degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: OCHOBBI paIMallMOHHON OMOIOTUI
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kageapa npobiiem 0€30IaCHOr0 Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: N.B. KaneipuH, KaHAUIAT HayK

[Iporpamma o6cyxieHa Ha 3acegannu Kadenpsl mpodiieM 0e30IMaCHOTO Pa3BUTHS COBPEMEHHBIX YHEPTETUUECKUX
texnonorui 04.06.2020



AHHOTANMA

Kpr MOCBALICH BOIIpOCaM, CBA3daHHBIM C BSaHMOHeﬁCTBHeM WOHU3UPYIOLICTO M3JIYUCHUSA C KHUBBIMU

opraHu3mamu. PaccMOTpeHBI

JETEPMUHAPOBAHHBIE W CTOXaCTUYECKHE IPPEKTHI,

COMAaTUYCCKUEC H

reHerudeckue 3(pQexTol, OTAaICHHbIE TOCIEACTBUS 00IyUYeHUs, 0OCOOCHHOCTH AeHCTBUS MajbiX A03. Ocoboe
BHUMaHHE y/I€JI€HO HayYHbIM MPUHIMIIAM PErIaMEHTAINH PAJHAIOHHOTO BO3ICHCTBUSL.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- OCBOGHME CTyICHTaMH (yHIAMEHTAIbHBIX 3HAHMH B OOJACTH B3aUMOJCWCTBUS HOHH3HMPYIOLIETO
M3JTyYeHHs C )KUBBIMH OPraHU3MaMH, B TOM YHCJIEC U3YYCHHUE JCTCPMUHHUPOBAHHBIX, CTOXaCTHUECKUX,
reHeTHdeckux 3(pPeKToB, OTHaNCHHBIX MOCIEACTBHI 00IydYeHUsI 1 0COOCHHOCTH JIEHCTBYSI MaJIbIX /103,
a TaKKe HAYYHBIX NPUHIUINOB pErIaMEHTAUN BO3ICUCTBHS HOHU3UPYIOIIETO HW3IYYCHUS |
000CHOBaHHMS paIMAIlIOHHON 0€30IaCHOCTH.

3agauu AU CHUIIHHBI

* (opMHpOBaHKE MPEACTABICHNS O (PYHIAMEHTAILHOM €IMHCTBE COBPEMEHHBIX HAyUHBIX 3HaHUI 00

OKpY>Karolleu cpene;

° (I)OpMI/IpOBaHI/IC 0a30BBIX HpeI[CTaBJ'IeHI/Iﬁ B 001acTH OHOJIOTHU U OKOJIOT'NH,

° HpI/IO6peTeHI/Ie TCOPCTUICCKUX 3HAHMI B 00JacTU BBaHMOHeﬁCTBHH HUOHU3UPYIOUICTO MU3JIYUYCHUS C

JKUBBIMH OpraHU3MaMU;

. NpuoOpeTeHne CTYACHTAaMHM 3HAaHWH O HAay4yHBIX NPHHLUIAX pPEIAMEHTAlMH BO3JCHCTBHS

HMOHU3UPYIOUICTO U3ITYUCHUS

*  OKa3zaHME KOHCYJIBTAIlMH W TIOMOIIM CTYJACHTaM B IPOBEACHHU COOCTBEHHBIX HCCIIEHIOBAHHU B
o0JlacTH MaTeMaTHYeCKOTO0 MOJCIUPOBAaHMUS OHMOJOrMYECKHX NPOLECCOB M ONCHKH pHUCKA JUIS
000CHOBaHHMS paIMAIIIOHHON 0€30IaCHOCTH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIBL30BaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HAHUS B 001acT (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH pEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUYUCIUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH

[IK-1.2 CnocoGeH  BbLABHraTb THIIOTE3bl, CTPOUThH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN




U3y4acMbIX SBJICHUH U MPONECCOB, CUCTeMHO  |ITK-1.3 CrocoGeH NPUMEHSATh TEOpETHYECKHE W (WIIH)
AHAJIM3UPOBATh HAYYHBIC Hp06J'IeMI>I, noJIy4darb OKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ'Ie):[OBaHI/Iﬁ K KOHKpCTHOf?I

