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AHHOTAIIU S
paboueii nporpamme! yueGHoi aucuumingel 51.0.8 «CucremMHasn GHOJIOT M
JUTSI MOATOTOBKH MATHCTPOB no Hanpasienuio 19.04.01 «BuotexHoJ0rHs»,
HAnpaslieHHOCTh « BHOMHIKeHepHA H GHOHAHOTEXHOTOTHH»

Ienn ocBOeHHS1 THCOMIIHHBI: OCBOEHHE CTYJNCHTAMH TEOPETHYECKHX 3Ha-
HUH H NpaKTHYECKHX HABBEIKOB B 00JacTH COBPEMCHHOH CHCTEMHOH OMOJOrHH,
NPUHLUMIIOE MCHONB30BAHUS METOJOB CHCTEMHOH OMOJIOIHM U PEUICHHS COBpe-
MEHHBIX 3a/124 CEJIECKOro XO034icTBa, MEAULMHEL H /ID.; KPHTHYECKOTO aHanu3a mnpo-
OJIeMHBIX CUTyaluuil Ha OCHOBE CHUCTEMHOIO HOAXO0AA, BeIPAOOTKHM CTpaTerui neii-
cTBHI; aHanu3a, 0000ILEHHA M HCIIONB30RAHHA (QYHIAMEHTANEHEIX U MPHKIAJHEIX
3HaHHH B 06nacTH OHOTEXHOJIOTHH NI PEUIEHHS CYLIECTBYIOIIMX M HOBBIX 3aiay B
npodeccHoHanbHO# 00N1aCTH; HCIONBE30BAHAA CHELHATH3HPOBAHHOTO NPOrpPaMMHOro
obecrieuenus, 0a3 HaHHBIX, aganTallik M3BECTHBIX MPOrpaMMHBIX IIPOAYKTOB, JJI€-
MEHTOB HCKYCCTBEHHOTO HMHTENIEKTA i pelleHus 3anad npodeccHoHanbHOH aes-
TEJIBHOCTH; BEIOOPA H HCIOJNE30BAHHS COBPEMEHHEIX HHCTPYMEHTANIEHRIX METOJIOR H
TeXHOJIOTUi{, 0CBAHBAHUs HOBBEIX METOAOB M TEeXHHMKH HCCIISOBAHHUH IMA pelleHHs
KOHKPETHRIX 3334 Mpo(ecCHONANBEHON AeaTebHOCTH; NPe/ICTABNEHHA Pe3yILTaToB
npodeccHOHaNBHOH JIEATEIEHOCTH HAa PYCCKOM M HHOCTPAHHOM A3BIKAX B BHAE
HayUHBIX JIOKJIAJIOB, OTYETOB, 0030POB M NyONHKaLUi ¢ HCIOJIBE30BaHHEM COBPEMEH-
HBIX HHOOPMAIHOHHEIX TEXHOJIOTHIA,

Mecro JHCHMIVIAHBL B y4eGHOM nJjiaHe: JUCUMIUIMHA BKJIIOYEHA B o0s3a-
TEABLHYIO 4acTh yuebHOro miana no Hanpasnenuo nogroroeku 19.04.01 — Buorex-
HOJIOTHA.

TpeGopaHH K pe3yJbTATAM OCBOeHHS JHCLHILUIMHEI: B PE3YNLTATE OCBOE-
HUS HUCHMTLTUHEL hopMUpyroTes creaylomue komnereHuun: YK-1, OTIK-1, OIIK-2,
OI1IK-4, OIIK-7.

KpaTtkoe cogep:xanue gueuumiaHel: Kype «CHcTeMHas OHONIOTH» TIpeIHa-
3HAYEH [N M3YYeHHs CTYAEeHTaMH MaruCTpaTtyphl COBPeMeHHOH cHcTeMHOol 6Hono-
THH, a TAKKXe BO3MOMKHOCTEH NMpPHMEHEHHs 3HaHMH C 1ENblo M3yHdeHHA QyHOameH-
TaJIBHBEIX NPHHOMIIOB XKH3HH H BO3MOMXKHOCTEH yjydlleHHs MX MPH3HAKOB H CBOHCTB
JKMBBIX  00bexToB.  JIHCUMIUIMHE  MMEeT  TEOPETHUECKYH) M MPaKTHKO-
OpPHEHTHPORAHHYIO HATIPARIEHHOCTE.

TpeAmecTByIOMMMH KYPCAMH, HA KOTOPBIX HEMOCPENCTBEHHO Obasupyercs
pucupnmuHa «CHcTeMHas OHOAOTHA» ABAAIOTCA «METOMONOTHYECKHE OCHOBEI MC-
CNEIOBaHHI B OMOTEXHOIOIMH», «MeTosl MOJENHPOBAHHA OHOTEXHOIOTHYECKHX
npoueccosy, «Knerounas umxeHepus», «[eHHas uHxeHepus». Jucuuruinga «Cu-
cTeMHasA OHOIOTHM» ABIAETCA OCHOBOMOJAralomieit s H3ydeHUA CeAYIOUIHX JHc-
uunmuH: «MonekynspHas reHeTuka», «buonndopmMarukay, «[Ipuknagnas 6norex-
HONOrusA», «OCHOBBI KOMMEPLHATH3ALHH TEXHOAOTHYECKHX JOCTHXEHHH.

O0mas TpyJ0eMKOCTh AHCUMILIMHBI/B T.M. NPAKTHYeCKas MOJr0TOBKA:
216 (6 3au.en.) /0

IIpomexyTouHBI KOHTPOJE: 3a4eT (1 u 2 cemectp), ak3aMeH (3 ceMecTp).



1. Heab ocBOCHHSA IHCHUTIIMHL]

Llenplo0 OCBOEHMS AHCLHINIMHEL «CHCTeMHAs GHMOIOIHA» SBIIIETCA OCBOCHHE
CTYACHTAMH TCOPETHYECKHX 3HAHHI B 06JIACTH COBPEMEHHOH cHCTeMHOI BHONOTHH,
MPHHIMIIOR HCIIOB30BAHUA METOJI0B CHCTEMHOH OHMONOTHM [N peIleHHA COBpe-
MEHHBIX 3a/1ay CeNbCKOro X03aicTha, MEMUUMHEL U ApP.; KPUTHUECKOTO aHaJIH3a Mpo-
ONEMHBIX CHTYaUHii HA OCHOBE CHCTEMHOIC NOAXOIA, BBIPaDOTKH cTpaTerHit me-
CTBHIi; aHann3a, o606LUIEHHS M HCMOJB30BAHHS (PYHIAMEHTAILHEIX H NPHKIAIHBIX
3HaHHH B 001acTH OMOTEXHOJSOTHH IS PCIICHUA CYLIECTBYIONIHX M HOBBLIX 3a[ay B
mpodecCHOHANBHOM 06IACTH; MCTIONB30BAHKS CIIELIHATH3HPOBAHHOIO [IPOrPaMMHOIC
obecrieyenns, 6a3 JAHHBIX, ANANTALUHNA W3BECTHBIX MPOTPaAMMHBIX MPOAYKTOB, 3Jie-
MEHTOR MCKYCCTBEHHOTO MHTEJUIEKTa Jjis pelleHMs 3anad npodieccuoHalbHol ned-
TENBHOCTH; BHIBOPA H KCIIOIB30BAHKUA COBPEMEHHBIX HHCTPYMEHTANBHBIX METOJIOB H
TEXHONOTHH, OCBAaHBAHHA HOBBIX METOZOE M TEXHWKH WCCIEJOBAHHH JUId PEICHHA
KOHKPETHBIX 3a1ay npodeccHOHaNbHOH AesTeIEHOCTH; NPEACTAaRIeHH PE3yNLTaTOR
npo()ecCHOHANBHOM AEATENBHOCTH HA PYCCKOM M HHOCTPAHHOM SA3BIKAX B BHIE
Hay4YHBIX JOKIAL0E, OTYETOB, 0030POB K nyONHKaIMif ¢ HCTIONL30BAHUEM COBPEMEH-
HbIX HHPOPMAUUOHHBIX TEXHOJIOTHH.

Lenk AHCUMIUIMHLL COOTHOCHTCA ¢ OOIUMME Lie/isIMH OCHOBHOH 1podeccHo-
HaTpHOM o6pazoparensroi mporpaMmer (OIIOIT BO) no nanpapnennio 19.04.01 —
BHOTEXHOIOrKA, B pAMKaX KOTOPOro H3ydyaeTcs NaHHAsA THCLHINIMHE.

2. MecTO AMCUMILIHHLI B Y4eGHOM Npoliecce

Jucuuminaa «CucreMHas OHOJIOrHA» BKIOUEHa B 0053aTebHyI0 YacTh yueh-
Horo mnaHa. Jucumnnuna «CucteMHas GUONOrHS» pealu3yerca B COOTBEICTBHH C
Tpedosanuamu GIOC, OO BO u YueGHoro nnana no HanpaeneHuo 19.04.01 —
Buorexuomnorus.

[MpeMuecTEyOIMAME KypcaMy, Ha KOTOPBIX HeIoCpelCcTBeHHO Oasupyercs
jucuuiiiHa «Cucremuas OUOJIOTHA» SBIAIOTCS «METONONOTHYECKHE OCHOBBI HC-
crenoBanuii B GHOTEXHONMOTHHY, «MeToasl MOIENHpOBaHHA OHOTEXHOJOTHYECKHX
npoueccoBy, «KneroyHas HHKeHEpUA», «I eHHAs MHKEHEPHSI».

Jucuununa «CvcreMHas OHONOrHA» ABIASTCA OCHOBCMONAraloLIeH ija usy-
USHHS CIENYIOINX AMCHMIUTHE: «MosekynsapHas reHetuka», «buonndopmatukay,
«IIpuknanHas 6uoTexnomorua», «OCHOBL KOMMEPLMANU3AUHH TEXHOJOTHUECKHX
JOCTHAKEHHITN.

OcoBeHHOCTEI0 AUCLHMIUTHHEL ABMsIeTes QYHAAMEHTAIBHBIN MOAX0M K MPaKkTH-
yeckol peanuzanvH Ueneit OCBOSHHA JMCUWIIIMHEI, OXBATBHIBAIOWMHA LHHUPOKMH
CIIEKTP TEOPETUYECKHUX 3HAHUN U MPaKTHUECKHX HABBIKOR,

Pabouas nporpamMMa JHCUMIAMHEL «CUcTeMHas OHOJIOTHA» Ul HHBANHIOE H
JIML, ¢ OTPaHHUEHHBIMH BO3MOKHOCTAMH 3/10pOBbs Pa3pabaThIBACTCA HHAWBHIYAIb-
HO C yueToM ocoOeHHOCTeH MCHXO(M3UYECKOro pasBHUTHA, HHIMBHIYaIbHEIX BO3-
MOYKHOCTEH H COCTOsIHMA 310POBbA TAKUX O0yHarIIHXCA,



TpeGoBaHus K pe3yabTATAM 0CBOCHHSA YIe0HO0I NHCIMILIMHEI

Tabnuua 1

No Kon Conepwanne HuapkaTopsl KoMIte- B pesynrrate H3yueHAs yueOHOM AHCIHITHHE] 00Y9IaIOMHec JOMKHEL
o | FOMC | oMnerennmy (s o8 wacti) s IHATE
TEHIMH (st 3++) YMCTE BIIARETE
1. |YK-1 CriocobeH ocyIecTBIATE YK-1.1 3Ha€T METOAB! | METOIbI KPHTHIECKOrQ BBLIBIATE H AHATH3HPO- | HABBIKAMM IIOMCKA BADH-
| KPHTHYCCKHI aHANM3 Npo- KPHTHHYECKOTO AHANM- | AHANH3A H OLICHKH COBpE- |BaTh NPOGIEMHYIO CUTYa- |aHTOB pEIICHHS BELIB-
| OeMHBIX CUTyalHii Ha OCHO- | 32 M OLICHKH COBpE- MEHHBIX HAYYHBIX JIOCTH- |IHIO KaK CHCTEMY, BEIAB- |JIEHHON npoGneMHoi
BE CUCTEMHOTO NMOAX0/3, BHl- | MEHHBIX HAYYHBIX I0- |3KEHHH, OCHOBHBIE NIPHH- |JIA1 €€ COCTABIAIOUIME H | CHTYAaLMH Ha OCHOBE J0-
pabaTbBaTh CTPATETHIO AeH- | CTHIKEHMH, OCHOBHBIC | LIMIIEI KDHTHUCCKOTO aHa- | CEA3M MEAKTY HUMH CTYIHBEIX HCTOUHHKOB
CTBHI NIPHHUMIBL KPUTHYE- | 32 HH(opMaLHH, Onpese-
| CKOrO aHanu3a JIHHUA B PaMKaXx BBI-
GPaHHOrO PELICHHS BO-
IpocoB (3a1ad), noane-
WAITHX JanbHEeHIIeH
pazpaborice, 1 060CHO-
; BRIBAHHA BEIOOpA
2 VYK-1.2 BesiBiiseT 1 | METOJIBI KPUTHYECKOTO BBUIB/IATE H QHAIM3HPO- | HABBIKAMH II0HCKA BapH-
AHATH3UPYET MPOo- AHANK32 ¥ OLEHKH COBPE- |BaTh NPOONEMHYIO CHTYa- | aHTOB PEHICHHS BEISB-
OneMHYIO CHTYAUMIC | MEHHEIX HAYUIHBIX JOCTH- | IIHIO KAK CHCTEMY, BBIAB- | JIEHHOI MpoGIeMHOi
KaK CHCTEMY, BEIIBIISS |JKCHHHA, OCHOBHEIE NPUH-  |1Isi €€ COCTARAIOIIME H | CHTYAIIMH Ha OCHOBE J0-
€€ COCTABIAIOWME M | IMIBI KPUTHYECKOTO aHA- | CBAZH MEXKAY HHMH CTYNHEIX HCTOYHHKOB
CBAZH MEKLY HUMHU JnH3a HH(OpMaHy, onpeze-
| JICHHA B PAMKAaX BBI-
6paHHOTO pELIEHIA BO-
| TIPOCOB (3a1a4), IoIe-
HAUX JaNbHEALLEH
pazpaboTke, 1 060CHO-
i BBIBAHU:A BHIJOpA
3t YK-1.3 Ocymecrsisa- | METOJbl KPHTHUECKOTO BLIABNIATDL M AHANH3HPO- | HABBIKAMM IIOHCKA BapH-
€T MOHCK BAPHAHTOR | AHANM3A H OLIEHKH COBPE- | BATh NPOGIEMHYIO CHTY2- |4HTOB PEINEHUS BhISB-
PEIIEHNS BEIABICHHOH | MEHHBIX HAYUHBIX JOCTH- |IIMIO KAK CHCTEMY, BBLAB- |JIEHHOH npoGneMHol
npoOIEMHO CHTya- | KEHHIA, OCHOBHBIC IPHH- | JIAA €€ COCTABAAIOIME H | CHTYAI[MH HAa OCHOBE J10-
6
No Kon Conepxcanme HHﬂHKaTOpbluKOMI'[E- 3 B pesysbrare H3yueHus yqeGHOM NHCUHILIMHBL 00YYaropecs JOMKHEL
o KoM KOMITETEHIHE {HTH €€ 9acTH) ksHT | 3HATh YMETh BIIAIETE
TEHLIAH (s 3++)
L(HH Ha OCHOBE JI0- L(HITBL KPHTHYECKOTO aHa- | CBA3H MCKIY HHMH CTYNHBIX HCTOYHHKOB
CTYITHBIX HCTOYHHKOB | JIH34 undopmanuy, onpeae-
uaopmauun. Onpe- NICHAA B PAMKAX BEI-
JENAET B paMKax Bl OpaHHOTO PEeLUEHHS BO-
OpaHHOTC pPemeHnHs npocos (3a1a4), Mome-
BOIPOCH! (3a/1a4M), JKALMX JanbHeIei
' MOIIEIKALIHE JaThb- pazpaborke, 1 060CHO-
| | neifieit paspaboTke, BEIBaHMA BBIOOpPa
i | 1 000CHOBBIBAET €I0
| | BeIOOp. [Tpemnaraer
| | crI0cOGHI HX pelenHs
i—4._ | YK-1.4 Pa3paGaTsiBa- |METOMBI KDHTHYECKOTO BBISB/IATh M AHAA3APO-  |HABEIKAMH PaspaCoTKH
| €T CTPATErHIO TOCTH- | AHATM3A H OLEHKH COBPE- |BATh MPOOICMHYIO CHTYA- | CTPATErMH JOCTHKCHHA
! JKEHHS [IOCTABICHHOH | MEHHBIX HAYYHBIX HOCTH- |IHEO Kax CHCTEMY, BEIB- |NOCTABICHHOM HENH KaK
LENY KAK TOCICA0BA- |JKESHHMif, OCHOBHEIE IIPHH- | JIAf €€ COCTABJIAIOUIME U | IOCTICIOBATENEHOCTh
‘ TENBHOCTH IIAroB, LBl KPHTHYECKOTO aHa- | CBA3H MEXKLY HUMH LIAroB
E MPENBHAA PE3YIBTAT  |IH3A
| K@KIOTO M3 HUX, Olle-
I HHBas MX BIMAHHE HA
‘ OKpYKAIOMIHIA MHP
(5. |OIIK-1 | Crnocoben ananusnposars, OIIK-1.1 3Haer co- COBPEMEHHBIE aKTyallb- AHANM3MPOBATH TCHACH-  |HABBIKOM HENIOBBLIX KOM-

