIEro KOHTPOIS
BBITIOJTHEHUS 3aJaHui, Ta0opaTopHBIX pabOT, CPEACTB A MPOMEXKYTOUYHOH (KOJJIOKBUYMA) U
WUTOTOBOM arTecTanuu (IK3aMeHa B 4 cemecTpe).

OI_IeHKa YCIIEBACMOCTH OCYIICCTBIISICTCS 11O PE3YJIbTAaTaAM:

— BBITNIOJIHEHUS TaOOPAaTOPHBIX PadoT;
— OIICHOK KOJUIOKBUYMA;
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— OIICHKH, BBICTABIIIEMOH TIPH CcJJaue WHAWBUYAIBHBIX PACUETHO-TPAPUUECKUX 3aaHHH
— pa3paboTka KOMIBIOTEPHOHN MPOTPaMMBbI, peaTH3yONIeH YHCICHHBIA METOT;

— OTBETa Ha 3K3aMeHe (Ui BBISABICHUS 3HAHUS W TOHMMAHHUS TEOPETHYECKOro Marepuasia
JUCIUTUIAHBI).

DOk3amMmeH B 4-M CEMeCTpe BBICTaBJISIETCS [0  pe3yiabTaTaM  BBINOJIHEHHBIX
WHIMBUIYAIBHBIX pPacuy€THO-rpaMUecKuX 3aJaHui W TeKymed paboTel Ha JabopaTOPHBIX
3aHATHSIX.

OueHouHble cpeAcTBa s WHBAIMAOB M JIMI C OrPAHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbsI BBIOUPAIOTCS C YUETOM UX MHAUBUAYAIBHBIX ICUXO0(DU3UUECKUX 0COOEHHOCTEM.

— IIpu HCO6XOHI/IMOCTI/I HHBaJILAaM M JIUIaM C OTrpaHUYCHHBIMHA
BO3MOXHOCTAMM 300pOBbA IIPECAOCTABIIACTCA OOIMOJHHUTCIBHOC BpPEMs I IOATOTOBKM OTBETA Ha
OK3aMCHE;

— TpU TPOBEJIEHUH MPOLEIYpbl OLEHUBAHUS pE3yJabTaTOB OOY4YEHHS HHBAIUAOB M JIUI[ C
OTPAaHWYEHHBIMU BO3MOXHOCTSIMU 3J10POBbSI MPEAYCMATPUBAETCS MCIIOIB30BAHNE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUAYAIbHBIMU OCOOCHHOCTIIMU;

— IIpu HeO6XOJII/IMOCTI/I JIIA 06yqa}01111/1xc;1 C OIr'paHMYCHHBIMHU BO3MOXKHOCTAMH 3O0POBbBA U
HHBAJIMJOB IMpoucaypa OUCHUBAaHUA PE3YJIbTATOB O6y‘—IeHI/I$I Mo JUCHUIIIIMHE MOXKET IMPOBOJIUTCA
B HECKOJIBKO OTaIlOB.

[Ipomemypa oleHUBaHUS PE3yJbTATOB OOYUEHWS WHBAIHMJIOB W JIAI[ C OTPAaHHYCHHBIMU
BO3MOYHOCTSIMHU 37I0POBbSI IO JTUCITUILIMHE MPEAyCMaTPUBACT MPE0CTaBlIeHue WHOOpPMAIUUA B
(dbopmax, aTanTHPOBAHHBIX K OTPAHHMYCHHUSM MX 370POBbS U BOCHIPUATHS WH(OPMAIIHN:

J1J1st TUT ¢ HAapYIICHUSIMU 3PEHHUS:

— B TIEYaTHOU (hopMe YBETMUECHHBIM MIPHUPTOM,
— B (hopMe MEKTPOHHOTO JOKYMEHTa. [|JIs JIUIl ¢ HapyIICHUSIMH CITyXa:
— B TIeYaTHOM (opme,
— B (hopMe IMEKTPOHHOTO JOKyMEHTA.
J1i1st AT ¢ HapYIICHUSIMU OTIOPHO-/IBUTATEIBHOTO ammapara:
— B IIEYaTHOM (opme,
— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHI'CHTA

00yJaroImxcsl.