HOBBIC

Hay4Hble Pe3yJIbTaThl Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYEHHBIE
pe3yabpTarhl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HATb:
* 0 (yHIAMEHTAIBHOM CJMHCTBE COBPEMEHHBIX HAYYHBIX MPEJACTABICHHUN 00 OKpYXaroIeH cpee;
* (yHIaMeHTaIbHBIC OHATHS, 3AKOHBI, TCOPUH COBPEMEHHOMN OHOJIOTHH U SKOJIOTHH;
* TIOJIOXKEHHE U POJIb PAMANMOHHON OHONOTHU U PAJMOIKOJIOTHH CPEITU IPYTHX €CTECTBEHHBIX HAYK;
* HCTOPHUIO Pa3BUTHS U COBPEMEHHbIC TPOOIEMBbI PaIUAIIMOHHOW OMOJIOTHH M PAIHOIKOJIOTHH;
* 0COOCHHOCTH B3aMMOJICHCTBUS HOHU3UPYIOIIECTO U3TYUYCHHUS C IKUBBIMUA OPraHU3MaMH;
*  TIOIXOAbl K MAaTeMaTHYCCKOMY MOJICIMPOBAHUIO OMOJOTMYECKHX IPOILECCOB, B TOM YHUCIE TPHU
OLICHKE PaJMAIMOHHOTO BO3/ICHCTBHS HA OHUOTY;
. HAay4YHbIC TMPHHIUIBI PErIAMCHTAIIMA BO3ICHCTBUS HOHHU3UPYIONIETO H3JIyYCHHS U OIICHKH
PaJMaIMOHHOTO PUCKA JIJIsi 000CHOBAHUS PATUAIIMOHHON OE30MaCHOCTH.

YMETh:
* 3(hGEKTUBHO MPUMEHSTH TEOPETHYCCKHE KOMIIOHCHTBI €CTECTBEHHBIX HAyK 00 OKpYIKAroIIeH cpere:
MOHSTHS, TCOPUH, 3aKOHBI;
* [0JI30BaThCs MOJNYYCHHBIMU 3HAHUSIMU JIJISI PEIICHUST (PYHIAMEHTAIbHBIX M MPUKIAIHBIX 337134 B
obJyiacT o0ecreueHUs paJualiOHHON 0€30TTaCHOCTH;
. UCIIOJIb30BaTh TEOPETUUCCKUE TMPEJCTABICHUS O MEXaHH3Me OHOJIOTHYECKOTO JCHCTBHS
MOHU3HUPYIONIUX U3TYUCHUH MPHU OIICHKE PaIUAIllMOHHOTO PUCKA;
* NPUMCHATh MAaTeMaTHYCCKUE MOAXO/bI K OICHKE paJHalliOHHOTO BO3/ICHCTBUS Ha OMOIOTHYECKUE
OOBEKTEHI;
. 9 (EeKTUBHO HCIOIB30BATh IOJYYCHHBIC 3HAHUS O HAyYHBIX NPUHIMNAX perIaMEHTAIUU
BO3ICHUCTBUS] HOHU3UPYIOIIETO M3JTyUCHHS HA YeJI0BEKA U OKPYKAIOIIYIO CPETY.

BIAJIETh:

* COBPEMCHHBIMHU MPEACTABICHUAMHU 00 OKPYKAOIICH cpejic B paMKaxX HaydYHOU KapTHHBI MHUPA;

* HaBBIKAMHU CAMOCTOSITEIFHOTO MIOMCKA U aHAJIN3a OOJIBITNX 00hEMOB HH(OPMAIIHH;

* (pyHJAaMEHTAIbHBIMU TIOHATUSIMH U 3aKOHAMHU COBPEMEHHOW OMOJIOTUHU U DKOJIOTHH;

* 3HAHUSIMHU B 00JIACTH B3aUMOJICHCTBUS HOHU3UPYIOIIETO U3TyUCHHS C JKUBBIMH OPTaHU3MaMH;

