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PaGouast mporpamma aucruiuinebl «MaTteMaTnaeckre MOJICNIA B €CTECTBOSHAHUI)
COCTaBJICHA B COOTBETCTBHHU C (helepanbHBIM TOCYAapCTBECHHBIM 00pa3oBaTeiib-
HbIM cTaHjaapToM Bbiciiero oopazoBanus (OI'OC BO) nmo HampaBiaeHHIO MOJITrO-
toBku / cnetmaiibaocty 01.03.01 Maremaruka

KO 1 HAUMEHOBAaHUE HAIIPABJICHUSA ITOATOTOBKU

[Iporpammy cocraBmia: 7
B.B. Bacwienko, kaua. ¢dus.-Mar. HAVK
I/IO q)aMI/IJ'[I/Iﬂ, JOJI2KHOCTb, leeHaﬂ CTCIICHb, yquoe 3BAHUC IIOAITUCH

PaGouas mporpamMmma quCIUIUINHBI «MaTeMaTHYECKHUE MOJICITH B €CTECTBO3HAHHI
YTBEPIKJIeHA Ha 3acenannu Kadeapbl OyHKITMOHATBHOTO aHAIN3a U alTeOphI
npoTtokod Ne 12 ot «07» mas 2024 t. .
3aBenyromuii kadeapoi Bbapcykoga B.1O.

(hamuIHs, HHULHAITBI /

VYTBepxk/IeHa Ha 3aceTaHuU Y1eOHO-METOAMYECKON KOMICCUU (aKyIbTeTa MaTe-
MaTHKH U KOMITBIOTEPHBIX HaYK

npotokoia Ne 3 ot «14» mas 2024 r. r
[Ipencenarens YMK daxynbrera [Imaneko C.I1. !4

(hamuIIHs, HHUIHATBI noamch {f

Penten3eHTHI:

Uy6sips H.O., kannuaat puznko-MaTeMaTHIECKUX HAYK, TOIIEHT, TOIEHT Kade -
pbI ipukJagHoi Mmarematuku Kyol TV

3acsaako O.B., kanauaaT nenrarornyeckux Hayk, IOIEHT, TOIEHT Kadeapsl uH-
dbopmanoHHBIX 00pa3oBaTeNbHBIX TeXHOTIOTHH KyOol'Y.



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

Ilens ocBOeHMS MUCHUILIUHBI «MaTeMaTHYeCKHue MOJCIH B €CTECTBO3HAHHMM» - ITOJTO-
TOBKa CTYJEHTOB K HCCIIEI0BaHUI0, (hOpMaTU3alliid U MOJCIMPOBAHUIO PA3IMYHBIX MPOIIECCOB,
COCTABJISIIOLINX CYyTh €CTECTBEHHOHAYUYHBIX 3a7a4; O3HAKOMJICHHE CTYJEHTOB C YHHUBEPCAIbHBI-
MU MaT€MaTHUYEeCKUMHU MOJENSIMH €CT€CTBO3HAHUS U HCIOJIb30BAHMEM COBPEMEHHBIX MaKETOB
MPUKJIATHOTO TPOTPAMMHOTO 00€CTICUeHUsI AJIs PEUIeHUs 3a7a4 MaTeMaTHIECKOTO MOJICIIMPOBa-
HUSI B €CTECTBO3HAHUM.

1.2 3agauyu AUCHUILIHHBI
K 3amayam ocBoeHUS MUCHUAIUINHBI «MaTeMaTuyeCcKrue MOJEIN B €CTECTBO3HAHUNY» OTHO-

CHUTCS: NOJYYEHHE CTYJCHTAaMH OCHOBHBIX TEOPETUYECKHX CBEACHHH 00 OCOOCHHOCTSIX MaTeMa-
TUYCCKOTr0o MOICIUPOBAHHA B C€CTCCTBO3HAHWU, IMPUBUTHC HABBIKOB HCIIOJB30BAHHWA YHUBEP-
CaJIbHOCTH MAaTEMAaTHYCCKHX MOI[GHGIZ B HAYUYHBIX W IMPUKIAIHBIX HCCICAOBAHUAX; IIPUBUTUC
HAaBBIKOB II€pcaadn pe3yJibTaTOB I/ICCJ'IGIIOBaHI/Iﬁ B BUJC KOHKPCTHBIX MPCAMCTHBIX PCKOMCH/A-
Ui B TepMUHaX npeaMeTHON obnactu. @opmupoBaHue y 00ydaromuxcs He0OX0AUMbIX KOMIIe-
TEHIIMHA B COOTBETCTBUHU C (pelmepanbHBIM TOCYIapCTBEHHBIM O00pa30BaTENbHBIM CTaHIAPTOM
Beiciero oopazosanus (PI'OC BO).

1.3 MecTo AucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucuuiuinHa «MaTemMaTudeckre MOJEIN B €CTeCTBO3HAHUM» OTHOCUTCSI K BapUaTUBHOU
yactu brnoka 1 «/{ucuumunsl (Moxynn)» ydyeOHOro miaHa (4actb, popMupyemasi ydaCTHUKaMU
o0pa3oBarelibHBIX OTHOILICHUI). B cooTBeTcTBHH ¢ pabounM yd4eOHBIM IUIAHOM IUCLUILUIMHA
u3ydaercs Ha 4 Kypce 1o o4Hoi hopme 00ydeHus. Bux mpomMexyTouyHON aTTecTaluu: 3a4er.

JUis yCHeImHOro OCBOEHUS JAUCLUIUIMHBI OOyYaroIlMiCs JTOJDKEH BJaJeTh 3HAHMSIMU,
YMEHUSMH W HaBbIKAMM II0 MporpamMmaM HNpeALIECTBYIOIIMUX JUCHUIUIMH: «MaremMaTHyecKuil
aHanmu3», «Anredpa», «AHaIUTHYECKas TeoMeTpus», «/uddepennuanbasie ypaBHeHus», «Teo-
pus BeposiTHOCTEW», «MaTtemarnueckas CTaTUCTHKa», «MaTreMaTndeckue MakeTbl B MOJEIUPO-
BaHUM», «Teopus U Meronuka o0ydeHUss MaTeMaTHKe», «KOHIeNINH COBPEMEHHOTIO €CTECTBO-
3HaHMUs». ducuumiuuHa «MareMaTudecKue MOJIEIN B €CTECTBO3HAHUN» SIBISETCS MPHUKIIAIHBIM
HaIpPaBJICHUEM Ul MCCIEAOBAaHUS M PEUICHMs 3a[a4 €CTECTBO3HAHUS C MCIIOJIb30BAaHUEM JMC-
LMIUIMH BBICIIEH MaTEMATHKH.

1.4 IlepeueHb NIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO IMCUUILIUHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTAaTAMM OCBOCHHS 00pa30BaTeIbHOI NMPOrpaMMbl

N3yuenne naHHOW y4yeOHOW MUCHUIIIMHBI HANpaBJICHO Ha (POPMUpPOBAHUE y OOydaro-
HIUXCS CIICTYIOIINX KOMIETEHIINMN

KOH 1 HAMMCHOBAHUEC I/IHIlI/IKaTOpa* JOCTUIKCHUA P€3yJ'II)TaTBI 06yquI/I${ 0o AUCIUILIINHE
KOMIICTCHIIMHN

IIK-1. CnocodeH pemiath akTyajbHble H BaskKHbIE 3a1a4H GyHIAMEHTATbHOM M NPUKJIAHO MaTeMaTHKH

NIIK-1.1. 3HaeT OCHOBHBIE TOHATHS, HJeU 1 Me- | B pe3ynbrare oOydeHus 3HaET:

TOJBI PyHIAMEHTAIBHBIX MaTeMaTHYECKHUX JHC- OCHOBHBIE METOJbI (PYHIAMEHTAJIBHBIX MaTeMaTHYECKHX
LUIUIAH JUIs pelieHns 0a30BbIX 3a1ad. JUCLMIUIMH AJIl NOCTPOEHUST MaTEeMaTHYECKUX Mojenell B
WIIK-1.2. YMeeT nepenaBarh pe3ynbTaThl IPOBE- | €CTECTBO3HAHHH.

