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OO6opoTHast cTopoHa TUTyIbHOTO Jucta PIT/]

1. Pabouas mporpamMma mepecMOTpeHa Ha 3acemaHum JlemaprameHTa/Kadenpbl/oTAeneHus (peann3yIomero
JVMCIMIUIMHY) M YTBEpKICHA Ha 3aceqanun JlemapraMeHTa/KaQeapbl/oTaeeHus (BbITYCKAOIIEro CTPYKTYPHOTO

Moipa3iesieHus1), MPOTOKOJI OT « » 2021 r. Ne

2.Pabouas mporpamMma ImepecMOTpeHa Ha 3aceqaHuu JlemapTameHTa/kadenpbl/oTaencHus (peaau3yronero
JUCIUIUIMHY) U yTBEp)KJeHa Ha 3acemanuu Jlemapramenra/kadeapsl/oTaeneHus (BBIMTYCKAOIETO0 CTPYKTYPHOTO

TIOJIPa3ICIICHHS ), IPOTOKOM OT « » 2021 1. Ne

3.Paboyas mporpamMMa TIepecMOTpeHa Ha 3acemanuu [lemapramenTta/kadenprl/oTaeneHus (peaan3yIomero
IVMCUMIUIMHY) M yTBEp)KACHa Ha 3acenaHuu JlemaprameHTa/Kahenapbl/oTaeneHus (BBITYCKAMOIIEr0 CTPYKTYPHOTO

TOJIPa3ICIICH ), IPOTOKOM OT « » 2021 1. Ne

4. Pabouas mporpamMMa ImepecMOTpeHa Ha 3acemanuu JlemapTamenTa/kadenpbl/oTaencHus (peaau3yromero
JUCIUIUIMHY) W yTBEp)KIeHa Ha 3acemanuu Jlemapramenra/kadeapsl/oTaeneHus (BBITYCKAIOMETO CTPYKTYPHOTO

MoJipa3ieNieHus1), MPOTOKOII OT « » 2021 r. Ne

5.Paboyas mporpamma mepecMOTpeHa Ha 3acemaHun JlemaptameHTa/kadeapsl/oTaeneHus (peatn3yomero
IVMCUMIUIMHY) M yTBEp)KACHa Ha 3aceqaHuu JlemaprameHTa/Kaheapbl/oTaeaeHus (BBITYCKAMOMIEr0 CTPYKTYPHOTO

TOJIPa3ICIICH ), IPOTOKOM OT « » 2021 1. Ne




1. L[CJ'H/I H 3aJa4 OCBOCHUA JHUCHUIIIINHBI:

Ilens: maTh 6a30BBIC 3HAHUS U TMPEICTABICHUS O BO3MOKHOCTSX MPAKTUKU
YHUCJIEHHBIX METOIOB MaTEMAaTUYECKOr0 aHaiu3a, MaTeMaTHYECKOIO
MOJICIMPOBAHUS, KIacCU(UKAIMA MaTEeMaTHYCCKUX MoJelieli OHOJOTHYSCKHUX
0OBEKTOB.

3agayu:

1) chOpMHPOBATH MPECTABICHUS O MPUMEHUMOCTH YHUCIICHHBIX METOIOB
MaTEeMaTUYECKOTO aHaJIM3a MPUMEHHUTEIIPHO K MAaTEMaTUYECKOMY MOJICIIUPOBAHUIO
OMOJIOTUYECKHX CUCTEM;

2) MTO3HAKOMUTH C KOHKPETHBIMA MaTeMaTHYECKUMH MOJICTISIMHA, KOTOPBIC
OWoJior-uccieoBaTelb ~ MOXKET  NPUMEHSATH  (aganTupoBaTh) K  CBOUM
HCCIICIOBAHUSIM;

3) pacIIMpUTh 3HAHUS IO MCIOJIb30BAHHUIO MPOTPAMMHBIX CPEJICTB NPH
MOJCITUPOBAHUN OMOJOTUYECKHUX TTPOIIECCOB.

HpO(I)CCCI/IOHaHBHBIC KOMIICTCHI WX BBIITYCKHHUKOB 1 MHAUKATOPBI UX

JOCTHKCHUA:
Tum 3amaq Kon m HaumeHoBaHne
npodeccuoHaANLHON Kon 1 HauMEeHOBaHNE MHANKATOPA JOCTHKCHUS
KOMIIETEHIINU KOMIIETEHIIUU
(pe3yabTaT OCBOCHUS)
Hay4YHO- ITK-1 Cnoco6en tBopuecku | [1K-1.1 PabotaeT ¢ Hay4HO-TEXHHUYECKON
HCCIIEA0BATEIBCKHUM WCIIOJIb30BaTh B HAY4YHOU M | MH(OpMaIel 1 criennalbHON TUTepaTypox,
MPOU3BOACTBEHHO- n3y4aeT AOCTIKECHUS OTEeUECTBEHHOH U
TEXHOJIOTMUECKOM 3apy0eKHON HayKH B 00J1aCTH
JeSITeTbHOCTH 3HAHUS MOJIEKYJISIPHON M KIIETOUHOH OMOJIOTHH C
(byHAaMEHTaJIbHBIX U WCTIOJIb30BaHUEM HOBBIX TEXHOJIOTHH U
NPUKJIaIHBIX Pa3/EeI0B 9JIEKTPOHHBIX 0a3 JaHHBIX.
JACHIUTLINH (MOyJiei), IMK-1.2 OcwmbicnuBaet U GopMyIHpyeT
onpeensomux chepy JIUArHOCTHYECKHUE PEIICHUs MPo0ieM
AEATCIILHOCTH MOJIEKYJISIPHOH U KJIETOUHOH Grosoruu
MOJIEKYJIAPHOM U MyTeM UHTerpanuu GyHIaMEeHTaIbHBIX
KJIETOYHOH OMOIIOTHUH. OMOIOTHYECKHX TIPEICTABICHUI 1

CIIEIMATM3UPOBAHHBIX 3HAHU B chepe
po(heCcCUOHATBHON IeATENbHOCTH

[1K-1.3 Mcnonb3yeT B HAy4HOH H
MPOM3BOACTBEHHO-TEXHOIOTHUECKOM
JeSITeIbHOCTH 3HAHUS PYHIAMEHTAIBHBIX U
MPUKJIAJHBIX Pa3aesioB TUCIUIIINH,
onpenensonux chepy AesTeTbHOCTH
MOJICKYJIIPHOM M KJICTOYHON OMOJIOTHH

I1K-2 Cnocob6en npumensts| 11K-2.1 PaspabateiBaeT npaBuia u

METOANYECKHAE OCHOBBI ANTOPUTMBI IPOSKTUPOBAHUS, BBITIOTHEHUS
MIPOCKTUPOBAHMSI, J1a00paTOPHBIX OMOJIOTUIECKUX,
BBITIOJTHEHHUS 9KOJIOTHYECKHUX MCCIICAOBAHUH.
nabopaToOpHBIX [1K-2.2 Brimonnsiet 1abopaTopHbIe

6I/IOHOFI/I‘IGCKI/IX, 6I/IOHOFI/I‘IGCKI/IC, OKOJIOTHYCCKHE




JKOJIOTUYECKUX
HCCIIeJOBAHNM,
HCIIOJIB30BaTh
COBPEMEHHYIO almaparypy
Y BBIYUCIIATENBHBIE
KOMIUIEKCHI B
MOJIEKYJIIPHOU U
KJIETOYHOW OHMOJIOTHH.

HCCIIEIOBAHUS C UCITOJIb30BAHUEM HAaYyUHBIX
METOJIMYECKHX OCHOB (pyHTaMeHTaIbHBIX
HUCCIIEIOBAHUN.

[1K-2.3 IIpumeHsieT MeTOMYECKHE OCHOBEI
IIPOEKTUPOBAHMSI, BBIITOJHEHUS
J1a00paTOPHBIX OMOJIOTHIECKUX,
HKOJIOTHUYECKUX MCCIECAOBAHUN, HCIIOIB3YEeT
COBPEMEHHYIO ammnapaTtypy u
BBIYUCIIUTEIbHbBIE KOMIIJIEKCHI B
MOJIEKYJISIPHOW W KJIETOYHOW OMOJIOTHH.

Kon n HanmeHOBaHWE HHANKATOPA
NOCTIKEHUS KOMIIETEHIINU

HawnmeHoBaHue mokazaressi OlleHUBaHUS
(pe3ysbrata 00y4YEeHHS 10 JUCIUILINHE)

[IK-1.1 PabGoraeT ¢ Hay4yHO-
TEXHUYECKOW WHpOopMaruend u
CIEIUaIbHOM TUTEPATYPOU, U3ydaeT
JNOCTH)KEHHUS OTEYSCTBEHHOU U
3apyOeXHON HayKH B 00IaCTH
MOJIEKYJIIPHOM U KIETOYHOU
OMOJIOTUH C HCITOB30BAHUEM HOBBIX
TEXHOJIOTHH U 3JIEKTPOHHBIX 0a3
JAHHBIX.

3Haer

0COOCHHOCTH PabOTHI ¢ HAYYHOU JINTEPATYPOH B 00IacTH
OHMOJIOTHH U UCTOYHHUKH WH(POPMAITHH.

YMmeer

paboTaTh ¢ HAyYHO-TEXHUYECKOH HH(pOpMAaNel 1 CIIerualTbHO’
JIUTEPaTYpPOn, U3y4aTh TOCTHXKEHHSI OTEUECTBEHHOU U
3apyOeXHON HAyKU B 00JIACTH MOJICKYJISIPHOM M KJICTOYHOMN
6I/IOJIOFI/II/I C MCIIOJIb30BaHHUEM HOBBIX TEXHOIOTUH U
3JIEKTPOHHBIX 0a3 JaHHBIX.

Brageer

HaBbIKaMH OPUCHTHUPOBATLCA B 3JICKTPOHHBIX 633ax JaHHbIX U
HaXOJUTh HEOOXOANMYIO HHPOPMAIIIIO B MPOQecCHOHATFHON
00J1aCTH.

[IK-1.2 OcwmbicnuBaet u
bopMyIHpyeT IMarHOCTUYECKHE
peteHus pobieM MOJISKYISIPHOW U
KJICTOYHOW OUOJIOTHH MyTeM
UHTETpaliu QyHIaMEHTAIbHBIX
OMOJIOTUYECKUX TIPE/ICTABICHHN 1
CTEeNUATN3UPOBAHHBIX 3HAHUI B
cdepe npodeccuoHaNbHON
JeSTeILHOCTH

3HaeT

OCHOBHBIC MEXaHHU3MbI OMOJIOTHU HAa MOJICKYJIAPHOM U
KIJIETOYHOM ypPOBHSIX.

VYMmeer

OCMBICJIUBATh ¥ (DOPMYJIMPOBATH JMATHOCTUYCCKHUE PELICHUSI
po0JIeM MOJICKYJIIPHON M KJIIETOYHOW OMOJIOTMH ITyTEM
vHTETpayu GyHIaMEeHTATFHBIX ONOIOTHYECKHUX MPEACTABICHHHA
U CHCIHMATU3UPOBAHHBIX 3HAHUN B chepe MpoecCHOHATLHOM
JIeSITEJIbHOCTH.

Bnaneer

HaBBIKaMU OOHAPYKEHUS 3aKOHOMEPHOCTEH U B3aUMOCBS3H
MEX1y Pa3IMYHBIMH ITPOIECCAMU OMOIOTMH U CMEKHBIX
JHUCIUATUINH.

[IK-1.3 Mcnionb3yeT B HAy4HOH U
MIPOU3BOACTBEHHO-
TEXHOJIOTHYECKOH NesTeTbHOCTH
3HaHUs (QyHIaAMEHTaIbHBIX U
MIPUKJIAHBIX Pa3esioB TUCIHUILIINH,
OnpeAeAONMX chepy
JEATENbHOCTA MOJIEKYJISIPHON 1
KJIETOYHOW OMOJIOTHH

3Haer

00 0COOEHHOCTSIX HAYYHOW M MPOU3BOJICTBEHHO-
TEXHOJIOTHUYECKOH JIeTeIBbHOCTH 3HAHUS (PYHIAMEHTAILHBIX U
MPUKIIAIHBIX Pa3leNoB JUCIUIUINH, OTIPEACISIOMNX chepy
JESITEIbHOCTH MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTHH.

YwMmeer

WCTOJIB30BaTh B HAYYHOW U MPOU3BOJICTBEHHO-TEXHOIOTUIECKOI
JeSITeNbHOCTH 3HaHUS (PyHIaMEHTAIBHBIX U IPUKJIATHBIX
pa3ziesnoB AUCIMILIHH, ONPEASISIIONIX chepy AesTeTbHOCTH
MOJIEKYJISIPHOW M KJI€TOYHOW OMOJIOTHH.

Bnageer

HaBBIKAMHU MPUMEHEHMS TIOTYYEHHbIX 3HAHUH UIMMYHOJIOTHH B
HAYYHOU W MPOU3BOJICTBEHHO-TEXHOJIOTHIECKOH JIESITETIbHOCTH 1
W3YUYCHUH CMEXHBIX JUCIHILIHH.

[IK-2.1 PazpaGaTbiBacT npaBuiia u
ITOPUTMBI IPOCKTUPOBAHUS,
BBITIOJTHEHHMS JTAOOPATOPHBIX

3HaeT
METOJIMYECKHE OCHOBBI TPOSKTUPOBAHUS, BBITOJIHEHUS TIOJICBBIX U
J1a00PAaTOPHBIX OMOJIOTMYECKHUX, SKOJIOTHUECKUX MCCIICIOBAHUH




OMOJOrHYECKUX, DKOJIOTHYECKUX
HCCIeI0BaHUHN.

