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1. lesin u 3axaun

Heaun

HCJ'IB}O rocygapCTBEHHOIO 3K3aMCHa ABJIACTCA YCTAHOBJICHUC YPOBHSA IOATOTOBKH o6yqa}omeroc;1 1o
AUCHOUTIINIMHAM H COOTBCTCTBUA PC3YIILTATOB OCBOCHHA O6yanOIHI/IMCH 06pa30BaTeJIBHOI>‘I MMpOorpaMMbI
TpC6OBaHI/I${M O6p330BaTeJ'IBHOFO CTaHaapTa 110 HaIlpaBJICHUIO ITOATOTOBKH.

3agaun

— OIICHKA CTCIICHHU OCBOCHUA 06y‘IaIOIJ_II/IMI/IC$I TCOPETUICCKUX MTOJIOKEHHI OCHOBHBIX JUCIHUIIIINH,

— OLCHKA YMCHUA NPUMCHATDH IMOJIYUCHHBIC 3HAHWA IJIA PCHICHWA KOHKPCTHBIX 3a/4a4.

2. IlepeyeHb KOMIIETEHIHIi, yPOBeHb C()OPMHUPOBAHHOCTH KOTOPBIX OLleHUBAETCS IPH NMPOBeIeHN U

rocyiapCTB€HHOI'O SK3aM€Ha

KO,II U HAUMCHOBAHUEC KOMIICTCHIIUN

I/IHI[I/IKaTopLI JOCTHIKCHHA KOMIICTCHIINU

OIIK-1 Bnaneer cucremoii (pyHIaMEHTAIbHBIX
Hay4HbIX 3HaHUI B 001acTu
(u3NKO-MaTeMaTUYECKUX HAyK

OIIK-1.1 3maer ® cmocoOeH  HCIONL30BaTh B
npo(ecCHOHaNbHON  JEeSTENBHOCTH (PyHIAMEHTaIbHbIC
Hay4YHbIe 3HAHUS B OOJacTH (HU3MKO-MATEeMATUYECKHUX
HayK

OIIK-1.2 Criocoben 060011aTh ¥ KPUTHIECKH OIICHUBATh
OIBIT W PE3yNbTaThl HAyYHBIX HCCIENOBAHUI B 00IACTH
npodeCcCHOHANBHOM AESTEIbHOCTH

OIIK-1.3 TloHumaeT MeXAUCUUIUIMHAPHBIE CBS3U B
o0acT MareMaTuKl U (QU3UKM M CIOCOOEH HX
OPUMEHATh TPU PEIIEHUH 3aJad MpodecCHOHAIbHOM
JEeSITEIbHOCTU

I1K-1 CnocobeH cTaBuTh, (OpMaAIN30BBIBATH U
pelaTh 3a/1a4u, B TOM 4Kciie pa3padaTbiBaTh U
HCCIIEI0BAaTh MaTEMAaTHUECKUE MOJIENIN U3yYaeMbIX
SBJICHUH U IPOLIECCOB, CUCTEMHO aHAJIU3UPOBAThH
Hay4HbI€ [TPOOJIEMBI, 0JIy4aTh HOBbIE HAay4HbIE
pe3ynbTaThl

[1K-1.1 CnnocobeH HaxXoauTh, aHATM3UPOBATh U 0000IIATh
HHpOPMAIIHIO 00 aKTyadbHBIX Pe3yJIbTaTax UCCIACIOBAHUM
B pamkax TEMaTHYECKOM obnacTu cBOEH
poeCCUOHATBHOM IeATEIBHOCTH

[IK-1.2 CrnocoOeH BbIABUTATH TUINOTE3bl, CTPOUTH
MaTeMaTUYeCKHe MOJENH Ui OMHCAHUS H3y4aeMbIX
SABIIGHUA W TPOIIECCOB, OLICHMBAaTh  KayeCTBO
pa3paboTaHHOM MOJIETTH