0G00IIaTh M UCIIONL30BATh
(yHIaMEHTATBHBIE H NPH-
KJIAIHbIC 3HAHMS B 00nacTu
OHOTEXHONOTHH I PSLICHHA
CYLUECTBYIOIMX ¥ HOBBIX 3a-
Ia4 B MPO(ECCHOHANTBHOM
obracTH

BPEMEHHEIE aKTYallb-
HBIE IPOONEMBL, Oc-

| HOBHBIC OTKPBITH: H

METOAONOTHIECKHE
pa3spaboTky B obnactu
BGHONOTHIESCKMX U
CMEHHBIX HAYK

HBIE IPOOIEMEL, OCHOB-
HBIE OTKPBITHS H METOJIO-
JIOrHYecKHe pa3paboTKH B
obnacTd GUONIOTHYECKHX
H CMEXKHEIX HayK

MM PA3BATHA HAYIHBIX
HCCIIENOBAHHH H NIPAKTH-
YECKHX pa3paloToK B H3-
Gpanuoii cepe mpodec-
CHOHAITBHOH AEATENBHO-
¢, crnocoben Gopmyn-
POBATh HHHOBALHOHHBIS
npenoskeHna I pene-
HHA HECTAHAAPTHBIX 3a-
Jiad, HCHoJb3ys yriyo6-

MYHHKAIHH B MEHIHC-
LIHIUVIHHAPHOM ayIHTo-

PHH, IPEACTAB/ICHHA U

o6cy K IeHUs NpeIara-
€MBIX PEIICHHIH




Kon

HHI[H!{BTOpLI KOoMIe-

B pesyubrarte u3ydeHus yaeGHON AHCIMNIMELL 00YYAOIMECs TOMKHEL

Ne
i | e Koune’rai?liipﬁ}fzé 4acTu) pen 3HATE
TCHIMK (s 3++) YMETh BJIAJETh
JIEHHYIO OOLIEHAYIHYIO H
METOAIMMECKYIO CrIeLH-
ANBHYK) JIOArOTOBKY
6. OIIK-1.2 YMeer aua- |COBPEMEHHBIE AKTYallb- | AHANM3HPOBATE TEHAEH- | HABBIKOM JIETOBBIX KOM-
JH3MPOBATh TEH/ICH-  |HBIE MPOOICMEL, OCHOB- | LIMH PA3BHTHSA HAYYHBIX | MYHHKALHH B MEXIHC-
UMM PA3BATHA HAy4-  |HBIC OTKPEITHS H METOAO- |HCCIENOBAHHI M MIPAKTH- | IMILTHHAPHON ayJUTO-
HBIX HCCIIENOBAHMH U | TOTHIECKHE PaspaboTky B |UeCKHX pa3paboTOK B H3- | PHH, IPENCTABIEHNA H
NPaKTAIEeCKHX paspa- |ofnacTn Guonormeckux | GpaHHoi chepe npodec- | oGCyxueHNs npeatara-
60TOK B H30paHHOH H CMEKHBIX HAYK CHOHANBHOH JEATENBHO- | EMBIX PEIICHHIT
cepe npodeccuo- ¢TH, criocoben dopmyu-
HaJIBHOH JeATeNsHO- POBATE HHHOBAUMOHHEIE
cry, cnocoleH (pop- TPEJUIOKEHHA 1A pelle- |
MYIHpOBaTh HHHOBA- HHsl HECTAHIAPTHEIX 3a-
LUOHHBIE TIPELIOMKE- Jad, HCIIONB3Yys yriy6-
HHA LIS PEILCHHA HE- JEHHYIO 00LIEHAYYHYIO H %
CTAHIapTHEIX 3a8ad4, METOIMUECKYIO CHELH-
HCIIONB3YA Yyrayones- AIBHYIO TIOATOTOBRY
HYIC OGIEHAYUHYIO H
METOAHMECKYIO CIIe- }
i UHATLHYEO HOATOTOB-
Ky B !
7. OIIK-1.3 Bnageer COBPEMEHHBIE AKTYaNb- | AHAIM3HPOBATL TEHACH- | HABBIKOM JEFOBBIX KOM-
HaBBIKOM JEMOBBIX HBIE IPOOIEMEL, OCHOB-  |LIMM PA3BUTHA HAYYHBIX | MYHHKAIIHH B MEMIHC-
| KOMMYHHKAUHH B HBIE OTKPBITHA M METOAO- | HCCACNOBAHUI M IPAKTH- | IHIUTHHAPHOM ayauTO-
| MEKIMCUMITIMHAPHOH | JOrHYecKue pa3paboTKH B |9ecKUX pa3paboToK B M3- | PHU, NPEACTABICHHSA H
ayJMTOPHH, TIPEN- obnactu GHonorudecknx | GpanHoi cdepe npodec- | 0OcyxaeHMA Npeaara-
CTaBNEHHA M 00CYK- M CMEXKHBIX HAYK CHOHANLHOH JCATENLHO~  |€MBIX PELIeHHH
| JEHHS TIPEearacMbIX crH, crocodeH GpopMynH-
! peLeHH poBaTE HHHOBAUHOHHEIE
| NpEeANOKEHHA JUIA pele-
| HHA HCCTAHJAPTHBIX 3a-
8
Kon HHpHKaTops! KOMIIE- B pesyasTare H3yyeHus yueGHON AHCIMILIMHEL 06YUaioIHecs JODKHDL:
Ne Conepxanne , T
oo | SO | ommeTermE (i ¢é wacTi) B 3HATE 3 YMETh BIANETh
TEHLIHH (mns 3++) |
| ia4, UCIIONB3YA YIiIyD-
NEHHYH 00IIeHaYTHYIO H
METOAHMECKYHO CIIELH-
ATEHYE TIOAFOTOBRY
8. |OIIK-2 | CnocofeH HCnONL30BaTE OIlK-2.2 YMeeT pa- | OyTH M NEPCHEKTHBEI paGotars ¢ mpodeccHo- | HEOOXOAMMBIM MaTEMa-
CTEHHATH3HPOBAHHOE NPO- Gorars ¢ npoeccHo- | IPHMEHECHHA COBPEMEH- | HanbHEMU 6a3aMy M 6an- | THYCCKHM annaparoM M
rpaMvHoe obecriedeHye, 6a- | HANLHEIMI GasaMi H | HBIX KOMIBIOTEPHEIX TEX- |KAMH AAHHbIX B H30paH- | HABBIKAMM AHATH33 U
351 JAHHBIX, AJalTHPOBATE GaHKAMH JaHHBIX B |HOJOrHi B GHOIOrHYe- HO 061acTH npodheccHo- |XPaHEHHA SIEKTPOHHBIX
M3BECTHEBIE IPOrpaMMHEIE M30paHHOH O6NaCTH | CKHX HayKax 1 00pa3oBa- |HANGHOM NEATENBHOCTH | M300paxeHui, HMEeT
NPOYKTHL, 3NEMEHTEI UCKYC- | MPO(PECCHOHATBHOH | HHH OTIBIT MOAH(HKAIIHH
CTBECHHOIO MHTE/UIEKTA U4 JEATETLHOCTH KOMIBIOTEPHEIX TEXHO-
peLueHns 3a1ad npodeccHo- JOTHI B NENAX Mpodec-
HAaNBHOH AeATeNBHOCTH CHOHANEHBIX HCCNENO-
BaHHI
9. | OIIK-2.3 Brageer He- TTYTH H HEPCIEKTHBAI paborars ¢ npodeccHo- | HEOOXOMMMEBIM MaTeMa-
OOXOMUMEIM MaTeMa- |IPUMEHEHHH COBpEMEH-  |HATHHBIMHE Ga3aMb M OaH- | THYECKHM alliapaToM H
THUMECKAM aNmapartoM | HBIX KOMIBIOTEPHBIX TEX- |KaMH JAHHEIX B H30paH-  |HABBIKAMM AHANK3A U
W HABLIKAMM aHanM3a | HOJNOTHH B OHOJIOrHYE- HOIf 067acTH pO(ecCHo- | XPAHEHHA 3EKTPOHHBIX
W XpaHeHHs /1K= CKMX HayKax H 00pai0Ba- |HATLHOM JCATENRHOCTH | M300pakeHuii, MMeeT
TPOHHBIX H300pane- |HMH ONBIT MOAM(HKAUHH
HEI, MMEET OIBIT MO- KOMIIBEOTEPHEIX TEXHO-
IU(HKALMH KOMIIBEO- JIorHit B Hemx npodec-
TEPHEIX TEXHONOrUIT B CHOHANEHBIX HCCIIENO-
LEIX TPodEccHO- BaHMI
HAIBHEIX HCCIIEI0BA-
HHIH
10. |OIIK-4 | CoocoGeH BRIOMPATE U HC- OIIK-4.1 3naer co- COBPEMEHHBIE METOJIEL, HCIIONB30BaTh COBPEMEH- | CIIOCOOHOCTEEO TBOPYE-

MONIB30BATE COBPEMCHHBIC

HHCTPYMEHTAILHBIE METOABI

M TEXHOJIOIHH, OCBaHBAThL
HOBBIC METOJIBI U TEXHUKY

BPEMEHHEIE METOJIEL,
TEXHOJIOTHH H 000opYy-
IOBaHHE Ju1A tabopa-

TOPHEIX HCCEAOBA-

TEXHONOTHH H 000pyno-

| BaHKE M1s1 TAGOPATOPHEIX
| uccnenoBanmit B 061acTH

npo(ecCHOHATEHON Tef-

HBIE METOJIBI, TEXHOIOTHH
H o0opyNOBaHHE JUTA HC-
ClIeIOBaHHi B 00JacTH
npohEeCCHOHANBHOM Aed-

CKHM MOIH(HLHPOBATEL
TEXHHYECKHE CPE/ICTBA
INA PENICHHA HHHOBA-

LMOHHBIX 3aja4 B [Ipo-
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Kon

HHaHKaTopE! KOMITE-

B pesynsTaTe H3yUeHHS YaeGHON AMCIMINMEBL 00YYAOMIMECs JOKHEL

Ne ConepkaHue i
whn | et KOMIIETEHIUM (MITH €& YacTH) B 3HaTh YMETh BNAJLETh
TCHIIAN (o 3++)
MCCNEACBAHME INIA PELueH s | Huii B 06JaCTH IpO- | TENBHOCTH TENEHOCTH thecCHOHANBHOMN Aes-
KOHKPETHBIX 3a1ad npodec- | (JeccHoHaNnbHOM Tea- | TENBHOCTH
CHOHANIBHOH X€ATEILHOCTH TENLHOCTH
11. OIIK-4.3 Braneer COBPEMEHHEIE METOIEI, HCIOJE30BATE COBPEMEH- | CHOCOOHOCTRI) TBOPUE-
CIIOCODHOCTRIO TEOP- | TEXHONOTHE i 0G0pPYA0- | HBIE METO/IBL, TEXHONOTHH | CKM MOAM(]HLMPOBATE
YECKH MOAM(HLKMpO- | BaHUE A TaC0paTOPHBIX | OGOPYNOBAHHE MIA G- | TEXHHUECKHE CPEACTBA
BATh TEXHIYECKHE | HceneoBaHmil B 06:1aCTH | CeIOBAHNMH B 0GnacTH Tt PELICHHA HHHOBA-
CPEACTBA MM peule- | NpOdECCHOHANLHON Aed- | MpodieccHOHANBHOI Jed- | ITHOHHEIX 33734 B npo-
HHS HHHOBAUHOHHEIX | TENBHOCTH TENBHOCTH (peccHOHANBHOI fed-
3a1a4 B npodeccuo- | TENBHOCTH
HAIBHOHM JeATeNEHO- |
cTH | fl ol
12. |OIIK-7 | Cnocoben mpeactapnats pe- | OIK-7.3 Bnameer | OCHOBHEBIC HCTOUHFKI H | BEIABIIATE NEPCIIEKTHBHEIE | METOJAMM AHATH3A 10~

3YIBETATH NPO(ECCHOHAE-
HOI JEATENBHOCTH HA pyc-
CKOM H HHOCTPAHHOM $3bIKax
B BHAC Hﬂy‘lHJ:IX HAOKIIam0B,
0T4eTOB, 0630pOB U mMyGmu-
KAl C HCIIONB30BAHHEM
COBPEMEHHBIX HHpOpMAaL-
OHHBIX TEXHONOTHit

METOJAMH aHamM3a |
IOCTOBEPHOCTH U |
OLIEHKH IEpPCIIEKTHB-
HOCTH PE3YILTaTOB
TIPOBENEHHBIX JKCTIE-
PMMEHTOB M HabIr0-
JICHUIT; OTBITOM
o0obIIeHns 1 aHaH3a
HAYYHOM M HAYIHO-
TexXHU4ecKoi Hudop-
MALMK; OMBITOM
TIpeACTaBIICHHA MTO1Y-
YEHHBIX PE3YNLTATOR
B BHJE XOKNAZOB H
ryOnukanui

METOJIBI TIOITYIEHHS [PO-
deccnonansHOM HHPOP-
MAlHH, HaPaBICHHUS

Hay4HBIX UCCNEAOBAHHHA

npoGeMsl H (hOPMYITHPO-
BATH NPHHIUIEL PEIICHUA
AKTYATBHBIX HAYYHO-
HCCIEROBATENBCKHX 33034
Ha OCHOBE HCTIONb30BaHHAS
KOMILIEKCHOH HH(OpMa-
1IUM, B TOM YHC/IC HA CTHI-
ke obnacrei 3HaHHA

CTOBEPHOCTH M OLICHKH
TIEPCIIEKTHBHOCTH pe-
3Y/IBTATOB NIPOBEACHHBIX
| sKeTIeprMenToB 1
! HaOMIOJEHHIT, OIBITOM
00o0LIEeHH M aHaIu3a
HAY4HOH H HAYYHO-
TEXHHYECKOI HH{pOopMa-
EIH/H/I', OIIBITOM IpPEACTaB-
JIEHHA TIOTYYEHHEIX Pe-
3y/IBTATOB B BHIE J0-
KJIaJ0B U ITyOIHKAaIuii
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3. llepeueHs NIAHUPYEMBIX Pe3YAbTATOB 00yUYeHHs 110 JHCUHUILUIHHE, COOTHE-
CeHHBIX C ILNIAHNPYEMBIMH Pe3yJIbTATAMH OCBOeHHH 00pa3oBaTelibHOI mpo-
IrpaMMBI

Hzyyenne aanHOH yuyeOHOH QUCLMIUIMHE HANpaBieHO Ha (JOPMHPOBAHHME Y
00YYarOIMXCsl KOMIIETSHUUH, MPEACTABNEeHHbIX B Tabnuie 1.

4. CTpyKTYpa H cofiep:KaHHe JUCHHILTHHDI
4.1 PacripenencHue TPy 10EMKOCTH JHCIHIIIHHEI 110 BHAAM padoT
0 ceMecTpam
O0was TpyaoEMKOCTh AWUCIMIUIHHEI cOcTaBisgeT 6 3ay. en. (216 uacos), uX
pacmpeneneHHte 1o BuaaM paboT ceMecTpaM NPeicTapieHo B Tabnuue 2.

Tabmua 2

Pacnipenenenue Tpyao€MKOCTH AMCUHMIUIHHEL 0 BHAAM paloT o ceMecTpam
Tpynoémkoctb

B yue6uoii paboTst uac. B T.]‘I. 0 ceMecTpam
BCe- A - n
B rof* Nel Ne2 Ne 3 %
I?yﬁumﬂ TPYAOEMKOCTh JIMCIMTUTHHEI TI0 Y4eOHOMY I11a- 2106/ 70 | 7200 72/0
1. Konraxruas pabora: 14/3,9 44,25/0 | 50,25/0 46,4/0
i — e
& AyanTopnan paGora 113,9 ‘ 442500 | 50,25/0 46,4/0 |
i I S o I
8 moM yucne:
aexyu (/) 44 14 16 14
npaxmuueckue sanamud (I13) 92/0 30/0 | 32/ 30/0
Kypcosas padoma (KP) (koucynemayus, 3awuma) 2 Sl L5 i
KOHCYNBMAYUL HEPE) IKIAMEHOM 2 = i 2
KOHMAKAHAA paboma Ha NPOMENCYIMOUHOM KOHRIpOAe 0.9 0,25 0.25 0,4
(KPA) ol e
| 2. CamocTosTensHas paGora (CPC) 50,5 | 27,75 21,75 1|
Kypcosan paboma (KP) (nodzomosxa) 9 - 9 =]

CAMOCHOAMENBHOE USYHEHUE PAZ0EN08, CaAMONO0ZOMO8-
Ka (npopabonika 1 noemopeHe NeKyUOHH020 Mamepua-
na u Mamepuana yueGHUKo8 u yuedHsix nocoduil, noo- 23,5 18,75 3,75 1
20moeKa K 1aGopamopHLIM 1 HPAKIMUYeCKUM 3aHAMUAM,
KOMTOKGUYMAM 4 m.J.)

4.2 CojepxraHue JUCHHITHHBI

TemaTu4aeckHii IUIaH y4eO0HOH JHCHMITHHB]

Tabnuna 3

HanmeHoBaHHe pa3aesioB H TeM JHCIHILIHH
(YKpynHEHHO)

Bcero

AyauTopuas pa-

6ora

=

n3/C

Beero/*

IKP

Bueayauropuas
paGora CP

Pazges 1 «OcHOBBI TEOPHH CHCTEMY

62,75

[y
£

30

18,75

Tema 1.1. lenmu u nenenoaranue

8,75

2,75

Tema 1.2. OOLEKT, MOIENEL, CHCTEMA

11

3

Tema 1.3. Coiicrea 1 ux usMepenus, HMamepu-
TGHBHBIQ__UJ[{@BI.