*  MPaKTHKON pEIICHUS TEOPETHUCCKHX W MPHKIIAIHBIX 3a/ad4, CBA3aHHBIX C OICHKOW pHCKa IS
obecrieyeHns paualiioHHON 0€30aCHOCTH;

* OCHOBHBIMU MOJIXOJIaAMH K MATEMaTHYECKOMY MOJICTUPOBAHHUIO OMOTOTHYCCKUX CUCTEM;

* HayYHBIMH MPUHIMIIAMH PETIAMEHTAIIMH BO3ICHCTBHUS HOHU3UPYIOIIETO M3ITyYCHHUH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| B3aumonencTeue HU3Iyd4eHHs C KUBBIMH 12 4
OpraHu3MamH.
) Bos;leﬁcnine MOHU3UPYIOLIUX 4 )
U3JIyUYEHUH Ha OKPY>KaIOLIYIO CPELy.
3 OcHOBBI ~ OMONOTMH W IKOJIOTHH. 6 3
BBeneHne B reHETHKY.
4 IIpenmer u uctopus. 2 2
5 PanmuanmonHoe BO3ACHCTBYS HA OUOTY. 4 2
6 PannanuoHHbIN puCK. 2 2




Wtoro wacos

30

15

HOI[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. BzaumoneiicTBue U3TyUeHHS C )KUBBIMU OPTaHU3MaMH.

BzaumonetictBue H3JIy4YCHUS C )KUBBIMU OpraHU3MaMu. OCHOBHBIC MUIIICHH.

MonekynsipHbIi, KIETOYHBIN, TKAHEBBIH, OPraHU3MEHHBIH, MTOMYIISIIUOHHBIA YPOBHU. Monudukarus
MOCJICACTBUN OOTyUYCHHUS.

Xapakrep OONy4YeHUs:: BHYTPEHHEE W BHEIIHEE; OCTPOE M IPOJOHTHPOBAHHOE, PaBHOMEPHOE MU
HepaBHOMepHoe. JlerepMuHHMpoBaHHbIE ©  ctoxacthueckue dddekrel. Comarnueckue U
TreHeTHYecKHue dPPEKTHI.

OtnanenHele mociencTBus o0mydeHus. OCOOEHHOCTH [EHCTBUS MajbIX 103 HOHU3UPYIOLIUX
n3IIydeHnd. [ opmesuc.

TeopeTnueckne TPENCTABICHUS O  MEXaHU3ME  OHOJIIOTHUECKOTO  JCWCTBHS — W3ITY4CHHI.
OtHocutensHas Ouonoruueckas 3pdexruBaocts (OBD).

CroxacTrueckuil TOAX0/ K OlleHKe Ouonorudeckux 3 dexkror oomydeHHUS.
2. Bo3nelicTBrEe MOHU3UPYIOLIUX W3ITyYEHUN HA OKPYKAIOILYIO CPELy.

Teopernueckue MNPEACTABICHUS O BO3LACHCTBUM HOHU3HUPYIOLUIUMX H3JIyYEHUH Ha OKPYXKalOLlylO
cpeny.
Hepagnaunonnsie Gpakropsl BO3AeHCTBUSL.

3. OCHOBBI OHOJIOTMHU U SKOJIOTHH. BBG,Z[CHI/IG B I'CHCTHUKY.

OcHoBBI yueHust 0 6uocepe. Dxocrucrema, OMOTeOLEHO3, B3aUMOACHCTBUE KUBBIX OPraHU3MOB C
OKPY’KaroIlel cpenoi.

OcHoBHBIE OMOJOrHMYECKHE MpOLEecchl B KieTkax. HocuTenn HacieAcTBEHHOW HH(OpMAIHH.
Bonpocel renetnku. Myranuu u MmyrtareHHbie (aktopbl. Pemapamms. HacnenctBeHHble Oone3Hu
YeNoBeKa.

HaCJ’IeZ[CTBGHHOCTB 1 U3MCHUYMBOCTL. HaciaeacTBeHHOCTD U cpeaa. OT60p. AI[aHTaLII/IH W 3BOJIFOIIMA.
Hacnencrsennnie 0oJ1e3HHU YeIoBeKa

4. Ilpeamet u ucTopusi.

[Ipenmer painoOUOIOTHH U PAJHOIKOIOTHH.
HUctopust pannoOuoIoruu U pagrodKOIOTHH.

