XYCYINOBA A.N., XYCYIIOBA TI'.E.
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KAYECTBEHHOE
ObPA30BAHME

Pe3ontounen 'eHepanbHOW

Accambnen OOH ot 03.12.2018, 24
SIHBapSA B 3HAK NPU3HAHUA €ro 3Ha4YeHus
B JOCTMXKEHUN MUPpa N Pa3BUTUA,
COOENCTBUNA 300P0OBLI0 U FreHOEepPHOMY
paBeHCTBY, ObINO onpeaerneHo Kak
MexayHapoaHbl AeHb 00pa3oBaHuUS

Manana KOcyd3san




O6pa3oBaHMe — HEOTbEMJIEMOE
npaBo YesioBeKa,
OTBETCTBEHHOCTb 3a Ka4YeCTBO
npeaocTaBAEHNS KOTOPOro
pernamMmeHTUpyeTcsi rocyaapCTBOM

CerogHsa TeXHOJIOTUU ABNAKOTCA XXU3HEHHO BaXXHOU 4YacTbio
npenogaBaHusi n obydyeHusi. brarogaps COBpeEMEHHbIM
MHCTPYMEHTaM 0Oy4YeHUA CTasio BO3SMOXXHbIM
KPYrnocyTo4YyHoe obyyeHune, ydacTue CTyJeHTOB BO3POCHIO, a
06 beM 3HaAHUN YCKOPUIICS B reOMETPUYECKON NPOrpeccun.



[TapTHEpPCTBO MeXxay
npenogaBaTensaMmu u
CTyJleHTaMun B BblpaboTKe
MHCTPYMEHTOB OOYYEHUS U
aKLEHTUPOBaHMUS
BHUMaHMUS Ha
MHTepecytoL e CTOPOHDI
BOMpPOCHI ABNSIETCA
KJ1tOYEBbIM 3BEHOM B
KOHCTPYKTUBHOM
B3aUMOLENCTBUN MexXay
3TUMU ABYMS rpyrnnammu




YyeHble n3 (apBappa, CtaHdpopaa n PoHaa KapHeru
BbISSICHUIN, YTO «TMBKNe HaBbIiKU» — 3TO 85% ycrnexa YyenoBeka
B NPOQEeCcCUn, XXeECTKNE COCTaB/AOT TONbKO 15%

Hanpumep, onsa An3anHepa «XXKeCTKUMMU +
rpadnyecknmMm peaakTopamu, a gns nnoTkH

aBblKaMu» 6yayT BrageHune
MKa — yMeHue obpallaTbCsi C

anekTponobamkom. Hard skills Hy>Hbl

10 KOHKPETHDbIE 3aa4|,

dbopMUpyOTCA B npoLecce oby4eHnss U OCHOBaHbl HA TEXHUYECKUX 3HAHUAX



Yepes To, YTOObI CTYAEHTbI 6b1NK
caMu aKTUBHO BOBJIEYEHDI B
y4eOHbIN NpoLecc, Yepes
NposiBNIEHNE NX NTNAEPCKUX
XapaKTEPUCTUK, TMOKOCTM yMa Npu
aHa/IM3e N CMHTe3e MHPopMaLmu B
acriekTe onpegeneHHon npegMeTHOn
06/1aCTU, Mbl MOXXEM NOMOYb UM
CTaTb JydLLUEN Bepcuen cebdbsa un 6onee
KOHKYPEHTO-CMOCOOHbIM Ha
COBPEMEHHOM PbIHKE TPYAa,
TpeboBaTe/IbHOM K Ka4eCTBEHHOMY
NPOSIBJIEHUIO CNELNaNINCTOB HOBOIO
YPOBHS



MHTEPAKTUBHBLIE TEXHO1IOT U PACLLUNPAIOT BO3MOXHOCTW NMPEMNOOABATEJIEW

[lpenmyLlecTBa Ana npenojgaBaTteneu

Co3paHue ypoKOB CO
CMeLlaHHbIMU NpuemMamu

Mcnonb3oBaHue
MHCTPYMEHTOB NH(MOrpapmKu
n renMnpunkaymn

]