CTpyKTypa OLEHOYHBIX CPEICTB VIl TeKylIeil U MPOMEeKYTOYHOMH aTTeCTAHN

Ne KOs 1 HAMMEHOBATIE HanmeHoBaHHE OIIEHOUHOI'O CPE/ICTBA
- A PesynpTatel 00yueHus N [Ipomexyrounas
i HHIHUKATOpa Texymmuit KOHTPOIb
aTTeCTAL
WJT-1.0TIK-1 Tipivensier 3HAeT alropUTMBI OIIPOC IO TEME, Ox3aMeH
q)YH,Ilé.lMeHTaJILHLIe spanus. | BPTHCTHTEIBHOM TabopaTopHast
MONyHCHEHEE B 06TACTH > | MaTeMaTHKH M criocoOb MX | pabora,
MaTEeMaTHIeCKUX U (HIIH) peannsarin ¢ KOJITOKBIYM
1 CCTECTBEHHBIX HAYK IPH HCTIONIb30BaHIEM METOIO0B
N aAMEHTAIIbHON
MOCTPOCHHH MOJETIEH B by
. . nHPOPMATHKA 1
3aJJaHHOU MPEIMETHOH
OBIACTH MH()OPMAITOHHBIX
TEXHOJIOTUi
WJ-2. OIIK-1 Ilpumenser VMEET OCVILICCTBISTS OIIPOC IO TEME, OK3ameH
Q)YHHaMeHTaJIBHBIe 3HAHUA, e BHqHIE;ﬁmC 60D U AHATH3 J'[a60paT0pHa;[
5 | HOMyUCHHbIE B obnactu MaI; eprana 5 0 6§ aoTH pabora,
MaTEeMaTH4ECKHUX U (WIIN) " KOJITOKBHYM
€CTECTBEHHBIX HAYK MPH BBIMUCITATENBHON
BBIOOPE METOJIOB PEeIICHNUS MaTEMaTHKH
3a1a4 MpogecCHOHATHHON
JIeATeTbHOCTH
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N-1.0IIK-2 Criocoben
TIPUMEHSTH CHCTEMHBII
TIOAX O/ K aHAJIN3Y
MpeIMETHON
(mpobnemHoit) obnacTwy,
BBISIBJICHUIO TPEOOBAHHUI
x 1C

OcHOBHBIE TIOJIOXKEHUS 1
KOHIICTIITUY B 00JTaCTH
TPOrpaMMHUPOBAHUS,
COBPEMEHHBIE A3BIKH
MPOrpaMMHUPOBAHUS U
TaKeThI IPOrpamm,
peaIn3yIONUX YHUCICHHbIE
METO/IBI

OMPOC 10 TEME,
nmabopatopHas
pabora,

KOJUTOKBUYM,
PI'3

Pemrenue 3agau Ha
JK3aMeHe

NA-2.0IIK-2 IIpnmensier
COBpPEMEHHBIN
MaTeMaTHYeCKHUii anmapar
IIPU TOCTPOSHUU MOoJIeNnen
B Pa3JIMYHBIX 00JIACTSX

3HaeT SI3LIKU

OIpoC MO TEME,

YeJIOBEYECKOMN
NEeITEITLHOCTH

YUCJICHHBIC MCTOAbI.

MpOrpaMMHpPOBAHUS, nabopaTopHast
AJITOPUTMBI pabora,
BBIYHCITUTEITHHON KOJUTOKBUYM
MaTeMaTHKH, YMEET PI3
pa3pabaThIBaTh

MpOTrpaMMBl,

peanusyolie

DOK3aMeH

HOK338Te.]'ll/l, KPUHTCPHUH U HIKAJA OLCHKH C(l)Ole/IpOBaHHbIX KOMIIEeTeHINI

CooTBeTcTBHE YPOBHEH OCBOCHHSI KOMIIETCHIIUH TNIAHUPYEMbIM
pe3yjabTaram o0y4eHHUsl  KPUTEPUSIM UX

OLlCHUBAHUA
KomMmnerenuus = = v
IToporossbrii ‘ 0a30BbIN ‘ IIpoaBuHYTHINH
Onenka
Y 10BAETBOPUTETLHO Xopomo OmmHo
3naem — 3uaem — OCHOBHBIE 3unaem — OCHOBHEIC
OIIK-1: OCHOBHBIE AJITOPUTMBI aJTOPUTMBI U METOIbI
CniocoGeH npUMeHSTh YHCIICHHBIE BBIUMCIIATEILHOM BBIUMCIIATEILHOM
(dhyHIaMeHTaIbHBIC METOIbI MaTeMaTHUKU U MaTeMaTUKU 1
3HAHUSI, TOJTYYEHHBIC B OCHOBHbIE OCHOBHbIE
o0Oactu YHCJIEHHBIE YHCIICHHBIEC METOIbI
MaTeMaTUYECKHUX U METOIBI
(MH) ecTeCTBEHHBIX Ymeem — pematp Ymeem — Ymeem —
HayK, U UCIIOJIb30BAaTh | THUIIOBBIE 3a0a4Y MIPUMEHSTh MIPUMEHSITh
HX B 10 YKCJIEHHBIM YHCJIEHHBIE aJTOPUTMBI
npodeccuoHaIbHON METOIaM METOMbI IJIsSt BBIUHCIUTECIBHON
IEITENbHOCTH peIICHUS MaTeMaTHUKHU JIJIs
BBIYHCIIMTENBHBIX pelIcHHs
3a1a4. TIPUKJIaTHBIX
3a7a4 B
Pa3IUYHBIX
o0acTsx.
Braoeem — Bnaoeem — Bnaoeem —
0a30BBEIMHU METOdaMU MeETOoAaMu
METOaMU pa3paboTku pa3paboTku
pELIeHUs] TUIOBBIX aIrOPUTMOB MaTeMaTHYECKHUX
3a1a4 pelenus MoJIenen
BBIYHMCIUTEILHOM BBIYHCIIUTEILHBIX MPUKIIATHBIX
MaTeMaTHKU 3a1a4 3aja4
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OIIK-2