[1K-1.3 CnocoGeH TpUMEHSTh TEOpeTHYEeCKHue W (WIIH)
JKCIEpUMEHTAIbHBIE ~ METOAbl  MHCCIENOBaHUH K
KOHKpETHOM HAay4yHOM 3ajaye M HHTEPIPETUPOBATH
MOJYyYEHHBIE PE3yIbTaThI

[1K-3 Cnocoben mpodeccuonanbHo padoTarh ¢
HCCJIE0BATEIBCKUM U UCIIBITATENIbHBIM
o0opynoBaHueM (IpUOOpPaMU U YCTaHOBKaMH,
CTIeMAIN3UPOBAHHBIMY TTAKETAMH PUKJIIATHBIX
IIporpamMm) B n30paHHOM IpeIMeTHON 001acTu

[IK-3.1 Tlonumaer npuHUUIBI PabOThl HCIOJIB3YEMOIO
00opynoBaHUs (crienmanu3upOBaHHBIX [IaKETOB
HPUKIIAAHBIX IPOrpamMMm)

I1K-3.2 Crniocob6eH MIPOBOJIUTH AKCIIEPUMEHT
(MonenupoBaHue) C UCTIOJIb30BaHUEM
HCCIIEI0BATEIHCKOTO 00opynoBaHHUS (makeToB

HPUKIIAIHBIX TPOTPaMM)

[IK-3.3 CrniocobGeH oneHuBaTh TOYHOCTh IOJTYYEHHBIX
IKCTIEPUMEHTAJIBHBIX (YMCICHHBIX) PE3yJIbTATOB

3. Hepeqeﬂb MNPUMEPHBIX BOIIPOCOB, BLIHOCUMBIX HA rocy)lapCTBEHHblﬁ IK3aAaMECH

MOJIEKVYIJISIPHA S BUOJIOT' A




Perumukanus JITHK. Ilonmumepassl, ydacTByromue B peIUIMKallMM, MX (PEPMEHTAaTHBHAs AKTUBHOCTbD.
PerunkanmonHas BWJIKa M €€ KOMIIOHEHTHI. TONOJOrMyYeckue NnpoOsieMbl PEIUIMKALMU KOJBLEBBIX U
JIMHENHBIX TEHOMOB.

Hcnonb3oBanne Mexanu3moB pemapauuu  JHK g pemaktupoBanuss reHomoB.  CucTtembl
PECTPUKIMU-MOAN(PUKALINY, UX Ha3HAYCHHE y OaKTepUil U UCIIOJIb30BaHUE B TEHHOW MH)KEHEPUH.
CoBpeMeHHBIE MpeACTaBleHUs] 00 YCTpPOHCTBE, (QYHKLIMOHHPOBAHUM M 3BOJIIOLMOHHONM HCTOpUU
pUOOCOMBI 3yKapHUoOT.

OCHOBHBIE IIPEICTABIEHUSI O CTPOCHUM SYKApUOTHUECKOM KieTku. Ha3HaueHue KIeTOYHBIX OpraHesll.
MuTo3 u ero ¢a3bl. KieTounslid UK, CTaAUK KJIETOYHOTO uKia. J(uddepeHunponBka KIeTok.

BBIYNCJIMTEJIBHA A BUOJIOI'UA

Teopun BeposTHOCTEH: YCiIOBHBIE BEPOATHOCTH. OnperesneHHe YCIOBHOW BEPOSTHOCTH, (opMmyra
IIOJIHOM BeposITHOCTH, (popMyina baiteca. HezaBucumocTs coOBITHI.

Teopus BepositTHocTel: CiyyaliHas BenM4MHA, (QyHKLUS pacnpezeneHus. MareMaTHueckoe OKUAAHUE,
JUCTIEPCHsl, KOPPETIALMSL, KOBapyalluy, UX CBOWCTBA.

Teopust BepostHOCTeN: OCHOBHBIE TeopeMbl Teopuu BeposTHocTed. HepaBeHcTBo UeOblmieBa. 3akoH
Oonpnx ynucen. LlenTpanpHas npenenbHas Teopema.

OcuoBHbIe KoMaHI6l UNIX.