VMmeer

pa3pabaTeIBaTh TpaBWJIa W  AITOPUTMBI  ITPOCKTHPOBAHUS,
BBITIOJTHEHHS JTAOOPATOPHBIX OHMOJIOTHYECKUX, SKOJIOTHUSCKHUX
HUCCeI0BaHUN

Bmaneer

HaBBIKAMH pa3pabOTKH M COBEPIIICHCTBOBAHUS HOBBIX IPABHII U
QITOPUTMOB MTPOSKTUPOBAHUS, BEITIOJTHEHHS 1a00paTOPHBIX
OHOJIOTHYECKHUX, DKOJOTMUECKUX UCCACAOBAHUM

[1K-2.2 Beinossser 1abopaTopHbIe
OMOJIOrUYECKHE, SKOJIOTHIECKHE
HCCIIEIOBAHUS C UCTIOTIb30BAHHEM
HAYYHBIX METOUYECKUX OCHOB
(byHIaMEHTAJIBHBIX UCCIICIOBAHUIA.

3HaeT

COBPEMEHHYIO KJ1acCU(UKALHIO METOAOB HAY4YHOTO
HCCIIeI0OBaHMUs, CIIeHU(HUKY U TPAHULBI UX TPUMEHUMOCTH;

— cnenuduKy HUCCIENOBaHWM, XapaKTEPHBIX IS Pa3IUYHBIX
9KOJIOTHUECKUX JAWUCLUIUIMH, OCHOBHBIE KJIAacChl MOJENCH,
SIBIISTIOIIMXCA OTOOpaXEHWEM peallbHBIX CHCTEM — OOBEKTOB
JKOJIOTHUYECKUX UCCIICIOBAHUM;

OCHOBHBIE METOJIbI CTATUCTUYECKOT0 aHAJIN3a: KOPPEISILUOHHBIH,
PErPECCUOHHBIN U JUCTIEPCUOHHBII

YmMmeer

HCTONB30BaTh METOJbl CTATUCTHYECKOTO aHaiHM3a Ul OICHKH
JOCTOBEPHOCTH  JAHHBIX, CPAaBHEHHS  OMIUPUYECKHX U
TEOPETUYECKUX COBOKYITHOCTEH, HAaxXOXKICHHUS B3aUMOCBSI3U
MEX]y IepEMEHHBIMH, XapaKTEPH3YIOIIUMHI COCTOSIHUE CUCTEMBI
Brageer

CIOCOOHOCTBIO CAMOCTOSITENBHO aHAJIM3UPOBATH UMEIOLIYIOCS
WHPOPMAILIUIO, BEISIBIATH (PyHIaMEHTABHBIE TPOOJIEMBI, CTABHTH
3agauy

[IK-2.3 TIpuMeHsieT METOANYECKHE
OCHOBBI IPOEKTHUPOBAHUS,
BBITTOJIHEHHS JTA00PaTOPHBIX
OMOJIOTHYECKUX, 3KOJIOTHIECKUX
HCCIIEI0BaHNH, HCIIOIB3YET
COBpPEMEHHYIO anmapaTypy U
BBIYHCIUTEIbHBIE KOMIJIEKCHI B
MOJIEKYJIIPHOM U KJIETOYHOU
Ouosoruu.

3Haer

OCHOBHBIE COBPEMEHHBIC TIIOJIEBbIE ¥ JIAOOpaTOpHBIE METOJbI
MCCIIeIOBaHUS OMOJIOTHU M KOJIOTHH

Ywmeer

paboTaTh Ha COBPEMEHHOW AaHAIUTHYECKON
COBpeMEHHOH OnoJornyeckoii maboparopuu
Buiageer

COBPEMEHHBIMH METOIaMH1 UCCIIEIOBAHUI B 9KOJIOTHU ¥ OMOJIOTUH

anmaparype

1. Tpymo€MKOCTh AUCIUIIIMHBI U BUJIOB YICOHBIX 3aHSATHUM 110 TUCITUILIMHE

OOmmas TpyI0eMKOCTh JUCIMILIAHBI COcTaBseT 3 3auéTHbie equHuibl (108
akaJieMU4ecKkux 4dacoB), (1 3adeTHas eIWHHUIIA COOTBETCTBYET 36 akageMUYeCKUM

qacam).

Bugamu yueOHBIX 3aHATUM W pabOThl OOydYaroUIErocs IO JAUCIUILINHE

SABJIIAKOTCA:
O6o3HaueHne Buapl yueOHbIX 3aHATHH 1 pabOThI 00y4aroerocs
Jlex Jlekmun
Jlek anekTp.
IIp [TpakTHueckre 3aHATUS
[Ip anexTp.
CP: CamocTrosiTennpHas paboTa 00y4aromerocsi B Iepuoj TEOPETHIECKOro 00yUeHus!
B TOM YHCTIE CamocrosTenbHas pabota 00yJaromerocs: 1 KOHTakTHas paboTa o0ydaromerocs
KOHTPOJIb C MpemnojaBaTeseM B IEPHOJ NPOMEXYTOYHOH aTTecTaluu

CTpykTypa JUCUUTIIMHBI:




dopma 00ydeHust — OUHasl.

KonnuecTBo yacoB mo Bumam y4eOHBIX
3aHATHAN 1 pabOTHI 00yUaIOMIETOCs
Ce DopMbI
HaumenoBanue paszaena Kon N
Ne B Mec ooy | TPOMEHKYTOUHOM
A p |Jlex |JIa6 |IIp | OK | CP Bp aTTecTaluu
1. | Temal 1 - 4 - 12 |-
2. | Tema 2-4 2 - 5 - 12 |-
3. | Tema 5 1 - 5 - 12 |-
3 Bonpocsl K
3a4eTy
4. | Tema 6-7 2 - 3 - 12 |-
5. | Tema 8 2 - 4 - 12 |-
6. | Tema 9 2 - 5 - 12 |-
HUroro: 3 10 - 26 |- 72 |- 3auer

1. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKON YACTU KYPCA

Jlexknmmonneie 3austus 10 yacos.

Tema 1. Benenue.

Kubepuernueckue mpezactaBieHusi o O6uocucreme. Cuctema ympaBlICHUS.
Apnanrtaiusi cuctembl. TpurrepHele cucteMbl. [IpaBuno mapannenorpamma.
Heraarponuiineie npeactaBieHuss o Owocucreme. Herautpormus. I[loaxompl k
ouenke.  Henuueilitnas  Tepmogunamuka  Owocucrem.  Makpomnapamerp,
MHKpomnapameTp. Makpomnpoliecc 1 MHUKporponecc. Bzaumoeiicteue MUKPO- U
MaKpoOIIpOIIECCOB B TMPOIECCEe IBOJIOLMU.  SApo mporpaMMbl/onepanuoHHON
CUCTEMBI B KHOEPHETUUECKUX YCTPONUCTBAX.

Tema 2. [Tonsitue Mojienu.



[Tonstue monenu. Ilarrepn. Ilarrepusl B 6uonoruu u meauuuue. OObEKTHI,
Helam M MeTolbl MozenupoBaHus. Kiaccudukamuss MareMaTHuecKuxX MojeleH.
Mopenu B pa3Hbix Haykax. KomnberoTepHbie 1 MaTemMarudeckue moaenu. Mecropus
nepBeix Mozened B Ouosornu. CoBpeMeHHas KiacCUpUKALMs —MoOJesei
OMOJIOTMYECKHUX IMPOLIECCOB. PerpeccuoHHble, HWMHTALMOHHBIE, KAa4Ye€CTBEHHbBIC
Mozaenu. IIpyUHIMOBI MMHUTAMOHHOTO MOJIETUPOBAHMS M MPUMEPHI MOJEIIEH.
Crenu¢prka MOIETUPOBAHUS )KUBBIX CUCTEM.

Tema 3. Iuddepennmanbrbie 1 HHTETPAIbHBIC YPABHEHHUS

[lonsitTue o mnpou3BogHOM U cmocobax ee HaxoxkaeHus (TpaBuiia
mubdepenuupoBanusi). MHTerpan W MeTOAbl  HaXOXKACHHS  MHTETPAJOB.
['eomeTpryeckoe MpencTaBieHUe MPOU3BOIHON, AU(GEepeHIINaToB U UHTETPAJIOB.
@uznueckuii  cMbicn  auddepeHunanbHblii  ypaBHEHUH.  MHOromepHsble
mugepeHranbable ypaBHEHUs U UX pocTpaHcTBa. [Iporpammuoe obecnieuenue
i pepeHInanbHOTO U UHTETPaIbHOTO UCUUCIECHUS.

Tema 4. DTansl MATEMaTUYECKOTO MOJIEIIMPOBAHMS

Opranuszanuss MaTeMaTH4ecKoro MoaenupoBaHusd. [lnmaH mMaremaTrnyeckoro
MOJEJINPOBAHUs. DTalbl MATEMATHYECKOT0 MoieaupoBanus. IlocranoBka 3aaumn.:
OmnpeneneHue Leay aHalId3a U IyTH €€ JOCTYXKEHUS. V3ydeHHne TeOopeTHYeCKHX
OCHOB U cOop uHpopmanuu 00 00bekTe opuruHana. Popmanuzanus. Beidbop
MeToAa pemleHud. Peanuzanus mojenu. AHamu3 TMOJYyYEHHOM HMH(POpPMaLUU.
[IpoBepka aieKBaTHOCTH PEATLHOMY OOBEKTY

Tema 5. Mogenu, ONHWChIBa€MBIE CHUCTEMaMU JBYX aBTOHOMHBIX
nudepeHnanbHbIX YpaBHEHUN.

dazoBas miIockocTh. PazoBiil mopTpeT. PazoBoe MpocTpaHCTBO U (Ha30BbIC
TpaekTopuu. MeToa n30KIuH. [ 1aBHbIE H30KJIMHBI. Y CTOMYMBOCTD CTALIMOHAPHOIO
coctosinud. JInneiHbie cucteMbl. TUITBI 0COOBIX TOUEK: Y3€ll, CeJI0, POKYC, LIEHTP.
[Ipumepbl. Monenb XUIHUK-KEPTBA.

Tema 6. IIpumepsl MaTeMaTUUECKUX MOJIECNICH B OMOJIOTMHU U B MEIUIIMHE.

Teopuss  Oudypkanuii  TUHAMHYECKUX  CHUCTeM. Z-TipeoOpa3oBaHUE
(mpeobpazoBanue Jlopana). Kartactpodnsm KroBee. Teopuss katactpod. Cemb
aneMmeHTapHbIX kKatactpod mo Tomy. Karactpoda tuna «Cxmaaka». Kartactpoda
tuna «Coopkay. Karacrpoda tuma «babouka». Karactpoda «JIACTOUKUH XBOCTY
(lnckpuMUHAHT MHOTOWICHA).

Tema 7. [Tpumepsl MaTEMaTUUYECKUX MOJICJICH B OMOJIOTMU U B MEIUIIMHE.

AHanu3 HEKOTOpBIX MojJeNnell pocta nonyisuuid. Mopaens ManbTyca.
Jloructuueckas moaens depxronbera. Moiesb TPOTOYHOTO KYyJIbTUBATOPA.

Tewma 8. [Ipumepsl MaTeMaTHUECKUX MOJICNICH B OMOJIOTHH M B MEIHUITHHE.



Monenn  OMOXMMHYECKMX  pEaKIUil  —  aHAIWTUYECKH  peaKluu

dbepMeHTaTuBHOTO Katanuza (Mwuxasnuc - MenteH, ManbTyc, Xurruic, Paiix,
CenbkoB). KonebarensHblie cuctembl. JIokaibHast MOJIeb OproccensaTopa
Tema 9. [Ipumepsl MaTeMaTUUECKUX MOJIENIeH B OMOJIOTUH U B MEIUIIMHE.

Mopenu mopdorenesa. Poct komonuit Mukpo6oB. PocT apeana momysnsmum.

Poct pakoBoi omyxosm. Moxenn HEpPBHOro uMITyiabca. Monenb JUHAMHKH

COCTOAHHA MOHHBIX KaHAJIOB.

IV. CTPYKTYPA U COAEP KAHUE MIPAKTUYECKON YACTU KYPCA

U CAMOCTOSITEJBbHON PABOThHI

[IpakTueckue 3aHATHS 26 4acOB.

Tema 1. Beeneunmue.

Bomnpocs! k Teme.

1. KubepHeTnueckue npeacTaBieHus 0 OMOCUCTEME.

2. Cucrema ynpasieHUs.

3. Apnanranys CHCTEMBI.

4. TpurrepHsle CUCTEMBI.

S. [IpaBumno napanienorpamma.

6. Heranrponuiineie npeactaBieHust 0 OMOCUCTEME.

7. Hersutponus. Iloaxons! k olieHKe.

8. Henuneiinas TepmoauHaMuka OMOCHUCTEM.

9. MakponapameTp, MuKkponapamerp. Makponpouecc 1 MUKPOIPOLECC.
B3aumopaencTBre MUKPO- U MAaKpOIIPOLIECCOB B MPOLIECCE IBOJIIOLIMH.

10. Snpo mnporpaMMbl/ONEepallUOHHON CHCTEMbl B KHOEPHETHYECKUX
YCTPOMCTBAX.

Tema 2. [lonsiTHe Moeny.

1. [TousTne Momenu.

2. [TaTTepn. [TarTepHbl B OMOIOTUU U MEAULIMHE.