JICHHBIX TEOPETUYECKUX U NPUKIANHBIX UCCHENO- | B pesynbraTe 00y4YeHus yMeeT:

BaHU B BUJIE KOHKPETHBIX NPEJMETHBIX PEKO- HCIIONIb30BaTh METO/IBI PELIEHUs 3aa4 (hyH/IaMEHTaIbLHOH 1
MEHJIAlUi B TEPMUHAX MPEAMETHON 00IacTH MPUKIIAJHOW MaTEMAaTUKU IPU NOCTPOSHUU U HCCIEIOBAHUU

MaTeMaTHYECKUX MOJENel B €CTECTBO3HAHHM; IEepelaBaTh
pe3yJbTaThl MPOBEIEHHBIX TEOPETUYECKUX U IPUKIATHBIX
HCCIIEIOBAaHUM B BUJIE KOHKPETHBIX IIPEIMETHBIX PEKOMEH-
JTAIMH B TEPMHUHAX IPEAMETHON 00JIACTH.




KOZI 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTUKCHUA
KOMIICTCHIIMHN

P€3yJ'II>TaTI)I 06yquI/I${ 0o AUCHUILINHC

B pesynprate 00ydeHus BlIameeT:
HaBBIKAMHU HCIIOJIb30BaHUS YHMBEPCAJIBHOCTH MaTeMaTuue-
CKUX MOJieJIeH B HayYHBIX W MPUKJIAJTHBIX UCCICIOBaHUAX.

IIK-2. CriocodeH aKTHBHO Y4acTBOBaAaTh B HCCJICI0BAHUHN HOBBIX MATEMATHIECCKHUX MOHeHeﬁ B €CTCCTBCH-

HbIX HAYKaX

NIIK-2.1. leMOHCTpHUPYET HAaBHIKH MPUMEHEHHS
COBPEMEHHOTO MATEMAaTHYECKOTo ammapara i
HCCIICIOBAHUSI MaTEeMaTHYECKUX MOJENeH pealib-
HBIX NTPOLIECCOB.

NIIK-2.3. [leMOHCTpUpYeT HOHUMAaHNE H YMEHHE
NPUMEHATH Ha MPAKTHKE MaTeMAaTHYECKHE MOJIe-
JY ¥ KOMITBIOTEPHBIE TE€XHOJOTUH ISl PELICHUS
3aJa4 MpeAMEeTHOH 00s1acTi

B pesynbraTe 00yueHus 3HaCT:
COBPEMECHHBIC BEIYHCIUTEIILHBIC TEXHOJIOTHH U 00JacTH HX
NPUMEHEHHUS [IPU IOCTPOCHHH MaTeMaTHYSCKIX MOEIEH.

B pesynbraTe 00ydeHus ymeer:

MIPOBOANTH MCCIEOBAHMS TOTOBBIX MaTeMaTHUECKUX MOJE-
Jel Ha IPUTOJHOCTh B PA3INYHBIX PEalbHBIX MPOIECCax U
OIIPEAETATh 00IACTH NPUMEHEHUS MOJEIIEH.

B pesynbraTe 0OydeHUs BIaieeT:

HaBBIKAMU HCIIOJIb30BAHUS COBPEMEHHBIX MAKETOB IMPHU-
KJIQTHOTO MPOTPAMMHOI'0 00ECIICUCHUS TS PCIICHHS 3a1au
MaTEMATHUYCCKOI'O MOJICHI/IpOBaHI/Iﬂ B pa3J'II/I‘-IHI)IX HpeL[MeT-
HBIX 00JIaCTAX.

PesynpraThl 00yyeHMs 110 AUCLHUILIMHE IOCTUTAIOTCS B paMKaX OCYIIECTBICHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSATEIbHOM pabOThl 00YYaroIMUXCsl B COOTBETCTBUU C YTBEPKICHHBIM

y‘I66HHM IIJTaHOM.

WuankaTtopsl JOCTHKEHUS KOMIIETEHIMHA CUNTAIOTCS C(OPMHUPOBAHHBIMU TIPU JTOCTHXKE-
HUM COOTBETCTBYIOILUX UM PE3yJIbTATOB O0yUYECHHUS.

2. CTpyKTYpa M coiepKaHue U CUUILIHHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI TI0 BHAaM padoT

OO6riias TpyA0EMKOCTh TUCIUILTHHBI COCTABIIACT 2 3aUeTHbIC eAUHUIIBI (72 yaca), uX pac-
MIpe/ieJIeHNe 10 BUJaM paboT MPEeICTaBICHO B TaOJINIIE

Bunsr pabor Bcero Popma o0ydeHus
4acoB OYHO- 3a09Hast
ouHag 3a049Has
7
ceMecTp - -
(gacsr)

KonTakTHas pa6oTa, B TOM YHcCJe: 442 442 - -
AyauTopHbIe 3aHATHSA (BCET0): 40 40 - -
3aHATHS JEKIMOHHOTO THIIA 20 20 - -
nmabopaTOpHEIE 3aHATH 20 20 - -
MPAKTHYECKUE 3aHSITUS - - - -
CEeMUHAPCKHE 3aHSTHSI - - - -
WHas kKoHTaKTHas padora: 4.2 4.2 -
KoHTpoIb caMOCTOSITENbHON paboThI

4 4 - -
(KCP)
IIpomexxyrounas arrecranus (MKP) 0,2 0,2 - -
CamocrosiTebHasi padoTa, B TOM YHC- 27.8 27.8 _ )
Je:
IIpopaboTtka yaeOHOTO (TEOpeTHIECKOro) 10 10 i )
Mmarepuana
BrimosHeHne nomManraux 3agaHuii (perie- 14 14 ) }
HUE 3a7a4)
TToAroTOBKA K TEKYIIEMY KOHTPOJIIO 3,8 3,8 - -
KoHTpoab: - -
IMoaroroBka k 3a4yety } . i} .
O6mas TpynoeM- | vac. 72 72 - -
KOCTh B TOM YHCJI€ KOH- 442 44,2 = -




TakTHasi padora

3a4. €1

2.2 Copep:xanue JTUCUMIIIIMHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI M UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pasensr (TeMbl) TUCHMILIMHEI, H3y4aeMble B 8 cemectpe (Ha 4 Kypce, ouHas Gopma 00y-

YEHUS)
KonnuectBo 9acos
Breaynu-
No HammenoBanwme paznenos (Tem) AyauropHas TOpHas
Bcero pabota
pabora
JI 113 JIP CPC
1. Benenne. 3agaun cCOBpeMEHHOTO €CTECTBO3HAHUS 4 2 3
2. OCHOBBI 00111l TEOPUU CUCTEM 2 2 2
3 Marematuueckue MOJIeNN: KilacCU(HKALUs, TOCTPOCHUE U HC- 6 4 6
) cJel0BaHUE
4, Moneny fTHHAMHYECKIX IPOIIECCOB 6 10 7
5. IIpocTpaHCTBEHHBIE B BPeMEHHBIC MOACTIH 2 2 6
HTOI'O no pa3nenam TUCHUTUINHBI 64 20 20 24
KonTpons camocrosrensHoil pabotsl (KCP) 4 - - - -
ITpomesxyrounas arrecrarus (MKP) 0,2 - - - -
[ToAroToBKa K TEKyIIEMY KOHTPOJIIO 3,8 - - - -
O611ast TPYAOEMKOCTh N0 TUCIUILUIMHE 72 - - - -