BUOD®U3NKA

IlonsiTe MaTreMaTUuecKod MOAEIH. 33[[3‘-11/1 U BO3MOXHOCTH MATCMATHYCCKOI0O MOJCIUMPOBAHUSA B
OHOJIOTHH. IlonsiTne aAgeKBaTHOCTH  MOACIH pCaJIbHOMY O6’I)€KTy. HpI/IHHI/IHBI MMOCTPOCHUA
MaTeMaTH4eCKUX MoJelei OHOJIOTHYECKHX CHUCTEM.

Mertabonuudeckas Teopusi paboueii runepemun. O60poHUTENbHAS peakuus. Poib SHI0TENNs B peryisinuu
OpPraHHOTO KPOBOTOKA. MeXaHOYyBCTBUTEIBHOCTh SHIOTENNA. DHAOTENINANBHBIN INTIMKOKATIHKC.

Mertonpl KaueCTBEHHOIO aHaJM3a CTALMOHAPHBIX COCTOSIHMM, MWCCIIEOBaHUE UX YCTOMYUBOCTH.
JluccunaTuBHbIE CTPYKTYpPbI B PEaKMOHHO-AU(PPy3noHHbIX cuctemax. HeycrtoitunBocts A. Thropunra.
[Tonsatue Oudypxauuu. Iloctpoenune OudypkaunoHHbIX guarpamMMm. OCHOBHBIE IIOHATUS TEOPHUH
Karactpod.

Membpannbie oteHnuansl. YpaBuenne Heprera. JloHHaHoBckoe paBHOBecue. Dnekrponudy3noHHoe
ypaBHenue HepHcra-Ilnanka. MoHHBIH TpaHcOpT B OMOJIOrHYeCcKUX MeMOpaHax.

4. HOpﬂ):[OK CAa494 roCyTrapCTB€HHOI'0 3K3aMEHa

K rocymapcTBeHHOMY »5K3aMeHy 110 HalpaBI€HHUIO (CHEIUAJIbHOCTH) IOATOTOBKU JIOIYyCKAaeTCs
00y4Jaromuiicsi, B MOJHOM OObeMe BBIMOJHUBIINKM y4eOHbIN MIaH 0O0pa3oBaTelbHON MPOTpaMMbl U HE
MMEIOINN aKaJIEeMUYECKUX 3aJJ0JKEHHOCTEH.

[lepen rocynapcTBEHHBIM 5K3aMEHOM MPOBOISATCS KOHCYJIbTAllMM OOydYalolUXcsi MO BOIPOCaM
IIPOrpaMMBbl TOCYAAPCTBEHHOTO 3K3aMEHa.

l'ocynapcTBeHHBIN 3K3aMEH COCTOUT U3 MUCbMEHHOW M YCTHOM YacTeu.

[IucemenHas yacTh cogepkuT oT 16 no 20 3anad, Ha pemeHue KOTopelx orBoauTcs 3 vaca. [lo utoram
MIPOBEPKH MUCbMEHHON pa0OThI BBHICTABIISETCS OLIEHKA 32 MUCbMEHHYIO YacThb 1o 10-0amibpHoi mkase.
VYcTHast 4acTh 3K3aMeHa BKIIOYAET B ce0sl aHAJIU3 MUCbMEHHOW pa0dOThl U OTBET CTYJIEHTA Ha BOMPOCHI
9K3aMEHAI[MOHHOTO OuiieTa. DK3aMEeHAlMOHHbIE OMJIEThl YCTHOM YacTH COJEpIKaT JiBa BOIPOCa U3 pPa3HbIX
4acTe MaTeMAaTUYECKUX KypCOB B COOTBETCTBUU C IIPUBEICHHBIM IlepeuHeM. Ha moaroroBky k ycTHOMY
9K3aMEHY CTYAEHTY OTBOAUTCS | yac, Ha OTBET — OKOJO0 30 MUHYT.

[Tocne 3aBepmienuss yctHoro orBeta wieHbl ['DK Moryt 3amare AOMONHUTENIBHBIE U YTOUHSIOIIHE
BOIIPOCHI.