5. PapnanmonHoe BO3/IeHCTBUS Ha OHOTY.

OreHKa paMaliMOHHOTO BO3JICHCTBUS Ha OHOTY.
MaremarndecKkue moIxo/bl K OlleHKEe paralliOHHOTO BO3/ICHCTBUS Ha OHOTY.

6. PamuanimoHHbI prCK.

PannanoHHbBINA PUCK U €T0 OLIEHKA.
HayuHble OCHOBBI perylaMeHTallMy O0Ty4eHHs.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonnmoe obopynoBaHue 1Jis 3aHATHI: yueOHas ayqUTOpHs, OCHAIIEHHAs KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

Heo0xonumoe nporpammuoe obecnedenue: oducHbiit naker OpenOffice 1 npe3eHTanuii.
OOecneueHne caMOCTOATENbHON paboThl — JocTyn B VIHTEepHET, 6a3bl JaHHBIX 110 HAYYHBIM JKypHAJIaM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. buonorus [Tekcr], buonornueckue nporecce u 3akoubl/K. B, B. Jletse , -M., Mup, 1974

2. Pagnanmonnas ouodusuka : HOHU3Upyomue u3nydeHus [ Tekcr] : yueOnuk s By3oB / FO. B.
Kynpsmos ; mox pen. B. K. Masypuka, M. @. JlomanoBa .— M. : ®u3mamnrt, 2004 .— 448 c.

3. Kpusomytxkuii J[.A., Tuxomupos @.A. u ap. JlelicTBre HOHN3NPYIOIIEH pauaiui Ha OHOTEOIIEHO3,
- M.: Hayxka, 1988

JomnonHurensHas aureparypa

1. Croxactuueckas paguoouonorus [Texkcr], [mororpadus]/O. Xyr, A. Kemnepep , -M., Atomuzar,
1969

2. Oxonorus [Texct]. B 2 1. T. 1/1O0. Onym , -M., Mup, 1986
3. Oxonorus [Tekcr]. B 2 1. T. 2/FO. I1. Omym , -M., Mup, 1986

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe 00pazoBaHue).
http://benran.ru —6nbnMoTEKa IO ECTECTBEHHBIM HaykaM Poccuiickoii akajjeMun HayK.
http://lib.mipt.ru/ — anekrponHas 6ubnmorexa dusrexa.

http://elibrary.ru/ - Hay4yHast SIeKTpOHHAsI OUOIHOTEKA.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansATHAX MCHIONB3YyIOTCA MYJIBTUMEINMHBIE TEXHOJIOTHH, BKIIKOYAsl IEMOHCTPALIMIO Ipe3eHTaluil. B
MPOLECCE CAMOCTOSITENBHON pabOThl 00YHaIOIIUXCS] BO3MOKHO MCIIONIBb30BAaHUE TAKUX MPOTPAMMHBIX
cpenacts, kak OpenOffice Mathcad, Scilab u np.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3ydaloUIMi NAHHBIA Kypc, JODKEH C OIHOW CTOPOHBI, OBJAAETh OOIIMM MOHSTHUIHBIM
afraparoMm, a ¢ JIpyroll CTOpPOHBI, JOJDKEH HAYYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha MPaKTUKE
JUTSI pELICHHS TPAKTUYECKUX 3aa4.