Crnoco0OeH npuMeHSTh
KOMIIBIOTEpHBIE/
CYIIEPKOMITBIOTEPHBIC
METO/IBI,
COBPEMEHHOE
POrpaMMHOE
obOecrieueHue, B TOM
qHCIe
OTEUECTBEHHOT'O
MIPOMCXOXKICHUS, TS
pelIeHus 3a1a4
npodeccuoHaTbHON
TS TeTbHOCTH

3uaem - 3naem - 3naem — OCHOBHbBIE
OCHOBHBIE OCHOBHBIE METO/IbI U
MaKeTHI YHCICHHbIE JITOPUTMBI
porpamm, METO/IBI BBIYMCIIUTEIbHON
peanu3yromux pereHus 3a1a4 MaTeMaTUKU
YU CIICHHBIC JIMHENHOU
METO/IbI anreopsl,
pereHus 3a1a4 MaTeMaTu4ecKOro
JTMHEWHOH alreOphl, aHaJIN3a |
MaTEMaTU4eCKOro mdQepeHIanTbHBIX
aHanusa u YPaBHECHMI;
T depeHIaTbHBIX COBpPEMEHHbIE
YPaBHECHH; [IpOrpaMMHBIE

KOMIIJIEKCHI,

peanmsyromue

YHCIICHHBIE METO/IBI.
Ymeem- Ymeem- Ymeem-
paspabarbiBath paspabaThIBaTh pa3pabaTbIBaTh
HPOTPaMMBl, IPOrPaMMBbI 1 >} deKTUBHBIE
peaM3YIOTIHC HCIIOJIB30BaTh IPOrPaMMBI JUIs
CTaHZIapTHBIC COBPCMCHHBIC penieHus 3aaa4
IMCIICHHBIC POTpaMMHbIC BBIYUCIIUTELHOM
MCTOIbI KOMIIJIEKCHI JIS1 MaTeMaTHKA

perreHus 3a1aq

BBIYHCIIUTEIILHON

MaTeMaTUKU
Bnraoeem - Bnraoeem - Braoeem -
YUCIICHHBIMU BBIUMCIIUTEILHBIMU BBIUMCIIUTEIbHBIMU
METOJaMHU U METO/IaMU U METO/IaMU U
MeTOoIaMu MeToJaMu MeTOJaMu
IPUMEHEHUS IPOrpaMMHPOBAHUS IPOrpaMMHPOBAHUS
MaKeTOB MPOTrpamMM JUIS pelIeHus 3a/1a4 it 3¢ (GEeKTUBHOTO
JUISL pelIeHust BBIUMCIIUTEIILHOM pelIeHUs MPOEKTHO-
CTaHJAPTHBIX MaTeMaTUKU TEXHUYECKUX U
BBIUMCIIUTEILHBIX MPUKIATHBIX 33734
3aau

TunoBbie KOHTPOJIbHbIE MATEPUAJIbI HJIH HHbIE MATEPHAJIbI, HE00X0AUMbIE /115l OLleHKH 3HAHUI,
YMEeHHi, HABBIKOB M (MJIH) ONBITA /IeSITeILHOCTH, XaPAKTEePHU3YIOIIMX 3TaNbl (JOPMUPOBAHUS

KOMIIeTEeHIIMi B Mpolecce 0CBOCHUS 00pa30BaTeIbHOI NMPOrpamMMbl

Oo0paszen naguBuayanbHbix PI'3 - 3aganme Ha pa3spa0doTKy KOMIBIOTEPHOH NPOIPAMMBI:

3a,Z[aHI/IeZ Hamucats KOMIIBIOTCpHYIO IMpOrpaMMmy peHICHHUA 3aJadu C HNPUMCHCHUCM

YHUCJICHHBIX MCTOI0B.

OtuéTt no BeimosnHeHuto PI'3 nomkeH congepxars:

— THOCTaHOBKY 3aJ1a4H;

— KpaTKOe€ OIMCAaHUE METO/A BBIUUCIICHUS;
— JIMCTUHT NPOTpaMMbl HAa OJJHOM U3 SI3bIKOB IIPOrPaMMUPOBaHUS;
— TpHUMepHI paboThI IPOrPaMMBI;

— aHaJM3 CXOAUMOCTH METO/IA;

— CIIMCOK MCMOJIb30BAaHHOMU JINTEPATYPBHI.
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IIpumep 3anau:

3agaya 1. 3agaua UHTEPIIOIALUH.

Ha otpeske [a, b] 3amanbl ymopsmoueHnbie N+1 TOYkM W 3HAYCHUS (QYHKIMHA B ITHX
TOYKAX

a=xo | X X2 X3 Xn=Db

fxo) | TOO | (%) | f(x) |- f(xn)

TpeOyeTcst MOCTPOUTH WHTEPHOJIAIMOHHBIN MOJMHOM Jlarpanka M HaWTH 3HAYCHUS TOM
GyHKUIMM JUTST IPOMEXKYTOUYHBIX 3HAUYEHUM apryMEHTa, HE COBIAJAIONIUX C MPUBEAEHHBIMHU B
Tabnuie.

3agauya 2.