B mponecce moarotoBkH K OTBETY JK3aMEHYEMOMY pa3pelIacTCsl IOJb30BaThCs JAHHOW IPOrpaMMOM
I'MA u cnenyrouieit nureparypoii (yKa3bIBaeTCs P HEOOXOJUMOCTH).

5. Onucanue MaTepuaJbHO-TeXHHMYeCKOi 0a3bl, HEOOXOAUMO¥i 1151 TPOBeIeHUs TOCYIAPCTBEHHOI0
IK3aMeHa



ayauTopusl AJs MPOBENCHMSI KOHCYJIbTAUMH M aTTECTAlMOHHOIO HCHBITAHMs, OCHALEHHas pabouyuMu
MecTaMH  JIsl  OOydaroluxcsi M TOCYJapCTBEHHOM  3K3aMEHAlMOHHOM  KOMHMCCHH, JOCKOH,
MYJIBTUMEIUNHBIM 000PYI0BAaHUEM.

6. IlepedyeHb peKOMeHAYeMOM JIMTepPaTypbl

OcHoBHas uTEpaTypa
1. IMoaroToBka u 3amuTa OakalaBPCKOW PabOThI, MArMCTEPCKOM JMCCEPTALMH, TUILIOMHOTO MPOEKTa
[OnexkTrponnblii pecypc], yde6. mocobwe / 0. H. HosukoB. — CII6., Jlams, 2019.— URL:
https://e.lanbook.com/book/122187 (nara obpamenus: 29.01.2021). - [Tonusrit Teker (Pexxum poctyma :
u3 cetu MOTU / YnaneHHsbIid 10CTYyII)

JlononHuTenpHas IUTEpaTypa
1. HUckyccTBo mucarh HaydHblE CTaTbd, HaydHO-IIpakTHueckoe pykoBoactBo / E. 3. MelnuxoB. —
Honronpynusiii, Muremnext, 2020.— URL: http://books.mipt.ru/book/301312 (nara oOpaieHus:
18.12.2020). - ITonnslit Texet (Pexxum noctyna : u3 cetu MOTU / Vnanennsiii noctyi)

7. PexoMeHaanuu Oﬁy‘lalOI].lHMCﬂ MO0 MOATOTOBKE K NOCYIapCTBCHHOMY 3K3aMECHY

[Ipu monroroBke K MUCHMEHHOM YacTH TOCYIApPCTBEHHOTO HK3aMeHa OOyYaroIMMCS PEKOMEHIYeTCs
pemuTh 2-3 BapHaHTa S5K3aMEHALMOHHBIX KOHTPOJBHBIX pabOT TOCYIapCTBEHHOTO SK3aMeHa 3a
MpEAIIeCTBYIOUIME TOAbl. DTH BapHaHThI pa3MelieHbl Ha caiite MOTU.

[Ipu 3TOM CTyZIE€HTY pEKOMEHIYETCsl BBIIBUTH THUIIbI 33]a4, B KOTOPBIX Y HETO BO3HHMKAIOT TPYIHOCTH U
00paTuTh 0co00e BHUMAHUE Ha AT TUIIBI 3a7a4 MPH MOJATOTOBKE K K3aMeHY. Ecii BOZHUKaIOT BOIIPOCHI,
KOTOpBIE CTYIEHT HE MOXKET CaMOCTOSTEIbHO PEIIUTh C MOMOIIBI0 PEKOMEHIYEeMOW JHUTEpaTyphl, 3TH
BOMNPOCHl pPEKOMEHAyeTCs 3aJaTh Ha KOHCYIbTAllUM, IPOBOIMMON TpernojaBareneM Kadeapsl 1o
COOTBETCTBYIOIIEH TUCHUIUIMHE.

