MHUHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS POCCUIICKON
OEJIEPALINN
(enepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO

_ 00pasoBaHust 5
"CAHKT-IIETEPBYPI'CK1U I'OCYAAPCTBEHHbBIM YHUBEPCUTET
ADPOKOCMUYECKOI'O I[TPUBOPOCTPOEHU A"

Kadenpa Ne 41
VYTBEPXAIO

PyKOBOI[I/ITeJ'II) HaIrpaBJICHHUA

npod.,1.1e. H., 1011,

(OJDKHOCTB, Y4. CTEIEeHb, 3BaHHE)

A.T. Crennanos

(MHULMApB, HaMUITIS)

(moamnuce)

«14» urons 2023 r

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

«TexHomoruu ImporpaMMHUpOBaHUs»
(HauMeHoBaHHE AUCIMILIAHBI)

Ko nanpaBnenust moAroToBKu/
CIELUAIILHOCTH

09.03.03

HanmenoBanue HaITpaBJICHUA

[Tpuxmnagnas nHPoOpMaTHKa
MOATOTOBKH/ CTIEUATBHOCTH

Haumerosanue [Ipuknagnas napopmarruka B HHGOPMAITMOHHON chepe
HaIPaBJICHHOCTH p p p p
dopma oOydeHHs OYHas

Cankr-Ilerep6ypr— 2023




JIuct cornacoBanusi pabodell mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

JIOLICHT, K.T.H Yepnepies C.A.

(OIKHOCTD, Y4. CTETICHb, 3BaHHE) (mmonmmce, nara) (MHUOMATE, aMuITHs)

[Tporpamma oo0peHa Ha 3acemanuu kapeapsr Ne 41

«14» urons 2023 r, nporokoi Ne 11-2022/23

3aBenyromuii kapenpoit Ne 41

J.T.H.,po . & I'.A. KopxaBun
( y4. creneHs, 3BaHUE) (moammce, nara) (MHULMATBI, aMUITHS)
OteerctBennbii 32 OIT BO 09.03.03(01) L
2 A7 o st
JIO11.,K.T.H. 7S /’7 : E.JI. TypHenkas
(OIKHOCTD, Y4. CTETICHb, 3BaHHE) " (momruce, nata) (MHULMATBI, (aMUITUS)

3amectutenb AupekTopa HHCTUTyTa Ned o Meﬁozmqecmﬁ pabote

JIO11.,K.T.H.,JIOII. 2 A.A. Kirouapes

(OMKHOCTD, Y4. CTETICHB, 3BaHHE) ~ (mommwcs, 1ara) (MHULMATBI, (aMUITUsT)



Aunnorarnus

Hucuuruimna «TexHonmorun mporpaMMHpPOBAaHUS» BXOJUT B 00pa3oBaTEIbHYIO
[IpOrpamMMy BBICIIEr0 00pa3oBaHMs — MpOTpaMMy OakajaBpuaTa Mo HANpPaBICHUIO MOJITOTOBKH/
cneuunanbHoctd  09.03.03  «llpuknagHas wuHpopMmaTuka» HanpaBieHHocTH «[Ipuxmamgnas
nHpopMaTHKa B MHPOPMALMOHHOU cdepey. uciumimna peanusyercs kapenpoit «Ned 1.

JucuuiuivHa HaneneHa Ha (GOpMUPOBAHHE y BHIITYCKHUKA CIEIYIOIUX KOMIIETECHITHINA:

IIK-3 «CrocoOHOCTh TPOEKTHPOBAaTh WH(MOPMALMOHHYIO CHCTEMY 10 BHAAM
o0ecriedeHusD»

I[IK-9 «CnocoOHOCTh TPOBOJUTH TECTHPOBAHHUE KOMIIOHEHTOB  IPOTPAMMHOTO
obecrieyeHNs HPOPMAIMOHHBIX CHCTEM)

Conepxanue TUCIMIUIMHBI OXBATHIBAET KPYT BONPOCOB, CBS3aHHBIX C COBPEMEHHBIMHU
MPUHIUTIAMHA, METOJOJOTHAMHU pPa3pabOTKM W MIA0JIOHAMU TPOEKTUPOBAHHS IPOTPAMMHBIX
MPOIYKTOB.

[IperoraBanue MUCHMIUIMHBI TIpEIyCMaTpUBaeT cleayromue (OpMbl  OpraHH3aIHd
y4eOHOT0 TIpoliecca: JISKIIH, JabopaTopHbie padoThl, CAMOCTOsTENIbHAs paboTa 00yJyaromerocs,
KypCOBO€ POEKTHPOBAHUE.