3. OOBEKTHI, IETTU U METOJIBI MOJICTTUPOBAHU.

4, Knaccudukanms MareMaTnaeckux MOJCIICH.

S. Mopenu B pa3HbIX HayKax.

6. KoMmbroTepHbIe 1 MaTEMAaTUYECKUE MOEIIH.

7. HcTtopust nepBbIX Mojieeil B OMOJIOTHH.

8. CoBpeMeHHas kinaccupukanus MojJeneil OMOJIOrMYecKuX MpoLeccoB.
PerpeccronHble, UMUTAIMOHHbBIE, KAYECTBEHHBIE MOJIETIH.

9. [TpyHIMIIBI HYMUTALIMOHHOTO MOJIEJIMPOBAHUS U IPUMEPBI MOJIENEH.

10. Cnenuduka MOIETUPOBAHUS )KUBBIX CUCTEM.

Tema 3. Iuddepennmanbrbie 1 HHTETPAIbHBIE YPABHEHUS



11. TlonsTue O mMPOM3BOIHON M crmoco0ax ee HaxOoXIAeHHs (MpaBuia
nuddepeHupoBaHms).

12.  HWurerpan u METOJIbl HAXOXKICHHSI HHTETPAJIOB.

13. T'eomerpuueckoe MpeCTaBICHUE MPOU3BOAHOM, AU PepeHITnaIoB u
uHTerpanoB. Gusnueckuii cMbIch AU QepeHnnanbHbINA ypaBHEHUI.

14.  Mmuoromepubie auddepeHnranbable YpaBHEHUS U UX MPOCTPAHCTBA.
[TporpamMmmHuoe obecnieueHue nudGepeHInanTbHOr0 U MHTErPaTbHOTO UCUUCTICHHS.

Tema 4. DTanbl MaTeEMaTUYECKOIO0 MOAECIMPOBAHUS

15. Opranuzanus MaTeMaTU4ecKoro MOJACIMPOBAHUS.

16. I[lnan maTeMaTH4YECKOTO MOJIETUPOBAHMUS.

17.  Dtansl MaTeEMaTUYECKOTO MOJECINPOBAHHUS.

18. IloctanoBka 3amaunm: OrmnpeaeneHne IeNW aHadM3a W TyTH €€
JTOoCTUXeHusl. V3ydeHue TeopeTHYECKUX OCHOB U cOOp mHpopManuu 00 00bEKTe
opuruHana. Dopmanu3zanusi.

19. BwiOop meTOoaa perieHus.

20.  Peanuzamus monenu.

21.  AHanu3 noixy4yeHHOW MH(POpPMAIIUH.

22. IIpoBepka afieKBaTHOCTH PEAIbHOMY OOBEKTY

Tema 5. Mogenu, oOnMceIBaeMbleé CHUCTEMaMU JBYX aABTOHOMHBIX
mupepeHInanbHbIX YpaBHEHUH.

23. dazoBas MIOCKOCTb.

24.  ®a3oBbIi TOPTPET.

25.  ®a3oBoe MPOCTPAHCTBO U (pa30BbIE TPACKTOPHUH.

26. Metona u3oknuH. I’ 1aBHBIC U30KIMHBI. Y CTOMYMBOCTD CTAIITMOHAPHOTO
COCTOsIHUSA. JIMHENHBIE CUCTEMBI.

27. Twunbl 0cOOBIX TOYEK: y3€II, cel10, GOKYC, IIEHTP.

28. Ilpumepsl. Mojenb XUIIHUK-KEPTBA.

29. Tema 6. Ilpumepbl MaTeMaTHYECKUX MojieJedl B OHOJOTUM U B
MEHIINHE.

30. Teopus budypkamnuii TMHAMUYECKUX CHCTEM.

31. Z-mpeoOpazoBanue (mpeobpazoBanue Jlopana).

32. Karactpodnsm Krosrbe.

33.  Teopwus xaractpod.

34.  Cemb anemeHTapHbIx kaTtactpod no Tomy.

35. Karactpoda tuna «Ckiankay.

36. Karactpoda tuna «Coopkay.

37. Karactpoda tuna «baboukay.

38. Karacrtpoda «JlacToukun xBocT» (JIMCKPUMHUHAHT MHOTOUJICHA).

Tewma 7. [Ipumepsl MaTeMaTHUECKUX MOJICNICH B OMOJIOTHH M B MEIHUITHHE.



39.  Amnanu3 HEKOTOPBIX MOJIEJIeH pocTa MOMYJISIIHA.

40. Mogens ManbTyca.

41. Jloructuueckas mojenab Oepxrobera.

42. Mojens IpOTOYHOTO KyJIbTUBATOPA.

Tema 8. [TpumMepsl MaTEMaTHUECKUX MOJIENICH B OMOJIOTMHU U B MEJIUIIMHE.

43. Mogenn OWOXMMHUYECKUX pEaKIWid — aHAIATAYECKH PEaKIuu
dbepmenTaTuBHOTO Katammsa (Mmxasnmuc - Mented, Manbryc, Xurrune, Paiix,
CenbKoB).

44, KomnebarenbHbIe CUCTEMBI.

45.  JlokanmbHast MOJIeNIb OproccesiTopa

Tema 9. [Ipumepsl MaTeMaTUUECKUX MOJICNICH B OMOJIOTHH U B MEIUIIMHE.

46. Mogenu mopdoreHesa.

47.  Poct KOJIOHUH MUKPOOOB.

48.  Poct apeana nomynisiuy.

49.  PocTt pakoBoii OImyxoJu.

50. Moaenu HEPBHOTO UMITYJIbCA.

51. Mogenb TMHAMHUKU COCTOSIHUSI HOHHBIX KaHAJIOB

CamocrosTenbHas paboTa

[IpumepHbie TeMbI pedepaToB

1. MonenupoBaHie Ha OCHOBE HEHPOHHBIX CETEH.

2. JluHaMHU4YeCcKre MOJIECH B OMOJIOTHH.

3. [IporpamMMHOe obecrieueHne npole ypbl MOAECIUPOBAHUS B OMOJIOTHH.

4. CucTeMHBIN aHAIIM3 U MOJICTMPOBAHNE B OMOJIOTHH.

5. KnacTtepHblif aHanu3 KI€TOK MOKPOTHI U OpOHXO0AJIbBEOISIPHOTO JIaBaXkKa.

6. Cuctemsl noanepxku npuHsaTus pemenunii (CIIIIP) B meaumune.

/. MopenupoBaHue NPOLECCOB MUTPALMK XHMHYECKHX COEAMHEHU B
MUIIEBOU IIEMH.

8. Knaccudukanuss HMCTOYHUKOB HWHGOpMAUU U1  MOJEIUPOBAHUS
OMOJIOTUYECKUX TTPOIIECCOB.

V. YYEBHO-METOUWYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OB YUAIOIIUXCSI

PexomMeHanuu no caMocToATeIbHOM paboTe 00yJaromuxcs
[lens camMmocTosTeNbHONW paboThl OOYYalOIMIETOCSs — OCMBICIEHHO U
CaMOCTOATENILHO padoTaTh CHadajga ¢ Y4eOHBIM MaTEepUAIOM, 3aT€M C HAyIHOU
uH(pOopMaIuen, 3aJI0’KUTh OCHOBBI CaMOOPTaHU3AIMHA U CAMOBOCIIUTAHUS C TEM,



YTOOBl NPUBUTH YMEHHE B JajbHEHIIEM HENPEPHIBHO TOBBIIIATH CBOIO
po(heCcCHOHATIBHYIO KBaTU(UKALIUIO.

[Tporiecc  opraHu3anuu  CaMOCTOSITENIBHOM  paboThl  00y4aromerocs
BKJIOUYAET B ce0sl CIIEYIOIINE ITAlbL:

® [IOJIFOTOBUTENIbHBIM (OIpeneieHne Leel, COCTABICHUE IPOrpaMMBI,
MOJIFOTOBKA METOIUYECKOTO 00eCTIeYeHH s, MOATOTOBKAa 000PYI0BaHMS );

® OCHOBHOH (peanu3alys IporpaMMbl, MCIOJIb30BaHUE MPUEMOB IOUCKA
uHpOpMalluy, YCBOCHHs, IepepabOTKH, INPUMEHEHMs, Iepelayd 3HaHUM,
(uKcHpoBaHUE PE3yIbTATOB, CAMOOPraHU3aLus Ipolecca padoThl);

® 3aKJIFOUYMTENIbHBIN (OLIEHKAa 3HAYMMOCTH M aHAJIW3 pPE3yJIbTaTOB, HX
CUCTEMaTHU3alMsl, OUEHKa 3(QQEeKTUBHOCTH MPOTrpaMMbl U NPUEMOB padOTHI,
BBIBOJIbI O HAMPABJICHUIX OMTUMU3AINH TPYQ).

B npouecce camocTosiTeapHON pabOTHl 00yYalOMIMIiCAs MPUOOpeTaeT
HaBBIKH CAMOOPraHU3alllui, CAMOKOHTPOJISI, CAMOYIIPABIICHUS, caMOpe(IIeKCUH U
CTAHOBUTCSl AKTUBHBIM CaMOCTOSITENIbHBIM CyOBEKTOM yUE€OHOU NeATEIbHOCTH.
CamocTosiTenbHast padoTa CTYJEHTOB JOJDKHA OKa3bIBaTh Ba)KHOE BIIMSHUE HA
dbopMUpOBaHHE JIMYHOCTH OyAylIero CHELUUalINCTa, OHA IUIAaHUPYETCs
OOy4YarOIIMMCS CaMOCTOSATENBHO. Kax bl CTYZEHT CaMOCTOSITEIBHO ONPEEIISIET
pEXHUM CBOEH paboThl U Mepy TpyZa, 3aTPaurBaeMOro Ha OBJAJEHUE YUYECOHBIM
coJiep KaHUEM 0 KaXa0u AuciuIuinHe. OH BBINMOJIHSIET BHEAYAUTOPHYIO padoTy
10 JIMYHOMY WHIUBUAYaJbHOMY IUJIaHY, B 3aBHCHMOCTH OT €r0 MOATOTOBKH,
BPEMEHHU U APYTUX YCIOBUH.

MeTtoauueckre peKkoMeHIaluy 0 CaMOCTOSITENIbHOM paboTe CTYACHTOB

[To Mepe ocBoeHMs MaTepHalia o TeMaTHKE AUCHUILIMHBI TPETYyCMOTPEHO
BBINIOJIHEHUE CAMOCTOSITENIBLHOW paboThl 00yYaromuxcsi o coopy u oopaboTKu
JUTEpATypHOTO MaTrepuaia JUlsl pacIiiMpeHus o0JacTu 3HAHUM MO H3ydaeMon
JTUCIUIUIMHE, YTO TIO3BOJISICT YIITYOUTh M 3aKPENUTh KOHKPETHBIC MPAKTUICCKUE
3HaHUA, TMOJIyY€HHbIE HA AyAUTOPHBIX 3aHATHSAX. [l M3ydyeHUs M MOJHOTO
OCBOEHHUS MPOTPAaMMHOT0 MarepHaja Mo AUCLHUILIMHE MCIOJb3yeTcs yueOHas,
CHpaBOYHAs U JIpyrasi JUTepaTypa, peKOMeHayemMasi HacTosIEel MporpaMMoi, a
Tak)Ke MPOQUIbHBIE TEPUOTNUECKUE U3TAHUS.

[Ipy caMOCTOATENHHOW TMOATOTOBKE K 3aHATHSIM  OOydarouiuecs
KOHCTIIEKTUPYIOT MaTepHall, CAMOCTOATEIHHO U3yUYatoT BOIIPOCHI MO IPOHACHHBIM
TEMaM, UCTOJIb3Yys MPU ITOM Y4eOHYIO0 JUTEepaTypy U3 MpEeAgaraeMoro CrHucka,
NepUOANYECKHE TICUaTHbIE U3/IaHUs, HAYYHYIO M METOJAMYECKYI0 MH(POpPMAIHIO,
0a3bl JaHHBIX WH()OPMALIMOHHBIX CETEH.

CamocTtosiTenbHast paboTa CKJIaAbIBAETCS M3 TaKWX BUAOB pabOT Kak
U3ydeHHE Marepuaia 1Mo ydeOHUKaM, CIpaBOYHUKAM, BHJEOMAaTepUalaM H



Ope3eHTAlNsAM, a TaKXe MPOYUM JOCTOBEPHBIM HCTOYHHKAM HWH(pOpMaIuy;
HOJIFOTOBKA K 3e4eTy. [l 3akperuieHns Marepraia JOCTaTOYHO, IEPEINCThIBas
KOHCIEKT WJIM 4YWTasg €ro, MbICICHHO BOCCTAaHOBUTh Marepuail. [lpu
HEOOXOJUMOCTH OOpaTUTBhCS K PEKOMEHIYeMOW ydeOHOM M CIIpaBOYHOM
JUTEPATYpPE, 3alUcaTh HEMOHATHBIE MOMEHTHI B BOIIPOCAax Ui YSICHEHUS UX Ha
NPEACTOSALIEM 3aHATHH.