9

LS RENERE S
=)}

3

Tema 1.4. KOHCTPYKTHBHBIE CBOfCTBA CHCTEM,

Tema 1.5. OYHKUMOHAILHEIE CBOACTBA CHCTEM

Tema 1.6. OOuiecrcTeMHLIE 3AKOHOMEPHOCTH

Tema 1.7. Knaccndmkauud cacrem

(SRR S

KOHMAKMHAsA paboma Ha NPOMENCYINOUHOM KOH-
mpone (KPA)

tol|o|we|oe oo
wn

HOO20MOBKA K 3ayenty (KOHmpons)

Beero 3a 1 cemectp

72

Paznen 2 «[IpHHUHTIBI CHCTEMHOH GHONOTHI»

Tema 2.1 KonuenryarsHbie TpoGaeMsl B TEOPETH-
YECKHX OCHOBAX CHCTeMHoif GHonorun

6,5

Tema 2.2 MHrerpatiBHblii Hoaxo/ k Ouonoruy,
opramH3Mam H paKy

6,5

Tema 2.3 KonuentyarsHsie Npo61eMbl CHCTEMHO-
0 10JIX0/1A K NOHAMAHHIO KINEeTOMHOH auddepeH-
LUMPOBKH

6.5

Tema 2.4 MaremaTHdeckoe MOJIENTUPOBAHHE B H3Y-
YEHHH OPraHu3MOB H MX dacteif, [Touck napamer-
POB CHCTEMBI

6,5

>

0,5

Tema 2.5 OfpaTHbIe 337844 CHCTEMHOH GHOTOTHK

6,25

0,25

Tema 2.6 CrcTeMHO-OGHOIOTHYCCKHIT TTOAX0, H
MAaTeMaTHUECKOS MOICTHPOBAHHE [Isi aHAIH3a Ne-
peKmoYCHEA (HAZ0BOTO IPOCTPAHCTEA BO BPEMA
SIUTENTHATEHO-ME3EHXHMANLHOr0 Iepexoza

6,5

0,5

llodzomosxka k sxzameny (konmpons) 24,6 - T 24,6

llodzomoska k 3auémy (konmpois) 13 9

Tema 2.7 OueHka napaMeTpos B ga3oBo-
NIPOCTPAaHCTBEHHOH PEKOHCTPYKIHH CYIB0BI KIIET-
KH: 1101X0/] CHCTeMHOii Ouonoruu

6,5

0,5

Bt IpOMEXYTOYHOI0 KOHTPOJISA: Oxk3ameH, zammurta KP

* B TOM 4HCJIE IIPAKTHYECKAA I10JIrOTOBKA

11

Tema 2.8 Teopernueckue Moe/H U CHIDKEHHE
CNOMKHOCTH OHOXHMUYECKHX H TE@HETHYECKHX Pe-
aKIHit

6,5

0,5

xypeosaa paboma (KP) (koucynemayus, 3auuma)

Kypeosas paboma (KP) (nodzomosxa)

KOHIMAKMHas paboma Ha NPOMEdNCYHOYHOM KOH-
mpose (KPA)

025

nod2onosKa K 3aueny (KOHmpoas)

Beero 3a 2 cemectp

16| 32

2,25

21,75

Paznen 3 «Muctpymenrapuii cucremuoii 61o10-
THH»
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AyIHTO piaﬂ b'a; g

HaumenoBaHue pasaesioB H TeM AHCUMILIHH Beers fota BueayauTophas
(ykpynHEHHO) J [ m3/C [nKp| paGora CP
Bcero/*
Tema 3.1. CucreMHO-6HOIOrHYECKOE MOJEIHPO- 9 2 6 - 1

BAaHME HEJIMHEHHOMN THHAMUKH paka. DHI0reHHas
MOJIEKYIAPHO-KICTO4HA CEeTEBaL TCOPHA paKa:
HOAXO0J CHCTEMHOH BHONOrHH

Tema 3.2. CeTenoil uATErpaTHBHEIH pabouanii mpo- 6 2 4 - -
LIECC A PACKPBITHA MEXaHH3MOB, JIEKAIIUX B OC-
HOBE LPOTpeccHpoBaHns 3a00IeBaHNA

Tema 3.3. ITpocTpanCTREHHO-BPEMEHHOM QUyKTY= 6 2 4 w -
AUHMOHHEBLH aHATH3 32KOHOB MOJIEKYIIAPHOH audg-
(y3un B MeMOpaHax HBBIX KJICTOK

Tema 3.4, MeToa MeXBHIOBOH BH3YaNH3auuy 1 6 2 4 - -

aHaNH3a JAHHBIX 0 nocnenoparenshocTu PHK

Tema 3.5. MynbTHAreHTHOE MOACIHPOBAHUE O~ 6 |2 4 - -

BE[ICHHS HACSICHHUS e

Tema 3.6. MeraGomoMuKa: BEI3OBEI H BO3MOMHO- 6 2 4 - -
| CTH CHCTEMHOM GHOTOrMHA 7 | |

Tema 3.7. I'umoTe3r! cucTeMHOM OMonoryy, npo- 6 |2 4 = -

BEPEHHBIE iN Vivo: HEOOXOAHMOCTL COBEpIIIEH-
CTBOBAHHS HHCTPYMEHTOB MOJIEKYIIAPHOH BU3ya-

JH3AIUH |

| KOHCYILIMAY UL HEped FKIAMEHOM 2 | = - 2 | -
KOHRIAKMHAR PAGORIA 1@ NPOMENICYRIOUNOM KO- 04 - - 04 | -
mpone (KPA) e
HOG20MOBKA K 3K3AMEHY (KOHMPOIL) 246 | - - - 24,6

| Beeroza3cemeerp 0 _ 72 |14| 30 | 24 | 256 |

| I'TOro no AHCIHI/IHIE 216 |44 | 92 4,9 75,1

* B TOM "HCIIE TNIPAKTHYECKAA [ICATOTOBKA

Paspgen 1. OcHOBBI TEOPHH CHCTEM

Tema 1.1. Lenu u uenenonaravue
Ot motpebHocTH K Uenu. Menonp2oranie KpuTepHeB B Lenenonaranuy. Tpya-
HOCTH HeJenonaranus. TpeGoBaHus K LEH.

Tema 1.2. O6beKT, MOLEE, CHCTEMA
Mopenu obbexta. CBa3s 00BEKTa C OKpYX)atouiei cpenoif. OOBeKT U cHcTEMAa.
Brinenenue cucremel. CHCTEMa Kak COBOKYITHOCTE SJIEMEHTOB.

Tema 1.3, CpoiicTBa M MX H3MepeHHA. HM3MepUTE/IBbHBIC IIKANBI

Tlonstue ceoiictea. Mamepenus u wkaisl. [1kansl HauMeHopauwuit. Ilopaako-
Bble miKansl. [Ikanel uatepeanos. Llkansl pasnocredl. [lkaner otHOweHuH, Abco-
ToTHeIE IKajsl. Lkanuposadue.

Tema 1.4. KoncTpyKkTHBHEIE CBOHCTRA CHCTEM
OnemeHrTsl cucTeMbl. Cesizn. CTPYKTYpPBL CHCTEM.
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Tema 1.5. DyHKUHOHANIEHEBIE CBOHCTBA CHCTEM

CucTeMa Kak CpeAacTBO JOCTHKCHUA Hend. CocTOAHME CHCTEMBL M €TI0 OLCHKA.
CraTHYeCKHEe M JHHAMHYeckHe cHCTeMbl. COCTOAHHA H CBOMCTRA THHAMMYECKHX CH-
creM. CTaTHYECKUE XAPAKTEPHUCTHKU cHcTembl. OyHKIMA CHCTEMBL. JIMHAMHUYECKUE
XapaKkTepPUCTHKH CUCTEM. DNEMEHTapHbIe AHHAMHYecKUe 3BeHbs. [IpocTpaHcTBO co-
CTOAHHH. YCTONUHBOCTS TMHAMHYECKHX CHCTEM.

Tema 1.6. OOLIECHCTEMHBIE 3aKOHOMEPHOCTH

3aKOHOMEPHOCTH B3aMMOJEHCTBHA YacTH M LEeJIoro. 3aKOHOMEPHOCTE Hepap-
XMUHOCTH. ODHTPONMHHEIC 3aKOHOMEPHOCTH. 3aKOHOMEPHOCTH pa3BuTHA. llpyrue
00IeCUCTEMHBIE 3aKOHOMEPHOCTH.

Tema 1.7. Knaccudukaimu cuctem

Knaccudurauua mo mpoucxoxaeHuro. Knaccudukauusa no oOBeKTHBHOCTH
cyliecreopanus. Knaccudukanus no npupope cucreM. LleHTpanuMzoBaHHEIe H -
LeHTpain30BaHHble cucTeMbl. Knaccudukanms mo pasmepHoctd. Kiaccudukanus
CHCTEM MO OAHOPOAHOCTH W Pa3HOOOPa3UI0 CTPYKTYPHEIX DIEMEHTOR. JIMHEHHBIE H
HeluHeHHbIe cucTeMEL. HenpepblBHBIC H JHCKPETHELIE cHeTeMbl. KaysanbHble 1 Liee-
aKTHBHbIE CUCTEMBL. BONBLIKME M CIIOXKHBIC CUCTEMBL. J[€TEPMHHUPOBAHHBIE H CTOXE-
CTHYECKHE CHCTeMBI. Kraccu(ukaiiia CUCTEM N0 CTENEHH OpraHM30BaHHOCTH.

Pazpen 2 «lIpHHUIHIBI CHCTEMHOA GHOTOTHID

Tema 2.1 KonuenTyaneHsie npobneMsl B TEOPETHUECKHX OCHOBAX CHCTEMHOMN
6uonoruu

MexaHHU3MBl U OHOJNOTHYECKHH aTOMM3M. PenslHOHHAs OHTONOTHA U CH-
cTeMHOI1 Ononoruy. BHyTpeHHHE CROICTRa KaK pe/iiHOHHEIE CBOlcTBa. Pensumon-
Hble CBOMCTBA, OrpaHHYMBalOLIMe NMOBeAcHHEe yacTel., OTHOmeHHe GHOMOTHYECKUX
KOHTEKCTOB.

Tema 2.2 UnTerparuBHbli Noaxoa K OMONOTHY, OpraHu3MaM H paKy

IponcxoxieHHe TEOPHH OPraHu3MOB (KJIETOYHAs TEOpHsA, OCHOBOIIOTArar-
IHe MPHHUMILL, (HopMUpoBaHHe HAbOpa TIPHMHIIUIIOR, POJEL COCTOSHHS 1O YMOMYa-
HHIO, PONL OrpaHHHMEHHHA, MATEMAaTHYECKOEe MOZIETHPOBAHUE B TEOPHH OPraHH3MOB).
Hopas Teopus paxa, Teopus I048 OpraHuzaldu TKaHM (Teopus opranusmos, TOFT,
OpraHoreHes ¥ MoAeNHPOBaHHE HA OCHOBE GHONOTMYECKHX NPUHLIMIOR).

Tema 2.3 KoHuentyaneHsle mpobaeMsl CHCTEMHOTO MOJAX0Aa K MOHHMAaHHIO
knetouHo#t aupdepeHIHpORKH

Kiaccuduranus. BpemenHas guHaMuka, cTaGUILHOCTD M M3MEHEHH:. DHep-
s cTabMIBHOCTH. DHEPIrua H3MEHEHHS.

Tema 2.4 MaremaTHYeCKO€ MOJIEIHPOBAHHE B H3YUEHHH OPraHHU3MOB H HX ya-
creil. [Touck mapaMeTpoB CHCTEMBI
TTapamerpel 1 cocrosHus (napaMerpel, NPOCTPAHCTBO cocTosHUi). YpaBue-
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HusA. VHBapHauThl ¥ cHMMeTpuH. Teopernueckue nmpuHuunel. Cosztanue Moznenei.
AHanu3 Moacnied (aHallMTMYECKHE METOJbl, YMCJAEHHBIE METOINBI — CHMYJIALIHH).
HebpexHocers U nepeHachlieHue — ckpblrble pucku. Cunres. «CyOnEKTHBHOEY CYK-
JICHUE.

Tema 2.5 O6parHele 3ajauu cucTeMHON GHOIOrHKY

ObocHoBaHMe cHcTeMHOH Guomormm W ofparHBIX 3amad. ©OpMYNHpPOBAHHE
npamoit momenu. Mpentuduuupyemocts, HabmogaemocTh. Ofpatnas npobnema.
Hndopmarmonnas marpuia Oumepa. [Ipsmas moaens. Maenrnpuunpyemocts. O6-
patHas Mogenb. ObparHas Gudypraums. JlerepMUHUCTCKHE peienus. Konuenumu
Oudyprauun. Axnanuz nuHeliHoi crabmisHOCTH, Mcnons3oBaHHe CHCTEMBI IBYX He-
nuHeHHBIX ypaBHeHWH. Budypkauus Xonda. CucreMa HeNHHEHHBIX YpaBHEHHH.
PasnokeHue No CHHryJIApHbBIM 3uauennaM. Meroa Helotona-Padicona ¢ ncepnood-
patHbeIM. Croxactuyeckmii pesoHaHc. Croxacrudeckde pemenus. SSA Tamecnu.
[MporpaMMHEIE IPOLYKTEL

Tema 2.6 CucTeMHO-0HONMOrHYECKHI MOAX04 U MATEMaTHYECKOE MOAEINPOBa-
HHE ISl aHAJIM3a NepeKsioYcHus $a3oBOro NMPOCTPAHCTEA BO BPEMA JHTETHATLHO-
ME3E€HXHMAJIBHOTO MMepexoa

KommnekcHsle cuctembl U (azoBelit nepexols. Me3ockonuueckas CTPYKTYpa.
DnUTENHAILHO-ME3CH XUMANLHBIH Tepexo]] Kak MeTacTaOM/IbHOE COCTOAHHE. DKCIle-
pHMeHTanbHad ycTaHoBKa. [TapaMeTpbl KOHTpPOS H nopazka. MojenuposaHue: ma-
TEMATHYECKAs OCHOBA, (JOPMAIbHLIE YPABHEHHSL.

Tema 2.7 OueHka napamerpoe B (pa30BO-NPOCTPAHCTBEHHOH PEKOHCTPYKLIAH
CyAp0B! KNETKH: NOIX0/ CHCTEMHOH BHONOTHH

BaxnocTk cucTeMHOM OHONOrHH B HCCAeAORAHUM paka. OCHOBBI TEPMOIHHA-
MHKH, (Pa30BEIH Nepexon B pocte onyxond. CJI0KHOCTE PAKOBOTO ITIHKOJIM3a. Biins-
HHE THIIOKCHH, HOPMOKCHH M pH B OnyXoneBbIx KieTKax. Bpen NIIOKo3bI IpH pake.
Bosepauienue xonebanuit: MOIeNns pakoBOTO MTHKOMH3A.

Tema 2.8 Teopernueckre MOJIENTH H CHHMXEHHE CTOKHOCTH GHOXHMUYECKUX M
TeHETHYECKUX peakuuii

Mogaenuposanue ouoxumuueckux peaxkuuid. Kunerrka nefcteua mace. Kune-
THKa 3H3uMOB. Ot peakuuil k ceram, Henuneiinas nuHamuka. [lepHonnyeckue oc-
uunnauuy, Peakiua Benoycosa-XXaboTuHekoro u 6proccensarop. Mopens I'yasuHa.
Cunrernyeckuii OHomorHueckuii ocumuaTop. bucrabunepHeiii oteeT. PaccmoTpenue
crabuneHocTH. Mopenu peakiua-aHdpdysus. CTOXaCTHYHOCTE H HEOJXHOPOJHOCTS.

Pasnen 3 «MucTpymenTapuii cicteMHoii 6H0JOTHH»

Tema 3.1. CucremHO-GHONOrMYECKOE MOJENUPOBAHKHE HENMHEHHON THHAMHKH
paka. DHIOTEHHAs MONEKYIAPHO-KIETOUHAsA CEeTeBas TEOPHS paKa: MOAXO[ CHCTEM-
Ho Ouonoruun

Henunelinasg auHaMuka paka ¢ TOUKM 3PEHUs CHCTEMHOH GHONOTHH. DOpME-
pOBaHMe THIOTEIB SHAOTEHHON MONEKYMApHO-KIeTouHo# ceTH. KonmuecTBeHHas
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peanu3sanya THUIOTe3bl JHAOTEHHOH MOJIEKYIAPHO-KIETOUHOH CETH IIPH renaToren-
JromsipHoit kapuunome (ULIK). KommvecrBenHas oueHka IHAOTeHHOH ceTH. Hop-
manbHas neuedb W T'LIK kak crabunbHBIE COCTOAHHS 3HAOTEHHOH ceTH. TIporHosu-
pOBAaHHE MOJIENIH H KIFOUEBHIE XaPAKTEPUCTHKH JAHHBIX O FEHETHYECKHX MYTallMAX
paxa. HoBele cTpareruy JieUeHHs paKa Ha OCHOBE MOJEIH M TEOPHH 3HIAOIEHHOH ce-
TH.