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3anstus / cemunapsl, JIP — nabopatopHsie 3aHsi-
tus, CPC — camocrositensHas paboTa CTyaeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaunmenoBanue pa3aeiaa

dopMa TeKyIIEero

Ne Coneprkanue pasjnena (TeMbl
(Tembl) Aep pasena ( ) KOHTPOJIS
1. Bsenenue. 3agaun co- |CoBpeMEHHOE €CTECTBO3HAHUE: OCHOBHBIE KOHIIEMIIUHU, YPOB- P
BPEMEHHOTO €CTECTBO- |HM OpPTraHU3allMd MAaTEpUU; HAy4YHbBIE HAIPABJICHUS B PEIICHUN
3HAHUSL. 3aJ1a4 MOJEIMPOBAHHS IPOLIECCOB OKPYKAIOLIETO MUPA.
2. OcHoBHI 00mIel Teopuu |OmnpeneneHne 3JIeMEHTa CHCTEMBI, 3aKPBITBIX U OTKPBITBHIX YO
CHCTEM CHCTEM; SHTPONHS B MOJIEINISIX C OTKPBITON 00paTHOI CBA3BIO.
3. Mopenb Kak CHCTEMa; YHUBEPCAJIBHOCTb MAaTEMaTUYECKUX YO
MaremaTuueckue Mojie- .
Mojieneil. OCHOBHBIE MPUHITUIIBI TOCTPOSHUS U JIMHEAPHU3ALUs
nM: KnaccuuKaus, mo- .
MOJIENI; OLEHKH MareMaThdeckux wmozenei. I[IpumeHenue
CTPOEHHE U UCCIIEA0BA- o
e MaTeMaTHYECKUX MOJIEJIell EeCTeCTBO3HAHUS B Pa3IUUHBIX
IPEeIMETHBIX 00JIACTSIX.
4. 3amaud eCTeCTBO3HAHMA, NMPHUBOSIIINE K IOCTPOSHHIO IIPO- PI3,P
IIpocTpaHCTBEHHBIE U  [CTPAHCTBEHHBIX M BPEMEHHBIX MAaTEMaTHYECKUX MOJENIEH.
BpeMeHHble Moaen  |[IporHo3upoBaHME MNOBEACHHS MOPHU3HAKOB U JIUHAMUYECKAs
ONTUMU3ALHNS MOJEIH.
5. Mopenn IMHaMHYECKHX MPOLECCOB, ompexaensemble audde- PI3,P

MOHCJ’II/I JUHAMHUYCCKHUX
IpoueccoB

PECHIMAIBHBIMU YPaBHEHHUSIMH; MOJICIN JMHAMUYECKUX IIPO-
LieccoB, onpenenseMble 0e3 nmpuMeHeHus TuddepeHIanbHbIX
YpaBHEHHUI.

2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / ceMMHAPCKHeE 3aHATHS/ 1a00-
aTopHble padoThl)

Ne

HaumenoBanwue pasnena
(Tembl)

Temaruka 3aHsTHIA/pa300p

®dopma TeKymero
KOHTPOJIS

1.

Beenenue. 3agauu co-
BPEMEHHOTO €CTECTBO-
3HAHUS

EcrecTBO3HaHME:! HUCTOpUS pPa3BUTHA, YPOBHHU OpraHusalin
MaTepuu, OCHOBHBIC HAYYHBIC HaAIIpaBJICHUA, UWHTCrpalunsd
HAYyK; OCHOBHbBIC 3ada4d COBPEMCEHHOI'O €CTCCTBO3HAHMUA. Pe-

IIpoBepka nomar-
HEro 3aJaHus,
YCTHBIU OIIpOC




MICHUEC 3aJa4 6I/IO.HOFI/II/I, I'€OJIOrHH, 5KOJIOI'MH, (1)I/I3I/IKI/I METO-
JAaM1 MaTEMAaTHUICCKOIo MOJACIMPOBAHMS

CTPOCHUE U UX HUCCICN0- |OCITH;

JIN: KﬂaCCI/I(l)I/IKaHI/IH, mo- |neii. OCHOBHEIE MPUHIMUIIBI TOCTPOCHHUA U JIMHCApU3alnusd MO-

2. . OmnpeneneHue 3JeMEHTa CHUCTEMBI, 3aKpPBITBIX M OTKPBITHIX| Pemienue 3amqad,
OcHOBBI 0011IeH TEOpUU i . o
cHcTeM CHCTEM; DHTPOMHUS B MOJEIAX C OTKPHITOH OOpPATHOM CBS3bIO.| CaMOCTOSTENbHAS
V3MeHeHre COCTOSIHUSI CHCTEMBI paboTta
3. dopmanuzands CUCTEMBI; MaTeMaTHueckas MoJelb Kak 3a-| [IpoBepka momari-
MaremaTHuecKkue MOJie- [KpbITasi CUCTEMA; YHHBEPCAILHOCTh MAaTEMAaTHUECKMX MOJE-|  HEero 3aaHus

OIICHKH MaTeMaTHYCCKHX MOJejIeH Ha aJeKBAaTHOCTD.

IIpocTpaHCTBEHHBIE U
BPEMEHHBIE MOJICITH

MHOroMepHBIE MPOCTPAHCTBEHHBIE MOJEIH B 331a49aX MPOTHO-
3MpOBaHUS MOBEACHNUS 3HAUMMBIX (hakTopoB. BpemeHnoe mpo-
THO3UPOBaHNE NOBECHUS MPU3HAKA.

BaHME YHHBEpCalbHOCTh MAaTEeMaTHYECKHX MOJZETEH eCTeCTBO3HA-
HUSL.
4., 3agaun €CTECTBO3HAHMSA, NPHUBOAAIINE K IOCTPOEHHIO mpo-| IIpoBepka momari-
CTPAHCTBEHHBIX M BPEMEHHBIX MAaTEMATHUECKHX MOJENECH.|  HEro 3aaHus

MeHeHHs Au(depeHInaIbHBIX YPaBHEHHI.

5. Mogenn AMHaAMHYECKHX MNpoleccoB, ompexaenseMbie nudde-| Ilposepka momari-
Mopenu TMHaMHYEeCKUX |PEHIMAIbHBIMHI yPaBHEHHUSIMU: HETO 33/1aHus
MPOLIECCOB Mopenu TUHAMHYECKUX IMPOLIECCOB, ONpeaensieMble 0e3 mpu-

3amuTa naboparopHoit pabotsl (JIP), BemmonHenue kypcosoro npoekra (KII), kypcoBoit
pab6otsr (KP), pacuerno-rpadudeckoro 3amanus (PI'3), nanucanue pedepara (P), acce (3), kom-
nokBuyM (K), recruposanue (T), yctusiii onpoc (YO) u 1.1.

[Ipn M3ydeHnn TUCIHUIUIMHBI MOTYT MIPUMEHSITCS 3JIEKTPOHHOE OOydYeHUE, JUCTaHIMOH-
HbIe 00pa3oBaTenbHble TexHoNoruu B cooTBeTcTBHM ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KyPCOBBIX padoT (MIPOEKTOB) - KypCOBbIE paOOTHI HE

NpeayCMOTPCHBI.