Haiitu npubnmkEéHHble 3Ha4YeHUs  ONpeAeNEHHBIX UHTerpajgoB. OILEHUTh OLIMOKY
BBIYUCIICHHA U CPABHUTH C TOYHBIM 3HAUYCHUEM.
a) KCIIOJIb30BAaTh METOJI MPSAMOYIOJbHUKOB;
0) METOJIOM TpaIeIIHid.
B) MeToj oM CHMIICOHA.
r) merojaom [aycca.

3agaua 3.
Haiitu kopuu ypaBaenus F(X) = 0 metomom kacatensubix (HeioToHa) ¢ Tounoctsio € = 0,01.

3apaua 4. Ywucinennoe pemenne 3amadu Komm myis 0OBIKHOBEHHBIX IH(DQepeHIIHaTbHBIX
YpaBHEHHUI.

o / —
Haiitn wactnoe pemenne anddepermmamsroro Y = T (X, Y) Ha orpeske
12 2
[a, b] ypasremus Y =X —Z2Y.
IPH 33/IJaHHBIX HAYaJIbHbBIX YCIOBUSIX

Y(Xo) =Y

a) MeToJIoM Dilnepa;
6) metogom Pynre-Kyrra.
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BKSaMCHa]_lI/IOHHLIe MaTepHaJbl 1JIs1 HTOIrOBOM aTTreCralumuu. Hepequb

BOIIPOCOB, KOTOPHLIC BLIHOCHATCHA HA IK3aMCH B 4 CEMECTPE

Kox onennBaemoii komnerennuu —OI1K-1, OITK-2

. Kimaccudukanmst omm6ok BerarcneHnid. AGCOTIOTHAS M OTHOCHTEIbHAS TIOTPEITHOCTb.
. O11eHKa MOTPENTHOCTEHM BEIYUCTICHUI.

. NHTEepnionsauuoHHbIi noauHoM Jlarpanxka.

. MHorousnens! YeObIéna.

. Y371bl, MUHUMHU3UPYHTE OLIEHKY MOTPEUTHOCTH UHTEPHOJIALUU (QYHKINH.

. UaTepnionsuust GyHKIMH critaiiHaMu.

. MeTo1 HauMEHBIINX KBAJIPaTOB B TEOPUH MPUOIMIKEHHH.

. [Ipocreiimue kBagparypHbie (GOPMYIIbI UUCIEHHOTO HHTETPUPOBAHUSL.

. KBanparypusie popmyinsl ['aycca.

10. [Mpocteiimme GopMyIITbl YUCICHHOTO TU(PEPEHITNPOBAHUSL.

11. Meton I'aycca. MeTton X0JIeKOTO pelIeHus] CUCTEM JIMHEMHBIX — alreOpanyecKux
YpaBHEHHIA.

12. MeTtoxa IpOTOHKH PENICHUST CHCTEM JIMHEHHBIX alNreOpandeckuX ypaBHEHUH.

OCoOoO~NOUITE WN P

13. YcTOHYMBOCTD PEIICHNUS CHCTEM JITHEHHBIX allre€OpanvecKuX ypaBHEHHH.

14. UtepaniioHHbIE METO/IbI PEILIEHUS] CUCTEM JIMHEHHBIX aareOpanyecKux ypaBHeHUH. MeTo bl
Axo6wu, 3eitnens. JloctaTouHbIe YCIOBUS CXOAMMOCTH UTEPAITMOHHBIX METOJIOB.

15. UtepanrioHHBIC METOIBI PEIIEHUS] CUCTEM JIMHEWHBIX alreOpanvyecKux ypaBHeHH. MeTo
penakcanuu. Heobxoumble U JOCTaTOYHBIE YCIOBHS CXOIMMOCTH UTEPALIMOHHBIX METOIOB.
16. UtepanrioHHBIC METOIBI PEIICHUSI CUCTEM JIMHEUHBIX alreOpanvyecKux ypaBHEHUM
BAapHUAIIMOHHOTO THUIIA.

17. MeTon mpsMOi UTepalluy PEIIeHHs 3a71a9 Ha COOCTBEHHBIC 3HAYCHHUSL.

18. IIpsimoii MeTo 1 BpallieHusI AJ1s OTIPEICIICHHS] COOCTBEHHBIX 3HAYCHHI U COOCTBEHHBIX
BEKTOPOB.

19. UrepauiiOHHBIN METOT BpallleHUi AJIs OTIpeielieHHss COOCTBEHHBIX 3HAUEHUH U COOCTBEHHBIX
BEKTOPOB.

20. CoOcTBEeHHBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPA TPEXIMAarOHAJIbHBIX MATPHIL.

21. YucneHHble METOIbI PEUICHHS HEJTMHEHHBIX YpaBHEHU. MeTo1 IeieHrs OTpe3Ka MOIoJiaM.
22. VItepalilmoOHHBIE METO/Ib YTOUHECHHS KOPHEH HEJTMHEHHBIX YpaBHEHUI.