Tema 3.2. CereBoli uHTerpatupHblii pabouMii mpollecc AnMs packpbITHi MeXa-
HM3MOB, JISKAIIHX B OCHOBE NIPOTPECCHPOBaHNs 3a00j1eBaHuA

CucreMmHO-OHONOTHYECKHE NoaxoA. YcraHOBneHHEe KoHTekcta. Ilpencrasie-
HHe NoncHcTeMbl/cHeTeMEl KoHeTpyHpoBaHie Monenu. [Iposepka H SKCIIEPHMEHTEL
KoHcTpynpoBanue ceTH. AHAIH3 ceTH. Boibop gopmbr MaTeMaTHueCKOro MOJEIHpPO-
BaHuA (Ha ocHoee OJ1Y, Ha OcHOBe JIOTHKH, rHOpuzHas). MHTerpaniia OMHKCHEIX
JanHeiX. [TpoBepKa ruIoTes, NONYYEHHEIX ¢ MTOMOIIIBI0 MOJieneH, ¢ HCMoNL30BaAlIeEM
3KCTIEPHMEHTANBHBIX W/HIH KIHHHYeCKHX NaHHbIX, COop NaHHBIX, NpeaABapHTenbHas
obpaborka u ananu3. Koucrpyuposanue ceru Bzaumopeticteus ren-TO-muPHK s
MEPBHYHOTO M METACTATHYECKOTO PaKa NpeicTare/bHOH HKeme3sl, AHAIH3 CETH COB-
MecTHOH 3xcnpeccyn TF u MukpoPHK.

Tema 3.3. IIpocTpaHCTBEHHO-BPEMEHHON (DIYKTYaLMOHHBI aHANM3 3aKOHOB
MostekynapHoit muddyznn B MeMOpaHax KHBBIX KIIETOK

Pacreops! H rens. MaHunynauuu ¢ kietkavd. O0opyaoBaHue U MPOrpaMMHOE
obecneyenue ana obpabotku M3obpaskenuii. [loarotoeka obpastos. Kanubposka
xamepsl H PSF. Ionyuenne naHHEIX. Pacuer cpeaHekBaApaTHYHOIO CMEIIEHHA IO
n306pakermsaM (iIMSD).

Tema 3.4. Meroa MexBUIOBOIl BU3ya/M3allMi M aHalIH3a JaHHBIX O MOCIEIO-
BarensHoCcTH PHK

BruvcnurensHelif npoliece AN MEXKBHIAOBOM BHM3yanM3alMH H CpPaBHEHHA
JaHHEIX npoduaHposaHds TpaHckpunroma mRNA-seq. AnHanuz Bapuaunit Habopa
redoe (GSVA). Komanap! Ha a3bike nporpammuposanus R. Ilpumepol Ha Habopax
nanHelX mRNA-seq ot paka MO4YEBOro my3eips cobakH H YeJIOBEKa.

Tema 3.5. MynbeTHareHTHOE MOJIENTMPOBAHHE TOBe/IeHHS HACEIeHHS

O61ne nonoxxeHus. MAS u cucteMHas Ouonorna. BiusHue BHEIUHHX CHITO-
BEIX rionieil. @opmel Aueek U nons (npobnema, monens, pe3ynprarsl). CHHXPOHU3U-
pOBaHHEIe HeHpOHBI (nMpobiema, MOeNb, pe3ynsTarsl). OYHKIMOHAIBHBIE CBA3ZM U
KOppensaliii B CETIX Mo3ra. Polb OTpHUATENBHEIX cBazeit (mpobiieMa, Monenb, pe-
3yneTathl). Mogaenu Maunra akrusHocTu obsiacted mosra (npobnema, Monmens, pe-
3YJIBTATHI).

Tema 3.6. MetabosoMHKa: BBI30BBI M BO3MOXKHOCTH CHCTEMHOH GHOIOTHH

C6op obpasuos. Pearentsl i npurorobieHus obpasuos. Obopynosanue. [10
IJ1s1 aHanu3a paHueix. QocharHo-coneroii Gydep mng nmoarotokH npod SAMP. INoxn-
roroBka npob ana AMP-cnekrpockonuu. Coop, obpaboTka M moctobpaboTka JaH-
Heix SIMP (Hactpoiika SIMP, paspewenne). ITocroGpaborka manneix AMP. Craru-
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CTHYECKHUI anamu3 gaHubix AMP.

Tema 3.7. I'unoTessl cUCTEMHON GHONOIHH, IPOBEPEHHEIE in Vivo: HeobXomu-
MOCTb COBEPIEHCTBOBAHHA HHCTPYMEHTOB MONEKYITIPHON BH3YaIH3alHH
Konuuecteennbie nanHbie B fnonornu: unGpacTpyKTypa Ui aHaiuza u obme-
Ha JaHHBLIMM. TeKynias JieaTeqbHOCTh J1abopaTOpHH MOJIEKYJIAPHOH BH3yalH3aLMu
(anayu3 JaHHBIX IU1A KIETOYHBIX Kyasryp, Wit MPT w3obpaxenuit). TeHaeHUHUH aB-
TOMATH3HPOBAHHOIO aHAJTH3Aa JAHHBIX B OHOJIOTHH.

4.3 Jlexumn, IpAKTHYECKHE 3AHATHIH

Tabnuua 4
Coaepxanye NeKHHi, DPAKTHIECKHX 3AHATHI H KOHTPOJIbHBIC MEPONPHATHS

Ne Ne n nazBaune nexuuii | @opMHpyeMbIe Bua kon- Kon- I
‘ ;I/;] Ne pasaesa H 1a00pATOPHBIX 3a- | KOMHOETCHIHH | TPOJLHOIO BO
| HATHH | meponpusTus | yacor

Paszpen 1 «OcHOBLI TEOpHH CHCTEM»?
1 | Tema 1.1. Llenn u Texmmsn Ne 1 VK-1.1, VK- |-
Lenernoiaranie «llenu u uenernonara- 1.2, YK-1.3, | 2
HHE» YK-14, OIIK- |
4.1, OlK-4.3 |
2 TMpaxrrueckoe 3apsne | YK-1.1, VK- | yerumii onpoc
i Nel 1.2, VK-1.3, { 3
«TpyanocTu uenenona- | YK-1.4, OIIK- |
| - Tauuay 4.1, OIIK-4.3
3 | Tema 1.2. Ofnexr, | Jexmua Me 2 YK-1.1, YK- |-
| MozenL, cucrema «O0BeKT, MOzens, ci- | 1.2, YK-1.3, 5
| cTeEMan YK-14, OIIK- |
| 4.1, OMK-43 |
4 [pakruueckoe 3apatue | YK-1.1, YK- | YCTHBIH onpoc
Ne2 1.2, YK-1.3, 6
«Cucrema Kak COBO- YK-1.4, OIIK-
ok KYIHOCTE JJIEMEHTOBY 4.1, OIIK-4.3
5 | Tema 1.3. Cpoiicrea | Jlekumsa Ne 3 [ VK-1.1, YK- -
H HX H3MEpPEeHHS. «CpoiicTBa 1 MX H3ME- 1.2, YK-1.3, 9
H3MepurensHrie peHuA» YK-1.4, OIK-
LIKAJIBL, 4.1, OTIK-4.3
6 [pakTiueckoe 3amarue | YK-1.1, YK- YCTHEL OIpoc
Ne 3 1.2, VK-1.3, 4
«H3mepurenshpie mxa- | YK-1.4, OIIK-
JIBIY 4.1, OIIK-4.3
7 | Tema 1.4, Kou- Jlekums No 4 VK-1.1, VK- -
CTPYKTHBHBIC CBOH- | «KOHCTpYKTHBHBIE 1.2, YK-1.3, 5
CTBA CHCTEM. CBOMCTRA CHCTEM» YK-1.4, OIIK-
4.1, OIIK-4.3
8 ITpaxTuieckoe 3anarne | VK-1.1, VK- YCTHELT OTIPOC
No 4 1.2, VK-1.3, 4
«CTpYKTYPEI CHCTEM» YK-1.4, OIK-
4.1, OTIK-4.3 h
9 | Tema 1.5. Dynkumo- | Jlexims Ne § YK-1.1, VK- - 9
HalLHEIE CBOiCTBA «DyHKIMOHAILHEIE 1.2, YK-1.3,

Ne Ne 1 nassaune anexunii | Popmupyemsie Buj kon- Kon-
o /;I Ne pazaena H 1a0opaTopHLIX 3a- KOMIeTeHIHH TPOJILLUOFO BO
HATHII MEPONpHATHS | 1acoB
CHCTEM CBOHCTBA CHCTEMY YK-1.4, OIIK-
4.1, OIIK-4.3
10 Ipaxruueckoe samatue | YK-1.1, YK- YCTHEIL or1poc
Ne 5 1.2, YK-1.3,
«Craruueckue u quna- | YK-1.4, OIK- 4
MHUCCKHE XapaKTepH- 4.1, OIIK-4.3
) CTHKH CHCTEM»
11 | Tema 1.6. Obmecu- | Jleka Ne 6 VK-1.1, VK- -
CTeMHEIE 3aKOHO- «O6ImecHCTeMHEBIE 33~ 1.2, VK-1.3, 5
MEpPHOCTH KOHOMEPHOCTHY? YK-1.4, OIIK-
o 4.1, OTIK-4.3
12 IIpaxtHueckoe 3anatue | YK-1.1, YK- YCTHLIH orpoc
Ne 6 1.2, VK-1.3, 4
«3akonomepuoctu pas- | YK-1.4, OIIK-
BHTHAY Iy 4.1, OIIK-4.3
13 | Tema 1.7. Knaccu- Jlexius Ne 7 YK-1.1, VK- -
¢HKkanms cHcTeM «Knaceudukanus cu- 1.2, ¥K-1.3, 2
CTEM» YK-1.4, OIIK-
4.1, OIIK-4.3
14 Ipaxtiueckoe sanarue | YK-1.1, VK- YCTHBIH O1Ipoc |
Ne7 1.2, YK-1.3, -
| «Knaccnduxaums cu- | YK-1.4, OIK- |
| crem» 4.1, OIK-4.3 |
Pasnea 2 «[Ipunuune! cucremHoii GHoM0rHm»
15 | Tema 2.1 Konuenry- | Jlexkmus Ne 8 OIIK-1.1, -
anbHble Mpodiemsl B | «KoHuenTyatsHeie OIlK-1.2,
TEOPETHYECKHX OC- NpoGIEMEL B TEOPETH- OTIK-1.3, 2
HOBAaX CHCTEMHOI YECKHUX OCHOBAX CH- OHK-7.3
Buoornu cTeMHOii GHOIOrHNY i
16 IIpaxtigeckoe 3auarue | OIIK-1.1, YCTHEIH oITpoc
Ne 8 OIK-1.2,
«Pensuyuonnas onrono- | OIK-1.3, 4
I'HA U CHCTEMHO# OHK-7.3
OHONOTHI»
17 | Tema 2.2 Huterpa- Jlexisa Ne 9 OIIK-1.1, -
THBHBIH MOAX0 K «HUnrTerparupreii non- | OIIK-1.2, 9
Guonoruy, opranu3- | Xox k Ouonoruw, opra- | OINK-1.3,
MaM H paky HHU3MaM H paKy» OHK-7.3
18 IpakTayeckoe 3awstue | OIIK-1.1, YCTHBIH ompoc
Ne 9 OIIK-1.2, M
«ITponcxoxaenue Teo- | OINK-1.3,
PHH OpraHH3MOBY OHK-7.3
19 | Tema 2.3 Konuenry- | Jlexims Ne 10 OIK-1.1, -
ankHbIC NPOGAEMEI «KonuernrryansHsie OIK-1.2,
CHCTEMHOT0 IOAX0Aa | npodnemsr cucremuoro | OIIK-1.3, 2
K MIOHUMAHHIO KJIe- noaxona x moHpmManu | OHK-7.3
ToyHOH nupdepen- | knerounoi auddepen-
1THPOBKH LIHPOBKH»
20 IMpaxruyeckoe sapaTue | OIK-1.1, YCTHEIH ompoc 4
Ne 10 ONK-1.2,
18




No } Ne u nazganue gexunii | @opmMupyembic Bup koH- KoJ-
= l;l Ne pasaesia H Ja00opaTOPHBIX 32- | KOMMETeHIHH TPOJILIOro BO
HATHII MEPONPHSITHS | YACOB
«Bpemennas nusaMuka, | OIIK-1.3,
crabunsnocts HmmsMe- | OHK-7.3
pl 10 HEHHA»
21 | Tema 2.4 Maremars- | Jlekups Ne 11 OIIK-1.1, -
HecKoe Mofenuposa- | «Maremariaeckoe mo- | OTIK-1.2,
HHE B M3Y4EHHH Op- | AenupoBanue B u3yye- | OIIK-1.3, 2
TaHH3MOB M MX Ya- HHH OPraHH3MOB H HX OHK-7.3
cred, Ilouck napa- uacTeiin {
22 | MCTPOB CHCTEMEL ITpaxruueckoe 3awaTne | OTTK-1.1, YCTHEIH onpoc
Ne 11 OIK-1.2,
«Teoperuyeckue npua- | OITK-1.3, 4
uunel. Cospanne moge- | OHK-7.3
[ B nek» : =
23 | Tema 2.5 Obparusie | Jlexuua Ne 12 OIIK-1.1, -
38/1a4H CHCTCMHOM «O6paruoie 3axaun ci- | ONK-1.2, 2
GHOIOrHK CTCMHO#M 6MOJIOIHUY OIIK-1.3,
T OHK-7.3
24 Ipakruueckoe samaTue | OIIK-1.1, YCTHBIIT OIpoc
Ne 12 OIIK-1.2, 4
«IIpamyie 1 oGpaTHble OIIK-1.3,
(R T | MOJIEIIHY | OHK-7.3 |
25 | Tema 2.6 Cucremuo- | Jlexums Ne 13 OIK-1.1, -
OuoI0rHYecKmii «CHcremno- OIK-1.2,
NOJAX0M M MareMaTH- | 6Honorayeckui moaxon | OIK-1.3,
HECKOE MOACTHPOBA- | U Maremarmucckoe Mo- | OHK-7.3 |
HHE J7f aHaTn3a ne- | JeIHpOBAHHE 1A aHa- : 5
pexnmodenns (azo- JIM32 [ePeKTIOYEHHA i
BOTO NPOCTPaHCTBA | ()a30BOIO NPOCTPAHCTBA [
BO BPEMs1 3MHTETH- BO BPEMSI STUTENHANb- |
ANBHO- HO-ME3EHXUMAIBHOTC
ME3CHXHMANBHOTO Tcpexogan : !
26 | nepexona | TIpaxTaeckoe 3anaTue | OTIK-1.1, | ycrHbIi onpoc
Ne 13 OITK-1.2, |
«Me30CKOMHUICSCKast QIIK-1.3, i
CTPYKTYpa. STHTCITH- OHK-7.3 i 4
aNkHO-
ME3EHXUMABLHLIH TIe-
PEX0J KaK METAcTa-
| OuILHOE COCTOHHHEN
27 | Tema 2.7 Ouenka Jlexius Ne 14 QIIK-1.1, -
nmapaMeTpos B (paso- | «Orienka napamerpos B | OITK-1.2,
BO- tazopo- OIK-1.3,
NpoCTpaHCcTBEHHOM | mpocrpancTeHHolf pe- | OHK-7.3 2
PEKOHCTPYKIMH KOHCTPYKIHH CY/LOBL
cyab0b KIETKH: KJICTKH: ITOAXO0/ CH-
MOJXOM CHCTEMHOH CTCMHOMH OGHOIOTHI
28 | buonorun Ipakruyeckoe 3amarue | OITK-1.1, YCTHBIH onpoc
Ne 14 OIlK-1.2, i
«Cnoxwuocts pakoBoro | OINK-1.3,
Caukonnsa. Buuanuc OHK-7.3
19

nyxTyanuoHHbH
aHaH3 3aK0HO0B MO-

BpeMEHHOIT duykTya-
ITMOHHLIN aHanu3 3aK0-

No Ne i nazpauue Jexuuii | PopMHpyeMbIe Bua kou- Koa-
o Ne pazpena H naﬁopamp:mx 38- | KOMNeTeHIHH TPOJLHOrO BO
HATHII MepONpHSITHS | 4acoB
THIIOKCHH, HOPMOKCHH
H pIl B OIMyX0NEBEIX
KIeTKax»
29 | Tema 2.8 Teopetu- Jlekuma Ne 15 OIIK-1.1, -
YECKHE MOAESTH H «Teoperuueckue Mmoae- | OIK-1.2,
CHMKCHHE CIIOJKHO- JIH M CHHZKEHHE CIIOXK- OIIK-1.3, 2
cTH 6HoXHMHIECKHX | HOCTH OHoxmmugecknx | OHK-7.3
M TEHETHYECKHX pe- | H FEHETHMECKHX pPeak-
aKIHH iy
30 IlpaxktHueckoe 3anaTie | OINK-1.1, YCTHBII onpoc
Ne 15 OIK-1.2,
«Henuneiinag qunamu- | OINK-1.3,
| ka. ITepuoanueckne oc- | OHK-7.3 4
mamaun. Peaxnms be-
noycosa-JaboTHHCKOrO
u fproccenarop. Mo-
sl g | menk Tynsunay
Pasnen 3 «lucrpymenrapuii cieremnoii Guoaorum»
31 | Tema 3.1. Cucremuo- | Jlekrysa Ne 16 OIIK-2.2, -
Guonormgeckoe Mo- | «CHCTEMHO- OIIK-2.3
JICTUPORAHNE HETH- | GHOJOTHYECKOE MOJIC- 2
HEiHOM AHAMHKN | MTHpOBaHHE HEMHMHEHHOIH
|| paka. Duporennasn | IMHAMUKH paKa.»
32 | MONEKYIAPHO- [pakrnueckoe 3anatue | OIIK-2.2, YCTHBIIi ONpoc
KIeTO4YHAs CeTeRas Ne 16 OIl1K-2.3
TEOPUS PaKa: NOAX0H | «DHIOTeHHAsd MOJIEKY-
cHcTeMHoIt Bromo- JIAPHO-KIISTO4HAS CETE- 6
THH Bas TEOPHA paKa: Moji-
XOJ[ CHCTEMHO#H GHOI0-
THHY
33 | Tema 3.2. Cerenoit Jlexuusa Ne 17 OIIK-2.2, -
uHTerpatueHeli pa- | «Ceresoit uaTerpatus- | OITK-2.3
Gounii npouecc /A | Helil paGounii nporecc
PACKPBITH MeXa- JULSL PACKPHITHS MCXa- 2
HH3MOB, TOKAWIMX B | HU3MOB, JICKAIUX B
OCHOBE NPOrpeccH- OCHOBE IIPOrpeECccHpoBa-
poBaHHA 3a00iieBa- HI 3a00JICBaHIAY
34 | Hus ITpaxriueckoe 3auatne | ONK-2.2, YCTHBIH ompoc
Ne 17 OIIK-2.3
«BriOop Qopmer Mate-
MATHYECKOT0 MO-
JISTTHPOBAHMA (Ha OCHO- 4
Be OJ1Y, Ha OCHOBE JIO-
rukH, TubpunHan). Ma-
TErpalya OMHKCHBIX
JIAHHEIX»
35 | Tema 3.3. IIpocrpan- | Jlexkuus Ne 18 OIIK-2.2, -
CTBEHHO-BpeMCHHOH | «lIpocTpaHCTBEHHO- OIIK-2.3 3
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Ne pazpesia

Ne u HazBaHue JeKuui
H JIADOPATOPHBIX 3a-
HATHI

(Dobimpyem;l“ém E

KOMIOETEHIHH

Bun kon-
TPOJILHOIO
MepOonpPHSITHSI

Kon-
BO
TAC0B

36

JIeKynapHoi sadgy-
3HH B MemGpanax
JKMBBIX KIETOK

HOB MOJEKYJIPHOH
nupdysun B MemOpa-
HaX KMBBIX KIETOK»

IMpaxrHyecKoe 3aHATHE
No 18

«OGopy/ioBaHHE H TIPO-
rpamMMHOe 06eCcTICUeHIE
i 00paboTku H306-
paxenuii, [Tonrotorka
ofpasios.»