[ToarotoBka K NPaKkTUYECKUM 3aHATHSAM. OTOT BHJ CaMOCTOATEIbHON
pabOThl COCTOUT U3 HECKOIBKUX 3TAIOB:

1) IloBTOopeHue wu3ydyeHHOro Mmarepuaua. Jlas 3TOro HCHONb3YIOTCS
KOHCIEKThl  JICKUMH, pPEKOMEHJOBAHHAs OCHOBHas W  JIONOJHUTEIbHAs
JUTEPATYPA;

2) VYraybneHue 3HaHMM 1O MpeMIOKEHHBIM TemaM. HeoOxomnumo
UMEIOIINICS MaTepuan B JIEKIMIX, y4eOHBIX NMOCOOUsAX nu(QepeHIpoBaTh B
COOTBETCTBHUHM C IYHKTaMU IJIaHA IPAKTUYECKOTO 3aHATUS. OTAEIBHO BBIIUCATD
HESICHBIE BONPOCHI, TEPMUHBI. Jlydine 3To JenaTh Ha MOJISAX KOHCIEKTA JIEKIIHH
WK y4yeOHOro mnocoOus. YTOYHEHHME HAJ0 OCYIIECTBUTh NPU IMOMOUIU
CHPaBOYHOM JIUTEPATYPHI (CIOBApH, SHUUKIONEIUNYECKUE U3TaHUS U T.1.);

3) CocraBieHue pa3BEpHYTOrO IIaHA BBICTYIUIEHUS, WU HPOBEICHUS
pacyeToB, pelIeHus 3aa4, ypaxxHeHun u T.4. [ Ipy moAroToBKe K MPaKTHYECKUM
3aHATUSAM OOydYaromvecss KOHCHEKTUPYIOT MaTepHall, TOTOBSAT OTBETHI IO
MPUBEAEHHBIM BOIPOCAM MO T€MaM MPaKTUYECKUX 3aHATHHA. JIOTIOTHUTENBHO K
MPaKTUYECKOMY MaTepuany CTYAEHThl CAMOCTOSITENIbHO M3Y4alOT BOIPOCHI MO
npeiaraéMplM TEMaM, HCIOJb3ysS MpPU 3TOM YUEOHYIO JIUTEpaTypy U3
[IPELIaraéMoro CIMCKa, IEPUOANYECKUE II€YaTHbIE W3AAaHUS, HAYYHYIO U
METOJMYECKYI0 HH(popManuio, 0a3bl JaHHBIX WHOOPMAIMOHHBIX CETel
(UuaTepuer u ap.).

TpeOoBaHus K  MPEACTaBICHUIO U OPOPMIICHUIO  PE3YyJbTAaTOB
CaMOCTOSATENbHON pabOThI

CrneunanbHbIX TpeOOBaHMM K MPEJOCTABICHUID U O(DOPMIICHHIO
PE3yNbTATOB JIAHHON CaMOCTOATEILHON pabOTHI HET.

KoHTponb BBIMOJIHEHUS IJIaHA CaMOCTOATEIBHOW paboThl  00yYaromIMXcCs
OCYLIECTBJISIETCS MPENOABATEIEM HA MPAKTUYECKUX 3aHATHIX IIyTEM OIPOCa U
IyTEM BKJIIOYEHUS B UTOTOBBIE 33JJaHHAsl HA 3aHATHM W3 IJIAHA CAMOCTOATEIbHON
paboThI.



VI. KOHTPOJb JOCTUKEHUS LEJENA KYPCA

Ne KonTpoaupyem Kon n HanmeHoBaHue Pe3yabTaThl 00yueHus OueHovHbIE CpeacTBA
n/n ble pa3ienbl / WHAMKATOPA TOCTUKEHUS TeKymmii Tpomexy-
TEMBI KOHTPOJIb TOYHAS
AMCHUITHHBI aTrecTanus

1. [1K-1.1 Pabotaer ¢ Hay4HO- 3Haer Omnpoc Bormpocsr k
TEXHUYECKOHN HH(pOpMAIel n 0COOCHHOCTH PabOTHI ¢ HAYYHOU JINTEPATYPOH B 00IacTH 3a4eTy
CHELUAIBHON IUTEPaTypoH, OMOJIOrUH U UICTOYHUKH MH(POPMALIH.

H3y4aeT JOCTUIKECHHUS YmMmeer
OTEUYECTBEHHO U 3apyOeKHOM paboTaTh ¢ HAyYHO-TeXHUUECKOH nH(popManmei u
HayKd B 00J1aCTH MOJIEKYJISIPHOH | CHIELMaIbHON JIMTEpaTypo, H3ydaTh JOCTHKEHHS
Tena 1 Y KJICTOYHOH OHOJIOTHH C OTEUYECTBCHHO! U 3apy0eKHOM HAYKH B 00JIaCTH
HUCIIOJIB30BaAHUEM HOBBIX MOHCKyHﬂpHOﬁ U KJICTOYHOM 61/IOJ]OFI/II/I C
TEXHOJIOTHH U 3JIEKTPOHHBIX 0a3 | MCIONb30BaHUEM HOBBIX TEXHOJIOTHH M 3IEKTPOHHBIX 0a3
JaHHBbIX. JaHHbIX.
Buiageer
HaBBIKAMHU OPUEHTHPOBATHCS B 3JICKTPOHHBIX 0azax
JAHHBIX U HAXOJUTh HEOOXOANMYIO HH(POPMALHUIO B
poecCHOHANBEHON 00JIACTH.

2. [MK-1.2 OcwmebicnuBaeT u 3Haer Omnpoc Bormpocsr k
(bopMyIupyeT AMarHOCTUYECKNE | OCHOBHBIE MEXaHU3MbI OMOJIOTUH HA MOJIEKYJISIPHOM U 3a4yery
peweHus npodieM KJIETOYHOM YPOBHSIX.

MOJIEKYJISIPHOM U KJIETOYHOM Ymeer

OMOJIOTMH ITyTEeM MHTETPaLH OCMBICJIMBATh U (POPMYJINPOBATh AUATHOCTUIECKUE

(byHIaMEHTaIbHBIX peeHus mpo0eM MOJIEKYJISIPHON U KJIIETOYHOH
Tewma 2-4 OHMOJIOTUYECKUX TIPE/ICTABICHUN | OMOJIOTHH MyTeM WHTErpaliuy QyHIaMeHTaTbHbIX

" CIICUAaJIM3UPOBAHHBIX 3HaHUH
B cepe mpodeccuoHaNbHON
JESATETBHOCTH

OHMOJIOTHYECKUX MPEICTABICHUH U CIIEIHATU3NPOBAHHBIX
3HaHUH B cepe mpodecCHOHANBHON AEATETbHOCTH.
Bnageer

HaBbIKaMHU OOHAPY>KEHUS 3aKOHOMEPHOCTEN U
B3aMMOCBS3H MEKAY Pa3IMYHBIMU poLeccaMyu OHOJIOTHH
Y CMEXXHBIX JHCLUUILINH.




I1K-1.3 Ucnonb3yeT B HayuyHoil | 3HaeT Bomnpocs! k
Y TIPOU3BOJICTBEHHO- 00 0COOEHHOCTSX HAYYHOW U IPOU3BOICTBEHHO- 3a4yery
TEXHOJIOTHUECKON TEXHOJIOTMYECKOH NesITEIbHOCTH 3HAHUS
JesITeIbHOCTH 3HAHUS ($yHIaMEHTaIbHBIX M MIPUKJIAIHBIX Pa3/eioB TUCIUIUINH,
(byHAaMEHTaIbHBIX U OTIPENIEIISIOMNX chepy AesITeNbHOCTH MOJICKYIISIPHON 1
NPUKJIaIHBIX PA3IEII0B KJICTOYHOW OHOJIOTHH.
JUCLUIUINH, OTIPEeIOIINX Ymeer
chepy AesITeNnbHOCTH HCTOJBb30BaTh B HAYYHOH U MPOU3BOJICTBEHHO-
Tema 5 MOJIEKYJIIPHOM U KJIIETOUHOH TEXHOJIOTUYECKOH AESITEIbHOCTH 3HAHUS
Oouonorun ($byHIaMEHTaIbHBIX M IPUKIIAJHBIX Pa3/IeNoB IUCIUIUINH,
OTIPENIEISIOMINX chepy AesITeNbHOCTH MOJICKYIISIPHOU
KJIETOYHOW OMOJIOTHH.
Bnaneer
HaBbIKaMU IPUMCHCHHS ITOJTYYCHHBIX 3HAaHUM
MMMYHOJIOTMH B HAYYHOH U IIPOU3BOJICTBEHHO-
TEXHOJIOTMUYECKOH NESTEIbHOCTU U N3yYEHUH CMEXHBIX
JUCLUIUIUH.
[1K-2.1 PazpabatbiBaer 3Haer CuTyalmoHHbIe Bormpocsr k
IpaBuJia U aJIrOpUuTMbI MCTOAUYCCKHUE OCHOBBI IIPOCKTUPOBAHMS, BBIINOJHCHUA | 3aJa4r 3a4€CTy
MPOEKTHPOBAHMUSL, BBIIIOJIHEHUSI | HOJEBBIX u 1a00paToOpHBIX OMOJIOTHYECKHUX,
71a00PAaTOPHBIX OMOJIOTUYECKHX, | IKOJIOIMYECKUX MCCIICIOBAHUI
JKOJIOTUYECKUX UCCIENOBaHUN. | YMeer
pa3pabateiBaTh MpaBUIa U aJTOPUTMbI MPOEKTHPOBAHUS,
Tema 6-7 BBINOJIHEHHS nabopaTopHBIX OMOJIOTHUECKHUX,
3KOJIOTUYECKUX MCCIIEA0BAHUN
Bnaneer
HaBBIKAMU pa3pabOTKH U COBEPLICHCTBOBAHUS HOBBIX
MpaBUI U AJITOPUTMOB ITPOCKTUPOBAHM A, BBIITOJTHCHUA
J1a00paTOPHEBIX OMOIOTUUECKHX, IKOTOTHUECKHUX
HCCIIEIOBAHUHN
[IK-2.2 Bemonusier 3Haer Ompoc Bompocsr k
nabopatopHbie OMOJIOTHYECKHE, | COBPEMEHHYI0  KJIACCU(HKAIMIO METOJOB  HAYYHOTO 3a4ery
Tewma 8 9KOJIOTMYECKUE MCCIIEIOBAHMSA C | MCCIIEN0BAHNSA, CIIEU(UKY ¥ TPAHHUIIBI UX TPUMEHUMOCTH;
UCIIOJIb30BaHUEM Hay4YHBIX — cmeuuduKy HCCIENIOBaHWHM, XapaKTEpPHBIX IS
METOANYECKHUX OCHOB Pa3IIMYHBIX SKOJIOTHYCCKUX JUCIUIIIINH, OCHOBHBIC




(byHIaMEeHTaIbHBIX
UCCIIEJOBAHUM.

KJIacChl MOJIENIEH, SBIISIOMINXCS OTOOpasKEHHEM PeanbHBIX
CHCTEM — OOBEKTOB HKOJIOTHUECKHUX HUCCIICTOBAHUIA;
OCHOBHBIE METOIBI CTaTHCTHYECKOTO aHam3a:
KOPPEISILMOHHBIN, perpecCHOHHBIN U ANCTICPCHOHHBIH
Ymeer

UCTIONB30BaTh METOIBI CTATHCTHYECKOTO AaHaim3a Ui
OLICHKHU JOCTOBEPHOCTH JIAHHBIX, CpaBHEHHUS
SMIIUPUYECKMX H  TEOPETHUECKHUX  COBOKYIHOCTEH,
HAXOXICHUS  B3aUMOCBS3M  MEXKIY  II€PEMECHHBIMH,
XapaKTePU3YIOINUMH COCTOSIHUE CHCTEMBI

Bnageer

CIIOCOOHOCTBIO CAMOCTOSITEIIFHO aHATM3HPOBATh
MMEIONIYIOCS HH(OPMAIIHIO, BEISIBISTH
(dyHIaMeHTaIbHbIE MPOOIEMBbI, CTABUTH 33aJa9y

Tema 9

I1K-2.3
METOANYECKHE

IIpumensier

OCHOBEI
IMPOCKTHUPOBAHKWA, BbBIIIOJIHCHHUA
J1a00PaTOPHBIX OMOJIOTHYECKHUX,
OKOJIOTHUYECKUX HCCIIEIOBAHNUM,
UCTIOJIE3YET COBPEMEHHYIO
anmaparypy ¥ BbIYUCIUTEIIbHbIC
KOMIIJIEKCH B MOJIEKYJISIPHOH U

KJIETOYHON OMOJIOTHH.