[IporpaMmoii ITUCHMITIMHBI TMPEXYCMOTPEHBI CIEIYIONINE BHIBI KOHTPOJS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B popme IK3aMeHa.

OO0mass Tpya0eMKOCTh OCBOCHUS JIUCIUILIMHBI COCTaBIsAeT 6 3adeTHBIX eauHul], 216
9acoB.

S3bIK 00OyUYeHUS O JUCHUIUINHE KPYCCKUM »



1. TIlepeueHb MIAaHUPYEMBIX PE3yAbTATOB O0OYUEHUS MO IUCHUILIUHE

1.1. [enu npenoaaBaHust JUCHUIUIHHBI

Henpto  mpemojaBaHusi  AUCHUIUIMHBL  SIBJISETCS  MOJyYeHUE  OOY4YaOLIUMMCS
HEOOXOMMMBIX 3HAHWUH, YMEHHNM W HABBIKOB B OOJACTH TEXHOJOTHH, HCIOJB3yeMBIX B
WHXEHEPHOM [HUKIE pa3pabOTKU MPOTPAMMHBIX MPOAYKTOB W HHPOPMAIIMOHHBIX CHCTEM,
MPEAOCTABJICHHE BO3MOXKHOCTU OOYYarONIMMCS Pa3BUTh U TMPOJAEMOHCTPUPOBATH HABBIKM B
00JIaCTH MPOCKTHPOBAHKS U PEATU3allN TPOTPAMMHOTO 00CCIICUSHUSI.

1.2. JlucuurimHa  BXOOUT B COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHUKAMH
00pa30BaTeNIbHBIX OTHOIICHHUN, 00pa30BaTEILHOM MPOTPaMMBI BBICIIIETO 00pa3oBaHus (nanee —

OIl BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUYEHHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbraTe m3ydeHns AUCHMIUIMHBI OOydaromuiics AOJDKEH 00JIafaTh CIEAYIOUIMMHU
KOMIETEHIMAMH WM UX YacTAMU. KOMIETeHIIN 1 MHIUKATOPBI UX JOCTHKEHUS TPUBEICHBI B

Tabauie 1.
Tabnuna 1 — I[lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS
Kareropus (rpymnma) Konn Kon v HanMeHoBaHMe MHIUKATOPA JOCTHKEHUS
HaMEHOBaHHE
KOMIIETEHIIUHA KOMITIETEHIINHA
KOMIIETEHIINHA
[1K-3.3.1 3HaTh QyHKIIMOHAJIbHBIE U
TEXHOJIOTHYECKUE CTAaHAAPTHI pa3paboTKu
IPOrpaMMHOTO oOecrieueHust, IpouiIn
HH(POPMAIIMOHHEBIX CUCTEM
T1K-3 Crioco6HOCTE (popman
DOCKTIDOBATE [1IK-3.V¥.1 ymeTp NpoeKTUPOBATh APXUTEKTYPY
[TpodeccnonanpHbIC HE o MEII)I_[I/IOHH MPOTrpaMMHBIX CPEACTB MH(OPMAITHOHHON
KOMIICTECHIUH p yro CHCTEMBI, pa3paldaThIBaTh MPOTrPaMMHBIE
CHUCTEMY IO BHIaM
MIPUJIOKEHHUS, OTIMPAsICh HA pe3y/IbTaThl aHAJIH3a
oOecrieueHus N
pelieHus MOCTaBJICHHOM 3a1a4n
[1K-3.B.1 BnageTr HaBbIKaMU PaOOTHI C
COBPEMEHHBIMU HHCTPYMEHTAPHUSIMHU CO3/IaHUS
WH()OPMAITMOHHBIX CUCTEM
I1K-9.3.1 3HaTh METOBI U CPEACTBA CO3TAHUSA
T1K-9 Crioco6HOCTE : pel A ’
OIIEHKH KavecTBa ()YHKIIMOHUPOBAHUS U
MIPOBOJIUTH
HAJISKHOCTH IMPOTPAMMHOI0 00ECIICUCHHS,
TECTUPOBAHUE
CTaHJApTHI B 00J1acTH HH(POPMAITMOHHBIX
[IpodeccnonanpHbIe | KOMIIOHEHTOB .
KOMIIETEHI[UH IIPOrpaMMHOI0 TEXHOIIOTHH
porp I1K-9.B.1 BnageTh NpakTUYECKUM OIBITOM
oOecrneyeHus
BepU(DHKAIIUY U TECTUPOBAHKUS KOMIIOHEHTOB
nH()OPMAITHOHHBIX
cHCTeM porpaMMHOTO obecriedeHus HHPOPMaITMOHHBIX

