MHWHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHUS POCCUNCKON OEJZIEPALINU
DenepanbHOE TOCYIapCTBEHHOE BI0/KETHO® 00pa3oBaTeIbHOE yUPEKACHHE
BBICIIEr0 00pa3oBaHMsI
«KYBAHCKHU I'OCY IAPCTBEHHBIM YHUBEPCUTE Ty

QakynbreT MATEMATUKU U KOMITBIOTCPHBIX HAYK

FEVE dtaon i
YTBEP}KHA €] X ‘.o;@u
[TpopexTop c i
KauecTBy OOpsBOHng
[IPOpPEKTOp |

noonuce

28 Mmass 202l r. T

PABOYASI IPOTPAMMA JTIMCHUITJIMHBI

b1.B.1B.08.01 MATEMATUYECKUE MOJEJIU B
ECTECTBO3HAHUUA

Hamnpanenue nmoarorosku 01.03.01 MaremaTuka

Hanpasnennocts (mpoduis)_ Ipenonasanne MateMaTHKH 1 HHOOPMATHKHY

Dopma 00yyeHwus OYHas

KBanudukanus __ Gakanasp

Kpacnomap 2021



Pa6ougas mporpamma JucnuIinHbl «MaTemaTHdeckie MOJIENIH B €CTECTBO3HAHUI
COCTaBJIEHa B COOTBETCTBHH C (pe/iepalbHBIM I'OCYAapCTBEHHBIM 00pa3oBaTellb-
HBIM CTaHaapToM Beiciiero oopazoBanus (®I'OC BO) mo HampaBieHHIO MOJTrO-

ToBKH / cieransHocT 01.03.01 MaremaTtuka
KOJ II HAaIIMEHOBAHIIC HAIIPABJICHILI IT0 AT OTOBKII

-

'y/d[( 7 '-—-*’.

ﬂ(),[l‘fﬂlt.b

IIporpammy cocraBuia:

B.B. Bacuienko, kaH. ¢pu3.-MaT. HayK
I1.0. damiuts, J0/DKHOCTD, YUeHas CTEIeHb, YUYeHOe 3BaHIe

Pabouas InporpamMma JUCHUITIIHHBI «MareMaTH4ecKue MOACIHN B €CCTCCTBO3HAHUN»
YTBEPXKACHA Ha 3aCCIaHUU Ka(l)e}lpbl (DyHKI_II/IOHaIIBHOI‘O dHaJIku3a U aJIr €6pBI

npotokoa Ne 9 ot «13» amperst 2021 r. 3
3aBenyromuii kadeapoit bapcykoBa B.IO. _

(aMIUIILA, IHHIIIAIE! /

VYTBepikJieHa Ha 3ace/laHNH YueOHO-METOJUYECKOH KOMUCCUHU (paKyIbTeTa MaTe-
MaTHKHU U KOMIIBIOTEPHBIX HayK

rporokon Ne 3 ot «12» masg 2021 r.

IIpencenarens YMK ¢axkynsrera [IImameko C.I1. L;:/l,-

rbammnx, ITHIIIIIAIBI [IOMITHCH

PenensenTsr:

Uyosips H.O., kauauaaT pu3nko-MaTeMaTHYECKIX HayK, IOLIEHT, JOIEHT Kade -
pHI IpukiIagHoil MateMaTuku Kyol' TV ;

3acsagko O.B., kaHIUIAT MTeJarOTHYeCKUX HayK, IOIEHT, JOIEeHT Kadeaphl HH-
(bopMaIrmmoHHBIX 00pa3oBaTeIbHBIX TeXHoMoru Kyol'y.



1 Henu u 3a1a4n M3yYeHUs1 TUCHUILIMHBI (MOLYJIs1)
1.1 Leab ocBOEHUS TUCIHUTIIAHBI

1.2 3agauu AUCHUILITAHBI

1.3 Mecto aucuumiinHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Jucnunnmza «MareMaTudecKue MOJEIN B €CTECTBO3HAHUMY» OTHOCUTCSI K BApUAaTUBHOMN
yactu broka 1 «/{ucuumnmunsl (Moxyiu)» y4eOHOro miana (4acTb, popMupyemasi y4acTHUKaMH
00pa3oBaTeNIbHBIX OTHOILICHUH). B COOTBETCTBHM ¢ pabOYMM yd4eOHBIM IUIAHOM JUCIMIUIMHA
u3yuaetcs Ha 4 Kypce 1o ouHoi popme oO0yueHus. Busx npomexxyTouHON aTTecTaluu: 3a4er.

JUIs yCIeIIHOrO OCBOEHUS AMCLUIUIMHBI OOYyYaroIIMHCS AOJDKEH BIIAAETh 3HAHUSAMM,
YMEHMSMHM U HaBBIKAMH II0 IpOrpaMMaM IPEALIECTBYIOIIMX IUCUUIUIMH. «MaremMaTH4ecKuil
aHanmu3», «Anrebpa», «AHaIUTHYECKas TeoMeTpus», «/uddepeniuansabie ypaBHeHU», « Teo-
pHs BeposATHOCTEW», «MaTemaThuueckas CTaTUCTHKa», «MaTreMaTndeckue nakeTsl B MOJEIHPO-
BaHUW», «Teopus U Meronuka oOydeHuss MaTeMaTHKe», « KOHIenuu coBpeMEHHOI0 eCTeCTBO-
3HaHusD». ducnunnnHa «MatemMaTnyeckue MOAEIN B €CTECTBO3HAHUW» SIBJIACTCS IPUKIIATHBIM
HaIIpaBJICHUEM I MCCIICJOBAaHUSA U PEIICHMs 3a/1a4 €CTECTBO3HAHUA C MCIIOJIb30BAHUEM JIHC-
LUIIJIMH BBICILIEW MATEMAaTUKU.

1.4 [lepeyeHb MJIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHH s MO0 JUCUHUIIMHE (MOYJII0), CO-
OTHECEHHBIX € MJIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHUSI 00Pa30BaTeIbHON NMPOrpaMMbI
N3yyenne maHHON ydeOHOW NUCHIMIUIMHBI HAMpaBJeHO Ha (opmupoBaHue y oOydaro-

IIUXCSI CIICTYIONTUX KOMIETEHITUH!

KOZ[ 1 HAMMCHOBAHUC I/IHZ[I/IKaTopa* JOCTHUKCHUA
KOMIICTCHIINH

Pe3yJ’ILTaTLI 06y‘I€HI/I$I IO JTUCHHMIITITMHE

IIK-1. CnocodeH pemats akTyajJbHbIe H BajKHbIE 321241 (YHIAMEHTATbHON M MPUKJIAAHONH MaTeMAaTHKH

UIIK-1.1. 3HaeT OCHOBHEBIE ITOHATHS, HIEU U MeE-
TOIBI QyHIAMEHTAIBHBIX MATEMATHICCKHUX JTUC-
OUITIINH OJIs1 peIHCHI/ISI 63,30BI)IX 3aaa4d.

HNIIK-1.2. YMeeT nepenaBath pe3yibTaThl IPOBE-
JCHHBIX TeOpeTI/IquKI/IX u HpI/IKHa}IHBIX HUCCIca0-
BaHUI B BUJIC KOHKPETHBIX MPEIMETHBIX PEKO-
MEH/IAIUH B TSPMUHAX MPEIMETHOMN 00acTu

B pesynbprare 00y4eHUs 3HACT:

OCHOBHBIE METOIbl (YHIAMECHTAJIBHBIX MaTEMaTHYECKHX
JNUCLUMIUIMH JJI1 MOCTPOCHUS MAaTeMaTHYEeCKUX MOJeNe B
€CTECTBO3HAHHU.