Gonee 6bicTpas obpaTHas
CBSI3b

Bonee 6bICTpOE pearMpoBaHue
1 B3aMMOCBSI3b CO CTy[eHTaMW

[[MbkKune cTpaTernm obyyeHus

Bo3MOXHOCTb HaUTK Hanobonee
NOAXOAALLMA MHCTPYMEHT AN
NPOAYKTUBHOIO MOrpy>XeHus B
npeaMeT U BOBNEYEHUS CTYEHTOB



llpenmyLlecTBa
ONA CTYAEHTOB

KAK UHTEPAKTWUBHbBIE TEXHOJ10T WU
MEHAIOT OBYHEHWE

O - MU
STEM

Science, Technolagy
Engineering & Mathematics

PaclwnpeHHoe B3anmMogencTemne

CTyaeHTbl MOryT 6bITb 60/1€€e aKTUBHbIMU B
00y4YeHUn bnarofapsi BUKTOpPUHaAM, Urpam,
ornpocam, BUAEOKOHTEHTY N ApPYyrum
cpeacTBamM MaccoBOM MHpopMaLnn.

CTyAEeHTOLEeHTPUpoOBaHHOE 0by4YyeHune

Ka)xabln MOXeT oby4yaTbCs B CBOEM TEMIIE,
YTO MOMOraeT MNOHSATb CBOW CUJIbHbIE U
cflabble CTOPOHDI, B T.4. 4Yepe3 MOOK.

Pa3Butue KpUTNU4eCcKoro u
KpeaTUBHOIoO MblLU/1eHUS

MCKPEHHUN UHTEPEC N BOBJIEYEHHOCTD,
npnobpeTeHne HOBbIX HaBbIKOB Yepes
oby4yeHue B acneKkTe NHTEPECYIOLLMX
BOMPOCOB, IMYHbIX BKIa[.



TexHonorua oby4YeHus, NCNOoNb3YIoLWan onucaHne pearibHbiX NPogdeccuoHanbHbIX
CUTyauun, CBA3aHHbIX C Byayuien npoecCuoHanbHON OeATEeNbHOCTbIO, KOTOpas
OTPpaXKaeT He TONbKO NPaKkTUHEeCKy Npobnemy, HO TakKe OenaeT akueHT Ha
onpeneneHHbln KOMNIIEKC 3HaHWWA, KOTOPbIM HEe0BX0OMMO YCBOWTL NPU paspeLleHun
0aHHOM NPoBnemMbl, B KOTOPOW OBy4aloWMNCA OOMKEH pas3obpaTtbCs NyTemMm aHanuwaa
CYTH, M3y4YeHUs1 BHYTPEHHMX NPOLLECCOB, BHELWHUX (PAKTOPOB M HAXOXOEHWA
BO3MOXHbIX PEeLeHn 1 BbiIBOPOM Ny4YLLEro na HUX




- Onpe:le.'lemle TOro pasicia Kypca. KOTOPOMY NOCBAIICHA

CHTYalHA. ONMHCBIBAIOMAaA npooiaeMy
- @opMmyHpoBaHie 00pa30oBaTEIbHBIX e H 3a7a. pelnaeMbIX

B npouecce paboTel Hal KeficoM l
(- OnpeaeaeHne podaeMel CHTYALHHE H CO31aHHe 0600meERT
MOICTH

- ITouck ana;zora o00o0LIEeHHON MOA€/IH CHTVALIHH B peaIbHOM

CECYE Y1
I\ e

-Onpeaenenne HCTOYHHKOB H MeTOA0B cOopa HHOOPMALIHH
- BEIOOp TEXHHK padoThl ¢ JAHHBIM KeilCOM

- OnpegeleHHe KPHTEPHEB OLICHKH
- Co3nandne 3a7JaHHOH MOJISTH

-Anpodanua B npouecce o0yueHHA




TUIe! KercoB

1) npoGieMHbIe KelChbl,

2) TIPOEKTHLIE KeHCEI;

3) onHMcaTenbHbIE KEHCHI;

4) OTKpBIThIE KEHCHI;

5) HHTePAKTHBHEIE KeHChI

6) cMCTEeMHBIe KEHChI;

7) KeHcChbl-ancOepriu;

8) cepUiiHbIE KEHUCHI;

9) KnaccuueckHe (l'apBapackie) KeHckl,

10) TakTHUeCcKHe U cTpaTerHuecKie Keuckl,

11) MHKpO-; MHHH-; ODIITHe KeHCE;

12) unmocTpupoBaHHLbIe yueOHbIe CHTYAaL[UH;

13) yueBHbIe cHTyalL[MK € (pOpPMHUPORaHHEM TTPOO/IEMBI;
= 14) yueBHble cuTyaluM Oe3 hopMHPOBaHHA TTPOG/IEMEI
" 15) npukIajHbIe YIIpaKHeHWd .