OlIK-2.2,
OIK-2.3

YCTHBIH orpoc

38

|39 |

| IN3aLUMM U aHANH3a

Tema 3.4. Merox
MCHCBI/]LLOB()ﬁ B]'l3y3-

JIAHHBIX O [OCIIEA0-
parensHocT PHK

! Jlexnmsa Ne 19

«MeTo MeXXBHIOBOI
BH3YAIH3ALHN B anaiu-
33 JAHHBIX O [TOCTEA0-
parensHoCcTH PHK»

OIK-2.2,
OMK-2.3

ITpakTHIECKOE 3aHATHE
Ne 19

«BBYHCITHTENLHBIH
TIipoLece s MEXBHI0-
BO}i BU3yanu3auuH

| cpanne[mn JAHHBIX
npodUIUPOBAHKA TPaH-

| ckpuniromMa mMRNA-seq» |

| OnK-2.2,

OIK-2.3

YCTHBI OIIpoC

Tema 3.5. MynbrHa-
FEHTHOE MOMIEHPO-
BaHWE MTOBEIACHHS
HACEICHIU

41

42

Tema 3.6. Mera6o-
JIOMHKZ. BBI30BBI U
BO3MOKHOCTH CH-

CTEeMHOIT GHOoIOrHH

E Jlexups Ne 20
«MyNLTHATEHTHOE MO-
JIETUPOBAHHE TIOBE/C-
HH#A HacelIeHuD)

onK-22,
Ol1K-2.3

[TpaxTHUECKOE 3aHATHE
Ne 20
«CHHXPOHH3HPOBAHHBIE
nefiponsr (upobnema,
MOJEb, PE3YNILTATEL).
(DYHKHHOHEJIBHJJIC CBA-
34 M KOPPENALHUH B Ce-
_TAX MO3ray

OrK-2.2,
OIK-2.3

&
| =
|
|
|

YCTHEIH orpoc

Jlexims Ne 21
«Merabo/I0MHKa: BBI30-
BEI M BO3MOXHOCTH CH-
CTCMHOI GHOJIOTHHY

OIK-2.2,
OTK-2.3

IIpaxTHUECKOS 3aHATHE
Ne 21

«IMogroToska npob Ans
SAMP-criekTpOCKOIHH.
C6op, 06paboTka 1 no-
¢T0-OpaboTKa JaHHBIX
SIMP»

OIK-2.2,
OlIK-2.3

YCTHEIN onpoc

43

Tema 3.7. I'unotesst
cHCTeMHOH GHono-
I'MH, MPOBEPEHHEIE iN
vivo: HeoOXOIHMOCTE

Jlexuma Ne 22
«I'unoTessl CHCTEMHOH
OHOMOTUH, NPOBEPEH-
HHIE iR Vivon

OIK-2.2,
OIIK-2.3

21

moAXon K GHOJIOI‘I/IH, OpraHus-
MaM H paxy

N Ne n Ha3BaHHe JeKnHil | DopMupyembie I Bug kou- Koa-
[’t/;l Ne pazpesia 1 JIAGOPATOPHBIX 33- | KOMIETEHLH TPOJIBLHOTO BO
uaTHi MEPONPHATHS | YACOB
44 | copepiencreopanud | [Tpaktuueckoe sanatHe | OINK-2.2, YCTHEL Orpoc
HHCTPYMEHTOB MO- Ne 22 OITK-2.3
JIEKYJAPHOH BH3ya- | «HCTpYMEHTHI MOTe- 4
TH3aIMA KyJIspHoH BU3yanu3a-
B LIHH»
Tabnuia 5
TlepeyeHs BONPOCOB UIA CAMOCTOATEILHOI0 H3YYeHHS NUCUMILIHHBI
Ne Ne paitena u TeMbI Ilepeuenn paccMaTpHBAacMbIX BONIPOCOB IS CaMOCTO-
n/n ATEJLHOTO H3YYEHHHA
Paznen 1 «OcHOBBI TEOpHH CHCTEMY
i1 Tema 1.1. Llenu u nenemona- | Orpanuvenns uenenonaraudns. [Tpo6remaruka. Heonpe-
raHue JENIENHOCTD Henenonaranist. Onacuocrs NOAMEHET LEel |
cpencteamiu. Biinsane neHHoctel Ha nenu. MHOMecTBeH-
HOCTh uened. Mamenenne uenei co spemenem. (YK-1.1,
o YK-1.2, ¥K-1.3, YK-1.4, OTIK-4.1, OI1K-4.3)
2 Tema 1.2. ObbexT, MOIENE, Oxpyxaioman cpega obsexra. Kubepuernaeckas Moaens
cHcTeMa ob6vexTa. Kimaccnfukaiys BX0/JI0B H BEIXOJ0B 00BEKTA
(YK-1.1, YK-1.2, YK-1.3, YK-1.4, OlIK-4.1, OITK-4.3)
3 Tewma 1.3. CrolicTBa H HX H3- Ikane passocreii. [lkans! oTHOWEHHH. AGCONIOTHLIE
| Mmepenna. Mamepurensubie wxansl (YK-1.1, VK-1.2, YK-1.3, VK-1.4, OIIK-4.1,
| |lmkameL | OIIK-4.3) YN Pon N L

4 Tema 1.4. KoHcTpyKTHBHBIS Monatue crpykryper. Tunbt crpykryp. Ouenka d(der-

CBOIHCTBA CHCTEM. THBHOCTH cTpykTyp (YK-1.1, YK-1.2, VK-1.3, VK-1.4,
OIIK-4.1, OIIK-4.3)

5 Tema 1.5. DyHKUHOHANBHEIE Hunamuueckoe 3seno. [epexoansie Gpyuxuun. besoiep-

CBOHCTBA CHCTEM HoHHOE 38eH0. Huepuuonnoe 3sexo. [uddepeHnupyro-
niee 38eHo. MHTerpupytoiee 3geHo. KonebarensHoe 3Be-
HO. ANEPHOIHYECKOE 3BEH0 BTOPOTO NOpsaKa. 3BEHO ul-
CTOro 3anasapiBaHui. JHHAMHIECKHE CBOHCTBA PECANBIBIX
obpexToB (YK-1.1, YK-1.2, YK-1.3, YK-1.4, OIIK-4.1,
OIlK-4.3)

6 Tema 1.6. ObmecucTeMHBIE [TonsaTue 3RTpOIHH. OTKPHITHIC H 3aKPHITHIE CHCTEMBI,
3aKOHOMCPHOCTH BTopoe Hagano TepMoiMHAaMHKH, [IpHHIMN KOMITEHCATTHH

sHrpommu (YK-1.1, YK-1.2, YK-1.3, YK-1.4, OIIK-4.1,
OlK-4.3)

7 Tema 1.7. Knaccudurauns cu- | bonbmue cucteMsl. ITonbITkH KIacCH(pHUKALHHE CHCTEM T10

cTEM cnoxHocTH. CTPYKTYpHas CIOKHOCTE CHCTEM. DyHKIIHO-
HakHAA CIOKHOCTL. JlHHaMHYecKkasn cnoxHocTs (YK-1.1,
YK-1.2, VK-1.3, YK-1.4, OTIK-4.1, OITK-4.3)

Paspen 2 «IIpuHuHNL! cHeTeMHOl GHOTOT NHY»

8 Tewma 2.1 KonuenrtyannHeie Buytpennue cBOHCTRA KaK pe/isTIONHEIE cBOMCTRA, Pend-
Tipo6ieMBl B TEOPETHIECKHX IMOHHBIE CBOHCTRA, OTPaHHYUBAIOIIHE MTOBEEHHE YacTelH.
OCHOBaX CHCTeMHOI Ouonornu | OrHomenue Guonormaecknx xourekcros. (OITK-1.1,

OIlK-1.2, OIIK-1.3, OHK-7.3)
9 Tema 2.2 MurerpaTusHbii Hopasa Teopna paka, TeOpHA NMONA OPTaHH3ALAN TKAHH

(reopusa opranusmos, TOFT, opraHorenes u Mogenuposa-
HHe Ha ocHoBe Onosoruyeckux npuHupnos). (OITK-1.1,
OITK-1.2, OIIK-1.3, OHK-7.3)
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No

Ne pa3iena H TeMEI

IlepeticHb paceMaTPHBAEMBIX BOIPOCOB 151 CAMOCTO-

Ne pazgesra st TeMEL

HCPB‘EEHL paccMaTpPHBACMLIX BONMPOCOB JI.TA CaMOCTO~

n/n SATENLHOr0 H3YMeHHST
PHK
20 | Tema 3.5. MynbTHareHTHOS QOYHKUHOHAIBHBIE CBA3H M KOPPEIAIMHE B CETAX MO3ra.
MOZIETHPOBAHIC MOBEACHHA | Ponr oTpHUATEABHBIX CBA3¢il (MpobieMa, MOAENTE, pe3yilb-
HACEICHHS ] | rarer). (OITK-2.2, OITK-2.3)
21 | Tema 3.6. MeraGonoMuka: Bel- | COop, oOpaborka 1 noctobpaboTka JaHHEIX IMP
30BbI M BO3MOKHOCTH CHCTeM- | (HacTpolika SIMP, paspernenne). (OITK-2.2, OITK-2.3)
HOI1 GHONOrHH
22 Tema 3.7. 'unoTe3nl CHCTEM- TenaeHIMH aBTOMATH3HPOBAHHOIO AHANH3A JaHHBIX B
HOH Ouostorun, nposepennsie | Guonoruu. (OINK-2.2, OIIK-2.3)
in vivo: HeoGXOMUMOCTE CO-
BCPIICHCTBOBAHHA HHCTPY-
MEHTOB MOJIEKYJIAPHOH BU3ya-
JIH3AITHT |
5. OGpa3oBaTeNLHLIE TEXHOIOTHH
Tabnuua 6
IMpuMeHeHHe AKTHBHBIX H HHTEPAKTHBHBIX 00pA30BaTeILHBLIX TeXHOJMOIHiH
Ne T HanmenoBaHne HCMOAB3YEMbBIX AKTHBHBIX H
emMa H dopMa 3auaTHS : i
n/n HHTEPAKTHBHBbIX 00pa30BaTebHbIX TEXHOJION Hil

KoucTpyKTHBHEIE CROIICTBA CH-
cTEM

| Jlexnua-auckyccus

2 CTaTHYCCKUE H JTHHAM HUECKHC [13 | Pa3Bop KOHKPETHBIX cUTYALHiT
XaPAKTEPHCTHKH CHCTEM |
3. O6GparHeIe 381441 CHCTEMHOIH JI | Jlexnms-nuckyccus
GHoI0rHH
| 4. IMpameie 1 0OpaTHBIE MOXEIH IT3 | Pa3sbop KOHKpPETHBIX CHTYalHi

III'[[ | i ATEJLHOI0 H3YUCHH S

10 | Tema23 KonuenryaibHble Dueprus crabHIpHOCTH, JHeprus uamenenus. (OITK-1.1,
poGaeMbl CHCTEMHOTO IO/~ OIlK-1.2, OIIK-1.3, OHK-7.3)

%0/1a K IOHUMAHHIO KIIETOUHO
T depeHLPOBKH )

11 | Tema 2.4 Maremaruueckoe Ananms Mogeneld (aHaNHTHICCKHE METOB, YHCICHHEBIE
MOJIETUPOBAHHE B H3YYCHHH METO/IBl — CHMYJIALNM). HeGpexHOCTh H MEPeHachIIEHAE
opranu3MoB u ux uacreil. [lo- | — ckperreie puck. Cunres. «CyOBLeKTUBHOCH CYACHHE.
HCK DApaMeTpOB CHCTEMBI (OITK-1.1, OIIK-1.2, OITK-1.3, OHK-7.3)

12 | Tema 2.5 OGparHeie 3a1a4u Budypkauus Xonda. Crucrema HemiHeHEX YpaBHCHHI.
cucTeMHOMN GHONOTHH PaznoxKeHue N0 CHHIYJIPHEIM 3HaucHuAM, Metos Hero-

- Tona-Pageona ¢ neepaoobparHeiM. CTOXacTHIECKHI pe-

| 3oHanc, Croxacrudeckue petrenus. SSA IN'necmu. Ipo-
| rpaMmHbie npoaykrel. (OIK-1.1, OTIK-1.2, ONK-1.3,
= S8 | OHK-7.3)
| 13| Tema 2.6 Cucremno- DKcrepHMeHTalbHasA yeranoBka. [TapaMerprl KOHTPOS B
| Guonornyeckuii moaxon M Ma- | nopauka. MoleanpoBane: MaTEMaTHUECKas OCHOBA,
| TEMaTHYCCKoE MoZennpopanne | Gopmansuele ypasuenus, (OTIK-1.1, OIIK-1.2, OTIK-1.3,
: U1 aHANM3a NepeKIYeHns OHK-7.3)

(a30BOro NpOCTPAHCTBA BO

BpEMA SITHTENHAITBHO-

Meaenxgmanbnox'og}gpe_xoni___L 0 e T e A S
i 14 | Tema 2.7 Ouenka napamerpos | Bpen rioko3el npu paxe. Bosspawenne konebanmii; mMo-
:\ | B (haszoBo-npOCTPAHCTBEHHOI 1 nenk pakosoro raukonnsza. (OIMTK-1.1, O1K-1.2, OITK-1.3,
} PEKOHCTpPYKIMH cyaebnt keT- | OHK-7.3)

KH: TTOJAX0/ CHCTeMHOI OHono- |

THH L N

15 | Tema 2.8 Teoperuueckue Mo- | PaccMotpenue crabunpHOCTH. Mozienu peakuus-

JIeNH ¥ CHIDKEHHE cnoknoetr | anddysua. CToXacTHYHOCTh ¥ HeoaHOpouHoCTh. (OTIK-
OHOXMMHYECKHX H reHeTHYe- 1.1, OIK-1.2, OIIK-1.3, OHK-7.3)
CKHX peakIUi e
Pasnen 3 «MHCcTpYMeHTAPHI cHCTeMHOH 0HOIOTHHY
16 | Tema3.1. Cucremio- | Komumecrsennan oucnka sumorenmoit cetu, Hopmansaas

| Guonormueckoe moaenuposa- | neuens H 'K xak crabuibHbIE COCTOAHNA IHAOTEHHOIH

[ HHE HeTHHEHHOH AHHAMHWKH CETH. npO-I‘HOBi-]pOBaHHC MOJCIH H KIIOYEBRIC XaPaKkTe-
paka. DHRXOTCHHAT MOJICKY- PHCTHKH J2HHBIX 0 TEHETHYECKHX MyTauusax paka. (OITK-
NsSpHO-KNEToTHad ceTeBasd Teo- | 2.2, OIIK-2.3)
pus paKa: MOJXOJ CUCTEMHOI
OHOIOrHH

17 | Tema 3.2. Cerenoii unterpa- HuTerparis OMHKCHBIX JAaHHBIX. [IpoBepKa rumores, 1o-
THBHBIN pabouHH MPOLECe AN | TIYUCHHBIX C IOMOIILK) MOJIENIEH, C HCTTOMB30BAIHEM IKC-
PACKPBITHSA MEXaHH3MOB, Jie- TIEPHMEHTANLHBIX WHIH KIHHUYECKHX JAaHHbIX. (OITK-
MKAIIUX B OCHOBE IIPOTPECCH- 2.2, OIIK-2.3)
poBaHus 3a6ocBanms )

18 | Tema 3.3, Ipoctpancreento- | KamuOposka kameper u PSE. TTonyaenne nanusix, {OI1K-
BpeMeHHOM ykTyarmonneii | 2.2, OIK-2.3)

AHANN3 3aKOHOB MOJIEKYAp-
Hoit nuddy3un B MemOpanax
JKHBBIX KIIETOK
19 | Tema 3.4. Meton MexBRIOBOH | AHannz Bapuauuii Habopa reqos (GSVA). Komanjs Ha

BH3YallH3allH{ M aHanusa JaH-
HEIX O HOCNEA0BATSALHOCTH

A3bIke nporpaMmupoBanua R. (OTTK-2.2, OITK-2.3)

6. Texynuii KOHTPOJL YCIIEBAEMOCTH M IIPOMERYTOUHAS ATTECTALHSA 110 UTO-
raM OCBOEHHS JUCLHILIHHBI

6.1. TunosbIie KOHTDOJIbHBIC 3aJaHH HJIH HHBIE€ MATEPHAJILI, HeoOXoZUuMBbIe ISt
OLEHKH 3[{3Hl{ﬁ, yMEHHﬁ H HABBIKOB H (HJIPI) ONBITA JEATEJILHOCTH

6.1.1. IlpuMepHBIe BONPOCH A/ 00CYKIeHHS Ha MIPaKTHYECKUX 3aHATHAX

I paxmuueckoe 3anamue Ne | « Tpyonocmu yenenonaeanusy
1. Mcnone3oBaHHe KpHTEPHER B LICNENONAraHHH,
2. TpyIHOCTH LIENEIIONAraHms.