B pesynbrate o0yueHus ymeer:

UCIIOJIb30BaTh METO/IBI pelleHus 3a1a4 (yHAaMEHTAIBHOM 1
NPUKIIaHOW MaTeMaTHUKH MPU NOCTPOSHUU M UCCIIEIOBAHUN
MaTeMaTU4eCKHX MOJENeH B €CTECTBO3HAHHHM; Iepe/iaBaTh
pe3yibTaThl NPOBEACHHBIX TEOPETHUECKUX M MPUKIAIHBIX
WCCIIeIOBaHNN B BHE KOHKPETHBIX NPEIMETHBIX PEKOMEH-
Jlanuii B TepMHUHAX NMPeIMETHOH obsacTu.

B pesynprare 00y4eHus BIaaeeT:
HaBBIKAMH WCIIOJIB30BaHUSl YHHBEPCAIILHOCTH MaTeMaThde
CKUX MOJIeNIeH B HAyYHBIX U PUKIIATHBIX UCCIICTOBAHIISIX.

IK-2. CnocodeH aKTHBHO Y4acTBOBATH B HCCJI€JOBAHMM HOBBIX MaTeMaTHYECKUX MojeJiell B eCTeCTBEH-

HBIX HAYKax

NIIK-2.1. JIeMOHCTpUpPYET HaBBIKU NPHUMEHEHUS
COBPEMEHHOI0 MAaTeMaTH4eCKOro ammapara Jyis
UCCIIEIOBAaHNS MAaTEMAaTHUYECKUX MOJENEH peasb-
HBIX MPOLECCOB.

HNIIK-2.3. JleMoHCTpUpPYET MIOHUMaHUE ¥ yMEHHE
MPUMEHATHh Ha TPAKTUKE MATEMaTHYECKHE MOJe-
M ¥ KOMITBIOTEPHBIE TEXHOJOTHHU JUIS PEIICHUS
3a/1a4 MpeIMeTHOH 001acTi

B pesynbrare 00y4eHust 3HaeT:
COBPEMCHHBIC BBIUMCIUTEIbHBIC TEXHONOTHH U 00JIaCTH MX
MPUMEHEHHS IPU MMOCTPOCHUH MaTEMATHYECKUX MOJICIICH.

B pesynbrare o0ydeHust ymeer:

MPOBOJIUTH UCCIIEAOBAHMS TOTOBBIX MATEMAaTUYECKUX MOJE-
Jel Ha IPUTOJHOCTH B Pa3lIMUHBIX PEasIbHBIX Tpoleccax H
OIIPEETISITh 00IaCTH MPUMEHCHUS MOJIEIICH.

B pesynbrarte o0y4eHus Buaaeer:

HaBBIKAMH HCIIOJIb30BaHHSI COBPEMEHHBIX IAKETOB TMPH-
KJIQTHOTO TIPOrPAMMHOT0 00ECHCUCHUS! IS PEIICHUsT 3a1au
MaTEeMAaTHYECKOTO MOJCIMPOBAHUS B PAa3JIMYHBIX MPEIMET-
HBIX 00J1acTsX.




PesynbraTsl 00yueHUs IO AUCHUILUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBJICHHUS BCEX BH-
JIOB KOHTAaKTHOW M CaMOCTOSITEIIbHOM paObOThl 00YYarOIMXCsl B COOTBETCTBHHU C YTBEPIKIACHHBIM
y4eOHBIM IIJTAHOM.

WHnuKaTophl JOCTH)KEHHUST KOMITETEHIMI CYMTAIOTCS COPMUPOBAHHBIMH NPU JTOCTHIKE-
HUH COOTBETCTBYIOIINX UM PE3YJIbTATOB O0yUCHHS.

2. CTpyKTypa H coep:KaHue JUCIHILIHHbI

2.1 Pacnipenesienne TPy10€MKOCTH AUCHHUIIMHBI IO BHIaM padoT

OO11ast TPy 10EMKOCTD JUCIUIUIMHBI COCTABIISCT 2 3aueTHbIC eauHullbl (72 yaca), ux pac-
IpeJIeJIeHNe Mo BHIaM pabOoT MPEACTAaBIECHO B TaOIUIIE

Bunst pabot Bcero Dopma o0yueHHs
4acoB OYHO- 3a04Has
ounas 3a04Hast
7
ceMecTp - -
(gachl)

KonTakTHasi pa6oTa, B TOM 4ncje: 442 442 - -
AynuTOpHBIE 3aHATHSA (BCET0): 40 40 - -
3aHATHS JIEKIIMOHHOTO TUTIA 20 20 - -
71a00paTOpHBIE 3aHATHSI 20 20 - -

MMPAaKTUICCKHUC 3aHATU - - - -

CCMMHAPCKHUE 3aHATUA - - - -

WHas kKoHTaKTHas padora: 4,2 4.2 -
KoHTponb caMmocTosTeIbHOM paboTh 4 4 ) )
(KCP)
ITpomesxytounas arrecraus (MKP) 0,2 0,2 - -
J?::MocTO;lTeJn,H:m padoTa, B TOM 4Hc- 278 27.8 ) )
[IpopaboTtka yueOHOTO (TEOpPETHYECKOTO) 10 10 ) i
Marepuana
Brinonxnenue nomamHux 3a1anui (perie-

14 14 - -
HUE 3a]1a49)
IToaroToBKa K TEKyIEMY KOHTPOJIIO 3,8 3,8 - -
KonTpoas: - -

HO,Z[FOTOBKa K 3a4€Ty

OO6mas TpyxoemM- | yac. 72 72 - -
KOCTh B TOM YHCJIe KOH- 44,2 44,2 _ _
TaKkTHasi padoTa
3a4. e 2 2 - -

2.2 Coaepxanne TUCUMIIMHBI

Pacnpenenenue BuoB yueOHON pabOThl M UX TPYIOEMKOCTH IO pa3JienaM AUCHUIIUHBI.

Pa3zzensl (TeMbl) TUCHUILIHHBL, U3ydaeMbie B 7 cemectpe (Ha 4 Kypce, ouHas popma o0y-
YEHUS)

KomnuaectBo yacos
N AynutopHas Breayu-
0 HaumenoBanue pasienios (Tem) TOpHAast
Bcero pabora
pabota
J 13 JIP CPC
1. Beenenne. 3a1aui COBPEMEHHOI'O €CTECTBO3HAHMS 4 2 3
2. OCHOBBI 00IIICH TEOPHU CHCTEM 2 2 2
3 Maremariueckre MOJIeNN: KilacCU(HUKALUSL, TOCTPOSHHE U HC- 6 4 6
CclieloBaHue

4, Moienii TMHAMHYESCKHUX POLIECCOB 6 10 7
5. IIpocTpaHCTBEHHBIC M BPEMEHHBIC MOICIH 2 2 6
HUTOI'O mo pa3genaM JUCIUTLINHBI 64 20 20 24




KoHuTpoas camocTosaTensHol pabotel (KCP) 4 - - - -
[Tpomexyrounas arrecraius (MKP) 0,2 - - - -
[ToaroroBka K TEKyIEMy KOHTPOIIO 3,8 - - - -
O06mas TPyI0eMKOCTh 110 TUCIUIIINHE 72 - - - -

[Mpumeuanne: JI — nekuuu, 113 — npakTrueckue 3anstus / ceMuHapsl, JIP — maboparopHsie 3aHs-
tusi, CPC — camocTosiTenbHas paboTa CTyJJeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLINHBI
2.3.1 3aHATHSA JEKIIHOHHOI0 THIIA

