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1 Hesin u 3a71a44 M3y4YeHHs] AMCUMIIJIMHBI

1.1 leanb AMCHUNIMHBI
[lenpro MUCHUTUIMHEI SIBISIETCS OCBOCHHS YU€OHOW MUCIMILTUHBI «MareMarndeckue Mo-
JIeTM B €CTECTBO3HAHHUMY SIBIIACTCS Pa3BUTHE NPO(HECCHOHAIBHBIX KOMIIETEHTHOCTEH pHoOpeTe-
HUS MPAKTUYECKUX HABBIKOB B MCIIOJIb30BAHUU MAaT€MaTHYECKUX MOJENEH MPU MOACIUPOBAHUN
00BEKTOB €CTECTBO3HAHMSL.

1.2 3agaun JUCHUIIINHLI

AKTyaJIu3alnus U pa3BUTUC 3HAaHUH B 00JIaCTH IIPOCKTUPOBAHUA HpO(l)eCCI/IOHaJ'IBHOFO pocCTa

Y IMYHOCTHOTO Pa3BUTHUS C TOMOIIBI0 MAaTEMAaTUYECKUX MOJIEJICH; MPUMEHEHUE 3TUX MOJCIICH ISt
MIPOEKTUPOBAHUS COOCTBEHHBIX TPAEKTOPU MPO(HECCHOHABHOTO POCTa;

00y4eHUS ¥ TUAarHOCTUKH.
1.3 MecTo AucuMIInHbI (MOYJIsl) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JuctuiuimHa «MaTtemMaTiuecKkue MOJICIA B €CTECTBO3HAHUN» OTHOCHTCS K BapUATUBHOW
YaCTH UKJIA JUCIUILINH Y4eOHOTO IJIaHa.
[lepedens MpeANICCTBYOMNX TUCIMILIHNH, HEOOXOMUMBIX Ul U3yYCHHS JTaHHOM TUCIIH-
TUTHHBL: MaTeMaTHYeCKUN aHaIIN3, anredpa, muddhepeHInaIbHbIC ypaBHEHUS, YPAaBHCHUS MaTeMa-
THYECKOHN (PU3HKH.

AKTyajJin3alusd U pa3BUTUC 3HAHUHU B 00J1aCTH COBPCMCHHBIX METOAOB U CPCACTB TCXHOJOTHU

1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI N0 AW CHUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMBIMH pe3yJIbTaTaMU 0CBOEHHS 00pa30BaTe/IbHOI NPOrpaMMbl

W3yuenue naHHON yuyeOHOM AUCHUIIIMHBI HAapaBIeHOo Ha (popMupoBaHUe Y 00ydaroIuXCs
00meKymbTypHBIX/TIpodeccrnonanbabix kommereHiui (OK/TIK)

No Wupnexc | Conepxanue komre- | B pesynsrare nzyueHust yaeOHON TUCIUILIMHBI 00y4a-
L. | KOMme- | TeHIMA (um e€ ya- IOlIHMecs JOJKHBI
TEHIINU CTH) 3HaTh yYMeTh BJaJ€eTh
l. [1K-2 cnocoOHOCTRIO  uc- | MHDOopmMannon- Pa3zBuBarp kave- | 6a30BBIMH Ma-
MI0JIb30BATh COBPEMEH- | Hple U KOMIIBIO- CTBEHHbIE U | TeMaTuye-
HbIE METOJIBI M T€XHO- | repppie TEXHOMO- npUOTMKEHHBIE | CKHMH  MOJe-
JIOTMH 00y4YeHHUs U JAU- aHAJUTUYECKUE | JIIMU SKOJIOIO-
THH IS pa3pa-
arHOCTUKH METONBI HCClie- | Onoyoruye-
OoTkit MeTOZ0B JIOBaHUSI MaTe- | CKUX HayK JUis
MOZICTMPOBAHUA. | pvaTgecKuX MO- | PEIICHHUS
Jenen. MIPAKTUYECKUX
3ajad.
2. I1K-10 | cnocobHOCTBIO MTpoek- | Maremaruueckue | PaspabarbiBare | PaGoTsl ¢ Oa-
TUPOBATh TPACKTOPUHU | 0CHOBEI IOCTpOE- HOBBIE Mar€Ma- | 30BbIMU Mare-
CBOCTO  MPOYECCHO- | yyg vonenmeit s | THUECKHE  Me- | MATHYECKUMU
HAJIBHOTO poOCTa W TOZBI MOAETHPO- | MOACTSAMH (PH-

JIMYHOCTHOI'0  pa3BHU-
TUA

pa3an4HbIX 001a-
CTEN €CTECTBO-
3HaAHUI.

BaHUI OOBEKTOB
U SIBJIEHUH

3UKO-XUMHUYE-
CKHMX HayK IS
pereHus
MPaKTUYECKUX
3ajad.

2. CTpyKTypa U cofepKaHue TUCHHUIINHBI
2.1 Pacnipenesienne Tpyi0€éMKOCTH JUCHHUILIMHBI 110 BUAaM pador
Ob6mas TpynoEMKOCTh JUCITUIUIMHBI cocTaBisaeT 3 3a4.ex. (108 yacoB), ux pacnpeneneHue
0 BHJIaM paboT MPEJCTaBICHO B TaOIHIIE.