[Ipy moAroTOBKE K YCTHOM YacTH TOCYIapCTBEHHOTO 53K3aMEHa OOyYarolIMMCs PEKOMEHIYyeTcs
BCIIOMHHUTbh TEMBbI JHUCLMIUIMH, BXOAAIIME B MPOrpamMMy YCTHOW YacTU TOCYJAapCTBEHHOIO 3K3aMEHa,
UCIIOJIB3YS MPU HEOOXOIUMOCTH KOHCIEKTHI JIEKIIUN U peKOMEHayeMyIo nuTeparypy. [locine moBropenus
KOKIOM TeMbl OO0ydYaromemycs pEeKOMEHIYETCS CaMOCTOSTENbHO Hamucarb (OPMYIUPOBKH U
JI0Ka3aTelIbCTBa TEOPEM, COACPIKAIIMXCS B MPOrpaMMe YCTHOW YacTH TOCYJapCTBEHHOTO SK3aMeHa, 0e3
WCIIONBb30BAHMS JIUTEPATYpPhl U BCIOMOIATENIbHBIX CPEACTB. Eciin 3TO HE ymaeTcs, TO PEKOMEHAYETCS
MOBTOPUTH TAHHYIO IIPOLIETYPY.

8. MeTtoauka u KPUTEPHU OLHCHKH IoCyIapCTBCHHOI'0 IK3aMEHa

Pesynbrarel cljadu rocyJapCTBEHHOTO HK3aMEHa ONPEAEISIOTCS OLEHKAMH «OTIMYHO», «XOPOLIO»,
«yAOBJIETBOPUTEIIBHOY», «HEYNAOBIETBOPUTEIILHOY». OLEHKH «OTINYHOY», «XOPOIIO», «yAOBIETBOPUTEIBHOY
O3HAualoT YCIEIIHYIO a4y roCyl1apCTBEHHOTO IK3aMeHa.

Kpurepuu o1ieHOK 3a MMCbMEHHYIO YaCTh FOCYIapCTBEHHOIO 3K3aMeHa!

3a KaXOylo 3aJauyy YCTaHOBJIEHO OIIPEJEIIEHHOE KOJMYECTBO OalioB, YKAa3aHHOE B 3K3aMEHAaLMOHHOM
3agaHuM. [ moiaydyeHMsl 3a NHCbMEHHYIO 4YacTh OLEHKM «OTIMYHO» CTYAEHTY, Kak IMpaBuio,
HeoOxoauMo HaOpath He MeHee 70—75% mosHOM cyMMBl OaljIoB, IS MOJYUYEHHs OLIEHKH «XOPOLIO» —
He MeHee 45-50%, 11 noay4eHHs OLIEHKH «YIOBJIETBOPUTENBHO» — He MeHee 20—25%.

omnyHO (10) — mpaBUIIBbHBIN, YETKUI U yBEpEeHHBIN OTBET Ha 00a Bompoca Ouiera U AONOIHUTEIbHbIE
BOIPOCBHI;

omnuHO (9) — nmaHbl MpaBWIbHBIE OTBETHI Ha 00a BOMpoca OWiieTa W JIOMOJHUTENIbHBIE BOMPOCHI C
HE3HAUUTEJIbHBIMM HETOUHOCTSIMH;

OTINYHO (8) — AaHbl OTBETHl Ha 00a BoIlpoca OmiieTa U JIONMOJIHUTENIBHBIE BOIPOCHI MOCIE HEOOIBLINX
UCIPABICHUN U HABOJAALIMX BOIIPOCOB IK3aMEHATOPOB;

xopomo (7) — maHbl OTBeTHl Ha o0a Bompoca Owiiera, HO HET BEPHOIO OTBETa Ha OJUH U3
JIONIOJTHUTEIbHBIX BOIIPOCOB;



Xopomo (6) — €CTb HEAOUYCThI B OTBCTC HA OAMWH U3 BOIIPOCOB Ounera U HET BCPHOT'O OTBE€TA HA OAUH U3
JAOIMOJIHUTCJIbHBIX BOIIPOCOB;

Xopomo (5) — €CTb HCIOYCThI B OTBCTAX Ha oba BOIIpOCa Ounera ¥ HET BCPpHOI0O OTBETA HAa OJUH U3
JAOIMOJTHUTCIIBHBIX BOIIPOCORB;