3HaeT

OCHOBHBIC COBPEMCHHBIC TIOJNEBbIE W J1aDOPAaTOPHBIC
METOIBI UCCIEHOBAHNS OMOIOTHH U DKOJIOTHH

YMmeer

paboTaTh Ha COBPEMEHHON aHAJIUTHUYECKON armaparype
COBpPEMEHHOM OMOJIOrHYeCKOoil TabopaTopuu

Bnaneer

COBPEMEHHBIMU METOIaMHU UCCIICAOBAHUI B SKOJIOTHH U
OHOJIOrUH

CuTyalmoHHbIe
3aauu

Bomnpocsl k
3a4eTy




VIil. CHUCOKJIMTEPATYPbBI U UTH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCIHHUIIJINHbI

OcHoBHas muTepaTypa

1. MaremaTudyeckoe MOACIUPOBAHUE, YHUCICHHBIE METOIbl U KOMILICKCHI
nporpamm: COopHuK HaydHbIX TpyaoB / Kazapsu M.JI., My3zaes U. /1., ['moesa E.I'.
- Mocksa :HUL| NH®PA-M, 2018. - 150 c.ISBN 978-5-16-106772-7 (online). -
Tekcr : anextponHbIit. - URL: https://znanium.com/catalog/product/972756

2. MaremaTudyeckoe MOJECIUPOBAHUE U TPOECKTUPOBAHKE : yueb. mocooue /
A.C. Konomeituenko, .H. KpaBuenko, A.H. CraBues, A.A. [Tonyxun ; noj pex.
A.C. Konomeituenko. — MockBa : THOPA-M, 2018. — 181 c. — (Bsicuee

oOpaszoBaHue: Maructparypa). —
www.dx.doi.org/10.12737/textbook _59688803c3ch35.15568286. - ISBN 978-5-16-
012890-0. - Tekcr : AIIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/884599

3. Tomumnpina, O. JI. UadopManiioHHbIe CHCTEMBI M TEXHOJIOTHUH : YI4eOHOE
rocobue / O.JI. I'ommmneina, H.B. Makcumos, U.W. ITonos. — Mocksa : DOPYM :
NH®D®PA-M, 2021. — 400 c. — (Cpennee mpodeccuoHaabHOe 00pa30BaHHE). -
ISBN  978-5-00091-592-9. -  Tekct : onektponnsni. -  URL:
https://znanium.com/catalog/product/1138895

4. 3amsatuH, A. B. IHTeIeKTyalbHbIN aHAIU3 JAHHBIX | yueOHOe mocodue

/ A. B. 3amarun. — Towmck : U3patensckuii JJom TomMcKoro rocyaapCTBEHHOTO
yauBepcuteta, 2020. — 194 c. — ISBN 978-5-94621-898-6. — Tekcr :
anekTponHbiit // Ludposoit o6pazoBarensHbiil pecypc IPR SMART : [caitT]. —

URL.: https://www.iprbookshop.ru/116889.html
5. Tamen, C. H. MaremaTnyeckue METOJbI B OWOJIOTHHM: aHaJIu3

OMOJIOTMYECKUX JIAHHBIX B cUcTeMe Statistica : yueoHoe nocodue st By3oB / C. H.
lNames, @. X. bernsera, M. 0. JIlynunoc. — Mocksa : U3natensctBo FOpaiit, 2022.
— 207 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-02265-0. — Texkcr :
aMekTpoHHbI //  OOpaszoBatenbHast targopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492334

6. JyOposckuii, C. A. MeTonbl 06pabOTKH M aHAIH3a IKCIIEPUMEHTATIBHBIX
naHHbIX : yueOHoe nocooue / C. A. lyoposckuii, B. A. [lynuna, f. B. CanpieBa. —

Jlunteuk : Jlumeukwuii rocyaapCTBEHHbIM TeXHHYeckuid yHuBepcuteT, ObC ACB,
2015. — 62 c. — ISBN 978-5-88247-719-5. — Texcr : anexkrponHsiit // Hudposoit
oOpazoBatenwHbii  pecypc  IPR SMART [caiiT]. —  URL:
https://www.iprbookshop.ru/55640.html

7. CenuBanoBa, M. A. IlocTpoeHne u aHanu3 aJIropuTMOB OOPaOOTKH

JTAHHBIX : yuyeOHO-MeToanueckoe mocodue / M. A. CenuanoBa, B. A. bimaoB. —


https://znanium.com/catalog/product/972756
https://znanium.com/catalog/product/884599
https://znanium.com/catalog/product/1138895
https://www.iprbookshop.ru/116889.html
https://urait.ru/bcode/492334
https://www.iprbookshop.ru/55640.html

ExatepunOypr : Ypanbckuit ¢peaepanpusiii yuusepeutet, 9bC ACB, 2015. — 108
c. — ISBN 978-5-7996-1489-8. — Tekct : nanekrponHbii // IludpoBoit
oOpazoBarensHbli  pecypc  IPR SMART [caiiT. —  URL:
https://www.iprbookshop.ru/68277.html

JlononHuTenbHasA IATEPATypa

1. boes, B.JI. Komnwiorepnoe wmomenupoanue / B.J[. boes, P.IL
Ceimuenko. - M. : UarepueT-YHauBepcutet Mapopmanronnsix Texnonoruii, 2010.
- 455 ¢. : ni.,ta0m., cxeM.; http://biblioclub.ru/index.php?page=book&id=233705

2. lNanmnsamoBa C.E. Meroauueckue peKOMEHIALUMM ISl BBINOJIHEHUS
KOHTPOJIbHBIX pabor mo kypcy «KommberorepHoe wMopaenupoBanue». / C.E.
[Nanmnamoa. - OO0 «Kpuctuna u K», bopucornedck, bI'TIN, 2007 — 67c.

3. Konecos, FO.b. MoaenupoBanue cuctemM: MpakKTUKYM MO KOMITBIOTEPHOMY
MojenupoBaHuto: yueo. noc. + CD mns By30B / FO.Bb. Konecos, 10.b. CennueHkoB.
- CII6.: BXB-IIetepoypr, 2007

4. Kpyunnun, B.B. KomnbiorepHbie TEXHOJOTUM B HayKe, 0Opa3oBaHUU U
IIPOM3BOJICTBE JIEKTPOHHON TeXHUKE : yueOHoe mocodue / B.B. Kpyunnun, FO.H.
2. TanoBurkuii, C.JI. Xomuu. -Tomck : ToMCKHI TOCY1apCTBEHHBIN YHUBEPCUTET

CUCTEM YIIPABIICHUS U PAIMOITIEKTPOHUKH,

5. Pyoun A.b. buodusuxka. Tom. 2, Paznen 8, rmaBa XXV.

6. barmoy K. Meimieunoe cokparnienue. M.: Mup. - 1985.

7. Nemepenckuit B.M. MaTtematuieckue MOJIEIN MBIIIEUHOTO COKPAILICHHUS.
M: Hayxka. — 1977 — 160 c.

8. Xunn A. MexaHuka MBIIIIEYHOTO cokpaieHus. M.: MIHocTpaHHast JuT. -
1963.

9. Keener J. Mathematical Physiology / J. Keener, J. Sneyd. Springer-Verlag,
- New York Inc. — 1998. — 766 p. — Sections 18.

10. Jantsch E. the self-organizing universe. — oxford, 1980. p. 84.

11. MaTtemaTruueckoe MOJICTUPOBAHUE )KUBBIX CUCTEM : [yuel. mocoM 34 Oue]
/ [O. D. ConoBeena, B. C. MapxacuH, u np.; mox o6mr. pea. O. 3. CooBbeBOit; M-
BO 00pa3oBaHus M HayKu poc. ¢eaepanun, Ypai, ¢peaep. yu-T. — ExarepunOypr:
u3a-Bo Ypai, yH-Ta, 2013.

12. bypueBa A.Jl., BoponoB M.II. Teopuss xaractpod: TOAXOMIbI
K UCCJICIOBAHUIO Y IPUMEHEHUE /! MexnyHapOIHbII KypHaJ
AKCTIepUMeEHTaIbHOT0 o0pa3zoBanus. — 2016. — Ne 8. — c. 43-52;

[Tepeyens pecypcoB HHGOPMAIIOHHO-TEIIEKOMMYHHUKAIIHOHHON CETH
«HTEepHET
1. http://elementy.ru/ — may4nas sneKTpoHHAsE OMOIHOTEKA



https://www.iprbookshop.ru/68277.html
http://biblioclub.ru/index.php?page=book&id=233705
http://elementy.ru/

2. http://zhelezyaka.com/

3. http://science.Km.ru/ - 3;eKTPOHHBII pecypc MO pa3HbIM pas3zeiam
OHOJIOTHH

4. http://molbiol.ru/ - saeKTpOHHBINA pecypc MO0 MOJCKYIAPHONU OHOIOTHH
http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://tsitologiya.ru/
http://www.ncbi.nlm.nih.gov/sites/entrez?db=books

©oo~NoO:

[lepeyeHb MHPOPMAIIMOHHBIX TEXHOJIOTHIA U TIPOTPAMMHOTO 00ECTICUSHHSI

1. Microsoft Office Professional Plus 2010.

2. OducHBI MaKeT, BKIIOYAIOUIHA TPOrpaMMHOE o0ecTiedeHre s padoThI C
Pa3TUYHBIMHU THITAMHA JJOKYMEHTOB (TEKCTaMH, JIEKTPOHHBIMHU TabIuIiaMu, 0a3aMu
JAHHBIX | JIp.).

3. 7Zip 9.20 — cBoOOIHBIN (DalIOBEI apXHBATOP C BBICOKOH CTENCHBIO
COKATHSI TAaHHBIX.

4. ABBYY FineReader 11 — mporpamma Juisi ONTHYECKOTO PACIIO3HABAHWSI
CHUMBOJIOB.

5. Adobe Acrobat X1 Pro — maker mporpamm JUis CO3JaHHsI U ITPOCMOTpPA
AJIEKTPOHHBIX MyOsukaiuii B popmare PDF.

6. ESET Endpoint Security — komruiekcHas 3amura pabounx CTaHIMi Ha 0a3e
OC Windows. [Toanep:kka BUpTyaau3ady + HOBbIE TEXHOJOTHH.

7. WinDjView 2.0.2 — nporpamma Jijisi pacrio3HaBaHUs U MPOCMOTpa (aiiion
¢ oJHOMMEHHBIM Gopmarom DJV u DjVu.

8. Auslogics Disk Defrag — mporpamma juis ontumusanuu [IK u ToHKOI
HACTPOWKHU ONEPALUOHHOU CUCTEMBI.

VIII.METOANYECKHUE YKA3ZAHMUSA 11O OCBOEHUIO JNCIIUITJIMHBI

B mpouecce wu3ydeHuss aucuuIiiuHbl - «MoliekynsipHass  OUOJIOTHS»
npeajaraloTcs pasHooOpa3Hble METOJAbl M CPEACTBAa OCBOCHHS y4e€OHOTO
COACPKAHUS: JICKLIUHU, CEMUHAPBI-KOJJIOKBUYMBI, TECTUPOBAHUE, CAMOCTOATEIIbHAS
paboTa CTyJICeHTOB.

Jlekuusi — OCHOBHasl akTHBHas ¢opMa ayJUTOPHBIX 3aHATUHN, Pa3bSICHEHUSA
OCHOBOIIOJIaraloIMX  TEOPETUYECKUX  pa3feiaoB, KOTOopas  IpeArojaraer
WHTCHCUBHYIO  YMCTBEHHYIO  JCATEIBHOCTb  CTyAeHTa. Jlekuus  HOCUT
[I03HABATEIIbHBIN, PAa3BUBAIOLIUN, BOCIUTATEIbHBI U OPraHU3YIOIIUN XapakTep.
KOHCIEKT neKnnii TOMOraeT yCBOUTh TEOPETUUECKUN MaTEPHAIT JUCIMILINHEL. [Ipn
CIyIIaHWU JIEKUMU HaJ0 KOHCHEKTHUPOBaTh €€ pyOpHKaluio, TEPMHUHOJIOTHIO,
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http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://tsitologiya.ru/
http://www.ncbi.nlm.nih.gov/sites/entrez?db=books

KIIIOYEBBIE CJIOBA, ONpeaAeneHus, PopMyJbl, TpaduIeCKUE CXEMBI.

[Ipu nomamHel paboTe ¢ KOHCHEKTOM JIEKIIMA HEOOXOIMMO HCIOJIb30BaTh
OCHOBHOM y4€OHUK U JAOMOJHUTENBHYIO JIUTEPATYPy, KOTOPbIE PEKOMEHI0BAHBI I10
JAHHOM TUCLUIUINHE.

[Ipu u3nOXKEHUU JEKIMOHHOTO Kypca B KayecTBe (HOpM HHTEPAKTUBHOTO
OoOy4YeHUs HCIOJB3YIOTCA: JIeKuus-Oecena, JEKUUSA-BU3yalIU3alusi, KOTOPbIE
CTpOSATCA Ha 0asze MpEAIIECTBYIOIIMX 3HAHUWM, BKIIOYAs CMEKHBIE JUCLMILIAHBIL.
JIis wimiocTpaly MPUMEHSIIOTCS IPE3EHTAIlNN, HHTEPAaKTUBHAS TOCKA, TaOJIUIIbI,
cxeMbl. [lo xony M3/I0KEHHs JEKIMOHHOTO MaTepuayla CTaBsTCS MPOOJIEMHBIE U
IIPOBOLIMPYIOLIUE BOPOCHI, BKIFOYAKOTCS AIEMEHTBI JUCKYCCUU.

Jleknusi-Bu3yanusanus. YTeHne JEKIUU COIPOBOKIAETCS KOMIIBIOTEPHON
npe3eHTanueld ¢ 0a30BbIMH TEKCTaMH (3aroJIOBKH, (POPMYJIMPOBKH, KIIOUYEBBIE
CJIOBA u TEPMUHBI), WJUTIOCTPALUSMHU MUKPOCKOITUYECKUX u
YIBTPAMUKPOCKOIIMYECKUX ~ M300paKEHUM  KJIETOK, pPHUCOBAaHHEM CXEM U
HamMcaHveM (QopMysl Ha MHTEPAKTUBHOM JOCKE, MPOU3BOJIUTCA JIEMOHCTpAIUs
HarJsAHBIX TaOMMIl W CHAalJ0B, YTO CIOCOOCTBYET JIyYIIEMY BOCIPHUSITHIO
U3JIaraéMoro MaTepuaia.