MeTtoanonornyeckasa 6asa

Mero,
HHTErPHPOBAHHEII
B Kellc-cTaan

XApakTepHCTHEA POJIH METO1Aa B Keiic-cTa/n

MojemmposaHHe

n{}[.‘.'l'PE]ﬂ[{Hﬂ MOJIC/IH CHTVAllHH

CHcTeMHRBIH aHATHE

CHeTeMHOE IMMPpEACTABRICHHC H aHATHS CHTY allHH

MyIcTeHHEBIH
IKCIIEPHMEHT

Cnocob MOJIVHCHHA SHAHHA O CHTYAallHH IMOCPCICTBOM CC
MEICJICHHOTO Hpﬂﬂﬁpﬂ?ﬂﬂmmﬂ

MeToael OnmHcaHHA

Cospanme ormMcaHud cHTVALMH

[ IpoGneMHEII MeTOT

lpegcTapneHse npoNIeMel, JISKAIIEH B OCHOBE CHTVAaIHH

Meton
KIacCH(pHKAIHH

Cospanue yIopaJoueHHbIX TiepedHeil cBoHeTB, CTOPOH,
COCTARISIONIHX CHTY al[HH

Hrposbie MeTo 1L

HPEH,ET‘EBHEIE{E BAPHAHTOR INOBCACHHA 1'CPOCE CHIVAITHH

«Moaropo# mrypM» | 1 eHepHpoBaHHe HIeH OTHOCHTEIEHO paspellieHHs podieM,
OIMMCAHHEIX B CHTY al[HH
JHekycens OOMeH MHEHMAMH I10 TOBOJLY IpoOIeMEl M Iy Teil ee pelneHHs




BU/LIbl ITPEJICTABJIEHUWA CASE

WX

[TevaTHuiy CASE

MHOXECTBO Onucanne
CTPaHHIL Hepean

B3aMMOC-

BA3AHHBIX

Heckonsko
coORTHI

npeAnoXeHHH
Ha OIHONH
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Case study on genomic dactyloscopy: murder/rape (1) LIYP-

Steps to solving a crime 4/1 6/1 7 e
Mechanism of genetic dactyloscopy

¢ DNA extroction from the samples found in the crime scene
e PCR with different sets of primsers which provide o genomic identification and determine

predisposition to several diseases
¢ Gel electrophoresis is used for separation of the amplified genetic product according to its
molecular size
L Bosuresafety. 3. Collect and docusent
Take all passers by awoy evidence.
from the scene. Take pictures of evergthing
Don't disturb the scene. Collect evidence in evidence
Hang up the 1ape from the -
crime scene. Aveld cross coatamination
Ouw bag for one proot.
6 Link Bvidence to Suepects Why DNA profiling is important in this case?
Evidence will polat o 0 suspect -
o~ Evidence doexn’t lie, however suspects Evidence of murder Evidence of innocence

=

IRz
!a — Evidence helps police officers figure owm
C—_— wbommmluedgcam
7. Conchasiona
::u ﬂm §. Gorher ﬁ?‘a After all the evidence hos been analyzed
evidence bogs are Anyone con be a suspect. asd linked 10 the suspect s}, the police
sarked with e time, cam bring charges.
date, noame of the officer Police officers will hard
who collected them, case The accused suspect must go to court. Graham McGill Craig Ric Cowley
manmder and evidence A % =
member ~ In the USA. DNA exsminerion aflowed 3 prove the
Suspects may have an alibl ’ 8 The repist who committed the murder of a barge Inaceace of 3 priscoer whe had spert 30 pears beding
Evidence is securely sem Alibis are investigated 8 Prove lo coart British woman was found 35 years after the ey N.‘M:t In 1980, Cruog lth:tCNh -:.
. crime, thanks DNA scrteniced to I prisen on charges of murdering
to the foremsk laborutory TV S grreend and her Sour-geor-od cHlE

Yoranlinewn Raibhanon!