Bun yue6HO# paboThI Bcero Cemectpsl
4acoB (dachrn)
8

KonrakTHasi pabora, B TOM 4ucJIe:
AynuTopHbIe 3aHATHSA (BCero): 42 42
3aHATHS JIEKIIUOHHOTO THUIIA 14 14 - - -
JlaboparopHsble 3aHATUS 28 28 - - -
3aHATHUSI CEMUHAPCKOT'0 THIIA (CEMUHApPBI, IPAKTHYE-
CKHE 3aHSTHS) i i i i i
Nuas koHTakTHas padora:
Kontposs camocrositensHoi padotsl (KCP) 6 6
ITpomexxyrounas arrectaius (MKP) 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM 4HcJIe:
Kypconas pabota - - - - -
ITpopaboTka yueOHOTr0 (TEOpPETUYECKOT0) Marepuaa 10 10 - - -
BrimomHeHne HHIMBUYATBHBIX 3a1aHUN (TIOATOTOBKA 2 2 i i i
COOOIICHUH, TPE3CHTAIIHIA)
Pedepar 12 12 - - -
[TonroToBKa K TEKyIIeMy KOHTPOJIIO 9,8 9.8 - - -
KonTtpoJb:
[ToaroToBka K 9K3aMeHY - - - - -
O01as Tpy10eMKOCTh yac. 108 108 - - -

B TOM YHCJIe KOHTAKTHAsA 482 | 482

pabora

3a4. ef 3 3

2.2 CTpyKTypa IMCUHUIIHHBI:
Pacnpenenenue Bu1oB yueOHON pabOThI M UX TPYJOEMKOCTH 10 pasziesaM JTUCIMITIHHBIL.
Paszoenvt oucyuniunsi, uzyuaemoie 8 8 cemecmpe

No KonnuectBo yacos

P3| 11 veHOBAHIe pasenon AynuTtopHas CamMocTosTenbHast

b1 () Bcero pabota pabota

a J 113 JIP | KCP
1 2 3 4 5 6 7 8

Ipumenenue cmamucmu-

1. | weckux memooos obpa- 18 2 4 0 12
OOMKU OAHHBIX.

5 Mamemamuueckue mooenu 1 3 6 0 1
MEXAHUKU
Ipumenenue mamemamu-
YecKux naKemoe npo-

3. | epamm onsa 3a0au mame- 21 3 6 2 12
MAmuyecko2o Mooenupo-
BaAHUSL.

" Mamemamuueckue mooenu 12 3 6 ) 12
Xumuu
Mamemamuueckue mooenu

5. | 8 npupode, sxonoeuu, no- 20,8 3 6 2 11,8
nynsayuu




| Hmozo no ducyunaune:

| 1078 | 14 | | 28 | 6

| 59,8

2.3 Conep:xkanue pa3iejioB IMCHUIINHBI:
2.3.1 3auaTuda JeKIINOHHOT0 THIIA

Mooenu 6 npupode,
9KONI02UU, NONYAYUU

JYIIIHO-BOJHOM cpene. MeToasl Moaenu-
pOBaHMS JWHAMHKHA B3aUMOJECHCTBYIO-
X npumeceit. JlnHaMuka XUMHKO-O010-
Joruyeckux npumeceil. Kinmmmarnueckue
U MeTeopoJiornueckue moaenu. Kinumar u
Meteoposiornueckue mois. (OCHOBHBIE
(hakTopbI B KJIMMATUIECKUX MOJIETISX (aT-
Mocdepa CII0)KHOTO COCTaBa, OKeaH, CyIa
C THUIPOJIOTHYECKOM CHCTEMOM, KpHO-
chepa, 6mora). YpaBHEHHUS THAPOTEPMO-
JUHAMUKH J1J151 KITIMMaTH4eCKON CUCTEMBI.
[Tpo6aemMbl TOCTPOCHUST KIUMAaTHIECKUX

HaunmenoBanue ®dopma TeKyIIero
Ne Coneprxanue pasuena
pazznena KOHTPOJISI
1 2 3 4
1. | Ilpumenenue cmamu- | MonenmupoBanue B nakere STATISTICA | PedbepatuBHblii 110-
cmu4eckux Memooog | u sizbike R. KI1a
00pabomKU OAHHbBIX.
2. Mamemamuueckue Monens N -ten ajist onucanus fuHaMuue- | PedeparuBablii 10-
Mooenu MexaHuKu CKMX, MEXaHUYECKHX CHUCTEM M CILIOII- | gyaj
HOH cpenbl. MaremaTnueckie MOJIEH B
MEXaHUKe, THAPOJUHAMUKE, DIEKTPOIIHU-
HaMUKe. YHUBEPCAJIbHOCTh MaTeMaruye-
ckux Mozeneil. [IpumeHeHne aHanorui
MpU TOCTPOCHUH Mojenei. MeToabl mo-
CTPOCHHSI MaTEeMaTHYE€CKUX MOJeNed Ha
OCHOBE (hyH/IaMEHTaJIbHBIX 3aKOHOB MPH-
ponbl. 3akoHbl coxpaHeHus. OxHOPO-
HOCTh BpEMEHU U MpocTpaHcTBa. Bapua-
LIUOHHBIE TPUHIIUIIBI MOCTPOCHUSI MaTe-
MaTHYeCKHUX Mojeseil. MeTossl uccieno-
BAHUSI MATEMATHYECKUX MOJEIEH.
3. | Ilpumenenue mamema- | Maremarndueckue  mnakersl  Wolfram | PedeparuBubiii no-
MUYECKUX NaKemoes Mathematica, Comsol, MathCad, Matlab | xjan
npoepamm 05 3a0a4 | Kak CPeJCTBO MOJICIIUPOBAHUS
Mamemamuyecko2o
MOOenUpoBaAHUsL.
4. | Mamemamuueckue Monenn xumudeckux peakiuid. lunamu- | PegeparuBusii 10-
Mooenu Xumuu YECKHE MOJENN XMMHUYECKUX IpPEBpalle- | kajn
Huil. Cxkopoctu peakuuit. [Ipsmbie u 06-
parHbie peakuuu. [IpocTpancTBeHHAs MO-
JIeTIb XMMUYECKUX peakiuil. Llenusie pe-
akuuu. Mozenu ropeHus. YpaBHEHUS CO-
XpaHEeHHs T MHOTOKOMITOHEHTHOM pea-
rupyrouiei cMecu rasos. Mogens 11IBada
— 3enpaoBuya. YpaBHeHusi PeHkuna —
['roronno
5. | Mamemamuueckue Monenn auHaMUKK 3arps3HeHUNd B BO3- | PedeparuBHb 10-

Ki1aza




Y METEOPOJIOTUYECKUX Mozene. Moaenun
MONYISUOHHON TMHAMUKU B 9KOJIOTUU U
Ouonoruu. YHUBEpCAJIbHBIN XapakTep
MOZEJEN NONYASUMOHHON JUHAMUKH.