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 o0ecneYeHHs VI CAMOCTOATEIbHON padoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

Ne Buxg CPC

Ilepedyens ydeOHO-METOANIECKOTO OOECIIeUeH s TUCIIUIUTMHEI IO BBITIOJTHE-
HUIO CAMOCTOSTENILHOM paboThI

1 | IIpopabotka yueOHOTO (TCO-
PETHYECKOro) MaTepuaia

Meroauyeckne yKa3aHus 110 OpraHU3aIlK CaMOCTOSTEIbHON paboThI, yTBEp-
XKJICHHBIE Kaeapoi (pyHKINOHATBHOTO aHaIn3a 1 aJreOps! mpoTokoa Ne 9 ot
12.04.2019r.

2 | BelmonHeHue NOMAIIHUX 3a-
JaHWH (pemeHne 3a1aq)

Meroauyeckne yKa3aHus 10 OpraHU3alK CaMOCTOSTEIbHON paboThI, yTBEp-
XKJICHHbIE Kaeapoi (pyHKINOHATLHOTO aHaIn3a 1 aJreOps! mpoTokoa Ne 9 ot
12.04.2019 1.

3 [ToaroToBka K TeKynemy
KOHTPOJTIO

MeTonuieckue yka3aHusl 10 OPTaHNU3aIUKd CaMOCTOSITENIbHON paOoThI, YTBED-
XKIeHHbIe Kadeapoi GyHKIMOHATILHOTO aHaIn3a 1 aredpsl MpoTokoa Ne 9 ot
12.04.2019 1.

4 | IlpomexxyTouHast aTTECTaIH
(3auer)

MeTonuieckue yka3aHusl 10 OPTaHNU3alluyd CaMOCTOSITEIbHON paOboThI, yTBEP-
XKIeHHBIe Kadeapoil pyHKIIMOHATFHOTO aHaIi3a U anreOpsl mpoTokor Ne 9 ot
12.04.2019r.

YyeOHO-MeTOANYECKUE

MaTcepuaibl JIA CaMOCTOSTEIbHOM pa6OTLI o6yqa10mnxc;1 nu3

YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) mpenocrasinstores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JIis U1 ¢ HapyIIeHUSIMU 3pPEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,
— B mIeyaTHou popme Ha

si3bIKe bpaiis.

I[J'ISI JiAI ¢ HApYUICHUAMU ClIyXa:

— B TIe4aTHOM opme,




— B (hpopMe 3IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIMI C HApYIICHUSIME OTIOPHO-/IBUTATEIBHOTO arnapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCS.

3. O0pa3oBare/ibHbIE TEXHOJOTHH, IPUMEHsIEMbIe IPU 0CBOEHUH JUCUMIJIMHBI (MO-
JLyJ1st)

B xone u3yueHus: AUCUUIUIMHBI MPEIyCMOTPEHO HMCIIOIB30BAHUE CIEIYIOMINX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHH: JIEKIMH, JIAOOpaToOpHbIe paboThl, MOArOTOBKA MHUCHMEHHBIX aHATUTHYE-
CKHX paboT, caMOCTOATeNbHasl paboTa CTYIEHTOB.

KoMiieTeHTHOCTHBIN MOAX0A B paMKax IpenofaBaHUs JUCLMILIMHBI peanu3yercs B UC-
MOJIb30BAHUN MHTEPAKTUBHBIX TEXHOJIOTMH U aKTUBHBIX METOAOB (pa300pa KOHKPETHBIX CUTYa-
IMii, aHAJIM3a 3a]1a4), UHBIX ()OPM B COUCTAHUH C BHEAYIUTOPHOI pabOTOM.

NudopmanonHbie TEXHOIOTUH, PUMEHSIEMbIE TIPU U3YUYEHUU JUCUUIUIMHBL: HCIIOIb30-
BaHNE HMH(OPMAIIMOHHBIX PECYPCOB, MOCTYIMHBIX B MH(YOPMALMOHHO-TEICKOMMYHUKAITMOHHON
cetu HTEpHET.

AnantuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBIE IIPU U3YUYEHUN JUCIUILIMHBI
— JUISl UL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3J0POBbsl IPEIYCMOTPEHA OpPraHU3alus KOH-
CYJIbTAIMI C UCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

6. OueHoYHbIE CPEACTBA ISl TEKYIIEr0 KOHTPOJS YCIEeBAEMOCTH H MPOMEKYTOY-
HOH aTTecTALNU

O1neHouHBIE Cpe/CTBA MpEIHA3HAYEHBI JJIi KOHTPOJIL M OLIEHKM 00pa3oBaTEIbHBIX J0-
CTH)KEHUH 00ydYarolMxcsi, OCBOMBIIMX Mporpammy ydeOHOM aucuuIuinHbl «MaTtematuueckue
MOJIEJIN B €CTECTBO3HAHUM.

OneHoYyHbIE CPECTBA BKIKOYAIOT KOHTPOJIbHBIE MaTepUalbl JIJIsl IPOBEICHUS TeKylIero
KOHTPOJIsl B (hopMe MHAMBUIYAJIbHBIX BapUAaHTOB CaMOCTOSITEIbHBIX paldoT, TeM pedeparos,
YCTHOTO onpoca (YCTHbIE OIIPOCHI MPOBOJIATCS HA JAOOPATOPHBIX 3aHATHUSAX) U MIPOMEKYTOTHOM
aTTecTalnu B GopMe BOIPOCOB K 3aYeTy.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYIIeil U MPOMEKYTOYHOM aTTeCTAllul

KOZ[ 1 HAMMCHOBAHUEC HaumMeHnoBaHne OlieHOYHOTO CpCACTBa

Ne Pesynberater 00ydeHus
WHINKaTOpa . [IpomexxyTrounas
/T (B cootBeTcTBHM C 1I. 1.4) Texylmuid KOHTPOJIb
(B cooTBeTcTBUH C 11. 1.4) aTTeCTalus
B pesymprate oOyuenus | Jlabopamopuas paboma, Bonpoc na 3aue-
3HAET: OCHOBHEIC METOMBI | onpoc me
(yHIAMEHTAIFHBIX MaTe- 1-8, 11-13, 15

MAaTUYECKUX  JTUCITUTUINH
JUISL TIOCTPOEHHUSI MaTeMa-
THYECKHUX  MOJEIEern B
€CTEeCTBO3HAHUHU.

B pesymbrare oOyueHus
YMEET. HCNOJIb30BaTh MeE-
TOABI  peleHus  3agad
(hyHIAMEHTAILHOU U MPH-
KJIAJHOW MaTeMaTUKU IpU
IIOCTPOEHUH M HCCIIENO0-
BaHMHM  MaTE€MaTUYECKHX
Mozenell B ecCTecTBO3HA-
HUM; TIepelaBaTh pe3yJsib-
TaThl TMPOBENCHHBIX TEO-
pEeTUYECKNX W TPHUKIA]-

IIK-1. Cnoco0eH pe-
ATh AKTYaJIbHbIE H
1. Ba)KHbIe 3a1a4u pyHaa-
MEHTAJILHOH 1 NMpHu-
KJIaJHOIi MaTeMaTHKH




HBIX MCCIIEJIOBAaHUI B BUJIE
KOHKPETHBIX IPEAMETHBIX
peKOMeHJaUui B TEpMHU-
Hax IpeJMeTHoi obacTy.
B pesynbrare oOyueHus
BIIaZicCT: HABbIKAMU MHC-
MOJIb30BAHUSA YHHBEp-
CalbHOCTH  MaTeMaTHYe-
CKHX MOJENel B Hay4YHBIX
W TPHUKIAJHBIX HCCIENO-
BaHUSIX.