YAOBJIICTBOPHUTCIILHO (4) — €CTb HCAOYCTHI B OTBCTAX Ha oba BOIIpOCa OujieTa UM HET OTBETA HU Ha OJJNH
U3 OOINOJIHUTCIIbHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (3) — HET OTBETa Ha OJMH U3 BOIPOCOB OMIJIeTa, HO €CTh OTBETHI HA IONOJIHUTEIbHbBIE
BOMPOCHI (BOSMOXKHO C HEIOUETAMH);

HEYJIOBJIETBOPUTENHHO (2) — HET OTBETA Ha OJIMH M3 BOIIPOCOB OUJIETa U HA OTIOJIHUTENbHBIE BOIPOCHI;
HEYJIOBJIETBOPUTENHHO (1) — HET OTBETa HU HA OJJUH U3 BOIIPOCOB OuMIIeTa.

9. OcodeHHOCTH MMPOBEACHUS Focy}:[apCTBEHHOﬁ HUTOI0BOIl aTTeCTAIMHU AJ151 HHBAJHU/I0B U JIUII C
OrpaHMIY€HHBIMHA BO3MOXKHOCTAMMU 310POBbS

Jlist 0Oy4darommxcsi U3 4rciia MHBAINIOB TOCYIapCTBEHHAs UTOTOBAsl aTTECTALUs MMPOBOAUTCS C YUETOM
OCOOEHHOCTEW MX MCHUXO()HU3UYECKOTO Pa3BUTHS, UX HHIAUBHAYAIbHBIX BO3MOXXHOCTEH W COCTOSHHUS
3I0pOBbS (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

ITpu npoBenenuu 'MA obecnieunBaercs coOnoAeHNUE CIEAYIOUMX OOIMX TPeOOBaHUI:

— IIPOBEJIEHUE TOCYJapCTBEHHOM NTOTOBOM aTTECTAlMU JUIsl UHBAIUIOB B OJHOU ayAUTOPUU COBMECTHO C
00y4JaroImuMuUCs, HE HMEIOUUMH OTPaHUYEHHBIX BO3MOXKHOCTEH 300pOBbS, €CIM 3TO HE CO3/aeT
TPYAHOCTEH 1)1 00ydJaroImuxcst mpu npoxoxaeHuu [ 1A

— NPUCYTCTBUE B AyJUTOPUU ACCHUCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOILEr0 OOYyYaIOIIMMCS HHBAJIUAAM
HEOOXOAMMYI0 TEXHMUYECKYIO MOMOUIb C YYETOM HX HMHIUBHAYaJIbHBIX 0COOEHHOCTEN (3aHATh pabouee
MECTO, IIepeIBUraThcs, IPOYUTaTh U 0POPMUTH 3a1aHue, oomarses ¢ wieHamu ['9K);

— I0Jb30BaHHME HEOOXOAMMBIMH OOYyYaroIIMMCS HHBAJIMJIAM TEXHUYECKUMHM CpEACTBaMHU IIpU
npoxoxaeHuu I'A ¢ yueTom X MHIAMBUIYaIbHBIX OCOOEHHOCTEH;

— obecrnieyeHre BO3MOYKHOCTU OECHpEensiTCTBEHHOIO JOCTyla OOy4arolUXCs MHBAJIMUIOB B ayAUTOPHH,
TyaJIETHbIE U JAPYTUE MOMEIEHHs, a TAKXKe UX NPEObIBaHNS B yKa3aHHBIX TOMELICHUSIX.

[lo nuceMeHHOMY 3asBICHMIO OOYyYalOIIErocs WHBAJIWJA IPOAOJDKUTENBHOCTh  BBICTYIUICHUS
o0y4JaroIerocs Mpu 3aliuTe BbIITYCKHONW KBaTM(UKALMOHHONW paboThl — HE Oosee 4eM Ha 15 MUHYT.