23. Meroa HeloToHa, METOJ] CEKYIITUX PELICHUS] HETUHEHHBIX ypaBHeHUH. ['eoMeTprueckas
WHTEpIpeTaIHsl.

24. Metoap! penieHus anredpandeckux ypaBHeHui. Otaenenrne KOpHel MoJnHOMa.

25. YucneHHble METOIbI penieHus 3a1aun Ko 11t 0ObIKHOBEHHBIX AU(GepeHITUaTbHBIX
ypaBHeHuil. Meron Ilukapa.

26. MeTon Diinepa perienus 3aaaun Ko 11st 0ObIKHOBEHHBIX AU GEepeHITUaTbHBIX
YPaBHEHHH.

27. Meton Pynre-Kyrra pemenns 3agaun Konm a1 0ObIKHOBEHHBIX JU(PepeHIINaTbHBIX
YPaBHEHHH.

28. MHoro1aroBsie METO bl penieHus 3aaaun Ko 115t 0ObIKHOBEHHBIX AU PepeHITuaTbHBIX
YPaBHEHHH.

Kpurtepun oneHuBaHus K IK3aMeHy

OI_[CHKa COTIIUYIHO»: T'PaMOTHOC U JIOTUYCCKHA CTpOﬁHOC H3JIOKCHUC MaTCpuajia Impu OTBCTE,
TOYHBIC (bOpMyJ'IPIpOBKI/I OHpCIlCHCHI/Iﬁ, TCOPEM H IMPABUIIBHBIC OOKA3aTCIbCTBA; IIPABUIILHBIC,
YBCPCHHBIC JeHCcTBUA 110 MPUMCHCHUIO TMOJTYUYCHHBIX 3HaHMUH Ha IMPAKTHUKE, YCBOCHUC OCHOBHOH H
3HAKOMCTBO C JOIIOJIHUTEILHOM nnTepaTypoﬁ.

OneHka «Xopomo»: 4ETKOE MU3JI0KEHNE MaTepuaia, JOMYCKAlOTCs OTACIbHBIE JIOTHUECKUE
U CTHJIMCTUYECKHE MOTPEIIHOCTH MO0 MPH OTBETE HA OJMH BOIIPOC AaHBI TOUYHBIE (POPMYITHPOBKU
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OIIPEAEIICHUI, TEOPEM U IPABHIIbHBIE JI0KA3aTEJIbCTBA; IPU OTBETE HA BTOPOUM BOIPOC HUMEKOTCS
HETOYHOCTH (POPMYITMPOBKH OMIPEICIICHUN, TEOPEM WM TPOOETbI B MPABUIIHHBIX T0KA3aTEIbCTBAX;
MPaBUIbHBIE JEHUCTBUS IO TPUMEHEHUIO 3HAHUI HA IIPAKTHKE.

OneHka «yIOBICTBOPUTEIBHO»: TPU OTBETE Ha 00a BONpPOCa HMMEIOTCS HETOYHOCTH
(hOpMYIUPOBKH ONPECICHUN, TEOPEM M MPoOeNbl B MPABIIIBHBIX JI0KA3aTeIbCTBAX; U3JI0KECHUE
OTBETOB C OTHAEIbHBIMU OIMMOKAMH, YBEPEHHO WCIPABICHHBIMU TIOCJIE€ JOTOJHUTEIbHBIX
BOINPOCOB; MPABUJIbHBIE B LIEJIOM JICVCTBHUS MO MPUMEHEHHUIO 3HAHUW HA MPAKTHUKE.

OneHka «HEyA0BIETBOPUTEIBHO»: OTCYTCTBYET OTBET XOTS Obl HA OJUH U3 BOIPOCOB WJIH
UMEIOTCS CYIECTBEHHbIE HETOYHOCTH B (DOPMYIHMPOBKAX ONPEACICHUH, TEOpEeM, IpPUBEACHBI
HEINIPAaBUIBHBIE JOKA3aTEIbCTBA; HCYMEHUE IPUMEHATh 3HAHUS Ha IIPAKTUKE.

OneHouHble cpeAcTBa AJIsl UHBAJIMJOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI
BBIOMPAIOTCS C YIETOM UX MHIUBUIYAIBHBIX ICUXOPU3NYECKHUX OCOOCHHOCTEN.

— INpU HEOOXOJUMOCTH HHBAIUAAM M JIMLIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbS
MIPEIOCTABIISIETCS JOTIOJHUTEIBHOE BpeMsI IS MOATOTOBKH OTBETAa Ha dK3aMEHE;

— TpU TOPOBEICHUM MPOLEIYyphl OLEHUBAHUS pPE3YIbTATOB OOYYE€HHS WHBAIUIOB M JIUI[ C
OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3JI0pOBBSl NPEAYCMATPUBAETCS MCIIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHANBUAYAITLHBIMUA 0COOCHHOCTSIMH,

— TNpu HEOOXOJUMOCTU Uil OOYyYaromMXCS C OrPAaHMYEHHBIMU BO3MOKHOCTSIMH 370POBbSI U
MHBAJUIOB MPOLIEypa OLEHUBAHUS PE3YIbTATOB 00YUEHHUSI IO TUCHUIUIMHE MOKET IPOBOJAUTHCA B
HECKOJIBKO 3TaroB.