Case study on genomic dactyloscopy: murder/rape (2)

What additional information can it give?

DNA analysis can work, even if the
circle of suspects is not initially defined. So,
in 2011, genetic signs of a suicide bomber
who detonated a bomb at Domodedovo
airport were revealed, according to which
scientists of the N. L. Vavilov Institute of
General Genetics of the Russian Academy of
Sciences established the ethuicity of the
criminal, speeding up the identification of
his identity.

Yergoliyeva Ralkhangul

How DNA profiling might go wrong?

Domodedovo Alrport arrivals hall
after the explosion

Tursyn Akbota

DNA can be abused, misused, or misunderstood, causing miscarriages of justice, Laboratory staff
rould make errors in conducting DNA analysis, in interpreting or reporting the results of the analysis,
or in entering the resulting DNA profile into a DNA database system. This might result from a failure
to comply with an established procedure, misjudgement by the scientist, or some other mistake.

A clerical error ot a Las Vegas forensic
laboratory Jed to an innocent man being
charged in relation to two separate sexual
assoults in 2001

|

In 2011, a careless lab errvor resulted in an
innocent man being charged with rape because
his DNA was erronecusly found to match a sperm
sample taken from the victim,

Documenting errors
Sepercie serrphes comaltoed 12 cos lube

nmmmwm—

0 A IS LR harw e e e JEOCael ot s lat mubtarsas famecm 60 Lo
N;;v'-u LR R 0.‘ Wen mebenc? 3¢ ADITY wwan Srastvenmerdby wnderd = Tee
# rwarvanmeres Wil abvsow e wun b red] Ten Gelinct S04 seerveshs ASS | o peldnery was

Turwge Akbeta

Suspect dossnt maatrh himaelf:

1, we et another cone (PADT Q01 T1) imvciving W, Philips. The geneic
Oaniw - wﬂm-mmmmuuww Seaty, ol vas
__ore haad 13 B8 SN0, lﬁamhMMﬁogm:MNm

Scxzples muived uy

T e P b wW

e T 8% pee b 84 Posece Prigrmpan

LR L]

e N e

Interesting facts

Andigeis of the mbkradicta con ake
Become on e ovea of Sarersic
reseirch. The B Uhal ey becieria
are good evidesce for 1he Lwessigorion
e opesicies of e  boerwl
comzyanition of a handioerchief, focganm
ot the scese of the oriee, can 1l a lat
OBl 1S onener, Iachaling its Get and the

B of comaarbicition.
!'
>

A luzp of dirt that bos follen froes the wheed coch lner
COn peordide Loformmon chest The vebdce s bast rosae
The Socwrid camposition of forest, meadew, cag o
sardy ol types vories signficastly end herefore oo
b o Jess efectior evidence thas Getermeizing the
location by the ectivity of o moblle phone.

The punber of odd Fis recovered from
archives and revesied thanks w genetic

Informotion is growing every day A new
sioge In e developmemt of DNA
expertise s pheactgping. According to
Ellen Gregtek, one of the direcicrs of
Parchon Nanalobs (Restom, Virginsal,
the developer of this methed, 1t allows
oot only W Oetermine e sx of o
person, but also 1o reveal 0 amber of
ether Enportent &ctalls - 0 compose ¢
portralt jappecaimate, of course) with
manyg detalls, ncluding color of sidm,
epes, balr, o5 well as freckies oad
drihmarks,

teaw '“LW
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CtyaeHTbl YHUBepcuteta MHQnaHbl n yHuBepcuteT [lepablo,
3a4YMCIIEHHbIE Ha BBOAHbIE KYPCbI MO HayKe 06 OKpy»KatoLlen
cpeje, y4acTBYIOT B nporpamMme, nojiesHou ana okpy)karlLueu
cpefbl cocefHero coobulectBa. lNporpamma npeacraBnseT
COO0M MHULMATUBY, KOTOPas MOXXET BOCCTAaHOBUTb BOHO-
60/10THbIE YroAbs U MECTHYO PaCTUTESIbHOCTD.