CHUCTEM

2. Mecro nucuurinnsl B ctpykrype OI1
JlucuumiuHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUTUMUCS
[IPU U3YYECHHUH CIICYIOUIUX TUCLUUILINH:
— «Mudbopmaruka,
— «OCHOBBI POTPAMMUPOBAHUSI.
3HaHUs, TOJYyYEHHbIE NpPH M3YyYEHUU Marepuana JaHHOW JUCIUIUIMHBI, UMEKT Kak
CaMOCTOATENBHOE 3HAYEHUE, TAK U MOT'YT UCIIOJIb30BATHCS IIPU U3YYEHUH IPYTUX TACLUIUINH:
— «lIporpamMmHas unxeHepus»,
— «IIpoektupoBanre MHPOPMAITMOHHBIX CUCTEMY,
— «udopmannonHas 6€30MacHOCTH)»




3. OOBeM U TPyJOEMKOCTh JTUCITUTINHBI
Jlarapie 00 o0meM o0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHHILIMHE (U paclpepeseHIe 3TOH TPYIO0EMKOCTH M0 CeMeCTpaM) MPEACTaBIICHBI B
Tabmuie 2.

Tabnuma 2 — O0beM U TPYAOEMKOCTh JUCIUATIIIHHBI

. TpynoeMKoCcTh 0 cemecTpam
Bun yae6HOMI paboThI Bcero Nod No5
1 2 3 4

Obowasn mpyooemMKoCcHIb OUCYUNIUHDL, 6/ 216 5/ 180 1/ 36
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020moeKU 51 34 17
AyoumopHhble 3anamus, BCETo 4ac. 68 51 17
B TOM YHCJIE:

nexuuu (JI), (dac) 17 17

npakTudeckue/ceMunapckue 3ansatus  (113),

(dac)

naboparopusie padboTs! (JIP), (dac) 34 34

KkypcoBoit npoekt (pabota) (KII, KP), (uac) 17 17

9K3aMeH, (Jac) 27 27
Camocmosmenvhnas paboma, Bcero (4ac) 121 102 19
Buo npomesxcymounoii ammecmayuu: 3a4er,
muhd. 3aver, sk3amen (3auer, Judd. 3ay, OK3., OK3.
DK3.*%)

*x
[IpuMeuaHue: KaHIUIATCKHI SK3aMeH

4. CopeprxaHue TUCITUTITNHBI
4.1. PacmpeneneHue TPyIOEMKOCTH TUCIHILIAHBI TIO pa3jiesiaM B BUAAM 3aHATHHN.
Pazgenbl, TeMBbI TUCIUTIITUHBI M KX TPYJAOEMKOCTh TPUBEICHBI B TAOIUIIE 3.

Tabnuma 3 — Pa3aensl, TEMbI TUCIUIUIMHBI, UX TPYJI0EMKOCTh

Pasnensl, TeMbl UCIUITIHHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (9ac)
Cemectp 4
Paznen 1. TexHonoruu nmporpaMMUpOBaHUSL. 2 8
OCHOBHBIE TOHATHSL.
Pazmen 2. CraHmapTsl, >KU3HEHHBIN IIUKI U 2 4 10
METOJOJIOTHH Pa3pabOTKH MPOrpaMMHOT0 o0ecIiedeHus
Paznen 3. MonenupoBaHue OU3HEC-TIPOLICCCOB C 2 4 13
ncnonszopanreM BPMN 2.0
Pazpnen 4. TectupoBanme U OTIIaIKa TIPOTPAMMHBIX 2 7 20
MPOTYKTOB
Pazpmen 5. [puanumer SOLID, KISS, DRY, YAGNI 2 4 10
Paznen 6. [lonsTre abcTpakiyy U ee MPUMEHEHNE B 5 5 8
mporiecce pa3paboTKH MPOrpaMMHBIX TTPOTYKTOB
Pasnen 7. TToToku, MpOIECChl U ACHHXPOHHOE
2 7 20
nporpaMMupoBanue B Python
Pasnen 8. Merononoruu pa3paboTku MPOrpaMMHOTO
3 6 13
obecrieueHus U mabIoHkI nmpoekTupoBanus GoF
Hroro B cemectpe: 17 34 102
Cemectp 5
BrinonHenue KypcoBoit paboTel 17




Hroro B cemectpe: 17 19

Hroro 17 0 34 17 121

[IpakTrnueckas

IMOATOTOBKA  3aKIOYacTCA B HCIOCPCACTBCHHOM  BBIIIOJIHCHUU

oOy4aroIMMHUCST  OMNpPENENCHHBIX  TPYAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oy;aymien
podecCHOHATIBHOM AeATETbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI PUBEACHO B Ta0IuIE 4.