ITockonbKy B X0z€ 3aHATHH MPOBOAUTCS OOCY)KICHUE COBPEMEHHBIX aKTYaJIbHBIX MPOOIeM (HU3UKH U
SHEpPreTUKU, HE B IOJHON Mepe OTPaKEHHBIX B CYLIECTBYIOIIMX YYeOHHKAaX M y4€OHBIX MOCOOHSIX,
MOCEIICHUE 3aHATHH SIBISETCS HEOOXOANMBIM YCIOBHEM VISl YCIIEIITHOTO YCBOCHUS MaTepHaa.
VYeneniHoe  OCBOEGHHE Kypca TpeOyeT HampsoKEHHOH — CaMOCTOATENBHOM — paboThl  CTy/IEHTA.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

* YTEHHE U KOHCIIEKTHPOBAHHME PEKOMEHAOBAHHOM JINTEPATYPHI,

*  mpopaboTKy y4eOHOro Mmarepuaja, MOArOTOBKY OTBETOB Ha BONPOCHI, NMPEIHA3HAUYEHHBIX IS
CaMOCTOATENIBHOIO N3yUY€HUs], J0Ka3aTeJIbCTBO OTAEIbHBIX YTBEPAKICHUH, CBONCTB;

* TOATOTOBKY K MPAKTHYECKUM 3aHATHAM, TU((epeHIPOBaHHOMY 3a4eTy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
MHIUBUYaJIbHBIX KOHCYAbTalMid. C Lenblo ynTyONeHHOTO M3y4YeHUs TeX WM MHBIX Pa3zienoB Kypca
CTYAEHTaM MOTYT OBbITh MPEUIOKEHBI CIIELUATbHBIC TEMBI JJISl CAMOCTOSITEIbHONW PaOOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kageapa npobiiem 0€30IacCHOrO Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: N.B. KanbipuH, kaHAUAAT HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «OCHOBEI pa,[[HaLIPIOHHOﬁ OHOJIOTHIY O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

3HAThb:

* 0 (yHIaMEHTAIbHOM EAMHCTBE COBPEMEHHBIX HAYUHBIX MIPEACTABICHUN 00 OKpYXarolleH cpene;

* (yHIaMeHTaIbHBIC OHATHS, 3aKOHBI, TEOPUH COBPEMEHHOI OMOJIOTHH U SKOJIOTHUH;

* TIOJIOKEHHE U POJIb PAAHALMOHHON OMOIOTHY U PAJANO3KOJIOTHH CPENIU IPYTHX €CTECTBEHHBIX HAYK;
* HCTOPUIO Pa3BUTHA U COBPEMEHHBIC TPOOIEMBI PAaAUAIIMOHHON OMOJIOTHH U PAHOIKOJIOTHH;

* 0COOEHHOCTHU B3aUMOJCHCTBUSI HOHU3UPYIOIIETO U3IIYUYCHUS C JKUBBIMU OPraHU3MaMH;

*  TOIXOABI K MAaTeMaTHYECKOMY MOJEIMPOBAHUIO OMOJOIMYECKHX IPOLIECCOB, B TOM YHUCIE MPHU
OLICHKE PaJHalMOHHOTO BO3ACHCTBHS HAa OHUOTY;

. HayuyHble NPUHIMIIBI pPErVIaMEHTAlMY BO3JIEHCTBUS HOHU3UPYIOIIEIO H3IYyYeHUs U OLEHKU
PaaAnaMOHHOTO PUCKa 17151 0OOCHOBAHHUS PaJHAllMOHHON O€30IaCHOCTH.

yMeTh:

* 3¢ ¢EeKTUBHO MPUMEHSATH TEOPETHYECKHE KOMIIOHEHTHI €CTECTBEHHBIX HayK 00 OKpy’KaromeH cpeze:

MOHATHUA, TCOPUHU, 3aKOHBI;

*  TI0JIH30BAThCSI MMOMYUYECHHBIMH 3HAHUSMU JIJISl pelieHns: GyHIaMEHTANbHBIX U MPUKIATHBIX 3a/1ad B
oOmactu obecriedeHns paAaMoOHHON 0€301aCHOCTH;

. WCIOJIb30BaTh TEOPETUYECKHE TMPEICTABICHUS O MEXaHW3ME OHMOJIOTUYECKOTO JICHCTBUSI
HWOHU3UPYIOIIUX U3IYYEHUH IPU OLIEHKE PaIualluOHHOTIO PUCKA;

* MPUMEHATh MaTeMaTH4YecKHe MOXObl K OIEHKE PaJUaIllMOHHOTO BO3JCHCTBUS Ha OUOJIOTHUYECKUE

OOBEKTEHI;

. 3 }EeKTUBHO MCHONB30BaTh IOMYYCHHBIC 3HAHUS O HAyYHBIX NPUHIMIAX perIaMEeHTaluu
BO3JEMCTBUSA MOHU3UPYIOIIETO N3ITyYE€HNS Ha YEJIOBEKA M OKPYKAOLIYIO CPELY.