HaunmenoBanue paznena dopMa TeKyLIEro
Ne pasa Copneprxanne paszuena (TEMBI) P Y
(Temsr) KOHTPOJIS
1. Beenenue. 3amaun co- |CoBpeMeHHOE €CTECTBO3HAHUE: OCHOBHBIE KOHIIEMIINH, YPOB- P
BPEMEHHOI'O €CTCCTBO- |HU OpTraHU3allMi MAaTCPUU; HAYYHBIC HAIIpaBJICHUA B PCHICHUN
3HAHUS. 3a]1a4 MOJICIIUPOBAHHMS ITPOIIECCOB OKPYIKAIOIIETO MUPA.
2. OcHoBEI 00mIeH Teopuu |OnpeneneHne 3JIEMEHTa CHCTEMBI, 3aKPBITBIX W OTKPBITBIX YO
CHUCTEM CHCTEM; DHTPOITHSI B MOJICJISIX C OTKPBITOM 00PaTHOM CBSI3BIO.
3. Mogenb Kak CHUCTEMa; YHHUBEPCAIbHOCTh MATEMAaTHUYCCKUX YO
MateMaTHdecKkue Mojie- .
Mojeneld. OCHOBHBIC MPUHIIUIIBI TIOCTPOCHUS U JIMHEAPU3AIIHS
T Kaccupukanus, mo- .
MOJIeNH; OIECHKH MaTeMaTHYecKuX Mojenedl. [IpumeneHue
CTPOCHHUE U UCCIICAOBA- .
e MaTeMAaTHYeCKUX MOJETCH eCTECTBO3HAHHUS B Pa3IMIHBIX
MIPEIMETHBIX 00JIACTAX.
4, 3amaun ecTeCTBO3HAHMS, NMPHUBOISIIINE K IOCTPOSHHIO IIPO- PI3, P
[IpocTpaHCcTBEHHBIE H |CTPAHCTBEHHBIX M BPEMEHHBIX MAaTEMAaTHUYECKHX MOJICIEH.
BpeMeHHBIe Mozienn  |[IporHO3MpoBaHNE MOBENEHHS MPH3HAKOB W JWHAMHYECKAs
OInITHUMHU3AIUS MOJCIIN.
5. Mogenu IUHAMUYECKHX MPOLECCOB, omnpeaensemble audde- PI3,P

Monenu TUHaMUYECKHX
MIPOIIECCOB

PEHIUAIBHBIMU YPABHCHUAMU, MOJCIIN IWMHAMHUYCCKUX IIPO-
LIECCOB, ompeelsieMble 0e3 mpuMeHeHus Tu(QepeHIHanbHbIX
ypaBHEHHIH.

2.3.2 3aHATHA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / ceMMHAPCKHe 3aHATHA/ 1a00-
aTopHble padoThl)

MOI[CJ'II/I JUHAMHUYCCKHNX
mpoueccoB

PEeHLMATIBHBIMU YPAaBHEHUSIMU:
Mogenu TUHaMHYECKHX TPOLECCOB, ONpeiesieMble 0e3 MpH-
MeHeHus! T depeHuInalIbHbIX YpaBHEHHUI.

HanmenoBanue paznena . dopMa TeKyLIEro
Ne p Temartunka 3ausTHIA/pa3dop P yu
(TembI) KOHTPOJIS
1. EctectBo3Hanue: ucTtopus pas3BuUTHs, YpOBHM opranuzauuu| IIposepka gomari-
Beenenue. 3anaun co- |MaTepuy, OCHOBHBIE Hay4yHbIC HAMpaBlCHUS, WHTErpallMsi| Hero 3aJaHus,
BPCMCHHOTO €CTECTBO- |HAYK; OCHOBHBIC 3a/lauM COBPEMEHHOrO ecTecTBO3HAHMs. Pe-|  yermprii ompoc
3HaHMS LIEHUE 3a/a4 OMOJIOTHH, T'€0JIOTHH, SKOJIOTHH, (PU3UKH METO-
JJAMH MaTeMaTHYeCKOro MOJEIHPOBAHUS
2. . OmnpeneneHne 3J€MEHTa CHUCTEMBI, 3aKpBITBIX M OTKPBITHIX| PemieHue 3amad,
OCHOBEI 001I1eH TeOpUU . .
cHCTeM CHCTEM; DHTPOINHUS B MOJEIAX C OTKPHITOH OOpaTHOW CBSI3bIO.| CaMOCTOSITEIbHAs
V3MeHeHne COCTOSIHUS CHCTEMBI pabora
3. dopmanm3anms CHCTEMBI;, MaTeMaTHdecKas MOJIelb Kak 3a-| [IpoBepka momari-
MatreMaTHYeCKUE MOJIe- (KPBITasi CHCTEMa; YHUBEPCAIHHOCTh MATEMATHUECKHUX MOJIC-|  Hero 3aJaHus
nu: Kiaccudukaims, mo- |eit. OCHOBHbIC NPUHIUIBI TOCTPOCHUS U JINHEAPU3AIHS MO-
CTPOCHHE M UX MCCIIE/IO- |[eTH; OLICHKH MaTeMaTHYeCKUX Mojejeld Ha aJeKBaTHOCTb.
BaHHe YHHUBEPCAILHOCTh MaTEMAaTHYECKHX MOJIENICH eCTeCTBO3HA-
HUA.
4. 3amauM ecTeCTBO3HAHMS, NMPHUBOJMIME K IOCTpoeHUro mpo-| IIporepka momarmi-
CTPaHCTBEHHBIX W BPEMEHHBIX MAaTCMaTUYCCKUX MO)]CHeﬁ. HEro 3aJaHusd
[IpocTpancTBeHHbIE U
MHoroMepHbIe POCTPAHCTBEHHBIE MOJIEIH B 33a4ax MPOTHO-
BpPEMEHHBIE MOJIEITN
3MPOBaHUs MOBEACHHS 3HAYMMBIX (hakTopoB. BpemeHHOE 1po-
THO3UPOBAHWE IMTOBCACHMS ITPU3HAKA.
5. Mogenu AUHAMHYECKHX MPOIECCcoB, ompenensembie nudde-| IIpoBepka gomar-

HCI'o 3aJlaHuA




3ammra naboparopHoi padotsl (JIP), Bemonnenune kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduueckoro 3aganus (PI'3), Hanucanue pedepara (P), scce (3), koi-
nokBuyM (K), rectuposanue (T), ycrusiii onpoc (YO) u T.4.

[Ipu M3y4eHUu AMCUUIUIMHBI MOTYT MPUMEHSATCS 3JIEKTPOHHOE O00y4YeHHE, AUCTaHIIUOH-
Hble 00pa3oBaTesibHbIe TeXHOJ0ruu B cooTBeTcTBHM ¢ PI'OC BO.

2.3.3 [IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB) - KypCOBBIE padOTHI HE
IPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecmeyeHusl JAJIsl CAMOCTOATEIbHON PadoThI
00y4almuXxcs no JUCHUUILINHE (MOTYJII0)

[epeuenp y4eOHO-METOIMUECKOTO 00ECTICUEeH S AUCIIUIUINHEI 110 BBITIOJIHE-
Ne Bun CPC HHUIO CAMOCTOSITEIBHOM paboThI

1 | IIpopabotka yueOHOTO (TeO- | MeToanyeckre yka3aHus 0 OpraHU3aIiMKi CaMOCTOSTeILHON paboThI, YTBEp-
PETHYECKOT0) MaTepralia | KACHHBIC KadeApoi (PYHKIIMOHAIEHOTO aHAIN3a U anreOpsl mpoTokoa Ne 9 ot
12.04.2019 .

2 | BommonHenue nomaniHux 3a- | Meroaudeckue yka3aHus 110 OpraHU3aIK CaMOCTOSITETIbHON paboThL, yTBEp-
JaHuii (pemieHune 3a1a4d) K IeHHbIe Kadeapoi GpyHKIMOHATBLHOTO aHaIu3a | anreOpsl MpoTokoa Ne 9 ot

12.04.2019 .
3 [MoaroToBka Kk TekymeMy | MeToau4eckue yKa3aHHs IT0 OPraHU3allH CAMOCTOSTEILHOH paboThl, yTBEp-
KOHTPOJTIO XKICeHHbIEe Kadeapoi (pyHKIMOHAIFHOTO aHAN3a 1 alreOphl MPoTokos Ne 9 ot

12.04.2019 .
4 | IlpomexxyTovHas aTTecTalms | MeToaudeckue yKa3aHus 10 OpraHu3alii CaMOCTOSTEIbHON paOoThl, YTBEp-
(3auer) JKIEHHBIE Kadeapoi GyHKIHOHAIBHOTO aHANIN3a U alnreOpsl mpoTokoa Ne 9 ot

12.04.2019 .