IIK-2. Cnioco6eH akTHB-
HO Y4aCTBOBATH B HC-
cJIeIOBAHMH HOBBLIX Ma-
TeMaTHYeCKHX MojieJieil
B €CTECTBEHHBIX HayKax

B pesymprate 0OydeHHS
3HAeT: COBPEMEHHBIC BHI-
YHUCIUTEIbHBIE TEXHOJIO-
MU ¥ 00JIaCTH X IpHUMe-
HEHUSI TIpU IOCTPOCHHUH
MaTeMaTH4ecKuX  MoJjie-
JIen.

B pesynbrate 0OyueHHs
YMEeT: NPOBOAUTH HCCIIe-
JIOBaHUS TOTOBBIX MaTe-
MaTHYeCKUX Mojeiell Ha
NPUTOAHOCTE B Pa3iIvy-
HBIX peabHBIX MpoLeccax
U ompenensTe o0nacTu
NIPUMEHEHHUS MOJEIICH.

Jlabopamopnas paboma

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

B pesynbrate o00yueHUs
BIIQJICET: HABBIKAMHU HC-
MOJIb30BaHUSA  COBPEMEH-
HBIX MAaKeTOB MPUKIATHO-
o TporpaMMHOTO obec-
MeYCHUS JUIs  pEIIeHUS
3amad = MaTeMaTHIeCKOTO
MOJICIPOBAaHUS B  pas-
JUYHBIX TPEIMETHBIX 00-
JIACTHX.

TunoBbie KOHTPOIbHBIC 32JAHUS MJIA HHbIE MaTePHAJIbl, HEOOXOAMMBIE VI OLCHKH 3HA-
HHMI, YMEHHUI1, HABBIKOB U (MJIH) ONbITA AEATEIbHOCTH, XapaKTePU3yIIMX 3Tanbl (pOpMH-
POBaHHUsI KOMIIETCHIIUI B polecce 0CBOCHNS 00pa30BaTeIbHON NPOrPaMMBbI

Ilpumepnulit nepeuenv 60npocos u KOHMPOILHBIX 3a0anuil (pabom)

Bonpocul ona mexkyweco ycmnozo onpoca

1. 3amaum cCOBpEMEHHOT'O €CTECTBO3HAHMUS;

2. YpOBHM OpraHHM3alliy MaTEPHU;

3. 3akphITas U OTKpPHITasi CHCTEMBI — OIIpeIeJICHHE, TPUMEPHI TOCTPOCHUSI MOJICTH B
(dbopMe 3aKpHITON CUCTEMBI;
CnocoOBI OIIEHKH MAaTeMaTHYSCKUX MOJICIICH;
Knaccuueckne 3agaun MareMaTnaeckon (pu3uky;
[IpocTpaHcTBEHHBIE U BPEMEHHBIE MOJIEIH.
JleTepMuHUPOBaHHBIE MATEMATHYECKUE MOJICTTH B 3a/1a4aX €CTECTBO3HAHUS.
[IpumMeHeHre MeToJa HAMMEHBIITNX KBAJPATOB B OLIEHKE MapaMeTPOB MaTeMaTuye-
CKOM MOJIEIH.

N ok

Bapuanm pacuemno-zpagpuuecxozo 3a0anus

1. Nmerorcsa smnupuyeckre JaHHbIE MTOBEAEHUS Mpu3HakoB. Heo0xoamumo nmocTpouTsb
PErPECCHOHHYIO MOJIEIIb JIUIsl IPOTHO3UPOBAHUS 3HAYECHNUN PE3YIBTUPYIOLIErO MPH-




3HaKa B IMAINa30HE MUCXOMHBIX NaHHBIX. OOOCHOBATH 11€1€CO00Pa3HOCTh MOCTPOCH-
HOM MOJIENH, IPOBECTHU €€ OIICHKY Ha MPAKTUYECKYI0 MPUTOJHOCTh 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 5,3

N|<| X

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

2. HccnenoBaTh noBeieHUe NNpU3HaKa ¢ TeueHHeM BpeMeHu. [locTpouTs ajauTUBHYIO
Y MYJIbTUIUIMKATUBHYIO MOJEIIA BPEMEHHOIO psifia I IPOTHO3UPOBAHUS 3HAYCHU I
Hpu3HaKa yepes K meprooB BpeMeHH, rae K — HopsAKOBbIi HOMEp CTylIeHTa B
cnucke rpynibl. CpaBHUTH [TOJIyYEHHBIE 3HAUEHUS IPOTHO30B

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

y: [ 68 63(52(189|98 |95 |8 |22 |121 121|111 |251| 157|159 | 145|284

Pegpepam
1. ®a3oBbIc MOPTPETHI JUHAMHUYECKUX MPOIIECCOB;
2. Kiaccuyeckue kpaeBble 3a7]a4i U UX IPUMCHEHHUE B COBPEMEHHBIX TEXHOJIOTHSX;
3. YHuBepCaJIbHOCTh MAaTEMaTHYECKUX MO/JICIICH;
4. CoBpeMEeHHBIC MMaKeThI MPUKIIATHBIX MPOTPAMM JUIS PEIICHUS 33]1a4 MaTeMaTHIC-

CKOI'o MOJCIUPOBAHUS;
COBpCMGHHBIG 3aJa4M €CTCCTBO3HAHU,
6. yHI/IBepcaHBHOCTL MaTeMaTUUYEeCKUX MOJENICH eCTeCTBO3HAHMS.

o1

Tecm
He npedycmompeno

Temui gpicmynnienuil K Kpy2iaomy cmoJi
He npeoycmompeno

3a4eTHO-IK3aMEeHAIIMOHHBIC MATEPHAJIbI JJIsi NMPOMEKYTOYHOM aTrecranuu (IK3a-

MeH/3a4eT)

CoNoOA~WNE

11.

IlepeyeHb BONPOCOB K 3a4eTy
8 cemecTp

[TpenmMeT ecTecTBO3HAHUSA: NCTOPUS PA3BUTHS U COBPEMEHHBIE TEHICHIINH.

OcHoBHBIE 33/]a4l COBPEMEHHOI'0 €CTECTBO3HAHUS.

Cuctema: onpenenenue, BUJbl CHCTEM U UX crenuduka.

Oco0eHHOCTH OTKPBITHIX CUCTEM. DHTPOMUS U TOUKH OudypKarum.

Monenu u ux popmanuzanus.

Marematuueckas MOJieb. Y HUBEPCAIbHOCTh MATEMaTUYECKONH MOJIEIH.

Bunbl MareMaTH4eCKMX MOJIEIEN U OCHOBHBIE PUHIUIIBI UX TIOCTPOECHHUS.

O1leHKH MaTeMaTHYeCKNX MOJEIIEH.

Knaccuueckue 3a1aum €CTECTBO3HAHUS, IPUBOASIIIE K IOCTPOSHUIO MaTEMaTHUECKHUX MO-
JEIIEH.

. I[CTCpMI/IHI/IpOBaHHBIC MaTEMaTUICCKHUEC MOACIIN B CCTCCTBO3HAHUUN U UX ITPUMCHCHHUEC B CO-

BPEMEHHBIX TEXHOJOTUSAX 00paboTKHU HH(OPMALIUH.
ITpocTpaHCTBEHHBIE PETPECCUOHHBIE MOEIN B IPOTHO3UPOBAHUH €CTECTBEHHOHAYUHBIX
npobiieM.