2.3.2 3aHATHA CEMHUHAPCKOIO THIIA
3anamus cemunapro2o muna He npedycmompeHvl
2.3.3 IlpakTnyecKue 3aHATHUS

Mooenu 8 npupode,
IKONI02UU, RONYTAYUU

IYLIHO-BOJHOM cpene. Metoasl Mozieinu-
pOBaHMSl JUHAMHKHA B3aUMOJECHCTBYIO-
X npumeceit. JlnHaMuka XUMHKO-O010-
Joruyeckux npumeceil. Kimmmarnueckne
U MeTeopoJiornueckue moaenu. Kinumar u
Meteoposiiorndeckue mojss. (OCHOBHBIE
(hakTOpbI B KJIMMAaTUIECKUX MOJETSX (aT-
Mocdepa CII0)KHOTO COCTaBa, OKeaH, CyIa

No HaunmenoBanue TemaTuka MpakTUYECKUX 3aHATUN dopma TeKyIIero
- paznena (cemuHapoB) KOHTPOJISI
1 2 3 4

1. | Ilpumenenue cmamu- | MonenupoBanue B nakere STATISTICA | PacuerHo-rpaduue-
cmuyeckux memooos | u s3bike R. CKO€ 3aJlaHue
00pabomKu OaHHbIX.

2. Mamemamuueckue Monens N -Ten ajist onucanus fuHaMuue- | PacueTHo-rpaduye-
Mooenu MexaHuKu CKHX, MEXaHMYECKUX CHUCTEM M CIUIOLI- | CKOE 3a/J1aHHE

HOI cpenbl. MaremaTnueckie MOJIEIH B
MEXaHUKE, TMJIPOAMHAMUKE, AIIEKTPOIU-
HaMUKe. YHHUBEPCAJIbHOCTh MaTeMaruye-
ckux Mozeneil. [IpumeHeHne aHaiorui
MpU TOCTPOCHUH Mojenei. MeToabl mo-
CTPOEHHUS] MaTeMaTU4YEeCKUX MoJeliel Ha
OCHOBE (hyH/IaMEHTaJIbHBIX 3aKOHOB MPH-
ponbl. 3akoHbl coxpaHeHusd. OnHOpOI-
HOCTh BPEMEHU U MpocTpaHcTBa. Bapua-
LIUOHHBIE TPUHIIUIIBI MOCTPOCHUSI MaTe-
MaTHYeCKHX Mojeseil. MeTossl uccieno-
BAHUSI MATEMATHYECKUX MOJEIEH.

3. | Ilpumenenue mamema- | Maremarndeckue  makerel  Wolfram | Pacuerno-rpaduue-
MUYeCcKUx NaKemos Mathematica, Comsol, MathCad, Matlab | ckoe 3amanue
npocpamm 0Jis 3a0ay | Kak CPeJCTBO MOJIEITUPOBAHUS
Mamemamuyecko2o
MOOeNUPOBaAHUSL.

4. | Mamemamuueckue Monenun xumudeckux peakuuid. [lunamu- | PacuetHo-rpaduye-
Mooenu Xumuu YECKHUE MOJIEIM XMMHUUYECKUX IIpeBpalle- | CKOE 3aJaHNe

Huil. Ckopoctu peakuuil. [Ipsmbie u 06-
parnbie peakuuu. [IpocTpancTBeHHAs MO-
JIeTIb XMMUAYECKUX peakiuil. LlenHsie pe-
akuuu. Mozenu ropeHus. YpaBHEHHS CO-
XpaHeHUus JIs MHOTOKOMIIOHEHTHOH pea-
rupyrouiei cMecu rasos. Mogens 11IBada
— 3enpaoBuya. YpaBHeHusi PeHkuna —
I'toronno
5. | Mamemamuuyeckue Mogenu nuHaAMHMKHU 3arps3HeHM B Bo3- | PacueTHo-rpaduye-

CKO€ 3aJaHucC




C THUIPOJIOTUYECKOM CHCTEMOM, KpHO-
cdepa, Ouora). YpaBHEHUS THAPOTEPMO-
JTUHAMHKY 7151 KITUMAaTHYeCKOM CUCTEMBI.
[TpoGiieMbl TOCTPOEHUST KIMMATHIECKUX
U METEOPOJIOTUYECKUX Moee. Moaenu
MONYISIIUOHHON IMHAMUKYU B 9KOJIOTUU U
Ouonoruu. YHUBEpCAJIbHBIN XapakTep
MojieJIeH TONYJISIITUOHHOW TMHAMUKH.

2.3.4 IlpumepHas TeMATHKA KypPCOBBIX padoT (IPOEKTOB)
Kypcosvie pabomul ne npedycmompenul.
2.4 IlepeyeHb y4eOHO-MeTOANYECKOI0 o0ecneYeHUs IS CAMOCTOSATEJbHOI padoThl

00y4arIMUXCH M0 JMCUHUILIHHE (MOAYJII0)

[TepeueHp yueOHO-METOAMYECKOTO 00ECTICUCHUS TUCITUTUIHHEI IO
Ne |Bug CPC BBITIOJIHCHHIO CAMOCTOSATEIILHON PabOThI
| 2 3
1 [Ipopabotka u «Meroauyeckue yKa3aHus 10 OpraHUu3aluy CaMOCTOSTENIbHOU
[IOBTOPEHUE paboThI CTYICHTOBY, YTBEPKICHHbBIE Kadeapoii
JIEKITMOHHOTO UH(OPMAITMOHHBIX U 00Pa30BaTEIbHBIX TEXHOJIOTH, IIPOTOKOJI
Marepuana, noarotopka [Ne 1 ot 31 aBrycra 2017 1.
K IIPOBEPOYHBIM
paboram
2  |BbimosiHeHHE TUIMOBBIX  |«MeToau4ecKre yKa3aHus 1o OpraHu3aIllii CaMOCTOSITEIbHON
pacueToB paboThI CTYICHTOBY, YTBEPKICHHbBIE Kadeapoii
UH(OPMAITMOHHBIX U 00Pa30BaTEIbHBIX TEXHOJIOTH, IIPOTOKOJI
No 1 or 31 aBrycra 2017 1.