Jleknusi-0ecena — «Iuajor ¢ ayIUuTOPUE» — SABIIIETCS PaclpOCTPAHEHHON
dbopMoit THTEPAaKTUBHOTO O0YUYEHUSI U MO3BOJISIET BOBJIEKATh CTY/ICHTOB B yUEOHBIN
mpolecc, Tak Kak CO3JaeT MNPSMOM KOHTAaKT MpPEenojaBareiss C ayJuTOpPUEH.
CryaeHTam  3aJatOTCs  BOOPOCHI  MPOOJEMHOI0, MPOBOLUUPYIOIIETO  WIU
nH(popManmoHHOro xapakrepa. CaMu CTyI€HTBI TakK€ MOTYT 3aJ1aBaTh BOIPOCHI.
JIto00i1 W3 CTYIEHTOB MOKET MPEJIOKUTh CBOM OTBET, APYroll MOXKET €ro
nononHuTh. Takas ¢opMa JIEKIMH MTO3BOJISIET BOBJIEYb BCEX CTYACHTOB B paloTy,
aKTHBU3UPOBaTh HMX BHHUMAHHWE, MBIIUICHHE, NOJYYUTh KOJUIEKTUBHBINA OIIBIT,
HAY4YUTHCS GOPMYIUPOBATH BOIPOCHI.

Cemunap-kossiokBuym.  KomiokBuym  —  KoOJUIEKTHBHas — ¢opma
pacCMOTpPEHHsI M 3aKpervieHus ydeOHoro martepuana. KoloKBUYMBI SIBISIOTCS
OJIHAM W3 BUJOB MPAKTHUYECKUX 3aHATUH, MPEIHA3HAUYECHHBIX U1l YTiayOJIEHHOTO
U3Y4YEHUS AUCLUIUIMHBI, IPOBOASATCS B MHTEPAKTUBHOM pexknMe. Ha 3aHaTusx 1mo
TeMe KOJUIOKBHYMa pa30uparoTcsi BOPOCHL, BMECTE C MPENoiaBaTeIeM IPOBOAUTCS
ux 00CyKJIeHIE, KOTOPOE HAIIPABIICHO Ha 3aKpEIIeHne Marepuaia, poOpMUpOBaHUE
HaBBIKOB BECTH IIOJIEMHUKY, pa3BUTHE CaMOCTOSITEJIBHOCTU U KPUTUUHOCTU
MBIIUJICHUS, Ha CIHOCOOHOCTh CTYACHTOB OpPHEHTHPOBAaTHCA B  OONBIIMX
MH(OPMAIMOHHBIX MTOTOKAaX, BhIpadaThIBaTh U OTCTAUBATh COOCTBEHHYIO MO3UIIMIO
1o MpoOJIEMHBIM BONIPOCaM y4€OHOM AUCLMIIIUHEI.

B kauecTtBe METOOB HWHTEPAKTUBHOIO OOY4YEHHMS Ha KOJUIOKBUyMax
UCTIONIB3YIOTCS: pa3BepHyTas becena, TUCKycCHsl, pecc-KoHpepeHusl.



Pa3BepHyTas Oecena mnpeanosaraeT MNOJATOTOBKY CTYAEHTOB IO KaKIOMY
BOIIPOCY IUIaHA 3aHATHS C E€IWHBIM JUIA BCEX I[IEPEYHEM PEKOMEHIyeMOM
00s3aTEIbHON U JOTIOJHUTENBHOU TUTEparypshl. Jlokiaabl TOTOBATCS CTYJEHTaMU
10 3apaHee MPETI0KEHHON TEMATHUKE.

JlucKkyccusi B Ipynne MMeEeT psll JOCTOMHCTB. Jluckyccus MOKET OBITh
BbI3BaHa [TPEMNO/IaBATENIEM B XO/I€ 3aHATHUS WU K€ 3apaHee IUIaHupyeTcs uM. B xoze
MOJIEMUKHU CTYACHTHI POPMUPYIOT Y ceOsl HAXOJUUBOCTh, OBICTPOTY MBICIIUTEILHON
pEaKLuu.

Koutpoabnbie Tectbl. Hcnonb3dyeTcss OJaHKOBOE WM KOMIIBIOTEPHOE
TECTUPOBAaHME B pEXKUME BbIOOpa TNPABWIBHBIX OTBETOB, YCTAHOBJICHUS
COOTBETCTBUS MOHATUH, 0003HAUEHUS JI€Tale Ha CXeMax U Mpoy.

MeTtoanueckue yKa3aHus 10 padoTe ¢ JUTepPaTypo

Hano cocraButh mepBOHAYANBHBIN CHUCOK MCTOYHUKOB. OCHOBOM MOXKET
CTaTh CIIMCOK JIMTEPATYpbl, PEKOMEHIOBaHHBII B paboueil mporpamme kypca. s
yno0cTBa pabOThl MOXXHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX
UCTOYHUKOB ((hamMusiMg aBTOPOB, 3arjiaBUe, XapaKTEPUCTUKU H3JaHUS) B BHJIEC
pabodero ¢aiina B koMmmnbrorepe. Takas kKapToTeka UMEET IPEUMYILECTBO, T.K. OHA
MO3BOJIAET 100aBIIATh UCTOYHUKH, 3aMEHAThH 110 HEOOXOAUMOCTH OJIHU Ha ApYTUE,
[lepBoHaUYaJIbHBI ~ CIUCOK  JIMTEPATypbl MOXHO  JONOJHUTH, HCIONb3YS
AIIEKTPOHHBIN Katayior oubauoreku J[BOY.

Pabotas ¢ ntuTepaTypoi 1o Toi WM Ipyrou Teme, HaJlo0 He TOJIBKO MPOYUTATh,
HO M YCBOUTb METOJI €€ U3YUEHUS: CAeNaTh KPaTKUH KOHCIEKT, aJrOPUTM, CXEMY
IPOYUTAHHOTO MaTepuja, YTO MO3BOJISIET OBICTpPEE €ro MOHATh, 3allOMHUTH. He
PEKOMEHYETCsl IOCIIOBHO MEPEMUCHIBATD TEKCT.

IX. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE
AN CIUIIJIMHBI

VY4eOHbIe 3aHATHUS 110 TUCITUTITUHE TPOBOIATCS B TIOMEIICHUSIX,, OCHAIIIEHHBIX
COOTBETCTBYIOIIMM 000PYyI0BaHUEM U MPOTPAMMHBIM 00€CTICUCHUEM.

[lepeueHb MaTepUATBHO-TEXHUYECKOTO M MPOTPAMMHOTO oOecrnedeHus
JTVCLIUIUIMHBI IPUBEICH B TaOIHIIE.

MarepuajibHO-TEXHUYECKOE U MPOrpaMMHOe o0ecrnedeHne JUCIUIIINHbI

HanmenoBanmne OcHaNEeHHOCTh [Tepeuenn
CHEUAIBLHBIX CHEHAIbHBIX ITOMEIEHUN JIMIIEH3UOHHOT O
TMOMEIISHHUH 1 ¥ TTOMEIIEHUI MPOTrPaMMHOTI0

NOMEIIEHUH JIst U1 CAMOCTOSATENLHON PabOTHI obecreueHus.

CaMOCTOSITETLHOM PekBU3UTEHI
paboThI IIOATBEPKIAIOIIETO

JOKyMEHTa




JlaGoparopuas
ayJUTOPUSI, OCHAIIICHHAS
MYJIbTUMEANHAHBIM
KOMITIIEKCOM
r. BmagusocTok, o.
Pycckuii, n. Asike 11.10,
ayn. M420, mnomans 74,6
MZ

DKkpaH ¢ snekTponpuBogoM 236*147 cm Trim
Screen Line; [Tpoextop DLP, 3000 ANSI Lm, WXGA
1280x800, 2000:1 EW330U Mitsubishi; ITogcucrema
CHCIHANM3UPOBAHHBIX ~ KpPEIUIEHUH 000pyIoBaHUS
CORSA-2007 Tuarex; IToncucrema
BHUJICOKOMMYTallMU: MaTpU4Hbli KoMMyTatop DVI
DXP 44 DVI Pro Extron; ynnmuaurtens DVI no Butoii
mape DVI 201 Tx/Rx Extron; Ilogcucrema
ayJUOKOMMYTAIIUU ¥ 3BYKOYCHJICHUS; aKyCTUYECKast
cuctema nis morosounoro MoHtaxka SI 3CT LP
Extron; mmdposoii aymmompoueccop DMP 44 LC
Extron; pacmmpenue A KOHTPOJUIEpa YIIPABICHUS
IPL T CR48

AxBamuctwuiatop  [19-2205  (51/49); Beco
aHanutnyeckue Becel Acculab ATL-2200d2-1; Becsl
naboparopusie Vibra SJ-6200CE (HI1B=6200r/0,11);
Bnaromep AGS100; [IByxiyueBoii criekKTpodhoToMeTp
UV-1800 mnpousBoactBa Shimadzu; Mcnapurenb
poraimonnsiii  Hei-VAP  Advantage ML/G3B;
MaruutHas memanka [13-6100 (10 wrt); MarautHast
Memaika [13-6110 M ¢ mogorpeBom (5mur); [Tnutka
HarpeBaTeibHas dJeKkTpuueckas; CrekrpodoTomerp
nHdppakpacubrii [RAffinity-1S ¢ @ypre; @opma s

¢dopmupoBanus cymmo3utopueB Ha 100 sdeex;
XomomuibHUK — (papManeBTHUCCKUH; Xpomarorpad
KHUJKOCTHOU LC-20 Prominence co

CMEKTPO(OTOMETPUUECKHM U pePPAKTOMETPUUECKIM
nerektopom; Lentpudyra maboparopnas 113-6926 c
potopom 10x5 mi1, HaGOp A03aTOPOB ABTOMATHUECKUX
OkoxuM, Habop cTynok (apdopoBbIX, MaIIUHKH
PYYHBIE U YIIaKOBKHU Karcyn pazmepoM «0», «00»,
«I».

YunTanabHbIE 3aITb1
Hayunoit OubmmoTexun
JAB®Y ¢ OTKpBITEIM
JIOCTYTIOM K (QOHTY
(xopmyc A — yposeHs 10)

Mono6inok HP ProOmne 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty Ckopocts noctymna
B UurepHer 500 MoOur/cek. Paboume mecra s
J’H’O}Ief/’I C OIrpaHNUYCHHBIMHU BO3MOKHOCTAMHU 310POBbA
OCHAILICHBI
000pyAOBaHbBI: MOPTATUBHBIMH YCTPOWCTBAMHU MJIs
YTEHUsI INIOCKOTEYATHBIX TEKCTOB, CKAHUPYIOIHMH U
YUTAIOIUMH MallMHAMH ~ BHICOYBEIHYUTENEM C
BO3MOXKHOCTBIO PEryJSIIMH [IBETOBBIX CIIEKTPOB;

JUCIIEesMM U HpUHTepamu bpaiins;

YBEJIIMYNUBAIOITNMHU OJICKTPOHHBIMHA JIynamMmu u

YJIbTPa3BYKOBbBIMHU MapKHUPOBIIUKAMHA

JlabopaTopuas
ayIUTOPUS
r. Bnagusoctok, o.
Pycckuit, n. Asike 11.10,
ayn. L406, mmomans 30
MZ

AxBaguctuiuisatop [19-2205 (5a/9); cmecurens;
Becsl mabopatopuasie AGN100; MarautHas Memnianka
[13-6100 (5 wt); MaranTHas memanka [13-6110 M ¢
nojorpeBoM (2 mr);
JIEKTPUUECKAs; KOMIUIEKT JIaOOpaTOpHOH MOCY/IbI,
Habop cTynok GpapPopoBbIX C NECTUKAMHU.

IInuTka HarpeBarcjibHas

X,

®OH/Ibl OLIEHOYHLIX CPEJCTB




KO)_I 1 HAMMCHOBAHUC MHAUKATOpA
JOCTHXKCHUA KOMIICTCHIINHN

HaumeHoBaHue mokaszarens OlcHUBaHHS
(pe3ynpTara 00y4YeHHS 110 TUCIIUILTHHE)

[IK-1.1 PabGoraeT ¢ Hay4HO-
TEXHUYECKOH HHPOopMaIuen 1
CIIELUATIbHON JTUTEPATYPOM, U3ydaeT
JOCTHXKECHHS OTEUECTBEHHOHN H
3apyOeXHOM HayKH B 00IacTH
MOJIEKYJIIPHOM U KJIETOYHOU
OMOJIOTUH C HCIIOIb30BAHUEM HOBBIX
TEXHOJIOTHH U 3JIEKTPOHHBIX 0a3
JIAHHBIX.

3Haer

0c0OEeHHOCTH Pa0OTHI C HAYYHOM JIUTEpaTypoil B 001acTH
OMOJIOTMU U MCTOYHUKH HH(OPMALIUH.

YmMmeer

paboTaTh ¢ HayYHO-TeXHHYECKOi nHpopMarueil u
CHENUANbHON JINTEPaTypOid, H3y4aTh TOCTHKEHHSI
OTEUYECTBEHHOH 1 3apyO0eKHOI HayKH B 00IACTH
MOJIEKYJISIPHOH 1 KJIETOYHOH OMOJIOTHH € HCHOIBb30BaHIEM
HOBBIX TEXHOJIOTHH M 3JICKTPOHHBIX 0a3 JTaHHBIX.

Bnaneer

HaBBIKAMU OPUEHTHPOBATHCS B 3JIEKTPOHHBIX 0a3aX JaHHBIX U
HaXOJIUTh HEOOXOJUMYIO HH(POPMALUIO B MPO(HEeCCHOHATBHOM
o0acT.

[IK-1.2 OcwmpbicnuBaet u
(dbopMynupyeT AMarHoCTUIECKUe
peueHus npo0iieM MOJIEKYISPHOU U
KJIETOYHOW OMOJIOTHH IyTeM
UHTErpay GyHIaMEHTAIbHbBIX
OMOJIOTHUECKUX TPEACTABICHUN U
CIIELIMAIN3UPOBAHHBIX 3HAHUM B
cdepe mpodeccoHaATBHON
JESITeNbHOCTH

3Haer

OCHOBHBIE MEXaHM3MbI OMOJIOTUU Ha MOJIEKYJIIPHOM U
KJIETOYHOM YPOBHSIX.