BJIAA€Th:

* COBPEMEHHBIMH IIPEACTaBICHUAMH 00 OKpYKaIoLIel cpefie B paMKax HayYHOM KapTHHbBI MUPA;

* HaBBIKAMH CAMOCTOSTEIFHOTO IIOMCKA U aHAJIM3a OONIBIINX 00bEMOB HH(OPMALINYE;

* (yHIaMeHTaIbHBIMU HOHATHUAMH U 3aKOHAMHU COBPEMEHHON OMOIOTHUH U 3KOJIOTHH;

* 3HAHWSIMHU B OOJIACTH B3aMMOJIEHCTBHS HOHU3UPYIOLIETO N3TYUYEHHS C )KUBBIMH OPTaHU3MaMU;

*  IPaKTUKOM pelleHHs TEOPEeTHUECKUX W IPUKIAIHBIX 3a/1a4, CBA3AHHBIX C OLEHKOM pucka yis
o0ecrnieyeHHs paIualoHHON 0€30acHOCTH;

* OCHOBHBIMH IOAXOJAMH K MaTeMaTH4eCKOMY MOJICIIMPOBAHUIO OMOIOTHYECKUX CHCTEM;

* HayYHBIMHU NPUHIMIIAMH pENIAMEHTALNN BO3EHCTBHU HOHU3UPYIOLIETO U3TYUCHUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBINM OMpPOC B
HayaJie 3aHsATHs WIN B KOHLE 3aHATUS 110 IPOUIEHHON TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

AtTecTranus mpoBOIUTCS B YCTHOH (opme:
CryneHTy npenjaratoTcsi TpH BoIpoca.
Bonpocs k auddepenunpoBanHomy 3auery B 10 cemectpe:
. Hcropus pagroOHoIoruu u paguo3KOJIOTHH.
. OcHoBBI yueHus o ouocadepe.
. OCHOBHBIE CTPYKTYpHBIC €IMHHUIIBI ONOCHEPHI.
. BzanmogeiicTBre )KMBBIX OPTaHU3MOB C OKpY>Kaloliel Cpeaoi.

1
2
3
4
5. OcHOBHBIEC OMOJOTHYECKHUE TPOIIECCHI B KIIETKAX.
6. Hocurenu HacinencTBeHHOH nH(pOpMaLINU.

7. MyTtauuu u MyTareHHble (DaKTOpBI.

8. Penapanus.

9. HacnexncrBeHHBIE OOJIE3HN YEIIOBEKA.

10. HacneacTBEHHOCTh U U3MEHYUBOCTb.

11. HacinencTBeHHOCTh U Cpena.

12. OT60p, agantanus ¥ SBOOIIHS.

13. B3aumopeiicTBUE U3IyYEHUs Ha MOJIEKYJISPHOM YPOBHE.

14. B3auMopeiicTBrE U3IIyYEHHUs Ha KIIETOYHOM YPOBHE.

15. B3anmopelicTBrE N3ITy4eHHS HAa yPOBHE TKaHEN M OpraHU3Ma B IIEJIOM.
16. Monuduxkaris mociueacTBHii 00IydeHusl.

17. Xapakrtep oOdydeHHs: BHyTPEHHEE W BHEIIHEE; OCTPOE M IMPOJOHTMPOBAHHOE; PABHOMEPHOE U
HEpaBHOMEpPHOE.

18. JleTepMHUHUPOBaHHBIC M CTOXaCTHYECKHE dPPEKTHI.

19. Comarnueckue u reneTnueckue 3QdeKTo.

20. OtaneHHble MOCIEACTBHS OOITyIeHUSI.

21. OcobeHHOCTH JISHCTBUS MaJIbIX /103 HOHU3UPYIONIUX U3nydeHuid. [opmesuc.
22. TeopeTndeckue MpeCTaBICHUS O MEXaHU3ME OMOJIOTUYECKOTO JICHCTBUS U3ITYICHUH.
23. OtHocutenbHas ouonorndeckas 3¢ pexruHocTh (OB)).