Tabmuia 4 — Conepkanue pas/ieioB U TEM JIGKIIMOHHOTO ITUKJIIA

Howmep pazgena

HasBanue u copepxanue pa3aenoB U TeM JEKITHOHHBIX 3aHATUM

1

Pazznen 1. Texnonoruu nporpammupoBanrsa. OCHOBHBIE TOHATHS.
Tema 1.1. OcHOBHBIE JTallbI pa3BUTHS TEXHOJIOTHH
MIPOrpaMMHUPOBAHUS

Tema 1.2. JXv3HEHHBIA MK W STalbl pa3paOdOTKH MPOrPaMMHOTO
obecrieueHus

Tema 1.3. OnpeneneHue TpeOOBaHUI K MPOrPaMMHOMY 00ECTIEUEHUIO
Y MCXOJHBIX JAHHBIX JJIS €70 MPOEKTHPOBAHUS

Tewma 1.4. Vicropust pa3BUTHS TEXHOJIOTHI MPOTrPaMMUPOBAHUS

Paznen 2. CranmapTsl, >KH3HECHHBIA ITUKII M METOMIOJIOTHH pa3paboTKu
MPOrpaMMHOI0 obecIIedeHus

Tema 2.1. TOCT P UICO/MDK 12207-2010

Tema 2.2. TOCT P 19 ECIIJI

Tema 2.3. Mojenu *KU3HEHHOTO ITUKITa

Pasgen 3. MopenupoBaHue OM3HEC-TIPOILECCOB C HCIOIb30BAHHEM
BPMN 2.0

Tema 3.1. Uro Takoe MoaenupoBaHue OM3HEC-TIPOIIECCOB M 3a4eM OHO
HY>KHO?

Tema 3.2. Ctaguu MOACTHPOBAHUS M BO3MOYKHEIE OITIOKH

Tema 3.3. Kakx wmopmenmupoBaHne OW3HEC-TIPOIIECCOB CBS3aHO C
MIPOTpaMMHPOBAHUEM?

Tema 3.4. Business Process Model and Notation (BPMN 2.0)

Tema 3.5. Ilpumep ucnonszoBanmsi BPMN

Pazpnen 4. TectupoBanme U OTIIaIKa IPOTPAMMHBIX TTPOTYKTOB
Tema 4.1. TepMuHBI 1 OIIpEIEIICHAS

Tema 4.2. HagexHOCTh NIPOrpaMMHOr0 NPOAYKTA

Tewma 4.3. TecTupoBaHHE «4EPHOTO» U «OETIOr0» SIMIUKOB

Tema 4.4. [Topsamok pa3paboOTKH TECTOB

Tema 4.5. ABTOMaTHU3anusi TECTUPOBAHUS

Tema 4.6. Otnagka nporpamm

Tewma 4.7. TectupoBanwme ¢ HcIONb30BaHueM Onommnoreku PyTest u
unittest

Pazpgen 5. IlonsTre abcTpakiny U ee MPUMEHEHNE B TIPOIIecce
Ppa3paboTKH MPOTrpaMMHBIX TIPOTYKTOB

Tema 5.1. Uto Takoe abcTpakmms?

Tewma 5.2. Vicrionb3oBanne QYHKIWN [J1s1 HAITHCAHUS
XYJ0KECTBEHHOT' O IPOU3BENCHUS

Tema 5.3. AGctpakius B 00beKTHO-OPHEHTHPOBAHHOM
MPOrpaMMHUPOBAHUU




Tema 5.4 CtpykTypa MpoeKTa Kak O4epeHON YpOBEHb aOCTpaKIuu
MPOrpaMMHOI0 TIPOTYKTA

Paznen 6. [puniune SOLID, KISS, DRY, YAGNI

Tema 6.1. ITpunmunsr SOLID

Tema 6.1.1. [TpuHIUN €QMHCTBEHHOW OTBETCTBEHHOCTH (SRP)
Tema 6.1.2. Ilpunuun otkpeiTocTH/3aKpbiTocTd (OCP)

Tema 6.1.6. Ilpunuun noacranoBku bapoaper Jluckos (LSP)
Tema 6.1.4. Ilpunuun pa3aenenus untepdericos (ISP)