yqe6HO—MeTOHI/I‘leCKI/IC mMarcpualibl JJIA CaMOCTOATEIbHON pa6OTBI 06yqa10mnxc>1 u3

YHUCiIa MHBAJIUAOB M JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 370poBbs (OB3) mpenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSAM UX 3I0POBbS U BOCTIPUATHS UH(GOPMAIIH:

JUist T ¢ HApyIISHUSIMHA 3PSHHS:

— B I1€4aTHOHN (popMe yBEIMUYEHHBIM MIPUDTOM,

— B (popMe IEKTPOHHOTO JTOKyMEHTA,

— B (popme aynuodaiina,

— B rieyaTHOM opme Ha si3bike bpaitins.

JUist T ¢ HapyLIECHUSIMU CITyXa!

— B TIe4aTHOM dopme,

— B (hopMe 37EKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMHA OTIOPHO-IBUTATEIIFHOTO arnapara:
— B I1e4aTHoO (opme,

— B (popMe 2IEeKTPOHHOTO JTOKyMEHTA,

— B (popme aynumodaiina.

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3WPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA

o0yJaromnmxcsl.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH
B cootBercTBum ¢ TpedoBanusiMu @I'OC BO no Hanpasnenuto noarotosku 44.03.05 Ile-

Jaroruyeckoe o0pa3oBaHue peaan3alis KOMIETeHTHOCTHOTO MOIX0/1a I0JDKHA MTpelyCcMaTpUBATh
HIMPOKOE HCIIOJIb30BAHNE B YU€OHOM IMpOIIECCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEIEHUS
3aHITHI B COUETAaHUH C BHEAYAUTOPHOM paboTol ¢ 11eNbi0 OPMUPOBAHUS U PA3BUTHSI TPEOYEMBIX
KOMIETESHITNH 00y4JaronInuXCsl:

| Cemectp |  Bun sanstus | Hcnonbp3yeMble HHTEpAaKTUBHBIE | Konmuectso |




o0pa3oBareIbHbIC TEXHOJIOTUU 9acoB
8 JlaGopatopHsbie Merton poekToB. TeMbl TPOEKTOB ONMUCAHBI B 14
paboThI IyHKTE 4.2.
Hmoeo: 14

HJ’I?I JIMI C OIrpaHU4YC€HHBIMHA BO3MOXXHOCTAMMU 300POBbSA ITPEAYCMOTPCHA OpraHu3anusa KOH-
Cy.HBTaI_II/Iﬁ C UCIIOJIB30BAHUEM SHGKTpOHHOﬁ IIOYTHI.

4. OueHoOYHbIE CPEICTBA ISl TEKYIIEr0 KOHTPOJISAA YCIeBAeMOCTH W IIPOMEKYTOUHOM
arTecTauuu

Kon konTponupyemoit
No KonTtponupyemebie pazaesnbt A POHPY HanmenoBanue
KOMITETEHIIUU (UJIH €€
/1 JUCIUTUTUHBI OIICHOYHOTO CpPE/ICTBA
YaCTH)
1 IIpumenenue cmamucmuyeckux 3
aJlaHus K
Memo0o8 06pabomKu OAHHbIX. [1K-2, T1TK-10 A
naboparopHbIM paboTam
2 Mamemamuueckue mooenu mexa- CPR—
HUKU I1K-2, TTIK-10
nabopaTopHbBIM paboTam
3 IIpumenenue mamemamuyeckux 3ananus K
naxkemos npocpamm OJisl 3a40a4 Ma- K-, TIK-10 nabopaTopHbIM paboTam
memamu4ecko2o MOoOenIUpoOB8aHusl. ’
4 Mamemamuueckue mooenu xumuu 3amanus K
[1K-2, T1TK-10 nabopaTopHbIM paboTam
5 Mamemamuueckue mooenu 6 npu- 3amanus K
00e, dKoN02UlU, NONYIAYUL J1a00paTOPHBIM paboTaM
P > IK-2, TIK-10 PATOPHRRLP

Jlns modydeHus 3aueTa Mo AUCHUILUIMHE HeoOxoaumo chopmupoBars «lloprdens cry-
JICHTay», KOTOPBIN JIOJDKEH COAEPIKATh PE3yNBTaThl BCEX MPEITyCMOTPEHHBIX y4eOHBIM TUTAHOM pa-
00T.

«IToptdens cTyaeHTa» MpencTaBiIsieT COO0M IENEeBYI0 OJOOPKY paboT CTyJEHTa Ha KOM-
IbIOTEPE, PACKPBIBAIOIIYIO €T0 MHIMBUAYaJIbHbIE 00pa30oBaTebHbIE TOCTUXKEHHS B Y4eOHOH JTuc-
nuruinHe. CTpyKTypa nopTdens BKIIOYaeT ClIeaylolne yueOHble MaTepHalibl:

-  pe3ynbTarhl BBINOJIHEHHS Ja00paTOpHBIX paboOT HAa KOMITBIOTEPE;

-  BBINOJHEHHBIE 33JaHUs JJIs1 CAMOCTOSITEIbHOM pabOThl Ha KOMIIBIOTEPE;

- BBINIOJTHEHHBIMH KOHTPOJBHBIMU pab0oTaMu, B TOM YHCII€ pabOTaMH HaJl OIINOKAMH.

Kpurepuu onienkn yueOHOro nopThosuo CTylaeHTa:

OllIEHKa «3auTeHo» BbicTaBisgerca 3a 90-100% nHanmnums HEoOXOIMMBIX MaTepuajoB B
noptdonno;

OIIEHKA «HE 3a4TE€HOY BBICTABISIETCS, €CITH MaTepHajIoB B TOPT(OINO MPUCYTCTBYET MEHEE
90%.