3. TpeGoBaHHA K LENH.

Hpaxmuueckoe 3anamue Ne 2 «Cucmema KaKk COGOKYRHOCHTb 51EMEHINOG »

1. Moaenu obwekTa.

2. Cpa3s 00BeKTa ¢ OKpyxaronieit cpeaoi.

3. OOBEKT U cHCTEMA.
4. BrIgeneHue cHCTEMBI.

5. Cucrema Kak COBOKYIHOCTE JJIEMEHTOR,
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IIpaxmuueckoe 3auamue Ne 3 « Flsmepumenvhvle uikanioly
L. TMonsaTHe cpoiicTra. HM3Mepenua v mKakl,

2. llIkanel HauMeHoBaHUit. ITopsAAKOBbIE MLIKAIEL

3. llikansl uaTEepBanos. [IIkansl pasHocTel.

4. lllxans! OTHOMEHUH, AOCOMIOTHRIC IIKATEL.

5. lllkanuposanue.

Ipaxmuuecroe saunmue Ne 4 « Cmpykmypel CUCHIEM »
1., DneMeHTEl CHCTEMBL.

2. Cps3u B cHCTEME.

3. CTpYKTYpbl CHCTEM.

Upakmzmecme zausimuye No 5 «Cmamuueckue u OUHAMUYECKHE Xapaxkmepu-

CIMUKU cUCmeM»

. CHucteMa Kak CpeCTRO JTOCTHIKCHMA LICTH.

. CocTosHME CUCTEMBI M €0 OLIEHKA,

. CrarHueckve W JHHAMHYECKHE CHCTEMEI,

. CocTosiHMA U CBOICTBA MMHAMHYCCKHX CHCTEM.

. CraTHyecKie XapakTePUCTHKH CHCTEMbL. DYHKIHA CHCTEMBI.
. JIMHAMHYECKHE XapaKTepUCTHKH CHCTEM.

. DNeMEHTapHBIC JHHAMKWYECKHE 3BEHbS.

. ITpocTpaHCcTBO COCTOAHMIMA.

. ¥CTOHYHMBOCTD AHHAMHUECKHUX CHCTEM.

OO0~ Y Lh B W —

Hpaxmuyecxoe sansmue Ne 6 «3axonomeprocmiu pazeunitsy

1. 3aKOHOMEPHOCTH B3AMMOICHCTRHS YacTH U LEJIOTO B CHCTEME.
2. 3aKOHOMEPHOCTh HEPAPXHYHOCTH CHCTEMBL.

3. DHTpONHiiHEIE 23aKOHOMEPHOCTH CHCTEMBI.

4. 3aKOHOMEPHOCTH Pa3BUTUs CUCTEMBL.

5. OfwecHeTeMHBIe 3aKOHOMEPHOCTH.

Hpaxmuueckoe sanamue Ne 7 « Knaccughuxayusa cucmem s

1. Knaccubukalus CHCTEM TIO TPOUCXOMACHHIO.

2. KnaccudHkauus cucrem rmo oOpeKTHBHOCTH CYIIECTROBAHUS,

3. Knaccuukauus CHCTEM MO NPUPOAE CHCTEM.

4. IlenTpanu30BaHHbIE H ACLEHTPATHI0BAHHBIE CHCTEMBL.

5. Knaccu(Hkanus cucreM 1o pasMepHOCTH.

6. Knaccugukanuns cucreM no OGHOPOJHOCTH M PasHOOOPAasHI0 CTPYKTYPHEIX

JJIEMEHTOB.

7. Jluneitusie 1 HeMUHEeHTBIe CHCTEMBI.

8. HenpepriBHbIe H AMCKPETHEIE CUCTEMB.

9. KayzaneHble M LeNeaKTHBHEIC CHCTEME,

10. Boapimue ¥ CII0KHBIE CHCTEMEI.

11. AeTepMHHHPOBAHHBIS H CTOXACTHUECKHE CHCTEMBL.

12. Knaccudmxanus cucteM no CTeneHH OpraHi30oBaHHOCTH.
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paxmuueckoe 3auamue Ne 8 « Penayuonnas onmonozus 01 cucmemuoit buo-

JosUu»

1. MexaHH3MBI H OHOIOTHYECKHI ATOMH3M.

2. PensauyonHas OHTOJIOrHA IJIA CHCTEMHOM OHOJIOTHH.

3. BHyTpeHHHe CBOMCTRA KaK peNAIiHOHHEBIE CBOMCTRA.

4. PenauMOHHEBIE CBOHCTBA, OrpaHHUHBAIOIIHE ITOBEICHHE YacTei.
5. OrHowenne OHONOrHYECKHX KOHTEKCTOB.

Hpaxmuyeckoe sauamue Ne 9 «ITpoucxodcoerie meopuu opeanuzmos s
1. [poucxoxaeHue TEOPUM OPraHU3MOB.

2. Horas Teopus paxa. Teopus mosid opraHu3aliy TKaHH.

Ipaxmuveckoe 3ansmue Ne 10 « Bpemennas ounamuxa, cmabulbHOCHIb I U3-

MEHEHUA»

ey

1. BpemMeHHas IHHAMHKA, CTa0UMBHOCT H H3MEHEHHs OHOTOMHYECKHX CHCTEM.
2. OHeprus cTabUABHOCTH OHONOTHYECKHX CHCTEM.
3. DHeprua usMeHeHu:A OHONOIHUECKUX CHCTEM.

IIpaxmuveckoe 3anamue Ne 11 « Teopemuueckue npunyunvl. Cozdanue mooe-

1. TTapameTpBl ¥ COCTOSHUA CHCTEM.

2. OnHcaHKe CHCTeM: YPaBHEHHA, HHBAPHAHTE! H CHMMETPHH,

3. Teopernucckre NPUHLUNG! CO30AHNS MOAEICH.

4. Auanus Mopeneit (aHaTMTHYECKUE METO/(bI, YHCIEHHEIE METOABI — CUMYJIsi-

L{HH).

5. Cunres. «CyOBeKTHBHOEY CYKACHUE,

Hpaxmuyeckoe zanamue Ne 12 «IlIpamuvie u obpamusie Modenu

1. OOocHOBaHHE CHCTEMHOIL OHOJIOTHH U 0OpaTHBIX 3a1ad.

2. Mpsamag Moaens. ObpaTHag MOAETH.

3. Obparnas OudypKaims.

4. Jderepmunncrckue peweHus. Konuenuun 6udypkanuu,

5. Ananu3 muHeiHoH cTa0HIBHOCTH.

6. Hcmomb20BaHHE CHUCTEMB! [BYX HENHHEHHBIX ypaBHeHuil. Budypxaims
Xornda.

7. Cuctema HenMHEHHPIX ypaBHeHHH. PasioxeHMe MO CUHTYIAPHEIM 3HAYEHH-
M.

8. Meton Hrtotona-PadcoHa ¢ nceBnooGpaTHBIM.
9. Ctoxactuueckuit pezoHanc. CTroXacTHUECKHE pEIIeHHU.

IIpaxmuveckoe 2anamue Ne 13 «Mesockonuueckas cmpykmypa. Snumenuano-

HO-Me3e HXUMQTbHLIH nepexoc) RAK MeMAcmabuibioe coCMOoIHue »

1. KomnnekcHele cHCTeMEI H (a30Bblif epexod.
2. Mesockonuueckas CTpyKrypa.
3. ONUTENUANEHO-ME3EHXUMANEHEIH Mepexo/] Kak MEeTacTadHIILHOE COCTOSHHE,
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4. MozenupoRaHKe STUTETHANBHO-ME3CHXHMAILHOTO [I6PEX0a; MaTeMarTHye-
cKas 0cHoBa, GopMaIEHEIC ypaBHEHNS,

Hpaxmuyeckoe sausmue Ne 14 «Croocnocms pakogozo 2auxoausa. Biuauue
eunokcu, HopMmokcuu it pH 6 onyxoneguix xkiemxaxy

1. BaxkHOCTE CHCTEMHOM OMOJIOTHMH B HCCIISIOBAHHH PaKa.

2. OCcHOBBI TepMOAHHAMHKH. Da30BBIH IEPEX0]l B POCTE OMYXOJIH.

3. Pakogblii rnukomuza.

4. BnusHMe runoxciu, HOPMOKCHH H PH B ONyXONEBBIX KNETKAX.

Hpaxmuueckoe 3ausmue Ne 15 «Henuneiinas ounamuxa. Iepuoduueckue oc-
ywinayuu. Peakyus Benoycosa-)Xabomunckozo u 6pioccenamop. Mooenw I'yoeunay
. MopempopaHyue GUOXMMHUECKHUX PeaKLiMi.
Henunelinas nunamuka SHOXMMHUECKHX Peakiiui.
CTabunbHOCTE OHOXMMMUECKHX PeaKiMil.
Mounenu peakuua-mudidyzng.
CTOXacTHYHOCTh U HEOJHOPOAHOCTE.

—_—

@B W

lpaxmuueckoe sansnmue Ne 16 « DHO02eHHA MOTEKYIAPHO-KICMOUNAS cente-
608 MEOpUs paKa: nodxoo cticmemnoll Guonoztuy

1. HenuueHnas quMHaMKKA paKa ¢ TOUKH 3PECHHA CUCTEMHOH OHONIOIMH.

2. POPMHPOBAHKE MUMOTE3k] IHAOTEHHOMH MONEKYIIAPHO-KIETOUHOM ceTn.

3. KonnmuecTBeHHas peayin3alus THIOTE3bI 3HIOTEHHOH MONEKYIAPHO-
KJIETO4HOH CeTH NpH renarouenmonsproi kapuuaome (I'IK).

4. KonuyecTBeHHas OLIEHKA SHAOTEHHOIT ceTH.

5. TIpornosupoBaHUe MOJAEIM M KHOYEBBIE XapPaKTEPHCTHKH JAHHBIX O TeHe-
THUECKHX MYTALHAX paka.

6. HoBele cTpareruy ieyeHHsa paka Ha OCHOBE MOJENH M TEOPHH 3HIOMCHHOM
CeTH.

IIpaxmuueckoe zauamue Ne 17 «Buibop Qopmbl MameMamuiecxozo Mo-
denuposanus (na ocnose OIIY, na ocnose aozuxu, eubpuonas). Humeepayua omukc-
HbIX OGHHBIX Y

1. CucremHo-6Monornueckiii moaxod. Y CTaHOBJIEHUE KOHTEKCTA.

2. TIIpeacTaBieHHe NOJCHCTEMBL/CHCTEMBI.

3. Koucrpyupoauue Mosenu. IIposepka v SKCIIEPUMEHTHL.

4. KOHCTpYMpOBaHHE CETH. AHATH3 CETH.

5. Bridop dopMbr MaTeMaTHUeCcKOro Moaenuposanus (Ha ocHope OJ1Y, Ha oc-
HOBE JIOTHKH, THOpHAHAN),

6. MaTerpaiiis OMHKCHBIX JAHHBIX,

7. IlpoBepka runotes, MoAyYeHHBIX ¢ MOMOIUBLIO MOACHEH, C UCTONL30BAHUEM
IKCTIEPHMEHTANBHBIX H/MIH KITHHHYECKUX TAHHBIX.

Ipaxmuueckoe 3ansamue Ne 18 «Obopyodosanue u npoepammroe obecneyexue
ona obpabomxu usobpancenuii. Illodzomosxa 06pasyoe. »
1. HacrpymeHTapuit ananusa MonekynapHoi nugdysuu.
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2. IToaroroska obpaszuoe. Kanubposka xamepot u PSF.
3. IMonyuenne panHbix, Pacuer cpepHeKkBaapaTHYHOTO CMEIEeHHA no u300pa-
skenuam (IMSD).

Hpaxmuyecroe 3auamue N2 19 « Beruucnumensotii npoyecc 011 MeNCEUOGBGH
GUIYATU3AYUY U CPAGHEHUA OGHHBIX Npodhuruposans mpanckpunmoma mRNA-seq s

1. BBIYHCIHUTENBHEIH [IPOLECe I8 MEXKBHJIOBOH BHU3yalH3allid U CPaBHEHMS
JaHHBIX NpotUIHpOBaHHA TpaHcKpunToMa mRNA-seq.

2. Ananu3 paprauuit HaGopa resoB (GSVA).

paxmuuecroe sanamue N 20 « Cunxponusuposannsie Helipons! (npobrema,
MoOens, pezyibmanivl). PYHKYUOHATbHBIE CEA3U U KOPPENAYUY 6 CEMAX MO32A

1. MAS M cucreMHan Guonorus,

2. BnusHue BHENTHUX CHITOBBIX mojieif. MopMel aueek U mons (mpobnema, Mo-
JeJh, Pe3yJIBTaThl ).

3. CMHXpOHH3HUPOBaHHbIE HEHPOHBI (TpoOIEMA, MOJIENh, PE3YILTATHI).

4. OyHKUHMOHABHEIE CBA3H U KOPPEJIAUMH B CETAX MO3ra.

5. Pons oTpunaTenbheix ceaseli (npobiiema, MoJieiib, pe3ysiLTaThl).

6. Mopnenn M3unra akTurHoCcTH obnacTeit mosra (npofiemMa, MOHETs, PE3Yb-
TATHL).

Hpaxmuuecxoe sauamue Ne 21 «llodzomosra npo6 onss AMP-cnexmpockontu,
Céop, obpabomra u nocwmo-6pabomra oanHeix HMP »

1. Cb6op obpasuos. [Toarororka npod ans SIMP-CreKTPOCKONMH.

2. Cbop, obpaborka u nocrodpaboTka maHHbIX SIMP (HacTpoiika SIMP, pas-
pellieHue).

3. CraTtcTrueckuii ananus naaneix SIMP.

Ipaxmuyeckoe sanamue Ne 22 « Hucmpymenmor MOIeKVIAPHON GU3VARU3AYHL )

1. KonuuecTeeHHble janHbie B Ouonoruu: uHdpacTpykTypa ANIa aHamuza M
obMeHa JaHHBIMH.

2. JleatebHOCTE N1a00paTOPHH MOJIEKYJIAPHOH BH3yanH3aliiH.

3. TeHUEHUMH ABTOMATH3HPOBAHHOIO AHAIIN3A JAHHBIX B OHOJIOrHH.

6.1.2 IlepeyeHs BOTIPOCOB, BEIHOCHMBIX HA IPOMEXYTOUHYIO aTTECTALMIO (IK-
3aMeH):
1. HMcnonb3oBaHue KPUTEPHER B LIENENOIaraHHH.
2. TpylHOCTH LEJIENoNaraHusl.
3. TpeboraHua K LEJTH.
4, Mopnenu obbekra.
5. Caa3b 061eKTa C OKpYKalomieif cpenoi.
6. OOBeKT H cHcTeMA.
7. BrigeneHue cHCTEMEL.
8. CucreMa Kak COBOKYNHOCTB 3JIEMEHTOB.
9. Ilouatue ceoficTBa. M3amMepeHus U LIKAJBL
10.1kanet nauMenoranuii. TTopanKoRbIe NTKATEL.
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11.1xans gaTEpBanos. LIkanel pasHOCTEH.

12.1iIkans! OTHOIIEHHH, ABGCONOTHBIE KAbL,

13.1lIkanuposanue,

14.21eMeHTEI CHCTEMBL.

15.Cp43u B cucreme.

16.CTpyKTYpBI CHCTEM,

17.CucTemMa Kak CpeAcTBO AOCTHKEHHS LIE/H.

18.CocTosiHHEe CHCTEMEI H ET0 OLUCHKA.

19.Cratuyeckue U TUHAMHYECKHE CHCTEMBI,

20.CocTosaHMA U CBOMCTBA AUMHAMMUECCKHX CUCTEM,

21.CTaTH4ecKHEe XapaKTCPUCTHKH CHCTEMBI. MYHKIMA CHCTEMEL.