[Ipouenypa oneHUBaHUS pPE3yIbTATOB OOYYEHHS WHBAJIUAOB M JIUI C OrPAHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0OpOBbSl MO JUCHUILIUHE (MOAYINIO) MpeaycMaTpuBaeT MpeaoCTaBlIeHUE
uHbpopmanuu B (opMmax, aAAANTUPOBAHHBIX K OrPAHUYEHUSIM HUX 370POBbS M BOCHPUSATHS
nHpopmanmu:

Jist U1 ¢ HapyIIEHUsIMU 3pEHHUS:

— B TIEYaTHOU (hopMe YBETUUECHHBIM MIPUPTOM,

— B (opMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1st AT C HApYIICHUSIMU CITyXa:
— B IIEYaTHOM Gopme,
— B (hopMe IMEKTPOHHOTO JOKYMEHTA.
J1i1st TUIL ¢ HapYIICHUSIMU OTIOPHO-/IBUTATEIBHOTO armapara:
— B IIEYaTHOM ¢opme,
— B (hopMe IMEKTPOHHOTO JOKYMEHTA.
JlaHHBII IEpEeYEeHb MOXET OBbITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHT€HTA
00yJaronmxcsi.

5. IlepeyeHb OCHOBHOM W  [ONOJHHUTEJbHON  y4eOHOl  JMTEepaTypbl,
He00X0UMOIi 111 OCBOEHUSA TUCHMILIMHBI (MOILYJIs)

5.1 OcHoBHasi 1MTEpaTypa

1. baxBanos, H.C. Uucnennsie MeTopl [DNEeKTpOHHBIN pecypc] : yue6Hoe mocobue / H.C.
baxsanos, H.I1. Kuakos, I'."M. KobGenpkoB. — DnektpoH. maH. — Mocksa : M3marenncTBo
"JIaboparopus 3HaHu", 2020. — 639 c. — Pexum JocTymna:
https://e.lanbook.com/book/126099

1. baxsanos, H.C. UucrieHHbIe METO/IBI B 33/a4aX M YIPaXXHEHUAX: yueOHoe mocooue /
H.C. baxpamos, A.B. Jlanun, E.B. UmxonkoB.— MockBa : M3marennctBo "BpIcmias
mkona", 2020. — 190 c. (52 sx3emmusipa B 6ubnuotexe Kyol'Y)

2. Tlumenos, B. I'. Yucnennsie metoanl B 2 4. Y. 1 [DnekTpoHHBIN pecypc]: yueOHOe mocobue
s By3oB / B. I'. IlumenoB. — M. : UznarensctBo MOpaiit, 2022. — 111 c. . — Pexum
nocrymna: https://urait.ru/bcode/492872

3. Tlumenos, B. I'. YUucnennsie MeTopl B 2 4. Y. 2 [DneKTpOHHBIN pecypc]: yueOHoe mocooue
s By30B / B. I'. [Tumenos, A. b. JloxxaukoB. — M. : U3natensctBo FOpaiit, 2022. — 107¢. —
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Pexxum nocryma: https://urait.ru/bcode/492873

Jlj11 0CBOEHHMSI TUCIMILIMHBI MHBAJIUAAMHU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
310pOBbsI UMEIOTCS U3JaHUS B 3JIEKTPOHHOM BHJIE B JJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanb» n «tOpaiim.

5.2. JlonoJHUTEIbHAS JIUTEpaTypa

1. Jlamuuk ML.IL., Parynuna M.U., Xennep E.H. Uucnennsie meroasl. — M.:Akagemus,
2007. — 384 c. (20 sk3emiusapoB B oubmmoteke Kyol'V)
2. Bonkxor E.A. UucneHHble METOABI. [ DIIEKTPOHHBINA pecype| : ydeOHOe MOoCcCoOue ISIBY30B -
CII6.: Jlanb, 2021 1. — 252 ¢. — Pexxum poctyna: https://e.lanbook.com/book/167179
3. 3enkoB, A. B. Uucnennsie MeToapl/ [DIEKTpOHHBIH pecypc]| : ydeOHOe mocobme s
npukiaaHoro 6akanaBpuata / A. B. 3enkoB. — M. : U3natensctBo HOpaiit, 2022. —122
C. — Pexxum noctyma: https://urait.ru/bcode/491582

5.3. lepuoanueckue U3TaAHUS
1. Basbl ganubix komnanuu «er Bero» http://dlib.eastview.com
2. DaexrtponHas o6udamoreka GREBENNIKON.RU https:/grebennikon.ru/

5.4. InTepHeT-pecypchl, B TOM YHUC/Ie COBPeMeHHbIE MPo(eccHoHaIbHbIE 0a3bl JAHHBIX U
HH(OPMaIIHOHHBbIE CIIPABOYHBbIE CHCTEMbI

Inexkmponno-oudauomeunwvie cucmemst (IbC):

3BC «FOPAMT» https://urait.ru/

3BC « YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.lanbook.com

orwNpE

Ilpogheccuonanvuvie 6azvt Oannvlx

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuauast m3gareancrea Wiley https://onlinelibrary.wiley.com/