24. CToxacTHYeCKUH MOIXO/ K OlleHKe OHoIornueckux 3G (GeKToB 00IydeHusl.
25. BozneiicTBHE HOHU3UPYIOMINX U3TYUEHUH Ha OKPYKAIOIIYIO CPEy.

26. MaremaTn4yecKye HOAXO0/bI K OILIEHKE paJinalliOHHOTO BO3ACHCTBUS HAa OHOTY.
27. HepangnanuonHubie (GakTopbl.

28. [IpoGIieMBbI OIIEHKH COYETaHHOTO BO3JICHCTBHS. JKOJIOTHS U 370POBBE.

29. PagmanoHHBbII pUCK.

30. Hayunble OCHOBBI perIaMEHTAllMU OOMy4YeHUs deloBeKa. MeXIyHapoIHOe COTPYIHHUYECTBO.
HKJIAP, MKP3.

Kputepuu orieHuBaHus
CryaeHT moiry4aer:



otieHKy oTinuHO(10), ecii oTyYeHBI OTBETHI HA TPU BOIIPOCA, HET 3aMEUaHHA.
OLICHKY OTAMYHO(9), €CIIN MOTy4eHbl OTBETHI HA TPU BOIIPOCA, €CTh OT/AEIbHBIC 3aMEUaAHHS.

OIIEHKY OTIUYHO(8), €CIIH MOTyUYeHBI OTBETHI HA TPH BOMPOCA, ECTh CYIIECTBEHHBIC 3aMedaHus U (MIJIH)
OIIMOKH B BEIYUCIICHUSX.

OIIEHKY X0po1io(7), €ClIH MOIyYeHBI OTBETHI HA JIBA BONIPOCA, HET 3aMEUaHUi
OIIEHKY XOpoII0(6), €CIIH MOIyIeHBI OTBETHI Ha JBa BOIIPOCA, €CTh OT/ICIHHBIC 3aMECUaAHS

OLICHKY XOpOH_IO(S), CCJIM MOJIYYCHBI OTBCTHI HA ABAa BOIIPOCA, €CTh CYIICCTBCHHLIC 3aMCUAHUA U (I/IJ'II/I)
OIIMOKHU B BEIYHCIICHHUSX.

OLICHKY YJIOBJIETBOPHUTENILHO(4), €CIIN MOy4YeH OTBET Ha OJMH BOIPOC, HET 3aMEYaHUil
OLICHKY YJIOBJIETBOPUTENILHO(3), €CIIU MOy4YEH OTBET Ha OAMH BOIPOC, €CTh 3aMEYaHUs

OLIEHKY HEYJOBJIETBOPUTENIBHO(2), €C/IU IIPaBUIIbHBIE OTBETHl Ha BOIPOCHI OTCYTCTBYIOT, HO CTYIEHT
MOHUMAET U MOXKET OOBSICHUTH CMBICIT BOIIPOCOB.

OLICHKY Hey;[OBJ'IeTBOpI/ITGJ'H:HO(l), CCJIM MPAaBWIBHBIC OTBCTHI HAa BOIPOCHI OTCYTCTBYIOT, CTYACHT HC
MOXKET OOBSICHUTH CMBICIT 3aJaHHBIX BOITPOCOB.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Jis ;aHHOTO Kypca MPUHSTA CIEeAYIoas MPoLeaypa OLlCHUBAHUS:

CTyneHT mosyyaer TpH BOIPOCa, U TOTOBUTCS HE MeHee 45 MUHYT.

IIpy 3TOM OH MOXET IMOJB30BATHCS MPOrPaMMOM  Kypca, KOHCIEKTOM JIEKIMA M CIIPaBOYHOM
JINTEPATYPOM.

Omnpoc cTyneHTa He TpeBbIIaeT | acTpOHOMUYECKOTO Haca.