Kputepun onieHKH KOHTPOJIBHON paboThI:

OLIEHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIH BCE TAOOpaTOpHbIE 3aJaHNS BHIITOTHEHbI
NPaBUIBHO, YTO MOXKET OBITH JIOCTHTHYTO Cpa3y JUOO0 B pe3ynbTrare padoThl HaJl OIMIMOKaMH;

OLIEHKA «HE 3aYT€HO)» BBICTABIISIETCS CTYJEHTY, €CIIH B JIAOOPATOPHBIX 3aaHUSX UMEIOTCS
HETPaBWIIBHO BBHITIOTHEHHBIE 3a/IaHUS M padoTa 10 YCTPAaHSHHIO OIMOOK HE MPOU3BOINIIACK.

4.1 ®oHA OLEHOYHBIX CPEACTB /sl IPOBE/IeHNsl TeKyIel aTTecTanuu



B xone Tekymiel arrecTalliy OLEHUBAIOTCS POMEXYTOUHBIE PE3YJbTaTbl OCBOCHHUS CTY-
JIEHTaMU TUCUUILTUHBI «MareMaTn4ecKkue MOJIeNIU B €CTECTBO3ZHAHUMY. TEKyIINI KOHTPOJIb OCY-
HIECTBIISIETCS C UCMOIb30BAHUEM TPAJIULIMOHHON TEXHOJIOTUI OLIEHWBAHUS KaueCTBa 3HAHUM CTy-
JICHTOB M BKJIIOYAET OILEHKY CaMOCTOSTENIbHOW (BHEAyIUTOPHON) U ayIUTOPHOU paboOTHI (B TOM
yuclie pyOexHbId KOHTPOJIb). B kauecTBe OIEHOYHBIX CPEACTB UCIIONIB3YIOTCS:

- pa3MUYHbIE BUABI YCTHOTO U MMCbMEHHOTO KOHTPOJIS (BBICTYIIJICHHE Ha CEMHHApe, pede-
par, y4eOHO-METOIUUECKHI TPOEKT);

- MHAMBH/yaIbHbIC W/WIM TPYNIOBBIE JOMAIIIHUE 33/1aHUsI, TBOPUYECKHE PAOOTHI, TPOECKTHI
U T.J.;

- OTYET IO MPAKTUYECKOH padore.

4.2 ®oH OLIEHOYHBIX CPEICTB JJIfl IPOBEeHUA NMPOMEKYTOYHOM aTTeCTAlMU

®opMoii MPOMEKYTOYHOTO KOHTPOJIS SBIISETCS aHAJIM3 M OOCY)KICHHE MPEACTABICHHBIX
pa3paboTok, cobeceoBaHe 1 KaueCTBEHHAs! OI[CHKA XO0/1a BBHIIIOJHEHHS UHANBUAYAJIbHBIX 3a/1a-
HUI 110 TUCHUIUIMHE, MyOIUYHBIE TOKJIAIBI 10 BBIOPAHHBIM TEMaM.

Tembl pedpeparoB:

1. Ponp MatemMarnueckoro MoJAEIMpPOBaHUS U YUCIEHHBIX METOJIOB B €CTECTBEHHBIX HayKaX.
2. Maremaruueckoe MoaenupoBanue. OcOOEHHOCTH U 007acTU MPUMEHEHHs] MaTeMaTrhye-
CKOI'0 MOJECJIIMPOBAHU.

3. Maremarnueckre METOIbl MOAECIIUPOBAHUSA JUHAMUYECKUX CUCTEM.

4. MeToapl MOCTPOCHUS MaTeMaTHYECKUX MOJICNIeH Ha OCHOBE (PYHIAMCHTAJIBLHBIX 3aKOHOB
IIPUPOJIBL.

3) JlarpanskeB oaxoj i1l MOJEIUPOBAHNS B MEXAHHKE.
6 Mogenp CIUIOIIHON Cpeapbl.

7. YpaBHEHHS UICATBHON TMAPOJIUHAMUKU.

8 JluccunaruBHbIE MOJIENH CIJIOIIHON CPEJIBL.

9 BonHOBOE ypaBHEHHE.

10. Mopnenu pa3pexxeHHbIX cucteM. Kunernyeckue ypaBHEHHMsL.

11. VYpaBHeHuss Makcseruia. MarepualibHble ypaBHEHUS.

12. Mopnenu MarHuTHOM rUAPOANHAMUKH.

13. Mopenn XUMUYECKUX PEaKIIHiA.

14. JlnHamuueckre MOIe XUMUYECKUX NpeBpamieHuii. CKOpOCTH peakuil.

15. [Tpsimble u oOpatHble peakuuu. [IpocTpaHcTBEHHAas: MOJENb XUMUUECKUX peakiui. Len-
HBIE PEaKLUH.

16. Mogenu ropeHus.

17. VYpaBHEHMS COXpaHEHUs 1JI1 MHOTOKOMIIOHEHTHOM pearupyromied cMmecu ra3zos. Marema-
TUYECKOE MOJICJINPOBAHKE B IPOOIEMaxX OKPYKaOIIEl CPeIbl.