22.JluvaaMHUYecKUe XapaKTePUCTHKN CHCTEM.

23.3neMeHTapHBIe HHAMHYECKHE 3BEeHBA.

24.TTpocTpaneTBo cocTOAHHIA.

25.VcToituuBocTh AMHAMHYECKHX CHCTEM.

26.3aKOHOMEPHOCTH B3aUMOAEHCTBHA YACTH M 11E/10r0 B CHCTEME.

27.3aKOHOMEPHOCTE HEPAPXUYHOCTH CHCTEMDI.

28.3uTtponuitHele 3aKOHOMEPHOCTH CHCTEMEL.

29.3aKOHOMEPHOCTH PA3BHTHA CHCTEMBL

30.00mecucTeMHbIE 3aKOHOMEPHOCTH.

31.Knaccu(HKanns cucTeM 1o MPOMCXOMACHHIO.

32.Knaccudukaums cucrtem 1o 00bEKTHBHOCTH CYLIECTBOBAHK,

33.Knaccubuxanug cuCTeM 1O MPUPOJIE CHCTEM.

34.1leHTpanH30BaHHBIC H ASLIEHTPATH30BaHHbBIE CUCTEMBI.

35.Knaccudukanus CUCTEM 10 pa3sMEpHOCTH.

36.Knaccrudukanms cucTeM 1o 0JHOPOAHOCTH M pasHoOOpasHIO CTPYKTYP-HBIX
3JIEMEHTOB.

37.JIuHelinble W HeNnUHEHHBIE CHCTEMBL,

38.HenpepLiBHEIE H TUCKPETHBIE CHCTEMBI.

39.Kay3aibHbie M [eNeaKTHBHBIE CHCTEMB.

40.Bonbuive 1 CHOKHBIE CHCTEMBL,

41.JleTepMUHUPOBAHHEIE H CTOXACTUYECKHE CHCTEMBI.

42 KnaccuHkalus cucTeM IO CTeTNeHH OpraHi30BaHHOCTH.

43.Mexanuamel 1 6UONOTHYECKHH ATOMH3M.

44 PensLiMOHHAS OHTOJIOTHA I CHUCTEMHOH OHOJIOTHH.

45.BHyTpeHHue cBolicTBa KaK peJIALIMOHHBIE CBOHCTRA.

46.PenauuoHHbIe CBOWCTRZ, OrpaHUYMBAIOLIME NTOBEACHHE YacTeH.

47.O7HomenHe BHONOTHIECKHX KOHTEKCTOB.

48.ITpoucxoxnenne TeOpHH OPraHU3MOB.

49 Hopas Teopus paxa. TeopHs M0Jd OpraHU3aLluy TKaHH.

50.BpemeHHas auHamMuka, crabUibHOCTE H M3MEHEHHA OHMONOTHYECKUX CH-
CTEM.

51.OHeprus crabunbHOCTH GHONOIMYECKHUX CHCTEM.

52.OHeprua H3MeHeHHs GHONOTHIECKHX CHCTEM.

53.TTapaMeTpsl ¥ COCTOSHHA CUCTEM.

54.0nucanue cHeTeM: ypaBHEHUs, MHHBAPHAHTBI H CHMMETPHH.

20

55.TeopeTHueckue NPHHUHKILL CO3MaHMA MOAEIIEH.

56.Ananu3 mopesiel (aHAJIMTHYECKME METOMBI, YMCIICHHBIE METONIBI — CHMY-
TIATHK).

57.000cHOBaHUE cUCTEMHOM OHOIOrHK M OOPATHBIX 3a1aY.

58.Ilpsamas mopens. ObpaTHas MozeNb.

59.06parnas Guhypraius.

60.Jerepmunucrcke pewenns. Konuenuuu 6udypramnuy.

61.Anannz nuHelHOH cTabHITEHOCTH.

62 Hcronb3oBaHue CHCTEMBl LBYX HelWHeMHBIX ypaBHeHuil. Buypkaims
Xonda.

63.CucremMa HenuHeiHBIX ypaBHeHUE. PasnoxeHMe 10 CUHTYJIAPHBIM 3Haue-
HMAM,

64.Croxactiucckuii pezoHanc. CTOXacTHUYECKHE PELIEHUs.

65 Komnnekcurie cucTeMBl H (pa3oBbIi nepexo.

66.2nHTeNHANbHO-ME3eHXUMANBHBIH nepexo/l KaK MeTacTabWILHOE COCTOA-
HHE.

67 MoneniporaHue 3MHUTENHATHHO-ME3EHXHMANBHOTO MEPEexXona: MaTreMaTH-
4ECKAs OCHOBA, (JOPMAIBHBIE YPABHEHHS.

68.BaykHOCTE CHCTEMHOM OHONOTHH B HCCJIEIOBAHHH PaKa.

69.0cHOBBI TEpMOAMHAMHKH. (Pa30BLIHA Mepexoa B POCTE OMyXOIH.

70.PakoBbiii rnukosim3a.

71.BnusHue rHIOKCUH, HOPMOKCHH U pH B OIyXONEBRIX KIETKAX.

72.MonenipoBaHie OHOXUMHIECKHX PeaKIlii.

73 Henunelinas avHaMuka OHOXHMHUYECKHX PeaKLHH.

74.CTabunsHOCTh GHOXHMHYECKHX peaKiHit.

75 Monemu peakuus-muddy3ud.

76.HenuHelHasn JHHAMMKA PAKA C TOUKH 3PEHHS CHCTEMHOM OHOMOTHH.

77.PopMHpOBaHHE THNIOTE3B! IHAOTEHHOH MONEKYIAPHO-KNETOYHOH CETH.

78 KonuuecTseHHas peanu3alldd TUIIOTE3B! JHJIOTEHHOH MONexynspHo-
KJIETOYHOH CETH IpH reraroueuionspHoi kapuunome (CLK).

79.TTporHo3upoBaHHe MOJENH M KITIOYEBhIE XaPaKTEPHCTHKH OaHHBIX O re-
HETHYECKHUX MYTaLMAX paka.

80.Hogeie crpareruy neyeHus paxa Ha OCHOBE MOJEIM W TEOPHH 3HIOTEH-HOH
CETH.

81.CucremHo-OHONOrHYECKHIT TIOAX0H. Y CTAHOBIEHHE KOHTEKCTA.

82.TTpeacTaBneHue NOACHCTEMBI/CHCTEMBL.

83.Konctpyuporanue Moaenu. [IpoBepka 1 3KCIIEpHMEHTHI.

84.KoncTpyupoBaHue ceTH. AHAIM3 CETH.

85.Bribop dopMel MaTeMaTHieCKOTO MozequpoBaHusa (Ha ocHoee OJIY, Ha
OCHOBE JIONHKH, THOpUAHAA).

86.Murerpanis OMHKCHBIX TaHHBIX.

87.IIpoeepka runoTes, MOMYYEHHBIX ¢ MOMOIIBK MOIENEH, ¢ HCHIONb30BaHH-
€M IKCTIEPHMECHTANIBHBIX H/HITH KITHHAYECKHX JAHHBIX.

88.BrluncnuTeNBHEIN Npolece s MEXBUIOBOM BH3yallM3allMH H CPAaBHEHHA
JaHHBIX NpOoQHIMPOBaHKA TPaHCKpHIToMa MRINA-seq.

89.Ananuz Bapuaumii Habopa renos (GSVA).

30



90.MAS u cuctemHas GHoNoris.

91.BausHue BHEITHUX CHJIOBEIX TIojiel. ©OpMEL siueek M nofd (npobiiema, Mo-
Je/b, PE3YIIBTATEL).

92.CuHXpOHH3UpOBaHHbIE HEeHpoHEI (Iipodiema, MONEIIb, Pe3yJIBTATHI).

93.>yHKUMOHANBHEIEC CBA3HM M KOPPEIALMH B CETAX MO3Ta.

94.PoJib OTpHUATENBHEIX CBA3EH (npobiieMa, MOIENb, Pe3ybTaThI).

95 Mopnenu Hzunra axrupHocTu obnacreit Mosra (npo@neMa, Momens, pe-
3YJIBTATHI).

96.C6op, ofipaboTtka u mocrobpabotka naHueix SIMP (Hactpoiika SIMP, pas-
pelieHue).

97.CraTucTHyeckuii ananui gaHHeix SMP.

98.KonuuectpeHHEIe JaHHEIE B OMONOTHM: MHGPACTPYKTypa ANd aHanM3a M
oOMeHa JaHHBIMH.

99 JesrenbHoCT 1a00paTOpPHH MONEKYIAPHOI BU3YaTHIALIMH.

100. TeHAEHLMH aBTOMATH3HPOBAHHOIO aHANHN3a JaHHEIX B OHONOrHA.

6.2. OnucaHue noxKasaTesieil M KPUTEPHUEB KOHTPOJIA YCNEBAEMOCTH, ONMHCAHHE
HIKAJ OLeHUBAHHS

Ina OUeHKM 3HAHWH, YMEHMH, HAaBEIKCB W (POPMMPOBAHHA KOMIIETEHIHH MO
JUCLUMIUIHHE TPUMEHAECTCS TPAJAULIMOHHAA CHCTEMA KOHTPOJS M OHEHKH yCllepac-
MOCTH CTY/[IEHTOB.

DK3aMeH — OTIHYHOY, «XOPOINOY, «YAOBNCTBOPUTEILHOY, «HEYIOBIETBOPH-
TENLHOM,

KpuTepru oueHHBaHHA Pe3y/IbTaTOB 00y4eHHs
Tabmmua 7

Ouenka KputepuH oueHnBANNs b

OLCHKY «OTJIHYHO» 3aCIIYXHUBACT CTYAEHT, OCBOUBIINIT SHaHWI, YMC-

HHA, KOMICTSHLNY H TeOpeTHIecKnii MaTepnan Ge3 npolenos; BEIIO-

HHUBIOAHA BCE 3aauuia, NpeayCcMOTPEHHBIC y‘{CG}IbIM IL1aHOM Ha BBICO-

KOM KayeCTBCHHOM YPOBHE, IPaKTHYCCKHS HABBIKA NPO()eCCHOHANLHO-

0 NPUMEHEHHS OCBOCHHBIX 3HAHHT COPMHPOBAHBL.

KoMnereHnuH, 3aKperiéHHble 3a JUCIHILUIHHOH, copMHPOBAHBI HA

YPOBHE — BLICOKHIi.

OLEHKY «XOPOILIO» 3aCIYKHBACT CTYACHT, NPAKTHYECKH MIOJHOCTHIO

Cpenuuii ypoBeHb | OCBOHMBLIHI 3HAHUA, YMEHHA, KOMIIETEHIIHH U TEOPETHYECKUI MaTepH-
«4n al, YliCﬁHBIC 34/1aHKA HE OLEHCHBI MAKCHMalIbHBIM THCIIOM 63.1'1;']0]3, B

(xoporo) OCHOBHOM ¢(HOPMHPOBAIL IIPAKTHYECKHE HABLIKH.

KoMmnereHnuH, 3aKpeIIEHHLIC 38 AUCHMIVIHHOH, CJOPMHPOBANLI HA

Yporue — xopoluHii (cpeanuii).

OLICHKY «YAOBJETBOPHTENRLHOY 3AC/YXHBAET CTY/IEHT, YACTHYHO C

npofenaMi OCBOHBIIHIH 3HAHMA, YMEHHA, KOMINETCHIHH K TEOPETHYE-

Bricoxunii ypoBeHs |
|

«5»
(OTJIHYHO)

IMoporoseii ypo- 2t
WEHL 3% (Yionie CKHMiT MaTepHar, MHOTHe yueOHble 3aaHus TM00 HE BRITOJIINKA, THO0
Y OHH OLIEHEHBI YHCIIOM OaJUIoB GIM3KHM K MHHHMAIBHOMY, HEKOTOPBIE
TBOPHTENLHO)

NPaKTHICCKUE HABEIKH HE ¢hOPMHpOBAHEL.
KomnereHuiH, 3aKpeIUEHHBIE 33 TCLMIUIMHOIA, eopMHPOBANLI HA
YPOBHE — AOCTATOMNDILI.
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MuuuManpHblii | OLEHKY «HEYIOBICTBOPUTEILIO» 3ACTYKHBAET CTYAEHT, 1€ OCBOHBIIHIT
ypoBeHb «2» (He- | 3HAHHA, yMEHHA, KOMICTCHLHH H TeOpeTHYecKHi Matepuat, yueGHbe
YAOBIETBOPH- 3a0aHKA HE BEINONHUEN, IPAKTHICCKHE HABLIKH HE CHOPMHPOBAHEL
TEJIBHO) KoMneTennun, 3akpeléHHEIE 38 JHCLMILIHHOMN, He chopMHPOBAHKI.

7. YuebHo-MeToAMYeCcKoe H HH(opMaloHHOE obecnevyeHHe JHCHHILIHHEL

7.1 OcHoBHAas JIMTEpaTypa
1. Kanamnukosa E.A. OcHoBrl 6HoTexHoNOTHK: YueOHoe nocobue. / E.A. Ka-
naunnkoea, MO, Yepenuuuenko, P.H. Kupakocss. — 2-e w3z, uenp. # gom. — M.:
KHOPYC, 2022. -278 c.
2. Kanamnukoea E.A. CoBpeMeHHBIE acmeKTel GHOTEXHONOrHMH: y4efHo-
meroauueckuit kommneke / E.A. Kanawnukora, P.H. Kupakocan — M.: PTAV-
MCXA um. K. A. Tumupsizera, 2016. - 125 c.

7.2 1onoJHUTELHAS JIMTepaTypa

1. Borommotos I, C. PeryisaropHble MeXaHH3MBI 3KCTIPECCHH TeHoMa: y4ebHo-
Meroanueckoe nmocodue / JI. C. Boromobos, B. M. Cenosa, M. M. Cnueak. — CI16.:
HM3n-so IMonuTexH. yH-Ta, 2011, — 241 c.

2. Bpayu T.A. ['enomnl / T.A. Bpayn. Ilep. ¢ aurn. — M.-Mxepck: HMHCTHTYT
KOMNBIOTEPHBIX HccnenoBanumii, 2011, — 944 c.

3. Tarpywes JI.KM. MckyceTreHHble reHetuueckue cuctembl. T.1: I'ennas u
Oenkosas nikenepust / JLLH. IMarpywes; Mu-tT 61oopraHudeckoil xuMun um. M.M.
Ilemaxuna 1 FO.A. Osunnnukoea PAH. Ots. pea. A.M. Mupownukoe. — M.: Hayxka,
2004. 526 c.

7.3 MeToauyecKkHe YKa3aHHA, PEKOMEIIANMH H APYTrie MATepHAJIbl K 3AHATHAM
1. MpakTukym 110 6uorexHosIorHM pacrenuit / E.A. Kanammwmkosa, MLIO. Ye-
pennuuenko, H.IT. Kapeynkuna, M.P. Xanunyes. Uzn. 3-e, ucnp. 1 non. M.: U3p-o
PIAY-MCXA, 2014. 148 c. 2
2. JlaGopaTopHbIif IPaKTHKYM MO KyJBTYpe KJIETOK H TKaHel pacteHmii / E.A.
Kanawnukoea, M.FO. Uepeanuuenko, P.H. Kupakocan, C.M. 3aiiuesa. M.: ®I'GHY
«Pocundopmarporex», 2017. 140 c.