VY4eOHO-MeTOAMYECKHE MaTepHualibl JJIsi CaMOCTOSITENIbHONM paboThl 00ydYaromMxcs U3
Yyciia UHBAJIMJIOB U JIUL C OTPaHMYEHHBIMH BO3MOKHOCTAMU 3710poBbs (OB3) npenocraBistoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH()OPMAIIH:

Jlnist a1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B I€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (opme ayauodaiina,

— B ITeyaTHOM opMe Ha si3bIKe bpaiins.

JUist U1 ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-JBUTaTENILHOTO amnmapara:

— B mieuaTHoi hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B opme ayanocaiina.

JlaHHBIN epeyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHI€HTa 00y-
YAFOIIUXCS.

3. O0pa3oBare/ibHbIE TEXHOJOTHH, PUMEHsIEMbIe NPH 0CBOECHUH JUCIHHUILUIUHBI (MO-
JLyist)

B xone u3yueHus AMCUUIUIMHBI IPETYCMOTPEHO HMCIIOIb30BaHKE CIEAyOUIMX oOpa3oBa-
TEIbHBIX TEXHOJOTHH: JIEKIUHU, Tab0paTopHble pabOThl, MOArOTOBKA MHCHMEHHBIX aHAJIUTHYE-
CKHX paboT, caMOCTOSITeNIbHAsI paboTa CTYJECHTOB.

KoMmeTeHTHOCTHBIN MOAX0A B pamMKax MpernojaBaHus AUCUUIUIMHBI PEan3yeTcsl B HC-
MMOJIb30BAHUU MHTCPAKTUBHBIX TEXHOJIOTUH U aKTUBHEBIX METOOO0B (pa36opa KOHKPCTHBIX CUTYya-
IHif, aHAJIN3a 3a/1a4), HHBIX ()OPM B COUETAHUH C BHEAYTUTOPHOM pabOTOM.



WNudopmanmoHHbIe TEXHOJIOTHH, TIPUMEHIEMbIC TIPU M3YYCHUU TUCIHILIHHBI: UCTIOIb30-
BaHUE HMH(OPMAIMOHHBIX PECYPCOB, OCTYNHBIX B MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu MHTEpHET.

AnantuBHble 00pa30BaTebHbIE TEXHOJIOTHH, IPUMEHSIEMbIE IPH U3YUYEHUN AUCHUTUINHBI
— JUIS JUL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbs NPEIyCMOTPEHA OpraHU3alus KOH-
CyJIbTAallU} C UCIIOJIB30BAHUEM DIEKTPOHHOM TOYTBHI.

6. OueHoYHbIe CPeACTBA IJIsl TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOY-
HOH aTTecTaluu

OueHouyHble CPEJCTBA MpEeAHA3HAUYEHbI JUIsl KOHTPOJIS U OLIEHKH 00pa30BaTENIbHBIX J0-
CTIKEHHI 00y4YarolIuXcsi, OCBOMBILUX IMPOrpaMMy y4eOHOH AuMCHUIUIUHBI «MaTemaTudeckue
MOJIETIM B €CTECTBO3HAHUMY.

OneHouHble CPEACTBA BKIOYAKOT KOHTPOJIbHBIE MaTepUalbl IS IPOBEACHUS TEKyIIero
KOHTPOJIs1 B (hopMe HHIMBUIYAJbHBIX BAPUAHTOB CAMOCTOSTEIbHBIX PaldoT, TeM pedeparos,
YCTHOTO ompoca (yCTHbIE OIPOCHI IPOBOJATCS Ha Ja0OPATOPHBIX 3aHATHUAX) U MPOMEKYTOUHOM

aTTeCTalnMu B q)opMe BOIIPOCOB K 3a4€TYy.

CTpyKTypa OLIEHOYHBIX CPEACTB JAJIsl TeKYLIel U IPOMEKYTOYHOM aTTeCcTAluu

Ne
n/n

Kon n HanmeHoBanune
MHIMKaTOpa
(B cootBeTcTBHU C 1. 1.4)

PesynbraTel 00ydeHust
(B cooTBercTBUM C 11. 1.4)

HaumenoBaHue O11eHOYHOTO CpCACTBa

Texymuii KOHTPOJIb

IIpomexxyTrounas
aTTeCTaIHs

ITK-1. Cnoco0eH pe-
IIATh AKTyaJbHbIE U
BaKHbIe 3a1a4M GpyHIa-
MEHTAJbLHON 1 NpHU-
KJIATHOI MaTeMaTHKH

B pesynbrate oOyueHHS
3HAET: OCHOBHBIE METOJIBI
(yHIAMECHTAIFHBIX MaTe-
MaTHYECKUX  JUCHUAIUIMH
JUIA TIOCTPOCHHSA MaTeMa-
TUYECKHUX  MOJCIeH B
€CTECTBO3HAHMH.

B pesynbrate 0OyueHHs
yMeeT: HUCIIOJIB30BATh MC-
TOABl  pelIeHus  3axady
(hyHIaMCHTAILHOW U TIPU-
KJIQJIHOW MaTeMAaTUKHU TPU
MOCTPOEHUH U HUCCIEN0-
BaHUU  MaTEMaTHYCCKHUX
MOJEJICii B €CTECTBO3HA-
HUM; TIepelaBaTh pPe3yIib-
TaTel TPOBEACHHBIX TEO-
PeTHYECKUX ¥ TPHUKIAM-
HBIX I/ICCHe}IOBaHI/Iﬁ B BUJIC
KOHerTHBIX Hpe)IMeTHBIX
pekoMeHAauii B TEpMHU-
HaX MPEIMETHOM 001acTH.
B pesynbrate oOyucHHs
BlaJceT: HaBBIKAMM HC-
M10JIb30BaAHUS YHHBEp-
CallbHOCTH  MaTeMaTHue-
CKHX MOZEJEH B HAyYHBIX
W TPHUKIAAHBIX HCCIEN0-
BaHHIX.

Jlabopamopnas paboma,
onpoc

Bonpoc na 3aue-
me
1-8,11-13,15

IIK-2. Cnoco0en akTuB-
HO YYaCTBOBATH B WC-
cJIeI0BAHMH HOBBLIX Ma-
TeMAaTHYEeCKHX MojieJei
B €CTECTBEHHBIX HAYKax

B pesympraTte oOyueHHS
3HAET: COBPEMEHHBIE BBI-
YUCIUTEIbHBIE TEXHOJO-
THUH ¥ 00JIACTH MX TIPUMe-
HEHHMS TIPU IMOCTPOCHUU
MaTeMaTH4ecKux  Mojie-
JIEH.

B pesynbrate oOyueHwms

Jlabopamopnas paboma

Bonpoc na 3aue-
me
9, 10, 16-20




yMeeT: MPOBOAUTH HCCIIe-
JOBaHUS TOTOBBIX Mare-
MAaTUYECKUX MOJENEeH Ha
MPUTOIHOCTh B  Pa3iIvy-
HbBIX pC€AJIbHBIX IpOoIEccax
U ompenensaTb o0nacTu
MIPUMEHEHHS MOJIEIIEH.

B pesymbrate oOyueHHs
BJaJeeT: HaBBIKAMU WC-
MONTE30BAaHUA ~ COBPEMEH-
HBIX TAaKETOB MPHUKIATHO-
ro TporpamMMHOrO obec-
MEYEeHUS JJIs  peIIeHUs
3amad = MaTeMaTH9YecKOTO
MOJISTUPOBaHHUs B  pas-
JIMYHBIX NPEAMETHBIX 06-
JIacTsIX.