Tema 6.1.5. [Ipunnun naeepcun 3aBucumoctu (DIP)

Tema 6.2. [Ipunmun nporpammuponanust KISS

Tema 6.3. [Ipuniun nporpamMmMupoBanus DRY

Tewma 6.4. [Ipuntmn nporpammupoBanust Y AGNI

Paznen 7. Ilotoku, mporeccsl U aCHHXPOHHOE MPOTrpaMMHPOBAHHE B
Python

Tema 7.1. OcHOBHBIE OIpeeNeHus

Tema 7.2. Tlotoku B Python

Tema 7.3. TIporeccer B Python

Tema 7.4. AcuHxpoHHOE TTporpamMMupoBanue B Python

Paznen 8. Meromonoruu pa3paboTKH MPOrpaMMHOTO OOECIIEUCHHS H
11aGIIoHkI poekTupoBanust GOF

Tema 8.1. Metozmonorus Test-Driven Development

Tema 8.2. Meronosnorust Domain-Driven Design

Tema 8.3. Meromonorust Behavior-Driven Development
Tema 8.4. Meromonorus Type-Driven Development

Tema 8.5. Metozmomnorus Model-Driven Development

Tema 8.6. Metozmonorus Feature-Driven Development

Tema 8.7. Metomonorus Comment-Driven Development
Tema 8.8. Meromonorus Panic-Driven Development

Tema 8.9. INopoxxaaroriue 111a0a0HbI poekTupoBanus GoF
Tema 8.10. INopoxmaromniue madaoHbI IpoekTupoBanus GOF

Tema 8.11. INopoxmaromniue madaoHbI IpoekTupoBanus GOF

4.3. TlpakTtuueckue (CEMHUHAPCKHE) 3aHATUS
TeMbl paKTHUECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHUIIE 5.

Ta6Jmua 5-— HpaKTI/I‘IeCKI/Ie 3aHATHUS U UX TPYAOCMKOCTb

No
/a

TeMbl MPaKTUYECKUX
3aHATUU

N3 Hux No
@OopMBbI IPaKTUYECKUX | TpPydOEeMKOCTb, |IPAaKTHUECKOH |pa3niena
3aHATUN (gac) MOATOTOBKH, | IMCIIHII

(dac) JIUHBI

Y4eOHBIM IUIAaHOM HE npeayCcCMOTpCHO

|

Bcero

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTb IPUBEJECHBI B Tabu1Ie 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATUS U UX TPYJOEMKOCTh

Ne
n/

HaumenoBanue 1a0opaTopHbIX paboT

TpynoemMkocCTs, N3 Hux Ne
(gac) IIPAKTUYECKOHU | paszena




MOJTOTOBKU, | JUCITUII
(dac) JIUHBI
Cemectp 4
1 CocraBiieHHE TEXHUYECKOr0 33 JaHHUs 2 2 1,2
2 MonenupoBaHue OGH3HEC-TTPOIIECCOB 2 2 1,3
3 | OOBEKTHO-OPHUEHTUPOBAHHOE IPOrPaMMHUPOBAHUE 4 4 1,4
1 MAarn4ecKre METOJIbI KJIacCOB
4 PaGora ¢ daiinamu 6 6 1,45
5 Pa6ora ¢ CYBJ] SQLite 6 6 1,4,5,6
3] IToToxu u mporeccr 4 4 1,457
7 ACHHXPOHHOE ITPOrPaMMHUPOBAHUE 4 4 1,457
8 [la6monb! ipoekTupoBanust GoF 6 6 1,458
Bcero 34

4.5. KypcoBoe nmpoeKkTupoBaHue/ BHITOJHEHUE KypCOBOU PabOTHI

ens KypcoBoit paboTHI:

YacoB NpakTUYECKON MOATOTOBKU:

[IpumepHbIe TeMbI 3a1aHUi Ha KypcOBYIO paboTy npuBeaeHsl B paznene 10 PIT/I.