18. JlnHamuKa 3arpsi3HEHUN B BO3AYIIHO-BOJHOU CpelE.

19. Metoasl MOAETUPOBAHUS TMHAMUKHN B3aUMOJEHCTBYIOIINX MTPUMECEH.

20. JluHaMuKa XUMHKO-OMOJIOrMYECKUX MTPUMECEi.

21. Mogenu AMHAMHUKY IOBEPXHOCTHBIX BOJ B MPUOIMKEHUN MEJIKOM BOJBI.

22. Knumarnueckne u METEOPOIOrMYECKHE MOJIENH.

23. VYpaBHEeHUS TUAPOTEPMOANHAMUKY JJIS1 KIIMMATUYECKON CUCTEMBI.

24. Monenu nepeHoca u3iaydeHus B atmocdepe.

25. MoaenupoBanue Ipy pelIeHUH SKOJOTHYECKUX 3a/1ad.

26. Mognens Bonsreppa — JloTku.

27. JnHamMuKa B3aMMOJICMCTBYIOIIMX MO YIISIIIHIA.

28. MopnenupoBanue 1eMorpaduyeckux MpoeccoB.

29. Mopnenu nonyasiuOHHON JUHAMUKH.

30. Mogenu npoayKIMOHHOIO MpoIecca pacTEHUM.

31. Mozenu )KUBBIX CUCTEM (CIIOXKHBIE CUCTEMBI, AaBTOPEIIPOAYKIINS, OTKPHITHIE CUCTEMBI).

32. Mogpenu pacipeaciICHHbIX CUCTCM. AXTHBHBIC aBTOBOJIHOBBIC Cpcabl.



33. VYpaBuenne nuddy3uu. Cucrema peakuus-nuddysus. PacnpoctpaneHue BOIHBI B CUCTE-
Mmax ¢ muddysueit. Cucrema peakusi-qudy3us A1 1ByX YpaBHEHUI.

OreHOYHBIE CpeACTBA AJIsl MHBAINIOB U JIUII C OTPAHUYECHHBIMU BO3MOKXHOCTSIMU 3/I0POBbSI
BBIOMPAIOTCS C YIETOM MX MHAWBUAYAIBHBIX IICUXO(PU3NUECKIX 0COOCHHOCTEH.

— IIp1 HEOOXOMMOCTH MHBAJIU/IaM U JIUI]AM C OTPAHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBbS
IPEIOCTABISACTCS JOIOIHUTEIBHOE BPeMs JUIS OATOTOBKH OTBETA Ha YK3aMEHE;

— MIPH MIPOBEICHUH MPOLETypPhl OLIEHUBAHMS PE3YJABTaTOB O0Y4YEHUSI MHBAIMJIOB U JIUI] C
OTpaHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSI IPETyCMaTPUBACTCS UCIIOJIB30BAHUE TEXHUUECKUX—
npu HEOOXOAMMOCTH JUIsi OOYyYalOUIMXCSl C OTPaHWYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBBSI U
MHBAJIM/IOB IPOLIEypa OLIEHUBAHMS PE3Y/IBTAaTOB O0OYUEHHS MO AUCIUIIMHE MOXKET IPOBOAUTHCS
B HECKOJIBKO JTAIloB.

[Tpouenypa oreHWBaHMS PE3YNBTaTOB OOYYCHHMS WHBAJIHMIOB U JIUI] C OTPAaHHYCHHBIMHU
BO3MO)KHOCTSIMU 3[IOPOBbSI 0 JUCHMIUIMHE (MOAYJIIO) MpeayCMarpuBaeT MpeJoCTaBICHUE
uHpopManuu B Qopmax, aJanTHPOBAHHBIX K OrPAaHMYCHUSM HX 370POBbS U BOCIPUSATHS
UH(pOpPMAIUH:

JInst L ¢ HapyIeHUSIMH 3PSHUS:

— B I1€YaTHOH (popMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe ITEKTPOHHOTO JTOKYMEHTA.

JIyist AL ¢ HapyLIEHUsIMU CITyXa:

— B IIeYaTHOH opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIBHOTO arnapara:

— B TICYaTHOH (opme,

— B (hopMe ITEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETU3WPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0yJaronuxcsl.

5. IlepeyeHb OCHOBHOM M JIONOJHUTEJIbHON y4eOHOM JIUTEPaTypPbl, HEOOXOAUMOM 1JI1
OCBOCHMS AMCUUIJIMHBI (MOLYJIs1)

5.1 OcHoBHas JUTEpaTypa:
1. Pusnamnuesnxo, I. FO. Maremaruueckoe MoaenrpoBaHnue OMOIOTUYECKUX TpolieccoB. Mozenu
B OModuU3MKe 1 SKOJIOTHH : yueOHOoe mocobue ains O6akanaBpuara u maructparypsl / I. FO. Puznu-
yeHko. — M. : UznarenscTBo IOpaiit, 2018. — 183 c¢. — (Cepus : YuuBepcutetsl Poccun). —
ISBN 978-5-534-03065-5. — Pexwum nmoctyna : www.biblio-online.ru/book/F6B58D55-D654-
4E69-9ECB-D14394A2CA3E
2. Kopones, A. B. DkoHOMUKO-MaTeMaTHUYECKUE METOABI U MOACTUPOBAHUE | YUEOHUK U MpaK-
TUKYM JU1s1 OakanaBpuara U Maructparypsl / A. B. Kopones. — M. : U3narensctBo FOpaiit, 2018.
— 280 c. — (Cepus : bakanasp u maructp. Akagemudeckuii kypc). — ISBN 978-5-534-00883-
8. — Pexum gocryma : www.biblio-online.ru/book/6D79329C-ESED-4CEC-B10E-
144AE1F65E43.
3. Muxaiinos, I. A. Cratuctauueckoe MoJeIMpoBaHue. MeTo Il MOHTE-Kapiio : ydeOHOe MOCo-
6ue /uia GakanaBpuara u maructparypsl / I. A. Muxaiinos, A. B. Boittumex. — M. : U3narens-
ctBO FOpaiit, 2018. — 371 c. — (Cepus : bakanaBp u Maructp. Akagemuuyeckuit kype). — ISBN
978-5-534-06881-8. — Pexxum nmoctyna : www.biblio-online.ru/book/8365BAAE-9AD1-41C9-
B9AB-FE76294A1034
4. KoxeBHukosa, 1. A. CroxacTruueckoe MOAETUPOBAHUE TPOIECCOB : ydeOHOEe mocooue st
By30B / U. A. KoxxeBaukosa, U. I'. XKypOGenko. — 2-e¢ u3a., nep. u gomn. — M. : UzgarenbcTBo
FOpaiit, 2018. — 148 c. — (Cepus : ABropckuii yueoHuk). — ISBN 978-5-534-06254-0. — Pe-
XKUM poctymna : www.biblio-online.ru/book/DASF6A13-6036-4193-ACA4-5A67D55274CA4.