TunoBble KOHTPOJIbHBbIE 32/IaHUS] MJIH MHbIE MATEePHAJIbI, He00X0AMMBbIE /1JI51 OLlEHKH 3Ha-
HHUH, YMEeHUI, HABBIKOB M (WJIN) ONBITA IeATEJIbHOCTH, XaPAKTEePU3YIOIIMUX 3TANbI (hOpMU-
pOBaHMs KOMIIETEHIIUI B MpoLecce 0CBOeHNsI 00pPa30BaTeILHOI MPOrpaMMbl

Ilpumepnutit nepeuens 60npPocos u KOHMPOALHLIX 3a0anull (padom)

Bonpocwt 0na mekyuie2o ycmnozo onpoca

1.
2.
3.

NG

3a1a4i COBPEMEHHOI'0 €CTECTBO3HAHNUS;

YpoBHM OpraHHA3alud MaTEPUU;

3akpbITasi U OTKPBITasi CUCTEMBI — ONpeieNIeHUe, IPUMEPHI TOCTPOSHUSI MOJICIH B
(hopMe 3aKpBITON CHCTEMEI;

CrocoObl OIIEHKH MaTeMaTUYECKUX MOJIEIIeH;

Krnaccuueckue 3a1aun MmaTeMaTudeckon pusuku;

[IpocTpaHCTBEHHBIE 1 BpEMEHHBIC MOJICITH.

JleTepMUHUpPOBAaHHBIE MaTEMAaTHYECKHE MOJICTH B 3a7]a4aX €CTeCTBO3HAHUSI.
[IpuMeHeHHe MeTO0/1a HAMMEHBIIINX KBAIPATOB B OIEHKE MTapaMeTPOB MaTeMaTHIe-
CKOM MOJIEIIH.

Bapuanm pacuemmno-zpagpuuecxozo 3a0anusn

1.

NmeroTcst smnupuyeckre 1aHHble MOBeAeHUs Mpu3HaKkoB. Heo6xoanmMo mocTpouThb
PErpecCUOHHYI0 MOJIENb JUIsl IPOTHO3UPOBAHNUS 3HAYEHUI pe3yIbTUPYIOIIEro MpH-
3HaKa B IMana3oHe UCXOJHBIX JaHHbIX. OOOCHOBATH 11€71€C000pPa3HOCTh MOCTPOCH-
HOM MOJIesin, MPOBECTH €€ OLICHKY Ha MPAaKTUYECKYI0 IPUT0JIHOCTh U 3HAYMMOCTh

76,4 82,1 77,3 80,1 77,9 78,2 73,5 75,5 78,1 78,8

10,1 2,2 15,1 2,5 6,9 59 13,3 14,3 6,7 53

1,6 3,6 4,1 29 11 2,7 0,5 15 0,8 2,6

HccnenoBaTe noBeaeHUE IPU3HAKA ¢ TEYEHUEM BpeMeHU. [1ocTpouTs aniuTHBHYIO
U MYJIbTUIUIMKATUBHYIO MOJIEIN BPEMEHHOTO Psia JUIsl IPOrHO3UPOBAHMS 3HAYEHUN
npu3HaKa yepe3 K meprooB BpeMeHH, Te K — MopsaKoBbili HOMEp CTY/ICHTA B
cnucke rpynnbl. CpaBHUTH MOJIy4YEHHBIE 3HAUE€HUS IPOIHO30B

1 2 3 4 5 6 | 7| 8 9 10 11 12 13 14 15 16

Yt

6863 ]52|189(98|95 |8 |22|121 121|111 251|157 | 159|145 | 28,4




Pegpepam

1. ®a3oBbIe MOPTPETH AMHAMUYECKUX MPOIIECCOB;
2. Kiraccnyeckue kpaeBbie 3aJja4d U UX IPUMCHCHHUE B COBPEMEHHBIX TEXHOJIOTHSIX;
3. YHHBepcaabHOCTh MATEMATUYECKUX MOJEIEH;
4. CoBpeMEHHBIC MAKETHl MPHUKIIATHBIX MPOTPAMM JIJIS PEIICHHS 3a/1a4 MaTeMaTuIe-
CKOTO MOJICTUPOBAHMUS;
5. CoBpeMeHHbIE 3a/1a4u €CTECTBO3HAHMUS,
6. YHuBepCaJIbHOCTh MATEMAaTUYECKUX MOJICTICH €CTeCTBO3HAHUSI.
Tecm

He npedycmompeno

Tembwt evicmynnenuil K Kpy2nomy cmoJi
He npedycmompeno

3adyeTHO-IK3aMeHANIMOHHbIE MaTepHaJbl JJIsi NMPOMEXKYTOUHOI aTTecTanuu (IK3a-
MeH/3a4€eT)

Ilepeyenb BONpPOCOB K 3a4eTy
7 cemecTp

[IpenMeT ecTecTBO3HAHUS: UCTOPUS PA3BUTHS U COBPEMEHHbIE TEHCHITHH.

OcHOBHBIE 337]a4¥ COBPEMEHHOTO €CTECTBO3HAHUSI.

Cucrema: onpezeneHue, BUIbl CHCTEM U UX CHEeIU(pUKa.

OCOOEHHOCTH OTKPBITBIX CUCTEM. DHTPONHS U TOUKH OU(YpPKAIHH.

Monenu u ux gpopmanuzanus.

MaremaTtudeckast MOJIeNlb. Y HUBEPCAIbHOCTh MAaTEeMaTHUECKOW MOJIEIIH.

Buael MaTeMaTHUECKHX MOJIEeH U OCHOBHBIE MIPUHIIUITBI MX TOCTPOCHUS.

O1neHKr MaTeMaTHYeCKUX MOJIETICH.

Knaccuueckue 3a1aum ecTeCTBO3HAHUS, IPUBOAAIIUE K TTOCTPOCHUIO MAaTEMAaTHUECKUX MO-

Jenen.

10. [leTepMuHUpOBaHHBIE MaTEMaTHYECKHE MOJENN B €CTECTBO3ZHAHUU U X IPUMEHEHHUE B CO-
BPEMEHHBIX TEXHOJIOTUSX 00paboTKH HHPOPMALINH.

11. [IpocTpaHCTBEHHBIE PETPECCUOHHBIE MOJIENIN B TPOTHO3UPOBAHUH €CTECTBEHHOHAYYHBIX
npobJieM.

12. Ucnonb30BaHre BPEMEHHBIX PSAIOB B MaTEMaTHYECKOM MOJIETMPOBAHUY 33a4 €CTECTBO3HA-
HUSL.

13. lunamuueckas cucteMa Kak OCHOBHasi MaTeMaTHUecKasi MOZIeNIb €CTeCTBO3HaHU. Da30BbIN
HOPTPET IpoIiecca.

14. Knaccuveckass MOJIENb BBITEKAHUS KUIKOCTH (3akoH Topuuesum).

15. Tlepexoanbie MPOIIECCH, PABHOBECHE U aBTOKOJIEOaHUs YPOBHS KUAKOCTH B COCYJIE TIPH OJI-
HOBPEMEHHOM MPUTOKE-OTTOKE.

16. DHepreTryeckast MOJIENb CEPIIA.

17. DxcioOHEeHIMAIbHBIE TTPOIIECCHI.

18. MartemaTHuueckast MOJIeIh JInHEHHOTO ociunsitopa. Yace! [anwnes -1 oirenca.

19. /lunamuka cocyiecTBOBaHUS MOMyIAuid. MareMaTudeckas MOJIeb «XUITHUK-KEPTBaY.

20. lnHaMu4ecKre MOJEIH NP, OOYUIECHHUS U LIEIECO00pa3HOTO MOBEICHHS.