CTyAeHTbl, y4acTByroLME B 3TON NporpaMmMe, OpraHu3yroT
CBOW rpynnbl, pacnpenenaroT 3agaHna Mexay
OAHOKYPCHUKaMWU B 3aBUCUMOCTU OT UX NINYHbIX
CNocobHOCTEN U 6epyT Ha cebs pasNIMYHbIE POJIN, YTO TaKXe
NOMOraeT NMOHATb BaXXHOCTb KOMaHAHOM paboTbl Npwu
B3aMMOAENCTBUU C YleHaMKn cCoobLLecTBa U penTb BOMNPOCHI
Ha OCHOBe peaNibHbIX NPUMEPOB.

[MpoekT “OTKpbITast Kapeapa“ CTYAEHTbI pasHbIX PaKy/bTETOB
KasHY, paspaboTka npeasioxXeHns no paymoHasibHOMY
MCrMoJIb30BAHWUIO TasiblX U MOA3EMHbIX BOA AJ1 NpuycagebHbIX
y4yacTKoB (2 MecTo Ha KOHKypce B Kopee)



COoOuUrserd BKasHY kak ¢narmaHe Bbiclero obpasosaHusi Pecny6nuku

KasaxcTtaH gusepcudukaumsa y4ebHbIX nporpaMm OCyLeCcTBNAETCS
m B COOTBETCTBUM C MUPOBbIMW TEHAEHUUAMU PasBUTUA BbICLLEro
@ Step|k > 46% oHNawH Kypcos Ha HaunoHanbHOW nnardgopmMe

obpa3oBaHus, B TOM Yucne nytem (hopmMuMpoBaHUsA ABYAUMNIIOMHbIX
nporpamMmm W CO3gaHua nporpaMmm AuCTaHUMOHHOMO 0By4eHus.
. OTKpPbITOro obopazosaHuna KazaxcraHa cosgadbl [11C KasHY.
Wolfram P P a
Mathematica

11 ThicAY cTyAeHToB npownu oby4eHue B pamkax Coursera for
Campus, 3annaHvpoBaHO co3gaHve uMdpoBOre yHUBepcurera.

Bonee 20 npnoxeHnn U UMPPOBLIX MHCTPYMEHTOB
ucnonb3aytoT MNINC B y4ebHom npouecce: Quizlet, Kahoot, Padlet,
Google Forms, Miro, Socrative, Startexam, Complete Anatomy,
Trello, Spatial Chat, Genially, Slido, Jamboard u gpyrue.

R
¥~ AnyLogic
B nunoTHOM pexume ucnonb3ylT BUpPTYanbHble naboparopHblie
B Labster  naGorbl u cumynsumm rmobanbHoii oHNaiiH nnardopmbl Labster,
roe CTyAeHTbl oTpabartbiBaloT npakTu4ecKkue HaBblKu,
paspabarbiBaloTca cobcTBeHHbIe BUpTYyanbHble naboparopuu (no

reHeTuke, NpUKNagHou Mexaduke, ap.)
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[penogaeaTtensamMu yHUBepcuTeTa paspabotaHo cBhiwe 4,5 Thicay
OUCTaHUMOHHLIX KypcoB 1 Bbonee 115 MOOK Ha nnatgopme Open KazNU
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Methods of molecular biclogy

m POLYTECH

QO NDOETE NeenoganaTanm TPOrPasMMa Kypca Poussimt TMapaveTDe DSNRCTRa MM QICTO 3343036 LS RONDOCK

A.T7VS (oyevox: 49)

Aizhan Zhussupova
A arabe Katakh Natong Unrersity, Almaty, Katakhstan

Desartrrart of Moiezu e Bcaory avd Gavee

» ”2” {-’44"'('

Ton-100 Hanbonee
NONyNAPHbIX OHNIANH-

CankT-MNMeTepbyprcknit NONUTEXHINHECKN
yHusepcurer Netpa Beankoro

POLYTECH Seter the x‘."sat S1. Detershurg Polytechnard University Nas 3 long-standang and
_ e sk SuCCrssh, SOy Over 100 years nhere 3 e jeal of MDOrtant Gistoveries and
oo Peeaons Nave Deen made, It was founded In 1859