Hayunas y1exTponnas 6méamorexa (HIB) http://www.elibrary.ru/

ITo1HOTEKCTOBBIE APXUBbI BEAYHIHX 3alTa/THBIX Hay‘IHbIX KyYpHaJI0B HAa Poccniickoii
IIJIaT(l)OpMe Hay4yHbIX )kypHagoB HOUKOH http://archive.neicon.ru

6. HanuoHanbHasi ?3JIeKTPOHHAsi OuOAMOTEeKAa (IOCTYNl K DJIEKTPOHHOM OuOIMOTEKEe
nuccepranuii Poccuiickoit rocynapcrennoi ouomuorexu (PI'B) https://rusneb.ru/

7. Ilpe3mpentckas o6moauorexka um. b.H. Exbuuna https://www.prlib.ru/

8. ba3za nannbix CSD KeMOpHIKCKOro IEeHTPa KPUCTAJLIOrpa@u4ecKHX JAHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https:/link.springer.com/

10. Springer Journals Archive: https:/link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16.  "Jlektopmym TB" http://www.lektorium.tv/

17. YuuBepcurterckas unpopmanuonnas cucrema POCCHS http://uisrussia.msu.ru

arowbdPE



http://dlib.eastview.com/
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http://www.elibrary.ru/
http://archive.neicon.ru/
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http://www.ccdc.cam.ac.uk/structures/
http://www.nature.com/
http://materials.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
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anbopmauuouubte cnpaeoumnbvle cucmemaol

1. KoncyabTanT Iliioc - cipaBoyHas nmpaBoBasi cucteMa (JOCTYII IO JIOKaJbHON CETH C
KOMIBIOTEPOB OMOIMOTEKH)

Pecypcul c60600n020 docmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AMmepukaHcKasi naTeHTHasi 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTepCTBO HAYKH U Bbicuiero oopasoBanusi Poccuiickoii @enepanun
https://www.minobrnauki.gov.ru/;

4. denepaabHblii mopraJ "Poccuiickoe oopasosanue’ hitp://www.edu.ru/;

5. Uundpopmanuonnas cucrema "EnnHoe okHO 10cTyna K oopasoBaresibHbIM pecypcam'
http://window.edu.ru/;

6. Eaunas xosutekuus uugpoBbix 00pazoBaTebHBIX pecypcos http://school-collection.edu.ru/

7. TIpoekTt I'ocynapcTBeHHOro MHCTHTYTa Pycckoro si3bika uMeHu A.C. [lymkuna
"Oopa3zoBanue Ha pycckom' https://pushkininstitute.ru/;

8. CunpaBouHo-nHopMauMoHHBII mopTana "Pycckuii sa3bIk" http:/gramota.ru/;

9. Cay:x0a TeMaTH4YeCKHX TOJKOBBIX ciloBapei http://www.glossary.ru/;

10. CnoBapu u 3HUMKJIONeanH http://dic.academic.ru/;

11. Oépa3oBaTesbHbIil mopTana "Yueda' http://www.ucheba.com/;

12. 3akonomnpoekT "0 o6pazoBanun B Poccuiickoii ®@enepauun'. Bonpockbl H 0TBeTHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Coocmeennule 3n1ekmponnsle oopazoeamenvuvie u unpopmayuonnwie pecypcot Kyol'Y

1. DuaexrpoHHbIH KaTajgor Hayunoii 0ubaunorexku Kyol'yY
http://megapro.kubsu.ru/MegaPro/\Web

2.  JJekTpoHHasi 0ubauoTexka TPyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayJIbHOro IHHAMHYECKOro o0yuenus http://moodle.kubsu.ru

4. ba3a y4eOHbIX IVIAHOB, Y4€0OHO-METOAMYECKUX KOMILIEKCOB, MyOJIMKAUI U
koHpepenuuii http://infoneeds.kubsu.ru/

5. bubaunorexka uHGpOpMaAUMOHHBIX pecypcoB Kadeapbl HH(OPMAIHOHHBIX
o0pa3oBaTebHBIX TexHoJorui http://mschool.kubsu.ru;

6. DuexTpoHHbI apxuB 1okymenToB KyoI'Y http://docspace.kubsu.ru/

7. DJieKTpOHHBbIe o00pa3oBaTejibHbIe pecypchl Kadeapbl HH(POPMANMOHHBIX CHCTEM H
TexHoJI0ru B oOpasoanuu KyOI'Y m HayyHo-meroguyeckoro :kypHaja "[IIKOJIbHBIE
roabl" http://icdau.kubsu.ru/

6. MeToagnueckue yKazaHusl AJsi 00y4alIIUXCsl MO OCBOEHHIO TMCIIMILIHHBI
(MomyJist)

Ha naGopaTOpHBIX 3aHATHUSAX NPOBOJUTCA CTaHAApPTHas paboTa Mo pemieHuro 3anad. [lo
JUCLUUIUIMHE CTYJIEHTOM BBINOJHACTCS 6 MHIMBUAYAIbHBIX pacu€THO-TpapUUecKux 3aJaHui —
pa3paboTka M peanu3aiys IporpaMMBbl JUIs pelieHus TpakThuyeckoi 3aaaun. 3anada PI'3 coctout
B IPOBEPKE YMEHUH CTylEHTa W HPOBEPKHU IPPEKTUBHOCTH €r0 CaMOCTOSITENBHOW DPabOTHI.
OO11ast TeMaTHKa COOTBETCTBYET TEMaTHKE JIAOOPaTOPHBIX PadoT.