CoNoO~WNE

Kpurtepun oueHuBaHus pe3yabTaToB 00y4eHHs
Oyenka Kpumepuu oyenusanus
3aumeno Pecynapnoe nocewenue 3anamutl 6 meuenue cemecmpa (He menee 60%),
8bINOJIHEeHbL doMawHue 3a0anusi (ne menee 50% om obwezo obwvema),




BbINOJIHEHbL U 3AUULYEHbL 8Ce PACUEMHO-2paguyecKue pabomol
Tocewenue 3anamuii 6 meuenue cemecmpa menee 60%, omcymcmeyem
OMYEMmHOCMb N0 PACYEMHO-2PAPUUECKUM PAOOMAM U OOMAWHUM 3a-
OaHUAM

He 3aumeno

OueHoYHbIE CPENICTBA AJI1 MHBAJIUIOB U JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710PO-
BbsI BRIOMPAIOTCS C YUETOM MX MHIUBUIYAIBHBIX MICUXOPU3NICCKUX OCOOCHHOCTEH.

— IIpH H€06XOI[I/IMOCTI/I HHBaJIWJAaM U JingaM C OrpaHH4YC€HHBIMH BO3MOKHOCTAMH 300PO-
BbsI TIPEOCTABIISICTCS OMIOJHUTEIBHOE BPEMS JIJIsl TOATOTOBKHM OTBETa HAa SK3aMEHE;

— IIpH TPOBEICHUH TPOLEYPhl OLECHUBAHUS PE3YJIbTATOB 00yUEHUS] HHBAINIOB M JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI TPEAYCMATPHUBACTCSI UCIIOIB30BAaHUE TEXHHYECKUX
CpCacCTB, HCO6XOI[I/IMBIX UM B CBA3H C UX UHAWBUAY AJIbHBIMU OCO6€HHOCTSIMI/I;

— IIpY HEOOXOIUMOCTH JIJIsl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI
U MHBAJIMIOB IIponcaypa OUCHUBAHUA PC3YyJIbTATOB O6y‘-IeHI/ISI o JUCHHUIIIMHC MOXCET IMPOBO-
JIUTHCSI B HECKOJIBKO ITAIlOB.

[Ipouienypa olieHMBaHUs Pe3yJbTATOB OOYYCHHS] MHBAJIUIOB U JIWI] C OTPAHHMYCHHBIMH
BO3MOXXHOCTSIMH 37I0POBbSI 110 JUCHHUIUTHHE (MOJYJII0) MpPeayCMaTpUBACT MPEJAOCTABICHHE HH-
dopmanuu B hopMax, aIanTHPOBAHHBIX K OTPAHUYCHHUSAM UX 3/10pPOBBS M BOCIIPUATHUS UHPOpMA-
1M

Jns muu ¢ HapyIeHUsAMU 3pEHHUS:

— B IeYaTHOH (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1ist U1 ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHoi hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

Jlist AL ¢ HapyIEeHUAMU OIIOPHO-BUTATENIBHOTO alIapara:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN MepedyeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Y-
YAFOLIUXCS.

5. IlepedyeHb yueOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. VYuebGnas qutepatypa

1. Camapckwuii, A. A. MaremaTudeckoe MOJEIUPOBAHUE: WU, METOABI, MpPUMEpHI /
A. A. Camapckuii, A. I1. MuxaiinoB. — 2-e u3f., ucrp. — Mocksa : ®m3matiut, 2005. —
320 c. : mn. — Pesxxum poctyna: https://biblioclub.ru/index.php?page=book&id=68976.

2. 3apukoBckas, H. B. Maremarndeckoe MoOJEIHMPOBAHUE CHCTEM : y4eOHOe TocooOwe /
H. B. 3apuxoBckas ; Tomckuii ['ocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YNPABICHUS U
paauosnekTpoHuku (TYCYP). — Tomck : ToMckuii rocyapCcTBEHHBIH YHUBEPCUTET CH-
CTEM YyNpaBJICHUS U paguodyieKTpoHuku, 2014. — 168 c. : cxem., un. — Pexxum nocrymna:
https://biblioclub.ru/index.php?page=book&id=480523.

3. yes, C. 1. Pemenue 3a1a4 MareMaTH4eckoro MojaenupoBanus B cucteme MathCAD :
yuebnoe nmocodwue : [16+] / C. U. lyeB ; Kazanckuii HallmOHAIBHBIA MUCCIIET0BATEIHCKHUI
TexHoJiornueckuil ynusepcutet. — Kazanb: Kazanckuil HayuHoO-HcCe0BaTeNIbCKUN TEX-
Honorudeckut yausepcutet (KHUTY), 2017. — 128 c. : cxem., Tabi., wi. — Pexum 10-
cryna: https://biblioclub.ru/index.php?page=book&id=500681.

4. Beenenue B MaTeMaTHYECKOE MoOJIeIMpoBaHue : yuebHoe mocodue / pen. I1. B. Tpycos. —
Mockaa: Jloroc, 2004. — 439 c. — Pexum JIOCTY-
na: https://biblioclub.ru/index.php?page=book&id=84691.



https://biblioclub.ru/index.php?page=book&id=68976
https://biblioclub.ru/index.php?page=book&id=480523
https://biblioclub.ru/index.php?page=book&id=500681
https://biblioclub.ru/index.php?page=book&id=84691

5. Kapmo, A. I'. Maremarnueckue OCHOBBHI TECOPHH CHCTEM : y4eOHOoe mocobue /
A.T'. Kapnos ; ToMmckuii ['ocy1apcTBEHHBI YHUBEPCUTET CUCTEM yIPaBICHUS U PaIUO-
anekTpoHuku (TYCVYP). — Tomck : TYCVYP, 2016. — 230 c. : wr.,Tabi., cxem. — Pexum
nocryma: https://biblioclub.ru/index.php?page=book&id=480811.

6. Conomarus, B. A. Hctopus ¥ KOHIETIIUK COBPEMEHHOTO €CTECTBO3HAHUS : YUEOHHK /
B. A. Conomatun. — MockBa : IIEP CD, 2002. — 464 c. — Pexum pgocry-
na: https://biblioclub.ru/index.php?page=book&id=233240.

7. Meroauka npenojaBaHusi MAaTeMaTUIECKUX U €CTECTBEHHOHAYYHBIX AUCIMUILTUH: COBpE-
MEHHBIE TMPOOJIEeMbl M TEHACHIMH pa3BUTHs: Marepuaibl Il Bcepoccuiickoil HaydHO-
npaktuieckor kKoHdpepernuuu (Omck, 18 depans 2015 r.) / otB. pen. A. A. PomaHosa ;
Owmckas ropuandeckas akaaemus. — Omck : OMmckas ropuaudeckas akaaemus, 2015, —
159 c. : wn. — Pexxum poctyna: https://biblioclub.ru/index.php?page=book&id=437008.
Jli1sg ocBOEHUS TUCHUIUIMHBI MHBAIUJAMU U JTUI[AMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU

3I0POBbSl MMEIOTCA M3/aHUSA B JJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAaxX
«Jlanp» u «buOMHMOKITYyO», a Tak e B AJIEKTPOHHOM Katayore Hayunoit OuGnmorekun Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web.