4.6. CamocrosTenpHas paboTa 00yJaroNIIXCs
Buapl camocTosTenbHOM pabOThI M €€ TPYIOEMKOCTh TIPUBEICHBI B TaOIHIIE /.

Tabnua 7 — Bugpl caMOCTOSTENBHOM PabOTHI M €€ TPYI0EMKOCTh

. Bcero
Bua camocrositensHOM paboThI qac ’ Cemectp 4, yac Cemectp 5, yac
1 2 3 4
N3ydeHue TeopeTHUueckoro Marepuana 80 80

mucruruael (TO)

Kypcosoe npoekruposanue (KII, KP) 19 19

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TeKyiiemMy KOHTPOJIIO

ycneBaemoctu (TKY) 12 12
Jlomamaee 3aganue (/13)
KonTposbubsie paboTsl 3a0unukoB (KP3)
[ToaroToBka K MPOMEKYTOUHOM 10 10
arrectaruu (ITA)
Beero: | 121 102 19

5. Ilepeuenn y4eOHO-METOIUUECKOTO 0OECTICUEHUS
JUIS CaMOCTOSATEIBHON PabOTHI 00YHArOMIMXCS IO TUCITUTUIUHE (MOYITIO)
Y4eOHO-MEeTOAMYECKUE MaTepHambl JUIsl CaMOCTOSTENbHON pabOThl OO0YYarOIUXCS YKa3aHbl B
m.a. 7-11.

6. IlepeueHb MeYaTHBIX U AMEKTPOHHBIX YUEOHBIX U3AaHUMN
[lepedyeHb nevaTHBIX U IEKTPOHHBIX YUEOHBIX U3/IaHUN MPHUBEJICH B TabnuIe 8.
Tabnuna 8— IlepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

‘ HIudp/ | bubnuorpaduueckas ‘ Kommuectso




URL agpec CCBLIKa SK3EMIUIIPOB B
oubmoTeKe
(KpoMe 371EeKTPOHHBIX
SK3EMILISIPOB)
Y-49 Uepnsiies, C. A. Beenenue 5

B SI3BIK IIPOIPAMMUPOBAHUSL
Python : yueGHo-
Mmeroaunueckoe nocodue / C.
A. Yepnspimes ; C.-Iletep6.
roc. YH-T a9pPOKOCM.
npubopoctpoenust. - CaHKT-
ITerepbypr : Uzn-Bo ['YAIIL
2023. - 236 c.

https://urait.ru/bcode/496893

Uepnsime, C. A. OCHOBBI
IpOrpaMMHUPOBaHUS HA
Python : yuebHoe ocobue
st By30B / C. A. YepHbImies.
— Mocksa : 3naTenbeTBo
IOpaiir, 2022. — 286 c.

https://urait.ru/bcode/497029

Uepnsimies, C. A.
IIpuHLMIIEL, TATTEPHBI U
METOJI0JIOTHH pa3paboTKH
MPOrPaMMHOTO 00ECTICUECHNUS :
yuebHOe mocodue it By30B /
C. A. YepasimeB. — MockBa
: I3patensctBo FOpaiit, 2022.
—176c.

https://znanium.com/catalog/product/1011120

Texnonorus pa3zpaboTKu
MPOrpaMMHOr0 obecIIedeHus
: yae6. mocobme / JL.I'.
T'arapuna, E.B. Kokopega,
b.[1. CunopoBa-BucHamyn ;
nox pen. JL.I'. arapunoit. —
Mockaa : U] «DOPYM» :
NH®PA-M, 2019. — 400 c.

https://urait.ru/bcode/452137

JlaBpuiena, E. M.
[IporpamMmMHas MH>XEHEPUS U
TEXHOJIOTUH
MIPOrPaMMHUPOBAHUS CIIONKHBIX
CHUCTeM : y4eOHUK ISl By30B
/E. M. JlaBpumieBa. — 2-¢
u3a., ucop. u gon. — Mocksa
: U3pgatensctBo FOpaiit, 2020.
—432c

https://e.lanbook.com/book/106533

TexuHonorus
MIPOrpaMMHUPOBAHHUS :
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7. IlepeueHb IEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn  «MHTepHeT», HEOOXOOUMBIX [UIi OCBOCHHUS JUCIHMILIMHBI
npuBeeH B Tabimme 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «IHTepHeT»
URL anpec HaumenoBanue

https://stepik.org/course/67 | IIporpammupoBanue Ha Python

https://stepik.org/course/512 | Python: ocHOBBI ¥ TPUMEHEHHE

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp TPOTPAMMHOTO OOECHEUEHHs, HCIOIB3yEMOTO TIPH OCYIIECTBICHUU
00pa30BaTENILHOIO Ipoliecca M0 AUCLUILINHE.
[lepedyeHp UCTIOIB3yEMOTO MTPOTPAMMHOTO oOecnieueHus npeacTasieH B Tadmuie 10.