8. OnncaHne MaTepHAJILHO-TeXHUYeCcKO Ga3bl, HeoOX0ANMOIi A5 OCyLLeCTBI1e-
HUSA 06Pa30BATENILHOrO Npolecca o AMCHHNIHHE

Tabnuua 8
Ceenenus 00 o6ecreveHHOCTH CIIENHATH3HPOBAHHLIMH AYAMTOPHAMH,
KaGHHeTaMH, 1a60pATOPHAMU

HauMenoBaHHe crenHaJIbLHBIX IOMeLIe-

nuii ¥ noMewenuii 1151 camocToaTe k- | OcHAIEHHOCTE CIENHANLHBIX MOMEUIEHHE H TTo-
HOit paboTel (Ne yueOHOro kopnyca, Ne MeLUeHHIE 115 cAMOCTOATENLHOH patoThl
AYAHTOPHH)
1 2

Yyebuas Jnaboparopus mii IpoBejeHHs | AkBauucTuinarop Ne 559576
3aUATHH CCMMHAPCKOrQ THIA, TRYNIOBBIX H | Bokc namuyapHsli NeNe 559911, 559911/1,
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| HanmeHoBanne CHeuHaILHRIX NOMeEne-

HHii M NoMeIneHH I A5 CAMOCTONTEN b QcHALICHHOCTEL CNCUHAJIBHLIX TTOMEleHuii 1 no-
Hoii paGorel (Ne yueGHOTO KOpiyca, Ne MelteHH A5 CAMOCTOATEILHOH paboTht
ayIHTOPHH)

HHIMBHAYLTLHBIX KOHCYIbTauui, Tekywe- | 559911/2, 559911/3, 31924/6

r0 KOHTPOI M NPOMEKYTOUHOH arTecTa- | Becel Ohaus Ne 34426

upH (YueOHpii koprye Ne 3, ayanropus Ne | Becsl anamarieckue ACCULAB Ne 559572

109) Becwt snexrponnasie KERN EW Ne 35571

Jocka nepeBikHas moeopoTHas Ne 557950/1
Kamepa xnumarmaeckas Ne 410124000559553
Moiika naGoparopnas NeNe 559920/1, 559920/2,
559920/3

Crennax s BEIpaniBaHuA pacreduii NeNe 555937,
559937/1, 559937/2, 559937/3, 559937/4, 559937/5,
559937/6, 559937/7

Crepuizarop napopoit (apToknan) NoNe

| 410124000559575, 410124000559575/1

| Cron naGoparopueiil NeNe 560198/10, 560198/11,

| 560198/12, 560198/13, 560198/14, 560198/15,
560198/16, 560198/17, 560198/18, 560198/2,
560198/3, 560198/4, 560198/5, 560198/6, 560198/7,
| 560198/8, 560198/9, 591056, 591056/1, 591056/10,
| 591056/11, 591056/12, 591056/13591056/14

| Cyuuxka nuodunpras Ne 31922

Tepmocrar NeNe 559578/1, 559578, 559577
[1eiikep-uHKyOarop opOuranbHbIH Ne
410124000559945

Ixag prrrsxaoil No 559925

IlenTpanenas HaydHas GMGIHOTEKA MMEHH |
H.M. Henesnosa. Yuransueie 3anel OHG-
JIMOTEKH. ‘

9. MeToauuecKke peKOMeHIAIIHH CTY/IeHTAM 10 OCBOSHUI0 THCHHILTHHBI

JUTA yCTenIHOTO YCBOGHHS KayKA0H W3 TeM NUCHMNMHL «CHcTemuan GHouo-
THA» CTYACHT ,LlO‘JI}KCH BHUMATC/BHO MPOCIyliars 1 3AKOHCTIEKTHPOBATE JICKLIHIO NIO
KOHKPETHOM TeMe, [OArOTOBUTHCS K TIPAKTHYECKOMY 3aHATHI0. Jlnd caMOKoHTpons
CTYZICHTOB IIPe/IHa3HAYEHE] KOHTPOJBHEIE BOTIPOCHL

JLis KOHCHIEKTHPORAHMS JEKUHH PEKOMEHIYETCA 3aBECTH OT/EJBHYIO TeTpajib
13 96 muctop. KOHCMEKT Kaykaol NIEKUMH cleayeT HaYHMHATh ¢ HA3BaHHA TEMBI JIEK-
LWMH M YKa3aHWs Jarhl e€e [IpoBeleHHA. DBce 3aroNoBKH paszdesioB JIGKUMM ClieayeT
YETKO BBLAENATE, HANPUMED, MOAYEPKMBaHMEM. Bo BpeMs JIEKUMH ClielyeT BHHMa-
TeNBLHO CIIEHHTH 3a XOJOM MBICITH JIEKTOpa H 3alMichlBaTh BaKHEHIIHE ONpEeACIeHu,
pasbacHenns, GopMynsl, TepMHHBL. Tawke HYKHO CTapaThCs BOCIPOM3BOIHTEL B
KOHCTEKTe PHCYHKH W TaGIMIB], KOTOphle AeMoHcTpHpyeT nekrop. Ilpu camoctos-
TeABHOH paboTe CTYIeHTa ¢ KOHCIEKTOM JIEKLHH CIeAyeT OCYIUECTRIATE Camonpo-
BEPKY, TO €CTh CNEUTH 33 TeM, 4ToObl OCBOEHHBIM OKA3aiCid BECh MaTepHal, H3MOo-
JKEHHBIH B JIeKUMH, Marepuai, KOTOpBIH KaXkeTcd CTYASHTY HEHOCTATOUHO IMOHAT-
HbIM, cliefiyeT npopaboTaTh no yueOHHKY M BOCIONB30BATECA IIOMOIUBIO Npenoxasa-
Tejls Ha KOHCYNbTauuax. PaboTaTh ¢ KOHCNEKTOM JICKUMH CIEAYeT €XCHENSTBHO,
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BHOCH B HEIO CBOM JOIOJIHEHHS, 3AMEYaHHUs M BOMPOCHI ([ 3TOrO B TETPAH ClIely-
€T OCTaBJIATH IIHPOKHE I'IOJISE).

IIpu noaroToBke K NpakTH4ecKkol paboTe HEOOXOANMO COCTaRMTE KpaTkmit (1-
2 CT]’)B.HI/EI.[H) KOHCIIEKT TCOPCTHUECKOro Marcpualia, Ha KOTOpPOM OCHOBaHA OaHHasA
npakTHueckas paboTa M xon e BbUIONHeHHs. I [IOArOTOBKH KOHCIIEKTA MCIIOJIb-
3YIOT IPAKTHKYM, IVIABBI WIIH pa3fieskl yueOHHKa, PEKOMEHAOBAHHEIE TIPENoiaBaTe-
NIEM M KOHCIIEKT NIEKLWH.

Buasl 1 (popMBI 0TPaGoTKH NPONYIIEHHBIX 3AHATHH
CTyIeHT, NMpONyCTHBLIMIA JIEKLHIO, TIPEACTABAET KOHCIIEKT 1O TEME JEKHHH.
Ipn nporrycke NpakTHYECKOro 3aHATHA CTYAEHT [PENCTABIAET KOHCIIEKT M0 TeMe
MPONYIIEHHOTO 3aHATHA. OLEHKAa KOHCIIEKTOB — 3aUTEHO, HE 3a4TEHO.

10. MeToaH4eCKHe PEKOMEHAAIHH MPEeNoAABATEISM M0 OPraHM3aiy o0yJeHus
o AMCUHIAHHE

I"nasmasg 3apava quenuminib «CrcreMias GHOMOTHAY - cOPMHPOBATE ¥ CTY-
JIEHTOR LIEJIOCTHOE NPEACTABAECHHE O KHBBIX OPraHH3MaX KaK CHCTEMAX; AaThk Npef-
CTABJICHUE O BO3MOKHOCTAX MCIOJIB30BAHHA METOAOB CHCTEMHOH OHOJIOIMM B CEIlb-
CKOM X03s#cTBE, MEAVIIMHE K JIP.

[Tpx npenojaBaHH{ AUCUMIUIHHLL HEOOGXOJHMO OPHEHTHPORATLCA HA COBpE-
MeHHble ofpazoBareibHele U HHGOPMAUMOHHBIC TeXHoNornH., Heobxouumo nposo-
JUTb YCTHBIH ONpOC CTYAEHTOB WM KOHTPOJIMPOBAThb BLINOJHEHHE 3afaHuil. Kon-
TPOJHEBHBIE BOIIPOCE] BEJIAKITCS CTY/IGHTAM MO pasjenaM H TeMaM HENOoCpeICTBENHO
nepen uX H3Y4CHHEM. AKL[EHT JeJaeTed Ha aKTHUBHEBIC MCTOIBI 06)/'-[01—11/]3 Ha NpaKTH-
YeCcKHX 3aHATHAX M MHTepakTUBHOH dhopme obyuenus.

IporpaMmy paspaboranu:
Yepeauuuenko M.FO., kang. Ouon. HayK, JOLUCHT

#
Xnebnukosa JI.A., kana. OHon. Hayk, cTaplidii npenoaasarenk /)M
o
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PEIIEH3UA
na pa6ouyio uporpammy aucuumannbl B1.0.08 «Cucremnas Guosorus»
OIOII BO no nanpaenennio 19.04.01 — «BuoTexHo 0rus», HANPABJICHAOCTE «BuonIKeNe-
pHA H GHOHAROTEXHONOTHHY (KBANHBHKALNS BLIMYCKHHKA — MATHCTP)

TapakanossiM Mpanom Tepmanosudenm, 3asenyiomuM kadeapoil ¢usuonorum pacrenuit
GIBOY BO «Poceniicknii rocyfapeTeennblil arpaphetii ynusepeurer — MCXA nvenn KA. Tu-
MHps3eBa, JOKTOPOM OHOMOrHYeckuX HaykK (Janee [0 TEKCTY PENEH3EHT), NPOBEEHa PELeH3HI pa-
Goueii mporpaMMsl guctuumne «Crcremuas Guomoruay OIOI BO no anpasiaenmo 19.04.01 —
«BHOTEXHONOTHAY, HATPABICHHOCTh «BHOMIKEHepHS M OHOHAHOTEXHOIOTHM» (MarucTpaTypa),
paspaborantoit B GIBOY BO «Poccuitckuii rocyapersennblii arpapHeii yaasepenter — MCXA
nmenn KA. Tumupsisesa», Ha kadenpe Guorexunonoruu (pazpaborunkn — Hepennuaenko Muxami
IOpLepny, nouenT Kadenape! GHOTEXHOIOrHY, KaHIHaaT GHONOTHYeCKHX Hayk, Xnebuukosa Japba
AnaronberHa, crapiunii npenofamatenk kadeapsl GHOTEXHONOIHMH, KaHAMAAT OHOMOTMHECKHX
HAYK).

PaccMOTper npeacTaBieHHbIe HA PELEH3I0 MATCPHAIBL, PELEH3CHT IIPHIEN K CIEAYIOWHM
BLIBOJAM:

1. Tipeabapnennas patouas nporpamma jucuunnuusl «CHcTeMBan Guonoruay (nanee 1o
tekcry [porpamma) coomsemcnigyven tpeGosanusm OI'OC no nanpasnesuo 19.04.01 — «buorex-
HoJorHst», [lporpanMa codepacunt BCE OCHOBHBIC Pa3fienbl, coongemenigyetn TpeGoBaluIM K HOp-
MATHBHO-METOIHYECKHM JOKYMEHTAM. .

2. Mpencrannennas s [TporpaMMe axmyparsiocms yeGHOR JHCIHIIMHLL B PAMKAX POaIi-
saunn Ol1OL] BO we nodresicum comuenuro — RUCUMINIMHA OTHOCUTCA K 00s3arentuoil yacTu
yuebnoro uniia—B1.0O.

3. Tpeacrasneunsie B [lporpamme yers AMCLUMIDIMHEL coomeemcmsyion: TpeGoBaHHAM
®I'OC nanpasnenus 19.04.01 — «BuorexHOIOTHAY.

4. B coorsercreum ¢ [Tporpammoii 3a nucuwnaunoif «CrucreMHad GHONOTHAY 3aKPEIUIEHO §
Kkomnemenyuii (12 nnouxamopes). Qucunruiupa «CHcreMHas Guonordam» W npencrasnennan [po-
rpamMma cnocofHa peaii306ains WX B O0LARICHHLIX TPEOOBAHMAX,

5. Pespneinaniot ofyuenud, Npe/icrapiennbie B [IporpaMMe B KaTeropHax 3HaTh, YMELh,
BIIAACTh COoOMmEentcigyiom crellipHKe H COAEPIKARUI0 JUCLHILIMABL H 0eMOHCIIPUPYVION 603MONC~
HOCMb TIONY4EHHUA 3asBJIEHHEIX Pe3yNBTATOB,

6. O0uas TpYAOBMKOCTh AMCLHIIIMHE «CHcTeMHas GHONOTHA» COCTaBIAET O 3aMETHBIX
eaunu (216 1acor).

7. HujopMaLps 0 BIANMOCBA3H H3YUaEMBIX IMCLMINIMH 1 BONIPOCAM HCKITIOMEHHA 1y GniH-
POBAHHA B COACPKAHHH AUCLUIUINE coomeemcmeyem nelicTurensHocti. Jucuumnna «Cucrem-
Hasg OHOIOrHA» B3AMMOCBA3aHa ¢ Apyrumu aucunmiigamu OIIOI BO m Yuebmoro nnaHa mo
Hanpapiendo 19.04.01 — «buoTexHONOrHA» W BO3MOMKHOCTE TyOMHPOBABHS B COAEPIKAHHNE OTCYT-
crByer. TTOCKONBKY NUCIMIVIMHA HE MPEMyCMATPHBAET HATHYHE CIENHMAILHEIX TpeCoBanmil K
BXOJIHBIM 3HAHUAM, YMCHHIAM H KOMIICTCHIHIM CTY/IEHTA, XOTA MOKET ABIATLCA NPCAUICCTBYIONCH
JUIA CHSLMANBHBIX, B TOM YMCIe NPodeCCHOHANBHBIX JHCIAILTHH, HCTIONB3YIOMUX 3HAHHA B 00ma-
CTH CHCTeMHOH OHomerHu B npoiecCHOHANBHOMN ASATENBHOCTH MarucTpa 10 JaHHOMY HalpaBIc-
HHIO HOATOTOBKH.

8. Tlpeacrasnennas [lporpaMma npeimonaraeT MCIONB30BAHNE COBPEMEHHEIX 00pa3zora-
TEMBHEIX TEXHONOTHiT, HCMOME3yeMBIC IPH PEealu3aUHH PAsTH4HEIX BHIOB yuebHol paGoTsl. dop-
MBI 06Pa3oBaTENbHEIX TEXHONOIMI coomeememayiont CreuHKe TUCIHIUTHHEL.

9. Flporpamma jaucumiuianbl «CucreMHad GHOIOTHAY HPEANONATaeT IPOBEACHHE 3aHATHI
B HOTEPAKTHBHOI dopme.

10. BugpL, comepkanue 1 TPyA0EMKOCTE CAMOCTOATENEHOH paGoTEl CTYIEHTOB, MPEACTAB-
nenunie B llporpaMme, coomgemcmeyiom TpeOOBaHMAM K IOJTOTOBKE BBIIYCKHHKOB, COJEpiKa-
mumed o GI'OC BO nanpasnexus 19.04.01 ~ «bHoTexnonorusy,

11. Mpenctasnenusie 1 onucanusie B IIporpaMme GopMel mexyiyeli OLEHKH 3HAHEIA (OnpoC
B (lopMe 06CyKIEHHS OTIENLHBIX BONPOCOB), COOMEEMCHGYIoN CIEUMPHKE THCIMIUTHHEL H Tpe-
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(OBAHUAM K BBILYCKHHKAM.

dopma NPOMEKYTOUHOTO KOHTPOJS 3HAHHUH CTYJEHTOB, TpefycMoTpeHHas IIporpammoii,
OCYHIECTRIIETCH B ll}DpMG IK3AMEHA, 4YTO coomgememagyen CraryCy JUCUHILUIHHBI KAK JHCIUILTHILL
obs3aTeneHOi yacTh yuednoro uuina — 1.0 ®I'OC 3++ nanpaenenus 19.04.01 — «buorexnone-
THAY,

12. >opMBbl OLIGHKH 3HAHME, NpescTasieHusie B [IporpamMme, cogmeemcmeviont crienupHKe
JUCHUTITHHEL H TpeOOBAHMAM K BEITYCKIHKAM.

13. VYuebHo-meromuueckoe ofecneueHHe AHCLUHIUTHHL! IPENCTABICHO. OCHOBHOH JINTE-
parypoii — 2 ucrounuka (5a30BeIX YUeGHHKOB), JONMOIHITENBHOM NHTEPATYpOi — 3 HaHMEHOBAHKH
u coomeencmayem TpeGopanuaM OI'OC 3++ nanpasienns 19.04.01 — «buorexnonoruay»,

14, MarcpraneHO-TeXHHUCCKoe 06cCHmeucHue IHCUMIUIHHEL COOTRETCTRYeT cneuumpuxe
pucuamiuHel «CucteMHas Guonorua» M ofecneyuBaetT HCIOIB30BAHUE COBPEMCEHHBIX 00pasoBa-
TCHBHBIX, B TOM YHCJIE HHTCPAKTHBHBIX METOAOB 06y‘{€Hl/lﬂ.

15. Meroauueckre peKOMEHIAUHHE CTYREHTAM H METOJIHYECKHE PEKOMCHIAIHH TIPEnoIaBa-
TeNAM IO OpraHn3aliy oOyucHNs MO AMCIHIUINHG JatoT NPEAcTaBacHue o cnermpuke obyucHus
[0 JACIHTUTHHE «CucremMnan SHOTOrHA».

OBIIHE BLIBOAbI

Ha ocHOBaHHH NPOBCIECHHON PEUEH3HH MOKHO CACNAThH 3dKMIOYEHHE, WI0 XAPAKTED, CIPYK-
TYpa U cojepanne paGoueil nporpamMmel Aucuunianubl «Cucremuan Guonorus» OIIOIT BO mo
Hanpapiennio 19.03.01 — «buoTexnonoruay», HanpasICHIOCT: « BHOHIKCHEPHS H GHOHAHOTEXHO-
nornm» (kBamuuKalMg BLIIYCKHUKA — MarkcTp), paspadotannad Yepeanuuenxo M.IO., nonenTomM
xagenpet Guorexuonornn PIEOY BO «Poccriicknii rocynapcTeennbiil arpapibeii YHHBEPCHTET ~
MCXA wmmenn KA. Tumwupszepa», kanammatom Guonoruueckux Hayk, Xnebuuxoroi Jlapneii
AnaronseeHol, crapimmm apenonapatenes xadeapn Guorexnonoruy GI'EOY BO «Poccniickuit
rocyIapCcTBeHHBI arpapuelii yuusepentet — MCXA umenn KA. TuMupsazesay, KaHIHAATOM BHO-
JOTHMCCKUX Hayk cooTBeTcTBYCT Tpebopanuam PI'OC BO, coppeMeHHEIM TPEOOBAHMAM 3KOHOMH-
KH, PRIHKa TPY/a ¥ 1I03BOJIMT NpH € peaiu3alin yeiemHo odecneunTs GOpMHPOBAHKE 3aABICH-
HBIX KOMIIETEHUHI,

Penensent: Tapakanos M.I'., 3apenyiowmii kadenpoit dusuonorun pacrenuii @IGOY BO
«Poccuiickuil rocymapcrsennbiit arpapunti yumpepceuter — MCXA mmenn KA. Tumupasepan,
JOKTOp GHONOTHYECKHX HAayK, npodeccop """
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