5.2. llepuoanyeckas JuTepaTypa

Vkasviearomes newammuvie nepuoouueckue uzoanus uz «llepeuns neuammuvix nepuooute-
CKUX uz0auuil, XPAHAUUXCSL 8 ¢onoe Hayunou oubauomexu KyoI'V»
https://www.kubsu.ru/ru/node/15554, u/unu snekmponmuvie nepuoduueckue u30anus, ¢ YKa3aHu-
em aopeca caima IeKMPOHHOU 8EPCUlL HCYPHALA, U3 0a3 OAHHBIX, OOCMYN K KOMOPLIM UMeen
Kyol'y:

1. Baser nanneix komnanuu «Mcr Beroy http://dlib.eastview.com

2. Dnexrponnas oudarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHcjIe COBpeMEHHbIE NpodeccuoHaNbHbIe 0a3bl AaH-
HBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

DJ1eKTPOHHO-0UbIM0TeuYHbIe cucTeMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. ObC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK .ruy https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas oudnuoreka (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIMX 3alIaJHBIX HAYYHBIX )KypHaAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xKypHasoB HOMKOH http://archive.neicon.ru
7. HammoHanbpHas 3NIEKTPOHHAS OMOIMOTEKa (JIOCTYI K DJIEKTPOHHON OMOIMOTEKe JuC-
cepranmii Poccuiickoii rocynapcteennoit oudnnorexu (PI'B) https://rusneb.ru/
8. Tlpesupentckas oubmuoreka um. b.H. Enpuuna https://www.prlib.ru/
9. DnexrponHas komekius Okchopackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods

agkrwnE
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http://webofscience.com/
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https://experiments.springernature.com/sources/springer-protocols

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

14. zbMath https://zbmath.org/

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

16. Springer eBooks: https://link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. YuuBepcuterckas unpopmanuonHas cucrema POCCUS http://uisrussia.msu.ru

HNupopManHoHHbIE CIPABOYHbIEC CHCTEMBI:
1. KoncynsranT [Imtoc - cnpaBoyHast nmpaBoBasi cucteMa (JOCTYII O JIOKAJIBHOM CETH €
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypcbl cBOOOIHOTO f0CTYHA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHACKUX AuccepTaruit hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHUCTEpPCTBO HayKHu U BeIciero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mudopmanuonnas cuctema "Equnoe okHO J0cTyna K 00pa3zoBaTeabHbIM pecypcam”
http://window.edu.ru/;

7. Enwunas xoyutekuus nugpoBbIX 00pa3oBaTeNbHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®dexepasibHBIN LIEHTP UH(POPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IlIpoekt I'ocyaapcTBEHHOro0 HHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymxkuna "O6-
paszoBanme Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMAIMOHHBIN mopTan "Pycckwuii si3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX ciioBapei http://www.glossary.ru/;

12. Cnosapu u sHimknoneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil mopran "Yueda" http://www.ucheba.com/;

14. 3akonompoekT "O06 obpazoanuu B Poccutickoii @eneparuu’. Bompocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHBIE PECYPChI

KyoI'Y:

1. Cpena MoayibHOTO AMHAMUYECKOro ooydenus hitp://moodle.kubsu.ru

2. baza y4eOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MMyOIHUKaIuii U KoHbe-
pennmii http://mschool.kubsu.ru/

3. bubnuoteka nHPOPMAIMOHHBIX pecypcoB Kadenpsl HH(OPMALMOHHBIX 00pa30Ba-
TeNBbHBIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHbIE 00pa30BaTENbHBIE Pecypchl Kadenpsl HHOOPMAIMOHHBIX CHCTEM U
TexHoioruii B oopazoBanuu KyOI'Y u mayuHo-meromuyeckoro sxypnana "LLIKOJIBHBIE I'O-
JbI" http://icdau.kubsu.ru/

6. Meroauyeckue yka3zaHHsl /sl OOYYAIOIIMXCSl IO OCBOECHHMIO JAUCHHUILIMHBI
(Mmonxy.Jist)

[To Kypcy mpeaycMOTpeHO MPOBEACHUE JICKIIMOHHBIX 3aHATHH, Ha KOTOPBIX JTAETCS OC-
HOBHOHM CHCTEMaTH3WPOBAHHBIN MaTepuai, Ja0OpaTOPHBIX 3aHATHH, B X0/I€ KOTOPHIX CTyJACHTA-
MU TIPUOOPETAIOTCSA U 3aKPEIUIAIOTCS OCHOBHBIE TIPAKTUYCCKH HABBIKM PEIICHUS Pa3IMYHBIX 3a-
Ja4, B TOM YHCIIE C IPUMEHEHUEM MOTYUYCHHBIX TEOPETUUECKUX 3HAHUM.


https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

BaxneimmmM 3TanmoM Kypca SBISIETCS CaMOCTOSITeNIbHAsE paboTa mo aucturiuHe. Camo-
crositenbHas padora ctyneHToB (CPC) sBiseTcs HEOThEMIIEMON YacThIO MpoIiecca MOATOTOBKH.
[Tox camocTosiTeTbHON pabOTONM MOHMMAETCS YacTh Y4eOHOW IIaHUPyeMOW paboOThI, KOTOpas
BBITIOJIHSETCSI 110 33JJaHUIO U TIPU METOIMYECKOM PYKOBOJCTBE MpEIoiaBaTesi, HO 0e3 ero Hermo-
CPEIICTBEHHOTO Y4aCTHSl.

CamocrosTrenbHas paboTa HampaBlieHa Ha YCBOGHHE CHUCTEMBbl HAy4HBIX M Mpodeccuo-
HAJIbHBIX 3HaHUH, POPMHUPOBAHUS YMEHUI U HABBIKOB, IPUOOPETEHUE OMBITA CAMOCTOATEIHHON
TBOpueckoi aesresnbHOocTH. CPC momoraer (GpopMHpOBaTh KyJIBTYPY MBILIUIEHUS CTYAEHTOB,
pacImpsATh MO3HABATEIBHYIO ACATEIbHOCTb.

Buabl camocTosTensHOM paboThI 1O KypCy:

a) 1O IeNsAM: MOJATOTOBKA K JIGKIIUSAM, K MPAKTHYECKUM 3aHATHUSAM, K KOHTPOJIbHOH pabdoTe,
K KOJJIOKBHYMY.

0) mo xapakrepy pabOThl: U3yUEHUE JTUTEPATYPbl, KOHCIIEKTA JICKIHI{; TOUCK JIUTEPATYPHI
B OnOIMoOTEKe; KOHCIIEKTUPOBAHNE PEKOMEHIYEMOW JIsi CAaMOCTOSTEIBHOTO M3Y4YEHUS! HAyYHOU
JUTEPATyphl; PEeIICHHE 3a/1a4, TECTOB; paboTa ¢ 00yJaloUMMHA U KOHTPOJIUPYIOMIMMHU TIPOTpaM-
MaMH.

OO01re peKOMEeHIalUH 110 CAMOCTOSITETILHON paboTe 00yUJaroINXCs:

CPC opranuzyetcs TakuMm 00pa3oM, 4YTOObI ObLIa BbIIETICHA €€ CTPYKTYypa, OTBEUAOIas
Ha CJIeIyIOIIHEe OCHOBHBIE BOTIPOCHI:

1. Kakue TeMbl (BOIIPOCHI) IPEACTOUT U3YUUTH?

2. CBsi3aHbI JIU OHU C y)K€ U3yUYEHHBIM MAaTEPHUaJOM, U €CIIU CBS3aHbl — TO KaK MMEHHO
(MOHO JIM BBISIBUTH PUYHMHHO-CJICICTBEHHYIO CBSI3b). BO3MOXKHBI JI aHAJIOTUHU C YCBOSHHBIMU
paHee CBEJICHUAMMU?

3. Kakoii ypoBeHb MOHMMAaHUS OYJIET 10CTATOYHBIM B UTOTE?

4. Ha xakue ucTOYHUKY HH(OpMaIy o0paTuTh BHUMaHUE?

5. PesroMupyromias 4acTe — 4TO CAENAHO MPHU U3YyYEHUHU, YTO B UTOTE MOHATHO, a YTO
TpeOyeT N0pabOTKH MM KOHCYJIBTALMHU Y TIPENoJaBaTersl.