http://www.biblio-online.ru/book/F6B58D55-D654-4E69-9ECB-D14394A2CA3E
http://www.biblio-online.ru/book/F6B58D55-D654-4E69-9ECB-D14394A2CA3E
http://www.biblio-online.ru/book/8365BAAE-9AD1-41C9-B9AB-FE76294A1034
http://www.biblio-online.ru/book/8365BAAE-9AD1-41C9-B9AB-FE76294A1034

5.2 lonoiHuTEILHAS JIMTEpPAaTypa:

1. 3aGynckuii, I'I. MaremaTnueckoe MOAEIMPOBaHUE SKOHOMHKH: ydeOHOe mocoboue. [Dek-
TPOHHBIN pecypc] : yued. mocodbue — DiekTpoH. gaH. — Omck : OmI'Y, 2008. — 91 ¢. — Pexxum
nocryna: http://e.lanbook.com/book/12778 — 3aru. ¢ 3xpaHa.
2. Camapckuii, A.A. Marematndeckoe Mozenuposanue: Mnen. Metonsl. ITpuMepsl. [D1eKTpoH-
HBII pecypc] : monorp. / A.A. Camapckuii, A.Il. MuxaitnoB. — DnekTpoH. nad. — M. : ®uzmar-
T, 2005. — 320 ¢. — Pesxxum pocryna: http://e.lanbook.com/book/59285 — 3ari. ¢ axpana.

5.3. llepuonnueckue U31aHNUs:
KypHan «MareMarnyeckoe MOAEIMPOBAHUEC)
Kypnan «KypHan BHIYHCIUTEIBHON MaTeMaTUKN U MaTEMaTHYECKON (DU3UKH»
Kypnan «BrraucnurenbHble METOABI M IPOTPAMMHUPOBAHUE)
KypHnan «DyHnameHTanbHas U MPUKIIaHAs MaTeMaTUKa»

6. Ilepeuyenb pecypcoB HHGPOPMAIMOHHO-TEJEKOMMYHMKANMOHHON ceTn «UHTeEp-
HeT», He0OXOAUMBIX /1151 OCBOEHHUS M CHUILINHBI (MOIYJIs1)
1.  Hayunas snexkrponnas 6uonuorexa Poccuiickoro Gponaa GyHaMeHTaabHbIX HCCIEN0BAHMI
(PODN) http://www.elibrary.ru/
2. Joctyn x 6azam fgauHbIX Komnanud EBSCO Publishing, HacuutsiBaromum Gosee 7 ThIC.
HA3BaHUU XypHAJIOB, Oonee 3,5 THIC. peLeH3UPYEMbIX JKypHaJoB, Oosee 2 Toic. Opourtop, 500
kuut, 500 )XypHAJIOB U ra3eT Ha pycckoM si3bike. http://search.ebscohost.com/
3. Ba3sbl JaHHBIX AMepHKaHcKoro MHcTuTyra (usukum American Institute of Physics (AIP)
http://scitation.aip.org

i N

4.  DnexTpoHHBIH JOCTYTI K aBTOpedeparam http://vak.ed.gov.ru/search/
http://vak.ed.gov.ru/announcements/techn/581/

5. OnekTpoHHas OubnaMoTeka muccepranuii» Poccuiickoit 'ocymapctBenHoit bubmuortexu
(PT'B) http://diss.rsl.ru/

6. bBecniarHas cnenuanu3upoBaHHAs IIOUCKOBas CHCTEMa Scirus is HOMCKa HaydHOH HH(OP-
maruu http://www.scirus.com

7. Wupopmanmnonnas cucrema «EJMHOE OKHO 10CTYma K 0Opa3oBarTelbHBIM PECYPCAM»
http://window.edu.ru/window

8.  Bubnumoreka aMeKTPOHHEIX ydeOHUKOB http://www.book-ua.org/

9.  PYBPUKOH — uH(pOpManuoHHO-3HIMKIONEIMIECKHI TPOEKT Kommanuu «Pycc mopram»
http://www.rubricon.com/.

7. MeTonu4eckue yKa3aHusi VI 00y4al0UXCs 110 OCBOCHUIO TUCHHUILINHBI (MOXYJIs1)

Jj1g yCTIeTHOTO YCBOEHHUS TEOPETUUECKOT0 MaTepraia, HeoOX0JUMO U3ydeHUeE JEKIUU U
pekoMeHayeMol nutepatypbl. Kypc mnpeamonaraer ¢opMupoBaHHE NPAKTHUECKHUX HABBIKOB
KOHCTpyupoBaHus DYM c ¢yHKIMeH reHepaluy UHAWBUYaJbHBIX 3aJJaHUM B cpesie OJHOM U3
MaTeMaTH4Ye€CKUX HHCTPYMEHTAIIBHBIX CPEL.

JIeKIIMOHHbIE 3aHSTHUS TPOBOJATCA IO OCHOBHBIM pa3ieiaM MaTreMaThuyecKoro
MOZIETTUPOBAHHUS B €CTECTBEHHBIX HayKax. OHU JIOMOJIHAIOTCS J1JaOOPaTOPHBIMU paboTaMu, B X0J1e
KOTOPBIX CTYJIEHTHI PEIIaloT 33/1a4M 10 BCeM mpeiaraeMbiM TeMaMm. CaMocTosiTeNnbHas paboTa
CTYJIEHTOB COCTOUT U3 MOATOTOBKU K 3aHITHUSIM U PELLIEHUS] TUIIOBBIX PacyeTOB.