JIaGopaTopHble pabOThI BBINOJIHSAIOTCS, KaK IIPABUIO, B KOMIIBIOTEPHOM KJIacce.

OtnenbHbIe pabOTHI IPU OLIEHKE MOTPEIIHOCTH BBIYMCICHUA MOTYT BBIMOJIHATHCS B Ay AUTOPUH.
Ha naGopaTtopHbIXx paboTax H3y4yalOTCsl OCHOBHBIE YHCIEHHble MeToAbl. CTYIeHT I0JDKEH
pa3paboTaTh NOpPOrpamMMy, pealu3yIOIIyl0 3aJaHHbIi  YHCIEHHBI METOJ M  OLCHUTH
MOTPEIIHOCTD BHIYMCIICHUI.

PacuérHo-rpaduueckoe 3aqaHue 1Mo AUCIHUILUIMHE COCTOUT B pazpaboTKe MporpaMMbl Ha


http://cyberleninka.ru/%3B
http://www.uspto.gov/patft/
http://www.minobrnauki.gov.ru/%3B
http://www.edu.ru/%3B
http://window.edu.ru/%3B
http://school-collection.edu.ru/
http://gramota.ru/%3B
http://www.glossary.ru/%3B
http://dic.academic.ru/%3B
http://www.ucheba.com/%3B
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/
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si3bIKe TporpamMmmupoBanust C++ wim Python, peanusyroieit YicIeHHbIH METOI.

BApUAHT 3aJa4H.

7. IlepeyeHb HH(POPMALHMOHHBIX

Inpu OCYIIECTBJICHUMA Oﬁpa30BaTeJIbHOFO nmponoecca mo JUCHUIIJIMHE

(Monxy.J10)

3aﬂaHI/IH ABJIIOTCA HWHAWMBUAYAJIbHBIMH, T.C. JId KaXJIOro CTyACHTA IMIPpCaIaracrcsa CBOH

TeXHOJIOFI/Ii/'I, HUCIIOJIBb3YEMbBIX

7.1 Ilepevyenb MHGOPMALMOHHBIX TEXHOJIOTUI

[IpoBepka nOMAaIIHUX 3aJaHAN U KOHCYJIBTHPOBAHHUE ITOCPEACTBOM JIEKTPOHHOM ITOYTHI.
Hcnonp30Banue 37€KTPOHHBIX MPE3EHTAUI IPH IPOBEICHUH TPAKTUYECKUX 3aAHATHM.

7.2 TlepevyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecTieyeHust

[Tporpammbl Ui IEMOHCTPALIMH U cO3anus npe3eHTanuii («Microsoft Power Point»).

Maremaruueckue nakerst (Maple, MatLab).
Cpena mporpaMMHupoBaHus Ha si3bike Bbicokoro yposas (C, C++, Python).

7.3 llepeyenb HHPOPMALHOHHBIX CTPABOYHBIX CHCTEM

1. DnekrponHas oudnoteunas cucrema ELIBRARY.RU (http://www.elibrary.ru)/

8. MarepuajibHO-TEXHHUYECKOE

o0ecrieyeHre Tpolecca MO JAUCHHUIIMHE

(MomyJi10)
No Bux paGot MarepuaabHO-TEXHHUECKOE 00ECTIeYCHNE UCITUTLTIHBI
B p (MoOmyIst) 1 OCHAIEHHOCTh
1. JlekunoHHble 3aHsATUsl | JICKIIMOHHAsT  ayquTOpHs, OCHAIIEHHAS MPE3CHTAIIMOHHON
TEXHUKOW  (MMPOEKTOp, DSKpaH, KOMIIBIOTEP/HOYTOYK) U

COOTBETCTBYIOIIMM IporpaMMHbIM obecnieuenrem (110)

2. JlaGopaTtopHbie JlaGopaTopus, = YKOMIUIEKTOBaHHasE  CIIEUAIM3UPOBAHHON
3aHATHA MeOeNbl0 ¥ TEXHUUECKUMH CpelICTBaMU 00ydeHUS

3. ['pymnmoBsie Aymuropus ¢ yaueOHON MeOenbio (JJOCKHU, CTOJIbI, CTYIIbs)
(MHIUBUAYaJbHBIC)
KOHCYJIbTALUH

4. Texymuii  KOHTposb, | Ayautopus ¢ yueOHOM Mebenbio
IIPOMEXYTOYHAs
aTTecTalus

5. CamocTosTenbHas Kabuner mi1s camocToATeNnbHOM  pabOThl, OCHAIIEHHBIN
pabora KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKITIOUEHHS K

cetn «lMHTEpHET», MPOTpaMMON HKPAHHOIO YBEIUYEHUSA U
00eCreyeHHbII JOCTYIIOM B 3JEKTPOHHYIO HH()OPMALMOHHO-
00pa30BaTeNIbHYIO CPEAYy YHUBEPCUTETA.
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