12. Ucnonb30BaHne BPEMEHHBIX PSAOB B MATEMAaTHYECKOM MOJIEIMPOBAHUH 33/1a4 €CTECTBO3HA-
HUSL.

13. lunamuueckas cuctemMa Kak OCHOBHAas MaTeMaTHUecKas MOJIeNb eCTeCTBO3HAHUA. Da30BbIN
HOPTPET IIpoLEcca.

14. Knaccuieckasi MOZICIIb BBITCKAHUS KUIKOCTH (3akoH Topuuenn).

15. [lepexoaHble npolecchl, paBHOBECHE U aBTOKOJICOaHUsI YPOBHS KHUAKOCTU B COCY/I€ IIPU O~
HOBPEMEHHOM MPUTOKE-OTTOKE.

16. DHepreTuyeckas MOJIENb CEPLIA.

17. DxcnioHeHIMAIbHBIE TTPOLIECCHI.

18. Martemarnueckast MOJIeb JIMHEHHOTO ociunisitopa. Yace! [anunes -1 oirenca.

19. lunamuka cocyiecTBOBaHUS MOMyIsui. MareMaTudeckast MOJEINb «XUITHUK-KEPTBay.

20. JlnnamMuvecKre MOICIH UTP, O0YICHHSI U 11eJIeCO00Pa3HOTO TTOBEICHUSI.

Kputepuu onieHuBaHus pe3yJbTaTOB 00y4YeHHUS
Oyenka Kpumepuu oyenusanus
Pecynaprnoe nocewenue 3anamuii ¢ meuenue cemecmpa (He menee 60%),
8bINOIHEHbL domawHue 3a0anus (ne menee 50% om obwezo obvema),
BbINOIHEHbL U 3aUULYEHbl 8Ce pAcyemHOo-epaguyecKkue pabomol
llocewenue 3anamuii 6 meyenue cemecmpa meree 60%, omcymcmeyem
OMYemHOCMb NO PACYemMHO-epaAdUUecKUM pabomam U OOMAUHUM 3a-
Oanusm

3aumeno

He 3aumeno

OHGHO‘-IHI)IG cpeacTBa il MHBAJIWJA0B U JIUML C OrPAaHUYCHHBIMU BO3MOXKXHOCTAMM 310pPO-
BbS BBIOUPAIOTCS C YIE€TOM MX WHAWBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpH HeO6XOI[I/IMOCTI/I HHBaJIMAaM W JiuaM C OrpaHU4YC€HHBIMH BO3MOKHOCTAMMU 300PO-
BB IPEIOCTABIISIETCS TOMIOJIHUTEIILHOE BPEMs ISl TOJITOTOBKM OTBETA HA SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTaTOB O0YyUYCHHS] MHBAINIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUUYECKHX
CpeacTs, H€06XOI[I/IMI>IX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCTHMI/I;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAJIMAOB IIpoLcaAypa OUCHUBAHUSA PE3YJILTATOB O6quHI/I$I 10 AUCHHUILIIMHE MOXET IMPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa olieHMBaHUSI PE3YJIbTATOB OOyUYEHUS] MHBAIMIOB U JIUI[ C OTPAaHUUYCHHBIMHU
BO3MOXXHOCTSIMM 3/I0POBbSl 10 JUCHMIUIMHE (MOJYJII0) IMpeAycMaTpuBaeT MpeaoCTaBIeHUE WH-
dopMmaruu B popmax, aAanTUPOBAHHBIX K OTPAaHUUYEHUSM UX 370POBbs M BOCIIpUATHUS HH(POpMa-
1812078

JUist T ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst 1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOTIUXCSI.

5. IlepeyeHb y4eOHOM JIUTEPATYPbI, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHI

5.1. VYueOnasi iuTepaTypa



1. Camapckuii, A. A. Marematndeckoe MOACIMPOBAHUEC: HWIEH, METOJbI, MpPUMEPHI /
A. A. Camapckuii, A. I1. Muxaiinos. — 2-e uza., ucnp. — Mocksa : @uszmatiur, 2005. —
320 c. : mi. — Pesxxum mocryma: https://biblioclub.ru/index.php?page=book&id=68976.

2. 3apuxoBckasg, H. B. MaremaTudyeckoe MOJCIMPOBAaHUE CHCTEM : y4ueOHOe mocobue /
H. B. 3apuxoBckas ; Tomckuii ['ocynapcTBEeHHbI YHUBEPCUTET CHUCTEM YIpPaBICHUS U
paguosnexktpoHuku (TYCVYP). — Tomck : ToMckuit rocy1apCTBEHHBIM YHUBEPCUTET CH-
CTEM YIIPaBJICHUS U paguodiekTpoHuku, 2014. — 168 c. : cxem., ui. — Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=480523.

3. Hyes, C. W. Pemenue 3a1au MaTeMaTH4ecKoro MojenupoBanus B cucreme MathCAD
yaeOHoe mocodue : [16+] / C. U. lyeB ; KazaHCkuii HallMOHAIBHBIM HCCIICIOBATEIbCKHMA
TeXHOJIOrM4ecKkuil ynuepcuteT. — Kazanb: Kazanckuii HayuyHO-HCCIIeI0BATENbCKUI TEX-
nonornyeckuit yausepcuter (KHUTY), 2017. — 128 c. : cxem., Tadu., wi. — Pexum no-
cryna: https://biblioclub.ru/index.php?page=book&id=500681.

4. BaeaeHue B MaTeMaTHYECKOE MOJIeIupoBaHue : yueOHoe mocobue / pex. I1. B. Tpycos. —
Mocksa: Jloroc, 2004. — 439 C. — Pexum JIOCTY-
na: https://biblioclub.ru/index.php?page=book&id=84691.

5. KaprmoB, A. I'. MaremaTuyeckue OCHOBBI TEOpPHHM CHCTEM : YydeOHOoe Imocobue /
A.T'. Kapnos ; Tomckuii ['ocyqapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PAIHO-
anekTpoHuku (TYCYP). — Tomck : TYCVYP, 2016. — 230 c. : un.,tabmn., cxem. — Pexxum
nocryma: https://biblioclub.ru/index.php?page=book&id=480811.

6. Conomarun, B. A. HMcTopus u KOHUENIIUN COBPEMEHHOTO €CTECTBO3HAHUSA : yYEOHHK /
B. A. Conomarun. — Mocksa : [IEP C3, 2002. — 464 c. — Pexum pgocry-
na: https://biblioclub.ru/index.php?page=book&id=233240.

7. Meroauka npernojaBaHus MaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX JUCIUIUIMH: COBpE-
MEHHBIE MpOoOJIEMBbl U TEHICHIMH pa3BUTHs: Marepuanbl Il Bcepoccuiickoil Hay4HO-
npakTuieckor kordpepennuu (Omck, 18 despans 2015 r.) / ot. pen. A. A. Pomanosa ;
Omckas ropuauyeckas akagemus. — Omck : Omckas ropuandeckas akagemwus, 2015. —
159 c. : un. — Pexxum noctyna: https://biblioclub.ru/index.php?page=book&id=437008.
Jl11s ocBOCHHS AUCHMILTAHBI MHBAIUIAMH U JTUIIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSMHU

3I0pPOBbSI UMEIOTCS W3JAaHUS B DIIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanb» n «bubnmokiayd», a Tak *e B AEKTpOHHOM KaTanore Hayunolt Oubnuorexkn KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web.