Ymeer

OCMBICTIHBATE U (POPMYIHPOBATH JUATHOCTUIECKUE PEILICHHS
Mpo0OIIeM MOJIEKYISIPHOHN U KIIETOYHON OMOIOTHU ITyTEM
UHTErpanyu GyHAaMeHTaIbHBIX OMOJIOTHYECKUX
MIPEJICTABICHUH U CIIEIUATN3NPOBAHHBIX 3HAHUM B chepe
npodecCHOHANBHON AEATETbHOCTH.

Biageer

HaBBIKAMU OOHAPYKEHHsI 3aKOHOMEPHOCTEH U B3aMMOCBS3H
MEXIY Pa3IMYHBIMU [IPOLecCaMy OMOJIOTHH U CMEXHBIX
JUCLUIUINH.

[IK-1.3 Mcrionb3yeT B HAY4HOH U
MIPOM3BOCTBEHHO-TEXHOJIOT MUECKOM
JesITeIbHOCTH 3HAHUS
(yHIaMEHTaNbHBIX M MIPUKIATHBIX
pa3aenoB AUCLMILINH,
OTIPEEIISIOMHNX chepy AesITeNbHOCTH
MOJIEKYJIIPHOM U KJIETOYHOU
ouonoruu

3Haer

00 0COOEHHOCTSIX HAYYHOW U MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOH JIeSITeTIbHOCTU 3HAHUS (DYHIAMEHTAIBHBIX U
MPUKIIATHBIX PA3/ICIIOB JUCIUILTHH, ONPEIeIIOmnX chepy
JIeATEIbHOCTH MOJIEKYJISIPHOM U KJIIETOYHOW OMOJIOTHH.

Ymeer

HCIOJIB30BaTh B HAYYHOW U MPOU3BOJICTBEHHO-
TEXHOJIOTHUECKOH JIeITeTbHOCTH 3HAHUS (PYHIaMEHTAIBHBIX U
MPUKIIATHBIX PA3JICIIOB JUCIUILTHH, ONPEeIIOmnX chepy
JESITeIbHOCTH MOJIEKYJISIPHOW M KJIETOYHOM OMOJIOTHH.
Bnageer

HaBbIKaMH MPUMEHEHHUS TIOJTYYESHHbBIX 3HAaHUI UIMMYHOJIOTHH B
Hay4YyHO! U MPOU3BOJCTBEHHO-TEXHOJIOTHUECKOM IEATENBHOCTH U
W3YYEHUHU CMEKHBIX JTVCIUILINH.

IIK-2.1 PaspabaTbiBacT npaBuiia v
ITOPUTMBI IPOCKTUPOBAHUS,
BBITTOJIHEHHS J1a00PaTOPHBIX
OMOJIOTHYECKUX, IKOJIOTHIECKUX
HCCIIEIOBAHN.

3Haer

METOANYCCKHNE OCHOBBI HpoeKTI/IpOBaHI/ISI, BBIITOJIHCHUS ITOJICBBIX
" nmab0opaTOPHBIX OMOJIOTHYECKUX, SKOJIOTHYECKUX
HCCIIeJOBaHUH

Ymeer

pa3pabaThiBaTh TMpaBWJa M aITOPUTMBI TPOCKTHPOBAHUSA,

BEITIOJTHEHUS JTA0OOPATOPHBIX OMOJIOTHYECKHX, 3KOJOTHYSCKHUX
HCCIEIOBaHUI

Bnaneer

HaBBIKAMH pa3pabOTKH U COBEPIICHCTBOBAHUS HOBBIX MPABUII U
aJII‘OpI/ITMOB HpoeKTI/IpOBaHI/ISI, BBIITOJITHCHUA na6opaTopHHx
OMOJIOTHYECKUX, KOJIOTHYECKHUX MCCIIEA0BaHUN

[1K-2.2 Beinossser 1abopaTopHbie
OMOJIOTHYECKHUE, IKOTOTHICCKUE
MCCJICIOBAHUS C MCIIOJIb30BAHUEM

3Haer
COBPEMEHHYIO KJIACCU(UKAIUIO METOJIOB Hay4YHOTO
MCCIIeI0BAaHMs, CIeU(UKY ¥ TPAHHUIIBI HX IPUMEHUMOCTH;




HAay4YHBIX MECTOAUYCCKUX OCHOB

(hyHIaMEHTATBHBIX HCCIIEeTOBAHHA.

— crneunpuKy HUCCIeIOBaHUHN, XapaKTEpHBIX Ui Pa3IMYHBIX
OKOJIOTHYECKUX JUCIUIUINH, OCHOBHBIE KIIACCHI MOJIEINEH,
SIBJISTIOIITXCST  OTOOPKEHHEM PEATBHBIX CHCTEM — OOBEKTOB
HKOJIOTHYECKHUX HCCICAOBAHUL;

OCHOBHBIE METOIBI CTaTHCTUYECKOTO
KOPPESALUOHHBIN, PErPECCUOHHBIA U TUCTIEPCUOHHBIN
YmMmeer

WCIIOJIb30BaTh METOABI CTATUCTHYECKOIO aHANW3a AJsl OLEHKU
JIOCTOBEPHOCTH  NTaHHBIX, CpPaBHEHHUS OMIHPUYECKAX U
TEOPETHYECKUX COBOKYITHOCTEH, HAXOXICHUS B3aUMOCBSI3U
MEXIY T[EPEeMEHHBIMU, XapaKTEePU3YIOIIUMH  COCTOSHHE
CHUCTEMBI

Bnaneer

CHOCOOHOCTBIO CaMOCTOSITEIBHO aHAIN3UPOBATh UMEIOLIYIOCS
WH(OPMAIUIO, BBISBIATH (DyHIaMEHTaIbHBIE TPOOIEMBI, CTABHUTH
3aaqy

aHajm3a.

[IK-2.3 TIpuMeHseT METOAUYECKHE
OCHOBBI IPOCKTUPOBAHUA,
BBITTOJIHEHHS JTA00PAaTOPHBIX
OMOJIOTHYECKUX, 3KOJIOTHIECKUX
HCCIIE0BAHMM, UCIIONB3YET
COBpPEMEHHYIO anmnapaTypy U
BBIYUCIIUTEIbHbBIE KOMIIJICKCHI B
MOJIEKYJIIPHOH U KIETOYHOU
OHOJIOTHH.

3Haer

OCHOBHBIC COBPCMCHHBLIC ITOJICBBIC U na60paT0pHme METOAbI
UCCIIEIOBAHUS OMOJIOTHU M 3KOJIOTHU

YmMmeer

paboTaTh Ha COBPEMEHHOH aHAJMTHYSCKOH ammapaType
COBpEMEHHOH Ononornyeckoii naboparopun

Bnageer

COBPEMEHHBIMH METOJaMH HCCIEIOBAaHWH B OKOJIOTUH U
Ononoruu

JI71 IUCHMIUTAHBI UCTIOJIB3YIOTCS CIIEAYIOIINE OLIEHOYHBIE CPEJCTBA:

1. Onpoc

2. CuTyanlMOHHBIE 3a71a9H

YcTHBbII onpoc.

VcrHblii OITpOC MO3BOJICT OLHCHUTHL 3HAHWA W JIOTUKY CTYACHTA, YMCHHC

HCIIOJIB30BATh TCPMHHOJIOIHIO, BJIAACHHUC PCUYbI0 M HNHBIC KOMMYHUHKATHBHBIC

HAaBBbIKH.

OOGyuaroniast (GyHKITUS COCTOMT B BBISBJIICHUH JICTAJICH, KOTOPHIC TI0 KAKUM-TO

IMpUYrMHaM OKa3aJIMChb HCAOCTATOYHO OCMBICIICHHBIMH B XOIC y‘-Ie6HBIX 3aHATUN U

IIpY ITOJATOTOBKE K 3a4€Ty.

Ompoc — cpeAcTBO KOHTPOJISi, OPTaHM30BAaHHOE KakK CIelHaibHas Oecena

IperoaaBaTelis ¢ 00yJaroMMCs Ha TEMBbI, CBS3aHHbBIC C H3y4aeMOM TUCIMILIHHOM,
¥ paCCUYMTAaHHOE Ha BBISICHEHHE 00beMa 3HAHUN 00YJaronerocs Mo onpeacICHHOMY
pazzeny, Teme, mpoodyieMe U T.11.

IIpumeps! TEM 1J151 YCTHOTO OIIPOca
1. DOddexkTuBHBIC TpUEMBbl BBIMOJHEHUS TOJIH30BATEIILCKUX 3a7a4 B
coBpemeHHbIX OC.
2. ®aitnoBble MEHEHKEPHI TEKCTOBOTO pekMMa Ha npumepe Far/
3./InarHoctrka u KoHGUTYpalys KOMIbIoTepa. Mcnmons30BaHne CHCTEMHBIX



YTHUIUT U KOMAaHIHOU CTPOKH.

4. BBoa u popmaTupoBaHue TAOJUYHBIX TAHHBIX.

5. PacumiupeHHble  BO3MOXKHOCTHM  TEKCTOBBIX  PEIaKTOpPOB  JUJIst
dbopmaTpoBaHUs JOKYMEHTOB M BCTABKH HAYYHOU rpauKH.

6. IlpencraBnenue pe3ynbTaToB aHainu3a JaHHbIX. Co3qaHue MPE3eHTAlnN B
Power Point.

7. MynpTUMeIMa TEXHOJIOTUH: OCHOBBI pa0OThI CO 3BYyKOM U BHJIEO.

8. OOpabotka mannbix B Excel. Mcnomp3oBanue ¢opmMyn M MakKpOCOB.
Hcnonb3zoBanue MakpocoB 1jisi pacueToB B Excel.

9. Co3nanue 0a3 TaHHBIX.

10. Cepsucsl MaTepHer: padora ¢ e-mail, ftp.

11. [TonckoBbIE TPOTPAMMBI.

12. Co3nanue BeO-caiitoB. OcHoBbI TexHosorun HTML. Hcnonbs3oBanue
CSS.

13. MuTepHeT-nporpaMMupoBaHue cpeacrsamu JavaScript/

14. Peanu3anust MaTeMaTH4eCKUX aIrOpUTMOB Ha si3bike C++ B KOHCOJIBHBIX
IPUIIOKEHUSX.

15.Co3znanne Windows-npusioKeHUH.

16. Be160p MeTO/1a CTaATUCTUYECKOTO aHAIHM3a

CuryanmoHHbIE 32124 M.

1. OnucarenvHas cratuctuka (cpegHee, 95% noBepUTENbHBI MHTEpPBAI,
MeIuaHa W KBapTWIM) JJIs HCXOAHBIX U  MPeoOpa3OBaHHBIX  JaHHBIX
(mpeobpazoBaHus orapudma, KBaIpaTHOTO KOPHS, YTII0BOE (PUIIPEOOpa30BaHNUE)

2. Broibopounble cpaBHeHHS Il chydas JOByX Trpynmn.  Bwidop
napameTpuueckoro (t-kputepuii CThIOJIEHTa) WM HETAPMETPUIECKOTO (KpUTEpUi
Manna — YUTHH) MeTO/1a 1J1 KOJIMYECTBEHHBIX MOKa3aTele Wik aHallu3 TaOJIUIIbI
COMPSHKEHHOCTH  (KpUTEpUM  XHM-KBaApaT) [Jisi KAayeCTBEHHBIX MPHU3HAKOB C
o0ocHOBaHMEM BrIOOpa. Hamucanue cratuctTudeckor yactu paszzaena «Marepuan u
METO/IbI», OMTMCAHNE PE3YJIBTATOB, TPA(PUK, BEIBOI.

3. BwiOopounsie cpaBHEeHHs mJis ciaydas TpEX u Oosee rpymm. Bwidop
apaMeTpUUYECKOro (IMCIEPCUOHHBIN aHAIN3) WU HENAPMETPUUYECKOTO (KpUTepuid
Kpackena — Yomnuca) MeTo/ia CpaBHEHHS WU aHAIU3 TaOJUII CONMPsHKEHHOCTH
(kpuTepuil XHu-KBaJpaT, aHaJM3 OCTAaTKOB) JJIsI KAueCTBEHHBIX MPU3HAKOB C
o0ocHOoBaHUEM BbIOOpa. MHOKECTBEeHHbIE CpaBHEeHU . Hanucanue cratuctuueckon
yacTH pasnena «Marepuan 1 MeTObD», OTIMCAHUE PE3YIbTATOB, rpaduK, BHIBOJL.

4. AnHamu3 3aBHCHUMOCTH. BpIOOp MeToma JWHEHHOW perpeccu ¢
00OCHOBaHHEM. YpaBHEHHUE PErpeccuu, OI[CHKa KadecTBa MOATOHKH C Pacuérom
kod(dummeHTa qeTepMUHAIINY, OTICHKA CTATUCTHYECKON 3HaYuMOCTH. Hanmcanuve



CTATUCTUYECKON yacTu paznena «Marepuan U METOJbl», ONUCAHUE PE3YIbTATOB,
rpaduK, BBIBOI.