Tabmuia 10— [Tepedens mporpaMMHOTO 00ECIICUCHHS

No /it HaunmenoBanue
1 Python 3.11
2 Anaconda3
3 PyCharm Community Edition
8.2. Ilepeuenp WH(POPMAITMOHHO-CITPABOYHBIX CHCTEM,UCTIOTh3YEMBIX npu

OCYIIECTBJICHUH 00pa30BaTeILHOTO MPOIecca MO JUCIUTLINHE
[TepeueHs HMCMOMB3YeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabymme 11.

Tabmuma 11— ITepeyers nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MarepuanibHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeILHOTO TpoIiecca M0 AUCHUILTNHE, TPEACTaBIcH B Taduiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

No HaumenoBanue coctaBHOM yacTu Howmep aymutopuu
n/m MaTepHaTbHO-TEXHUYECKOHN 0a3bl (mpu HEOOXOAUMOCTH)

1 MynbsTUMeauiHas JEKIIMOHHAS ayAUTOPUS

BeraucnurensHas nabopatopust

10. OueHouHbIe cpeAcTBa ISl MPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CoctaB OIIEHOYHBIX CPEACTBIAJS TMPOBEACHHUS MPOMEKYTOUHON aTTecTaluu
oOyuaronuxcs 1o AUCHUIUINHE PUBEACH B Tabnuie 13.
Tabnuia 13 — CocTaB OIEHOUHBIX CPEACTB JJIsl MPOBEACHUS IPOMEKYTOUHOMN aTTeCTalluu

Bug HpOMe)Ky’TO‘-IHOI\/’I aTTeCTalnn HepequL OICHOYHLIX CPCACTB

OK3aMeH Cnoucox BOITPOCOB K DK3aMCHY




Brinosinenue KypcoBoii paboThbl DKcrepTHas OIIEHKAa Ha OCHOBE TPEOOBaHHM K
COJICPKAHUIO KYpCOBOi1 paboThI 1o
JUCLIMILIMHE.

10.2. B kadecTBE KpHUTEPHEB OIECHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETECHIINI O0YyJaloUIMMHCS TPUMEHSETCS S-0ajuibHasi MIKajla OLEHKHA Cc(HOPMHUPOBAHHOCTH
KOMIIETEHIIU, KoTopas npuBeacHa B Tabnuie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BaThCS
100-6anmnmpHast ~ mIKasia  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBUIIA
HCI0JIb30BAHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHkH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITII

XapakreprcTrka ¢(hOpMHUPOBAHHBIX KOMITCTCHITUIA
5-0amtbHad 1mkana P P (bop

— oOyyarouuiicss TiayOOKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBIN
MaTepuair;

— YBEPEHHO, JIOTUYHO, ITOCIIEOBATEIFHO ¥ TPAMOTHO €0 M3JIaraer;

— OMUPAsCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIBHOHN JHTEPaTypHI,
TECHO TNPHBSI3BIBAET YCBOCHHBIC HAYYHBIC ITOJOXKEHHUS C MPAKTHUECKOM
JeSITeTbHOCTHIO HAIIPABIICHHST,

— yMeIio 000CHOBBIBAET M ApPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH,

— JIeJaeT BBIBOIBI 1 000OIICHMS;

— cBOOOJTHO BJIaJICET CHCTEMOH CIIEIMAIN3UPOBAHHBIX TOHATHH.

«OTIIMYHO)»
(Ga4YTCHO»

— 0Oy4Jaronuiicss TBEPIO YCBOWII MPOTPAMMHBIA MaTepuai, TPaMOTHO U
10 CYIIECTBY W3JaraeT ero, ONHpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHUS C MPAKTHUYECKOW JI€ATEITHHOCTHIO
HaIpaBJICHNUS,

— apTyYMEHTUPYET HayIHBIC ITOJIOKCHHUSI;

— JIeJIaeT BBIBOJBLI M 00OOIICHHUS;

— BJIQJICET CUCTEMOM CIEeIMATU3UPOBAHHBIX TOHSATHM.

«XOPOLLIO»
«GaYTEHO»

— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOTpaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEpaTyphl;

— JIOIIyCKaeT HECYIIECTBEHHbIE OIIMOKH 1 HETOUHOCTH;

— UCTIBITBIBACT 3aTPYAHEHHUS] B MPAKTUYECKOM MPUMEHEHUU 3HAHUI
HaIpaBIICHUS;

— cJ1ab0 apryMeHTUPYEeT Hay4dHbIE MOJIOKEHHUS;

— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U 000OIIECHUI;

— YaCTUYHO BIIAJICET CUCTEMOM CHEeIMATN3UPOBAHHBIX MOHSITHI.