5.2. Ilepuoanyeckasi JuTepaTypa

Vkasvisaromes nevamuvie nepuoouyeckue uzdanus uz «llepeuns newamuvix nepuoouye-
CKUX u30aHutl, XPAHAWUXCSL 6 gonoe Hayunoi oubruomexu Kyor'vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponmnvie nepuoduueckue u30anus, ¢ yKa3amu-
em aopeca caiuma 31eKMpPOHHOU 8ePCUll HCYPHAILA, U3 6A3 OAHHBIX, OOCMYN K KOMOPbIM UMEem
Kyor'y:

1. Bassl mannbix komnanuu «Ver Beroy http://dlib.eastview.com

2. Dnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHCiIe COBPeMEHHbIE NpodeccuoHaNbHbIE 0a3bl AaH-
HBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI

DJ1eKTPOHHO-0u0IM0oTeuHbIe cucTeMbl (IBC):

1. OBC «FOPAWT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com



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
https://biblioclub.ru/index.php?page=book&id=480811
https://biblioclub.ru/index.php?page=book&id=233240
https://biblioclub.ru/index.php?page=book&id=437008
http://megapro.kubsu.ru/MegaPro/Web
https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

IIpodeccnonanbHbie 0a3bl JTaHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgareascrea Wiley https://onlinelibrary.wiley.com/
Hayunast snekrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYILUX 3allaJHBIX HAYYHBIX )KYypHaAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX )xypHamoB HOMKOH http://archive.neicon.ru

o wnE

7. HaumoHanbHas 35eKTpoHHas OMOIMOTEeKa (JOCTYN K DJIEKTPOHHOM OMOIMOTEKEe IHC-

cepranmii Poccuiickoii rocynapcteennoi oudaunorexu (PI'B) https://rusneb.ru/

8. Ilpesupentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/
9. DnexrponHas koyuekuus Okchopackoro Poccuiickoro @onma
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
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. "Jlextopuym TB" http://www.lektorium.tv/

18. VYuuBepcuretckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanroHHbIe CIPABOYHBIEC CHCTEMBbI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOAHOTO 1OCTYNA:

1. AwmepukaHcKas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKUX auccepranuit http://www.nlc-bnc.ca/thesescanada/

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

4. MMHUCTEpPCTBO HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. Hudpopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro MHCTUTYTa pycckoro s3bika uMeHu A.C. [Tymkuna "O0-
paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIN moptan "Pycckuit s3pik" http://gramota.ru/;

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

12. CnoBapu u sHImKIONexuu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit ®enepanun". Bornpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAIMOHHBIE pecypehl
KyoI'Y:


http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
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

1. Cpena MmoayapHOTO auHamMuueckoro odyuerus http://moodle.kubsu.ru

2. baza yueOHBIX IJTaHOB, YU€OHO-METOINYECKUX KOMIUIEKCOB, MyOIHKaIMii U KOHpe-
pennwmii http://mschool.kubsu.ru/

3. bubmmoreka nHGOPMAITMOHHBIX pecypcoB Kadenpsl HH(DOPMAIIMOHHBIX 00pa3oBa-
TeJNBHBIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DueKTpoHHbIE 00pa30BaTEeNbHBIC Pecypchl Kadeapbl HH()OPMAIMOHHBIX CHCTEM W
TexHoyoruii B obpazoBanun KyOI'Y u nHayuno-merogmueckoro xypuana "IHIKOJIBHBIE T'O-
JbI" http://icdau.kubsu.ru/

6. Meroauueckue yKazaHusi JJs O00y4alOIIUXCH 10 OCBOEHHIO JHCUHHMILIMHBI
(Mmomyuis)

ITo xypcy npenycMOTpeHO NMPOBEJEHUE JICKLMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTCsl OC-
HOBHOI CHCTEMaTU3MPOBAHHBIA MaTepua; J1a00paTOPHBIX 3aHATUH, B X0J1€ KOTOPbIX CTyJEHTa-
MU MIPHOOPETAIOTCS M 3aKPETUISIOTCS OCHOBHBIE NMPAKTHYECKU HABBIKM PELICHUS Pa3JIMYHBIX 3a-
J1ad, B TOM YHCJIE ¢ IPUMEHEHHUEM TTOTYy9€HHBIX TEOPETUYECKIX 3HAHHA.

Baxkneiiimum stanoM Kypca sIBISIETCS caMOCTOsITeNbHasi padboTta no gucuumimyHe. Camo-
crositenibHast padota cTyneHToB (CPC) sBiseTcss HEOThEMIIEMON YaCThIO MPOIECCa MOATOTOBKH.
[Tox camocTosiTenbHON pabOTON MOHUMAETCS YacTh Y4EOHOH ITaHMpyeMOW padoThI, KOTOpas
BBITOJIHAETCS 110 33JaHUI0 U IIPU METOINYECKOM PYKOBOJICTBE MPEIOAaBATENS], HO O€3 ero Hemo-
CPEICTBEHHOTO y4acCTHsl.

CamocrosTenpHas paboTa HampaBiIeHAa Ha YCBOCHHE CHUCTEMbl HAyYHBIX M THpodeccro-
HAJIBHBIX 3HaHUH, (POPMHUPOBAHUS YMEHUN W HaBBIKOB, IPUOOPETEHUE OIBITa CAMOCTOSITEIIHLHOM
TBOpUeckoil naesrenpHOocTH. CPC momoraer (GopMHpOBAaTH KyJIbTYPY MBIIUICHUS CTYIEHTOB,
pacuMpsATh MO3HABATEIbHYIO 1EATEIbHOCTb.

Bunpsl camocTosiTensHON paboThI IO KypCy:

a) 1O LEJISIM: MOJATOTOBKA K JIEKIIUAM, K MPaKTHUECKUM 3aHATHIM, K KOHTPOJIbHOM paboTe,
K KOJIJIOKBUYMY.

0) mo xapaktepy paboTbl: U3y4eHUE JTUTEPaTypbl, KOHCIIEKTA JIEKIUI; MOUCK JIUTEPATyphl
B OnOIMOTEKe; KOHCIIEKTUPOBAHUE PEKOMEHYEMON /ISl CAMOCTOATENBHOIO M3YUYeHUs] HayqYHOH
JUTEpATyphl; PEeLIeHHe 3a/1a4, TECTOB; paboTa ¢ 00yJaloUMMHU U KOHTPOJIUPYIOIMMH MIPOrpaM-
MaMH.

OO1m11e peKoMeHIaluH 110 CaMOCTOATENbHOMN paboTe 00yyaromuxcs:

CPC opranuzyercst TakuM o0pa3oMm, 4ToObI Oblila BbIIEJIEHA €€ CTPYKTypa, OTBEYaroas
Ha CJIelyIOI1e OCHOBHBIE BOIIPOCHI:

1. Kakue Tembl (BOIIPOCHI) PEICTOUT U3YIHUTh?

2. CBsi3aHbl JIU OHU C Y)K€ U3YYEHHBIM MaTEpUalioM, U €CIIU CBSI3aHbl — TO KaK MMEHHO
(MO>KHO JTM BBISIBUTH IPUYHHHO-CIIEJICTBEHHYIO CBSI3b). BO3ZMOKHBI JIM aHAJIOTUU C YCBOCHHBIMA
paHee CBEeJICHUAMMU?

3. Kakoit ypoBeHb MOHMMaHUS OyJIET JOCTATOYHBIM B UTOTE?

4. Ha xakue UCTOUYHUKHU HH(OpMaIMK 0OpaTuTh BHUMaHUE?

5. Pesromupytomiasi 4acTe — 4YTO CIENAHO NMPH W3YYEHHUH, YTO B UTOTE MOHSATHO, & YTO
TpeOyeT 10paboTKH MM KOHCYJIBTAIIUH Y PETOAaBaTENs.