OO0yuaromuiicsa HHBAJIM] HE TIO3HEE, YeM 3a 3 Mecsla 0 Hadaia nposeneHus ' A nopaer nucbMeHHoe
3adBJI€HHME O HEOOXOAMMOCTH CO3JaHUSl Ui HEro CHEIUAJIbHBIX YCIOBMH TIpH IPOBEIECHUU
rOCY/IapCTBEHHBIX aTTECTAl[MOHHBIX MCIIBITAHUN C yKa3aHHEM OCOOEHHOCTEH €ro IMCUXO(pHU3NUeCcKOro
pa3BUTHsI, WHIUBHUIYAJIBHBIX BO3MOXKHOCTEH M COCTOSHHUS 370poBbs. K 3asdBIIEHHIO Ipuiiararorcs
JNOKYMEHTBI, MOATBEPXKIAIOLINE HaJIMuue y OOydarolerocss HMHIAUBUAYaJIbHBIX 0OCOOEHHOCTEH (IIpH
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B TUPEKLIUU UHCTUTYTA).

B 3asBnenun oOyvaromuiics ykas3biBaeT Ha HEOOXOIUMOCTb (OTCYTCTBHE HEOOXOAMMOCTH) MPHCYTCTBUS
ACCUCTEHTAa Ha TOCYJIapCTBEHHOM AaTTECTAllMOHHOM MCIBITAaHMM, HEOOXOAUMOCTh (OTCYTCTBHE
HEOOXOJMMOCTH)  yBEIMUYEHHMsS IPOAOJKUTEIBHOCTH  BBICTYIUIGHHS HpPU  3alUTe  BBITYCKHOMN
KBaJIM(UKAIIMOHHON pabOThl O OTHOIIEHUIO K YCTAHOBICHHOM MPOJOKUTEIBHOCTH.

10. Ilpumepbl KOHTPOJILHBIX 3aIaHNI, OUJIETOB
[Tpumepsl 3aaHNii TPUBEICHBI B PUIOKEHUH



BMOXMNMMUA
buner 1

1. buorenHslii UK a30Ta. A30T(UKCAINS U PEAYKINS OKUCICHHBIX (JOpM a3oTa.

2. CrpoeHue 1 CBOWCTBAa aMMHOKHUCIIOT, KAUECTBEHHBIE PEAKIIMM Ha aMUHOKHUCIOTHL. VIOHHbIE
CBOMCTBA aMUHOKHUCJIOT, PABHOBECUE B BOJHBIX PACTBOPAx HA IPUMEPE aMUHOKHCIIOT.

buner 2

1. Knaccudukaus pepMeHTOB, UCTOPHS Pa3BUTHS YUEHHS O (pepMeHTaX.

2. CBsi3p MEXJy AaMHUHOKHUCIOTaMH W KETOKUCIOTaMHu. Peaknuu nepeaMHHUPOBAHMSL.
[Tupunokcanb-3aBUCUMBIE (EPMEHTHI.

buner 3

1. Crpyxrypa, CBOWCTBA M CHHTE3 KO()EPMEHTOB.

2. Buramussbl 1 kKoakTopsl. Posb B KaTaIMTHYECKUX PEAKLIUAX, MOJIEKYJISIPHBIE MEXaHU3MBI
KaTaJIUTUYECKUX PEAKIIHM.

MOJIEKVYIJIAAPHA A BUOJIOT' WA
burer 1

1. Wuaunmanus TpaHCIsUMuU: o0lre MEXaHU3Mbl 1 OCOOEHHOCTH Y MPOKAPHOT U 3YKapuoT.
PHK-ctpyktypsl, perynupyromue 3G(GeKTHBHOCTb TPAHCIALUU. DJIOHTALIMOHHBIM UK.
TepMuHanus TpaHCIALUH.

2. OCHOBHBIC TPHUHIUIBI PEryISIIUN TpaHCHAuH. DONIuHT OETKOB M WX IPOIECCHHT.
[ToctTpancnsanuonHas Moaupukaius oenkos. [lentunnas cBa3b. [lepBuunas, BTopuyHas,
TpEeTU4Hasl CTpPYKTypa Oenka.

burner 2

1. OcHoBHBIE MpeACTaBIEHUS O CTPOEHUH JyKapuoOTHUecKod kieTku. Has3HaueHue
KJIETOYHBIX opraHesia. MuTos u ero ¢a3pl. KneTouHslii HUKI, CTaJAWU KJIETOYHOTO LUKJIA.
JuddepeHunpoBka KIETOK.