JIaGoparopHble paOOThI OLIEHUBAIOTCS B Oayliax, CyMMa KOTOPBIX JAAa€T PEUTHHT KaKJ0ro
obOyuaromierocsi. B 6annax OleHHBAIOTCS HE TOJIBKO 3HAHUS M HABBIKA OOYYArONINXCSA, HO U UX
TBOPYECKHUE BO3MOKHOCTH: aKTHBHOCTb, HEOPIWHAPHOCTh PEIICHUH IMOCTABJICHHBIX MPOOJIeM,
yMeHHe c(hOpPMYIUPOBATh U PEIIUTh HAyYHYIO IPOOIEMY.

dopma TeKyIIero KOHTPOJIs 3HAaHHUH — IMOCeIIeHHE JIEKIIMOHHBIX 3aHATHH, paboTa cTyneHTa
Ha Ja00paTOPHBIX 3aHATHSX, PEIICHHE UM IPEUIOKEHHBIX 3a/1a4, OMPOCHI, PEIIEHUE TUIIOBBIX
pacueroB. MToroBast popma KOHTPOJIS 3HAHUHN 1O TUCIUIIMHE — 3a4eT.

B ocBoeHMM AMCUMIIIMHBI MHBAJIMIAMH U JIMLIAMHU C OTPAaHMYEHHBIMU BO3MOXKHOCTSMU
310pOBbs OOJIBIIOE 3HAYEHHUE HMEET HHIMBUAyalbHas yueOHass paboTa (KOHCYIbTAllUU) —
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http://www.rubricon.com/

JIOTIOJTHUTEILHOE Pa3bICHEHUE YYEOHOTO MaTepHaia.

NunuBuayanbHble KOHCYABTAIMM TIO TIPEAMETY SBISIOTCS BAXKHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIMM HMHIWBHUAYyATH3allUA OOYYCHHS M YCTAHOBJICHHUIO BOCIIMTATEILHOTO KOHTAKTA
MEXIy TmpernojaBaresieM M OOydaloIMMCS WHBAJIMAOM WJIM JHUIOM C OrPaHUYECHHBIMU
BO3MOKHOCTSIMHU 310POBbBSI.

8. Ilepeuenb UHGPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3YeMbIX MPH OCYIIEeCTBJICHUH
00pa30BaTeJIbHOIO NMPOLECcca MO AUCHUIVIHHE (MOAYJII0). (IIPH HEOOXOAUMOCTH)

8.1 Ilepeuenb MH(pOPMALIMOHHBIX TEXHOJIOTHH.

. Hcnonb3yroTcst 35eKTpOHHBIE MTPE3CHTAIIMH ITPU POBEICHUH JICKIIMOHHBIX U MPAKTUYECKUX

3aHATUU

e  [IpoBepka qOMaIIHUX 33JaHUN U KOHCYJIBTUPOBAHHE MOXKET OCYIIECTBISTHCS TOCPEICTBOM
JNEKTPOHHOM TOYTEHI
8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPaAMMHOI0 o0ecnedeHusl.

o [Iporpammsbl, neMOHCTpalK BuAeo MarepuanoB (mpourpeiBatens «Windows Media
Player).

. [IporpamMMmBbl 1j1st IEMOHCTpPALIMK M cO3/1aHusI npe3eHTarui («Microsoft Power Pointy).

. Kommnbrorepusie makeTsl mogenupoBanus Wolfram Mathematica unu PTC MathCad
Prime.

o Oducusbie mpunokerus: Microsoft Word u Microsoft Excel.

8.3 llepevenb UHGPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM:
OnexrponHas oudimoreuynas cucrema eLIBRARY.RU (http://www.elibrary.ru/)

9. MarepuaJibHO-TeXHHYeCKasi 0a3a, He00XoAUMAas JJIsl OCYIIEeCTBJICHUS 00pa3oBa-
TeJBLHOTI0 Npolecca Mo JMCUUILVINHE (MOLYI10).

No B paGor MarepuanbHO-TeXHUYECKOE 00ecredyeHNe JUCIUILINHBI
(MoyJIsl) M OCHAILIIEHHOCTD
1. | Jlexuuonusie 3aHd- | JIeKUMOHHAS ayAUTOPHS, ClIELUATHLHO 000PYIO0BaHHASI MYJIbTH-
THUS MEIUMHBIMU JEMOHCTPALMOHHBIMU KOMIUIEKCAMH, y4eOHOU
MebeTbIo
2. | Cemunapckue 3ans- | CrienuanbHOE TIOMEIIEHNEe, OCHANICHHOE y4eOHOH Mebenbio,
THS NPEe3EHTAlMOHHONW TEeXHUKOU (IIPOEKTOp, IKpaH, HOYTOyK) U
COOTBETCTBYIOIIMM NMporpaMMHbIM obecnieueHueM (I10).
3. | JIabopatopusle 3a- | [lomenienue ans npoBeaeHust 1a00paTOPHBIX 3aHATHI OCHA-
HSTUSA IIEHHOE Y4eOHOM MeOesIbI0, TOCKON MapKEePOM MU MEJIOM
4. | I'pynnoBble (uHau- | [lomenieHue A MpOBEAECHUS TPYNIOBBIX (MHIUBUAYATBHBIX)
BUJlyaJIbHbIE) KOH- | KOHCYJbTAIMil, yueOHON MeOelbto, JOCKONH MapKepoM I Me-
CYJIbTaINH JIOM
5. | Texymuii koHTposb, | [lomemienue i mpoBeeHUs TEKYLIEH U TPOMEXYTOUYHOU aT-
IPOMEXYTOYHAsl aT- | TECTAllMH, OCHALLIEHHOE yuyeOHOM Meberbio
TecTalus
6. | CamocTosTenbHas Kabuner 1t caMocTosTensHONU paboOThl, OCHAIIEHHBIA KOMITb-
pabora IOTEPHON TEXHUKON C BO3MOXKHOCTBIO TOJKIIOYEHHS] K CETH
«HTepHEeT», MpOrpaMMOi SKpaHHOTO yBEJTUYEHUs U obecrie-
YEHHBIN JOCTYIIOM B JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30Ba-
TEJNbHYIO CPEly YHUBEPCUTETA
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