Metoauyeckie pekOMEHAAlMKU 10 OCBOEHHUIO JIEKIIMOHHOIO MaTepuala, MOJArOTOBKE K
JEKIHSIM:

CPC mpu 0CBOEHHH TEOPETHUYECKOTO MaTepuaia HeOOXOAMMO OpraHM30BaTh TaKUM 00-
pa3oM, YTOObI U3yUEHHBIE TEOPETUUECKHE BOIIPOCHI MOKHO ObLIO ObI MCHOJIB30BATH KAK OCHOBY
JUTSL peIIeHUs TPaKTUYeCKuX 3a1ad. /it aToro OymeT JOCTaTOYHO MpUIAepKUBAThHCS 11.1-5, Tpu-
BEJICHHBIX BBIIIE, a TaK ke pa30op marepuasa IJIAHUPOBATH C YYETOM JIMYHOH CIIOCOOHOCTH
JepKaTh JOCTATOUYHYIO KOHIICHTPAINIO BHUMAHUSI.


http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Meroandeckue peKOMEH AN 10 IMOJTOTOBKE K CEMHHAPCKUM (TTpakThuueckum/ Jabopa-
TOPHBIM) 3aHSTHSIM:

CPC mpu noAaroToBke K CEeMHMHAPCKUM 3aHSATHSIM OTIMYAETCS OPUEHTUPOBAHHOCTHIO HE
TOJILKO HAa TEOPETHUYECKYIO OCHOBY, HO TaK K€ M Ha HapaOOTKy TEXHUKHU pelleHus 3a1ad. B nan-
HOM CJIy4yae Ba)KHO MOHUMATh — BO3MOJKHO JIU IIPOBEPUTH MOTy4YEeHHBIE OTBETHI (HAIIpUMep, BOC-
MOJIb30BABILIUCH ONPEACICHHEM peleHus AU PepeHIInanbHOTO YpaBHEHH, MOKHO YOAUTHCS B
BEPHOM WM omnbo4HOM pe3yabrare CPC).

B ocBOeHMHM MUCHMITIMHBI MHBAIWIAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAMBUIyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEIILHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

NuauBuayanbHble KOHCYJIbTALMM 10 TPEAMETY SBISIOTCA BaXKHBIM  (PAKTOpPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3AUU OOYUEHHS U YCTaHOBIICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXJIy TpernojaBaTesieM W O00y4aroIlUMCS WHBAJIUIOM WM JIMIOM C OrPaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7. MaTtepuaibHO-TEXHUYECKOE o0ecreyeHne 1o JUCHUIIHHEe (MOAYJII0)

HaumenoBanue crieliMaibHBIX I10-
MEIEHUN

OCHaIIEHHOCTD CIIENUAIBHBIX I10-
MEIEHUN

HepequL JIMOCH3UOHHOTO ITPO-
rpaMMHOI0 obecrneueHus

Y4eOHble ayTUTOPHUA IS IPOBEIe-
HHS 3aHSTHH JIEKIMOHHOTO THIIA

Mebenb: yaeOHas MeOeb.
TexHMYECKHE CpeacTBa 00yYCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

[TakeTsl MPUKIAAHBIX MPOrPAMM
Microsoft Office (Word, Excel,
Power Point), cepBucel koHbepeHiI-
CBsI3H uepe3 ceTb MHTepHeT

Y4eOHble ayTUTOPHUA IS IPOBEIe-
HUA 3aHATUH CEMHUHApPCKOrO THIIA,
TPYIINOBBIX W HWHAUBUAYAJIbHBIX
KOHCYJbTalMM, TEKYIIEro KOH-
TPOJISL U IPOMEXKYTOUHOM arTecTa-
5078

Mebenb: yaeOHas MeOeb.
TexHU4ecKue cpeacTBa 00YUCHUSL:
9KpaH, IPOEKTOP, KOMIIBIOTEP.
O6opynoBanue: a0cka (MapkepHas
WM MEJIOBast)

[lakeTbl mNpUKIAAHBIX HPOrPaMM
Microsoft Office (Word, Excel,
Power Point)

Y4ebHble ayAuTOpUHU JJIs IPOBEIE-
HUS JTa0OpaTOPHBIX paboT

Mebens: yueOHast meOerb.
TexHu4eckue cpeacTBa 00yUCHUsL:
9KpaH, MPOEKTOP, KOMIBIOTED.
O6opynoBaHue: J0cka (MapkepHas
WJIM MEJIOBast)

ITakeTbl MPUKIAAHBIX POrPAMM
Microsoft Office (Word, Excel,
Power Point), cepucel koHhepeHii-
CBsI3H uepe3 ceTb UHTepHeT

Tekymuii KOHTPOJIb, MPOMEKYTOU-
Has aTTecTalys

Mebenb: yaeOHass MmeOeib

He tpebyercs

Jliia camocTosITeNbHOM paboThl 00yYarOIIUXCs MPEAYCMOTPEHBI TOMEIIEHUS, YKOMILIEK-
TOBAaHHBIE CHEIMATM3UPOBAHHON MeOEbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTHIO MOJKIIIOUeHHs K ceTu «/HTepHeT» u obOecredeHreM JI0CTyIa B 3JIEKTPOHHYIO MHGOP-

MallMOHHO-00pa30BaTeIbHYIO CPEAY YHUBEPCUTETA.

HanmeHoBanue noMenieHui 1jis
CaMOCTOATENBHOM paboTHl 00yYa-

OcHaleHHOCTh NOMEIIEHUH [Is
CaMOCTOATENBLHOH paboThl 00yYa-

HCpC‘lCHL JIMOEH3UOHHOTO ITPO-
rpaMMHOI0O obecrevyeHus

FOIIMXCSI FOLIMXCSI

ITomemenne mist camocTosTenbHONW | Mebenb: yaeOHas mebenb

paboTel o0y4aromuxcs (YuTanpHblid | KoMmnekt — crenuanu3upoBaHHON

3as1 HayuHoii GubmmnoTexn) MeOeNn: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKA C MOJKIIOYCHHEM K HH-
(hopmanmoHHo-

KOMMYHHKaMOHHOM cetu «HTep-
HET» U JOCTYNIOM B DJIEKTPOHHYIO

nHpopManmoHHO-
o0pazoBaTenbHYIO cpely 00pa3oBa-
TENBHOM OpTaHM3alINH, BeO-

KaMepbl, KOMMYHHKAIIHOHHOE 000-




pynoBaHHe, obecleunBaroIee J0-
CTYIl K CETH MHTEPHET (IPOBOJHOEC
COCIIMHEHNE M OECIPOBOIHOE CO-
enunenue no texuonoruu Wi-Fi)

Ilomemenue s caMOCTOSATENBHOMI
paboTel oOyuaromuxcs (aya.303H)

Me0enb: yueOHas meOeIb
KoMmmekr  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEepPHAS
TEXHHKAa C TOJKIIOYCHHEM K HH-
(hopMarroHHO-
KOMMYHHMKaIMOHHOM cetn «HHTep-
HET» W JOCTYIOM B 3JICKTPOHHYIO

HHPOPMALMOHHO-
o0pa3oBaTenbHyI0 cpelly o0pa3oBa-
TENLHOM OpraHM3alIHH, BeO-

KaMmephl, KOMMYHHKAIIMOHHOE 000-
pymoBaHue, obecreyrBaroniee 10-
CTYI K CETH MHTEPHET (IIPOBOIHOE
COeMMHCHHEe M OecrpoBOTHOE CO-
eauneHue o TexHoaorun Wi-Fi)

ITakeTs! MNPUKIAAHBIX TPOrpaMMm
Microsoft Office (Word, Excel,
Power Point), cepeucel koH(pepeHI-
CBSI3U uepe3 ceTb HTepHeT