SPLEY has reder £ DeCOMe tThe Nahongl Ressarch Lnivers ty -4 r&ogled
BUSSAN And INlernastionsl leacder in the ekl of anginesring and sConomic education
WIEN 3 riCN SCLCTIONSE, Cntific and Inncastion infrastructure, The University iz a
MeMber of ACSOSMeC Excellence program among Aussan Uniarsites “5-100-2020
SPREY 5 ASTed In the Q5 Warid Universty Rankings (471 <4801 and Times Hgher
ECLCALON 11 31h pOositon among FLropsan unmerstes) SOLPU S a Badng
wripss ity OF Russia vash aver than 26 000 students and postaradustes, 4500 of
them are foreen crizens from 1135 courtries, The Unhversy 1s carrying out
SoUCAton and research activities In the Solowing areas: natural soence,
engineering econcmics anad hurrmanities. SFOPU trans specialists In 39 Bachelor
Degree programs and 200 Master Segree programs, Incioding 20 internaticna
Vaster Degroe programs taught in Engian, 00 PO programs ana Doctorate
programe, The Unpersty o proud of its longstancing tradtons of internaticnal
cooperation with many fareipn ecucational institutions. research crganizations and
Incustral companies. AMong the partners of the Unhversty are 293 universities and
S0 partner companies from 68 countries

3anyck Kypca coctosncs 2 aisaps 2021 roga.

KypcoB Mmupa (Class central,

NepeiTn « Kypey

Maodule 1 Moleculer hiology of viruses

Kazaxckuin HaUMOHANLHbLIN YHUBEPCUTET MMEeHN
anb-®apabu

FUST representad Dy e fanuites of Diokogy, physs 300 MatNamatics, the K32akn
State Universty was establishad on january 15 1934.54 students studied and 25

BRAC e Wor e Petre Al that time

Noveadlays. A A AU VA AN NAOOnE LInkers Ry (KAINU S & Bading insotution of
the Hgher aducational system of the Bepubic of Kazakstan, The universtty
nALdes 16 1acuties, 67 depanmants. 32 re2earch Inctitutes and canters. and 3
technclogical park. More than 75 thousand STLCeNts STLCy at the university n 3
TUTeve! System of ngher or ofessonad edutanon, 7% of them e Toregn
STLORNES. KAINU Colabor a1es with more than 00 L 2edl untversinies worlowos on
the imglementabon of |oint iIMermsions tranmg programs, student sxchangs and
nternanps. The unmpersity impemeants 448 sducations! programs for bachelor's
master's and doctoral studies, A-Farabl KarNU 15 the first among the unwersites of
the Central Asian countries 10 sign the Great Charter of Universties in Solopnx
SULC ::"‘q&_v pazseo Internationa certification foc the compliance of the qualey
Management syztam with the reguraments of the internaticnal standargs 50
S000: 2000 and recened certificates from the workd's largest certfication centers, n
2020, the university mace a phenomenal breskthrough, moving up to 105th place

n the giodal OS World Universty Rankings, i March 2029, according to the resufts
of an Independent assessment by the Quacguarelll Symonds {Q5) rating agency, the
NIty DeCame the fArst anc only university in the Cemral Asian region 1o recaive
e SEars Inspnution of Superority in the INMernations rating “QS Stars Rating

;;,'Ih't m



MIHTepaKTUBHbIE TEXHONOMMK B 06y4yeHumn (oceHb-BecHa 2023-2024 yy.roa)

IlncumnnnunHa [lpenogaBaTenb MHHOBALIMOHHbIE MeTOo bl
Kahoot, Flash cards, AhaSlides, Padlet, PrimerBlast,
MonekynspHas BioEdit, uHTerpauna MOOK, kenc-ctaaun, npeacraBneHune u
YIAP )Xycynosa A.W. Pall AN, TIPEA ,
6unonorusa 3awmTa noptdonmo (No MoaenbHOMY OpraHuamy), journal-

club, Google-TecT

OpraHunsauuvsa u

AnTawena 3.I",,

HanucaHue ctaTby, 3annchb IKCMNMepTHOro snaeo rno

nnaHupoBaHue CvEODORa M A n36paHHOM TeMe, master-mind (cTapTan, UHHOBaLUUN),

Hay4HbIX YEOP o paboTa cO cTaTbAMWU, MUHN-NOAKACT, NpopaboTKa JIMYHOIro
. )XycynoBa A.l.

nccnenoBaHum npouns

MonekynapHas NHTerpayna MOOK, npurnawieHHble aKcnepTbl, MUHU-

ANarHOCTUKa

)XXycynoBa A.l.

moaenb OOH
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