5. B xoze skcnieprMeHTa OlIEHUBAIACh TOKCHYHOCTh MTPOO BOBI HA IPUOOpE
«buoTtectep» ¢ UCIOIB30BaHUEM KYJIbTYpHI Mapamennid. [lokazaTenu TOKCHYHOCTH
OJIHOM MPOOBI B MIECTH MOCIIECIOBATEIIbHBIX U3MEPEHUAX COCTABUIIU:

0,24 0,23 0,27 0,32 0,35 0,39

Beruucnuth cpeiHee W €ro CTaHIapTHYIO OMIUOKY, onpenenutb 95%-Hbie
JIOBEPHUTEIIbHBIE WHTEPBAJBI JJISI CPEIHET0, pacCuyuTaTh KO3()PUIMEHT BapHaIlnH.
Uem HacTOpakuBaloOT MOTy4deHHbIE NaHHbIE? [IpoBefeHHE KaKOro SKCIEpUMEHTa
HE00XO0AUMO, €CJIH MOJ00HAas KapTUHA HAOIIOJACTCs PETYIISAPHO?

6. Ha wmapr-ampenp 3amilaHdpoBaHa cepus HIKCIIEPUMEHTOB IO OIICHKE
JEeUCTBUS psiia MpenapaToB Ha MoKazaTeJiM MMMYHHUTETa OelbiX Kphic. B siHBape
ObLIa IPOBEIEHA OTPAOOTKA METOJUKH: Y 8 MHTAKTHBIX JKMBOTHBIX OBbLJT ONpe/ieNieH
OaKTEepULIMIHBIA UHJIEKC CHIBOPOTKHU KPOBU. DTH 3HAUCHUS] COCTABUIIU:

9798 97 96 96 9590 94 .

B KOHTpONBHOI TpyIllie MEPBOTO MPOBEICHHOTO B MapTe€ 3IKCIEPUMEHTA
WHJIEKCHI OBLITH:

899691 74 /8.

3HayeHUs B ONBITE UMEIU JIMIb TEHACHIIUMIO K Pa3IMuUsIM C KOHTPOJEM,
MOATOMY TOCTYNMWJIO TMPEIJI0KEHUE YBEIUYUTh OOBEM BBIOOPKH, OOBEAMHUB
MpOOHYI0 3UMHIOI0 W KOHTPOJBHYIO BECEHHIOIO Tpynmbl B ojaHY. KoppekTHo nu
Takoe 00benHenne?

7. Ilpu artectanuu aHATUTHYECKON JTabopaTopuu i ObLIU MPEIOCTABICHBI
KOHTPOJIbHBIE 00pa3ibl MOJIOKa C 3aJaHHBIM COJIEPKAHUEM MBIIIbsIKA. JTH
3HAUCHUS W PE3yJbTaThl ONpPECICHUs B Ja0OpaTOPUU MPEACTABICHBI B TaOJHIIE.
Crowut u, mo Bammemy MHEHHIO, BbIIaBaTh JIAOOpATOPUH arTecTar?

Kpurepumu oueHkn TecTupoBaHus

OIleHKa 50-60 6amtoB 61-75 6amioB 76-85 6ammoB | 86-100 6amos
(HEYOBIETBOPUTENHHO) | (YAOBIETBOPUTEIHHO) (xopor1110) (oTHYHO)

MeTtoanueckue pPeKOMEeHIALNH, onpeesomme npoueaypsbl
OLICHUBAHUSA Pe3yJIbTATOB 0CBOCHMS JUCHHUILIUHBI

OueHo4YHbIE CPpeACTBA AJsl MPOMEKYTOYHOM aTTecTAlMU

HpOMe)KYTO‘-IHaﬂ arrecranust CTyACHTOB II0 AUCHUINIMHE IIPOBOJUTCSA B



COOTBETCTBHM C JIOKaJbHBIMM HOpMaTuBHbIMU aktamu JB®DY wu sBisgercs
obs3atenbHON. PopMa OTUETHOCTH MO JUCHUIUIUHE — 3a4eT. 3a4UeT 10 JUCITUTIIINHE
BKJIFOYAET OTBETHI HA 2 BOIpOCA.

MeTozmqeclme YKa3aHud 1o caave 3a4éra

3ader mpuHUMAETCS BEAYIIUM IperofaBaTeieM (JI0IeHToM, Ipodeccopom),
3a KOTOPBIM 3aKpeIUJICH JaHHbBIN BU y4eOHON HArpy3Ku B MHIUBUIYaJIbHOM IUIaHE.
dopma NpoBENCHUS 3a4€Ta YCTHAS.

Bo Bpems npoBenieHus 3adeta oOy4aronIuecss MOTyT MOJIb30BaThCs paboyeit
IIPOrpaMMON JUCIUIUIMHBI, a TAKXKE C Pa3pelleHHs] [IPENO0IaBaTes, IPOBOISIILETO
3a4eT, CIPABOYHOM JIUTEPATYypO U IPYTUMHU TOCOOUSIMH.

Bpewms, mpenocraBisiemoe oOydaromieMycsi Ha MOATOTOBKY K OTBETY Ha
3ayere, JOJKHO cOCTaBiATh He Oosee 40 MunyT. [1o ucTeueHnn JaHHOTO BpEMEHU
oOy4Jaronuiicst 10KeH ObITh TOTOB K OTBETY.

[IpucyTcTBUE Ha 3a4eTe MOCTOPOHHUX JHI] (KPOME JIUL, OCYIIECTBISIOUINX
IPOBEPKY) 0€3 pa3penieHus] COOTBETCTBYIOLIUX JIMIL (PEKTOpa MO0 MpOpeKTopa 1o
yueOHol pabote, aupektopa [lxonel, pykoBoautens OIIOIl wnm aupexTopa
JenapramMeHTa), He Jomyckaercs. WHBaiuapl W JuUa € OrpaHU4YEHHBIMU
BO3MOYKHOCTSIMH  3JI0POBbS, HE MMEIOUIME BO3MOKXHOCTU CaMOCTOATEIbHOTO
NepeABIKEHUS, TOMTyCKAIOTCS Ha 9K3aMEH C COMPOBOXKIAIOITUMHU.

[Ipu npoMexyTOYHOW aTTeCTaluu O0y4YaroIIUMCs YCTaHABIMBAETCS OLEHKA
«3auTEHO» WIN «He3auTeHo». [Ipu HesBKke oOyuaromierocss Ha 3a4eT B BEIOMOCTH
JIEAETCs 3aIIUCh «HE SIBUJICS».

Bonpocsl k 3auery

1. KubepHeTnueckue npeacTaBieHust 0 OMOCUCTEME.

2. AnanTanys CUCTEMBL.

3. TpurrepHble CUCTEMBL.

4, Her>arponuiineie npeacrasieHust o Onocucreme. Hersurpomms.

d. [Tonsitue monenu. IlarrepH. [laTTepHbl B OMOJIOTHH U METUTIUHE.

6. OObBeKThI, Tenu © MeToAbl MozenupoBanus. Kimaccudukamms
MAaTEMATHYECKUX MOJEIEH.

1. CoBpeMeHHas kiaccuukanys Mojenei OMoJIOrHuecKiX MpoIecCoB.

8. [lonatre o TPOM3BOJHOM U crHoco0ax ee HaxoXIeHus (mpaBuia

muddepennpoBanusi). dPuznueckuil cMbica au@depeHIUaNbHbIA  YpaBHEHUN.
Orarbl MaTEMaTHYECKOTO MOJIETUPOBAHMSL.

Q. ®a3oBas miockocTb. DazoBeiii nmoptper. DazoBoe NPOCTPAHCTBO U
(ha30BbIC TPACKTOPHUHU.



10. Karactpodizm KroBne.

11. Teopus katactpod.

12. Kuneruueckue mojenu. MojaennpoBaHUEe aKTUBHOCTH MEMOpPaAHHOTO
KaHaa.

13. Mogenps pocta MNOMyMAUMUA. OKCIOHEHIMAIBHBIM pocT. Mojenb
DepxroabcTa (JTJOTUCTUUCKOE YPAaBHEHUE).

14, Mopenp pocTta MNONYJALMH C YYETOM «OXOThI». 3aBUCUMOCTh
MIOBEJICHUS CUC

15. Temsl OT IapaMeTpa OXOTHI.

16. Mogens dbepMeHTaTUBHOMN peaKkuuu. O6e3pa3mepuBanue,
UCCJIEJIOBAHHUE.

17. Penyxuusa pepmenraruBHor Mmozaenu. [lceBnoctanmonapHas MOJENb.

18. 3aBHCHMMOCTH KOHIICHTpAIMU CyOCTpaT-(epMEHTHOTO KOMIUIEKCa M
CKOPOCTH

19.  ¢epmMeHTaTHBHOI peakuuu OT KOHIEHTparuu cyoctpara. Koncranra
Muxasnuca.

20. I'padux Jlaitnyusepa-bepka.

21. Mopenb KOHKYPEHTHOTO UHTHOUpOBaHUs (DEPMEHTATUBHON PEAKIIUU.

22. Mopaenb HEKOHKYPEHTHOTO  HWHTHOWMpOBaHHUS  (HEpMEHTATHBHOU
peaKIm.

23. MopenupoBaHue KOOIICPATUBHBIX SIBICHUH B (PEPMEHTATHBHBIX
peaxIusX.

24.  Hurubupoanue cyocTparoM. MoJiens peakiiuu TPUTTEPHOTO TUIIA.

25. Mojenb reHeTHYEeCKOTO TPUTTepa.

26. Monenn B3aMMOJACHCTBYIOMNX BHUAOB. KOHKypeHIUs, CHUMOHNO3,
XUIITHUK-

27. xepTBa. Moaenb KOHKYpPHPYIOIIUX  BUAOB. [lomynsmuoHHbBIE
TPUTTEPHI.

28. Mopuenb XUITHUK-KEPTBA.

29. MopaudunmpoBaHHas MOJIENb XUITHUK-KepTBa. [IpeaenbHbIi TUKIL.

30. Bugasl TpaHcmopTra BemeCTB B KIETKaxX. YpaBHeHue AudQys3uu.

Cranuonapnas auddys3us. XapakTepHble pacCTOSHUS U BpeMeHa auddy3un.

KpuTtepun BoICTaB/IeHUS OLIEHKH 00y4aroieMycsi Ha 3a4ere

OneHka 3auera

TpedoBanus k cpOpMHPOBAHHBIM KOMIIETEHIMAM




«3a4YTCHO»

«3a4TE€HO» BBICTABISIETCA OOYy4alolIeMycsl, €CIM OH TIIyOOKO M
IIPOYHO yCBOWJI IPOTPaMMHBIA  Marepuain, HCYEPIIBIBAIOIIE,
IIOCJIE0BATENbHO, YETKO M JIOTUYECKM CTPOMHO €ro H3jaraer,
yMEeT TECHO YBS3bIBATh TEOPHIO C MPAKTUKOH, CBOOOTHO
CIpaBJIETCA C 3aJadaMd, BOIPOCAMHM U JPYIMMH BHIAMHU
IIPUMEHEHUs 3HAaHUM, IPUYEM HE 3aTPYAHSIETCS C OTBETOM IIpU
BUJOU3MEHCHUM 3aJlaHUM, HCIOJIB3YeT B OTBETE Marepuall
MOHOTpauueckord  JUTEepaTyphl, MPaBUIBLHO  OOOCHOBBIBACT
IIPUHATOE PEIICHUE, BIAJECET Pa3HOCTOPOHHHMHU HAaBBIKAMU M
IIPUEMaMU BBIIIOJIHEHUS INPAKTUYECKUX 3aa4 110 METOAOJOTHH
HAy4YHBIX MCCIIEIOBAHNN.

«3a4TCHO»

OreHKa «3a4TE€HO» BBICTABISETCA 00yUYaIOMIEMYCsl, €CIIM OH TBEPAO
3HAaeT MaTepuain, rpaMOTHO U MO CYIIECTBY H3JaraeT ero, He
JIOTIyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha BOIPOC,
MPABWJIbHO MPUMEHSIET TEOPETUYECKUE TMOJOKECHHS MIPU PELICHUH
MPaKTUYECKUX BOMPOCOB MW 3aj7ad, BIAJeeT HEOOXOJAUMBIMU
HABBIKAMU M MPUEMaMH MX BBIIOJTHEHHUS

«3a4YTCHO»

OreHKa «3a4TEHO» BBICTABIICTCS 0OYUYarOIEMYCsl, €CIIM OH UMEET
3HaHUS TOJIBKO OCHOBHOTO MaTepHajia, HO He YCBOMJ €ro JeTajei,
JIOITyCKaeT HETOYHOCTH, HEJ0CTaTOYHO IIPaBUJIbHBIE
(GOopMyYIMPOBKH, HAPYIIEHUs JIOTMYECKOW IOCIEI0BaTEIbHOCTH B
M3JI0’)KEHUU TPOrPaMMHOI0 MaTepuasa, UCIbITHIBAET 3aTPYAHECHUS
IPY BBINOJIHEHUH IPAKTUYECKUX paboT.

«HE3AYTCHO»

OrneHka «HE3auTEeHO» BBICTABIIAETCS 00y4aroIIEeMycsi, KOTOPbII He
3HAeT 3HAYMTEIbHOI YacTU MPOrpaMMHOI0 MarepHaia, J0IMyCKaeT
CYyILIECTBEHHBIE OLINOKH, HEYBEPEHHO, c 00JIBIINMU
3aTPyIHEHUSIMH BBINOJIHSAET MpakTHueckue padotsl. Kak mpasuio,
HE3aYTeHO CTaBUTCS OOYyYaloIIMMCS, KOTOpble HE MOTYT
OPOJOJDKUTE O0ydyeHue Oe3 JONOJIHUTENBHBIX 3aHATHH 10
COOTBETCTBYIOLIEH TUCIUTIIINHE.