2. Perymaropusie ydactku B reHome: mpomorop, TATA-OGokc, sHXaHcep, cailieHcep,
uHcynarop. PaznooOpasue u ¢yHkuum kopoTkux Oenok-Hekonupyrommx PHK. PHK-
untepdepeniys. buonornueckas pons PHK-unrepdepenunu. siRNA. Ilpuknaanoe
ucnonb3oBanue PHK-unTepdepenu

buner 3

1. Tlpunnun nomumepasHo-uenHoi peakuuu. [P B peansHOoM Bpemenu. IILP ¢ o6paTHoii
TPAHCKPHUIILUEH.

2. Metoan! cexkBenupoBanus JJHK. CekBenupoBanue no Cenrepy. CekBeHUpOBaHHE HOBOTO

ITOKOJICHHU .



BBIUUCIIUTEJIBHAS BUOJIOT' U
bumer 1

1. TlporpamMmmupoBaHHE U aJTOPUTMBI: PerynspHbie BhIpaKeHUSI.
2. CraTtucTHKa M aHAIHM3 TaHHBIX: BIOOpKa, mpaBaomnogooue.

buner 2
1. Cratuctuka u a”anu3 gaHHbIX: OIICHMBAaHUE [apaMETPOB pACHpEEICHUN, METO.
MaKCHUMaJIbHOTO TPaBIONIOA00HS.
2. CrarucTuka ¥ aHajau3 JaHHBIX: JlOBEpUTEIbHbBIE HHTEPBAILL.

buner 3
1. Cratuctuka u aHanu3 AaHHBIX: OCHOBHBIC MOHSATHUS MAIIUHHOTO 00y4deHus. OTIoKeHHAs
BbIOOpKa, ee HepocTaTku. Kpocc-Banuanus. Leave-one-out. I[lepeobydeHHOCTb.
2.Cratuctuka u aHanu3 naHHbIX: Kiacrepusarus. Anroputm K-Means. OneHKH KadecTBa
KJIACTEPU3ALINH.

BMOD®U3UKA
buier 1

1. Crpoenue cepaeuHo-cocyauctoii cucrembl. Knaccudukanus cocynoB. Pusnyeckue
3aKOHBI JABMKEHUS KpoBH. 3akoH [lyaseitnsa. CKOpocTh U HANPsKEHUE CABHTA.

2. AprepuanbHoe pasieHue. LleHTpanbHas peryiasuus apTepUanibHOTO  JaBJICHHS.
BapoperienTopsl CHHOKapOTHIHBIX M KapanoaopTaibHOM 30H. CocynoiBUTraTeIbHbIH
LEHTD.

burner 2

1. Heiipon. OOume cBeneHust 06 ero crpykrype u ¢pyHkuusx. CocTaBHble YacTH HEWpoOHa:
COMa, aKCOH, ACHPUTHI, MPECUHANITHYECKOE OKOHYaHUe. TUIbl HEHPOHOB.

2. ABTokojeOaTenbHBIC SIBICHHS B OWOJIOTWH: TIPUMEPHl MaTEMaTHYECKUX MOJIEINEeH.
HeoOxonumMebie ycinoBus A1l BOSHUKHOBEHUS aBTOKOJICOAHUI B JAIEKUX OT PaBHOBECHS
cucreMax.

buner 3

1. Tazoo0men B nerkux. JlpixarenbHas QyHKus kpoBu. Oddexkt bopa u ero
¢bu3noNIoruuecKoe 3HaueHUE.

2. MewmOpanHble TOTeHIMANbl. YpaBHeHHMe HepHcra. JlOHHaHOBCKOE paBHOBECHE.
Onexrpoauddy3nonHoe ypaBHeHue Hepucra-Ilnmanka. MowHblii  TpaHcmopt B

OMOJOTHYECKHX MeMOpaHax.