MeTtonuyeckue peKOMEHIAIMKU 10 OCBOEHHUIO JIEKIIMOHHOTO MaTepuala, MOATrOTOBKE K
JCKITHSIM:

CPC npu oCcBOEHHH TEOPETHYECKOTO MaTepuana HeOOXOAMMO OpraHM30BaTh TaKUM 00-
pa3oM, 4yTOOBI U3YUYEHHBIE TEOPETHUECKHE BOIIPOCHI MOKHO OBLIO OBl MCIOJIB30BATH KAK OCHOBY
JUTSL pellieHus MpakTuYeckux 3amad. /st aToro OyAer A0CTaTOYHO MpuAepKUBaThes I.1-5, mpu-
BEJICHHBIX BBIIIE, a TaK k€ pa30op Mmarepuana IUIAHUPOBATh C yUETOM JIMYHOM CIIOCOOHOCTH
Jep>KaTh TOCTATOYHYIO KOHIIEHTPAIIMIO BHUMaHUSI.

MeTtoanyeckie peKOMEHIAINH 0 TTOATOTOBKE K CEMUHAPCKUM (TIPaKTHYECKUM/ J1abopa-
TOPHBIM) 3aHATUSM:

CPC npu moAroToBke K CEMUHAPCKUM 3aHATHSAM OTIMYAETCS OPUEHTUPOBAHHOCTBHIO HE
TOJIbKO Ha TEOPETUYECKYIO OCHOBY, HO TaK )K€ U Ha HapaOOTKy TEXHHUKH pellieHus 3anad. B gan-
HOM CJTy4ae Ba)XKHO IOHUMATh — BO3MOXHO JIM ITPOBEPUTH MOJIYUYCHHBIE OTBETHI (HalIpUMep, BOC-
MOJIb30BABIIUCH OTIpeieNieHueM petieHus TuddepeHnanibHOr0 ypaBHEHUS, MOXKHO YOeTUThCS B
BEPHOM WK ommnbouHoM pesyiabTare CPC).

B ocBoeHHM NUCHUIUIMHBI MHBATUAAMH U JIUIAMHU C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMHU
3/10pOBbsl OOJIBIIOE 3HAYEHHE HMMEET HWHAMBMyallbHas ydeOHas pabora (KOHCYNbTALUM) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepHarna.

NunuBuayanbHble KOHCYIBTAIlMM IO TPEAMETY SBISIOTCS BaXKHBIM  (PAKTOPOM,
CIOCOOCTBYIOIUM MHJMBUIYaTU3alui O0YUYEHHS] U YCTaHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernofaBaTelieM U OOyYarolIMMCS WHBIUIOM WM JUIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI.



7. MaTrepuaibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUILTHHE (MOAYJII0)

HaumenoBanue crienaiabHBIX 10-
MEIICHUH

OcCHAIIEHHOCTh CIIELHAILHBIX I10-
MEIICHUH

IlepeueHb JUIEH3UOHHOTO MPO-
TPaMMHOTO 00eCTIeUeHHUS

Y4eOHble ayIUTOPHA AT IPOBEAE-
HUS 3aHATHH JEKIIMOHHOTO THIIA

Mebens: yaebHas mebemb.
Texnunueckue cpencrsa 00ydeHUS:
9KpaH, NPOEKTOP, KOMIIBIOTED

Tlakersl npPUKIAAHBIX TPOrpamMMm
Microsoft Office (Word, Excel,
Power Point), cepeucel koHbepeHII-
CBA3H UE€PE3 CETH I/IHTepHeT

Y4eOHble ayIUTOPUU AT IPOBEAe-
HUS 3aHATUH CEMHHApPCKOrO THIIA,
TPYNNOBBIX Y HHAMBHUIYaNbHBIX
KOHCYNbTAIlMi, TEKyIIero KOH-
TPONsS. U IPOMEXYTOYHOM arrecTa-
UH

Mebenb: yaeOHas MeOerb.
Texumueckue cpeacTBa 00yUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTEP.
O6opynoBanue: Jocka (MapKepHas
YJIA MEJIOBast)

IlakeTbl MNpUKIAAHBIX IIPOrpaMM
Microsoft Office (Word, Excel,
Power Point)

Y4eOHbIE ayTUTOPHH JUIS TIPOBEJIe-
HUS 1a00paTOPHBIX PadoOT

Mebenn: yaeOHas MeOeb.
TexHmueckue cpencTsa 00ydeHUS:
9KpaH, MPOEKTOP, KOMIIBIOTEP.
Ob6opynoBanue: A0cka (MapkepHas
HJT MEJIOBas)

[TakeTbl TPHUKIATHBIX MPOTPAMM
Microsoft Office (Word, Excel,
Power Point), cepsuchl koHpepeHTI-
CBS3M uepe3 ceTb MIHTepHET

Tekymuid KOHTPOJb, IPOMEKYTOU-
Has aTTeCTanus

Mebenn: yaebnas mebennb

He tpebyercs

Jliist caMOCTOSTETbHON paboThl 00YyYaOLINXCS TIPELyCMOTPEHBI TIOMEILIECHHSI, YKOMILIEK-
TOBaHHbBIE CHEIMAIN3UPOBAHHON MeOeIbl0, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOW C BO3MOX-
HOCTBIO MOJKIIOUEHUsS K ceTn «HTepHeT» M oOecreueHneM JI0CTyna B 3JIEKTPOHHYIO HH(OP-

MaIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HaumeHoBaHue noMemeHun 1
CaMOCTOATENFHOI PadoThl 00yUa-

OcHaIIeHHOCTh TIOMEIEeHUH I
CaMOCTOATENLHOM paboThI 00yYa-

IIepedeHb MULIEH3MOHHOTO IIPO-
TPaMMHOI'0 00ecCIeUeHUs

HOIIUXCs HOIIUXCs
[Tomerenue aasi caMocTosTeIbHOM | Mebenb: yueOHas MeOenb
paboThl 00yHaromMXCcs (YUTANBHBIA | KOMIUIEKT — crenuann3upoBaHHO#M
3an Hay4Hoii Oubnuorexn) MeOEeITH: KOMITBIOTEPHBIC CTOJIBI
OO6opynoBanue: KOMITBIOTEPHAs
TEXHHKa C TOJAKIIOYCHUEM K HWH-
(hopmMarroHHo-

KOMMYHUKalMOHHOU cetu «MHTep-
HET» M JIOCTYIIOM B 3JEKTPOHHYIO

WH(POPMAITMOHHO-
o0pa3oBaresbHy0 cpexy 00pa3oBa-
TENBHOM OpraHH3al|y, BeO-

KaMepbl, KOMMYHHUKAIIHOHHOE 000-
pyaoBanue, obecreuuBaroiee J0-
CTYIl K CETH MHTEPHET (IIPOBOIHOE
coeIMHEHHEe U OECIpOBOAHOE CO-
enuHenue no rexuonoruu Wi-Fi)

Ilomemenue o1 caMOCTOSTEIBHOM
paboTel oOyuarormxcst (ayn.303H)

Mebenb: yaeOHas mebOenb
Kommnekt  crneuuanu3upoBaHHOM
MeOeTTH: KOMITBIOTEPHBIC CTOJIBI
Ob6opynoBanue: KOMIBIOTEpPHAS
TEXHWKa C TOJKIIOYEHHEM K WH-
(dhopMaroHHO-
KOMMYHMKalMOHHOHN cetn «MHTep-
HET» U JOCTYIIOM B DJIEKTPOHHYIO

MH)OPMAIMOHHO-
00pa3oBaTeNbHYI0 cpeay 00pa3oBa-
TEJILHOM OpraHM3ally, BeO-

KaMepbl, KOMMYHHKAIMOHHOE 000-
pyznoBaHKe, OOECIEUNBAIOIIEE 0~
CTYIl K CETH WHTEPHET (MPOBOJHOE
COeNMHEHHE M OECIPOBOIHOE CO-
enuHenue 1o rexnonaorud Wi-Fi)

ITakeTsl mNpUKIAAHBIX MPOrpaMM
Microsoft Office (Word, Excel,
Power Point), cepBucel koHpepeHII-
CBS3M uepe3 ceTb MIHTepHET