«YyHOOBJICTBOPUTCIILHO»
(Ga4YTCHO»

— oOyyaromuiics He YCBOWMJ 3HAYUTEIBHOM YacTH IPOrPAMMHOTO
Marepuana;

— JIOTTyCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  IIpH
pPaccCMOTpPEHHU MPOOJIEeM B KOHKPETHOM HaIlPaBJICHHH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTHUECKOM ITPUMEHEHUH 3HAHHIA;

— HE MOKET apryMeHTHPOBATh Hay4HbIE [10JIOKEHMS;

— He (opMyIHpYeT BBIBOJOB U 0000IIEHHIH.

(HCYHOBJICTBOPUTCIILHO>
«HC 3a4YTCHO»

10.3. TumoBble KOHTPOJBHBIE 3aJaHUS WIIK UHBIE MaTEePUAJIbL.
Bormpocs (3amaun) Ui sK3aMeHa mpeicTaBiIeHbl B Tadnuie 15.

Tabnuma 15 — Bonpocs! (3aaaun) 11 5K3aMeHa

Kon

Ne n/m [Tepeuens BompocoB (3a1a4) /Ui SK3aMeHa
WHANKATOpa




1. Kuzuennsiit uuki [10. Iepeunciure ocHoBHbIe Bub! XKL, I1K-3.3.1

2. OcCHOBHBIE ATaITbl Pa3padOTKH MPOrPAMMHOT0 00eCIIeYeHusI. I1K-3.3.1

3. Cruns oopmiieHust mporpammbl. OCHOBHBIE TIOJIOXKEHUS [IK-3.V.1
PEP8

4. Uro Takoe abCTpakiys ¥ MPUHIUI Pa3pabOTKU yepes I1K-9.3.1
untepdeiic? Kak oHM CBA3aHBI MEXTy COO0H?

o. punnunsr SOLID. IIpuBeanTe npuMeps! X HApyUICHUS U I1K-9.B.1
NPaBUIHHOTO MCIOJIB30BAHHUS.

6. OcHoBHBbIE FKCIUTyaTallMOHHBIE TpeOoBaHus K mporpaMmmubeiM | [1K-9.3.1
IPOAYKTaM

7. CTpyKTYpHBIH MOJXO01 ¥ €r0 0COOEHHOCTH I1K-3.V.1

8. OOBEKTHBIN NOJX0J U €r0 0COOEHHOCTH I1K-3.V.1

9. TecTupoBaHue «4€pHOTo» U «OEI0T0» AUTUKOB I1K-9.3.1

10. TecTupoBaHuE COOTBETCTBUS UCXOHBIM JIAHHBIM I1K-9.3.1

11. AbcTpakiys B 00beKTHO-OPUEHTUPOBAHHOM IIK-3.V.1
IPOrpaMMHPOBAHUHN

12. Tpu cronmna abctpakuuu B OOII I1K-3.V.1

13. [Mpuamuner KISS, DRY, YAGNI I1K-3.3.1

14. Urto Takoe aOCTpaKTHBIN Ki1acc U uHTepdeiic B pamkax s3bika | 11K-3.3.1
MIpOrpaMMHUpPOBAHNUsA?

15. Mertonosorus Test-Driven Development ITK-3.V.1

16. Meromonorus Domain-Driven Design I1K-3.VY.1

17. Merononorus Behavior-Driven Development I1K-3.VY.1

18. Merononorus Type-Driven Development I1K-3.VY.1

19. Mertonosnorus Model-Driven Development ITK-3.V.1

20. Mertonosorus Feature-Driven Development ITK-3.V.1

21. Mertononorus Comment-Driven Development ITK-3.V.1

22. Mertonosorus Panic-Driven Development ITK-3.V.1

23. ITpoextupoBanue Ha ocHOBe oOs13anHOCTeH (GRASP) ITK-3.V.1

24, OcHOBHBIE KOMITOHEHTHI TPAPUIECKUX MTOTB30BATEIbCKIX I1K-9.3.1
uHTepdencoB

25. HanexxHocTs mporpaMMHOTO MPOJIYKTa I1K-9.3.1

26. KauectBo I10. OcHOBHBIC aTpHOYTHI KaueCTBa. I1K-9.B.1

27. OcoOEHHOCTH METPHUK JIJIsl OIICHKH aTpuOyTOB KauecTBa [10 I1K-9.B.1

28. HNHcTpyMeHTaIbHBIEC Cpeibl Pa3pabOTKH U COMPOBOKICHHS [1K-3.B.1
IpOrpaMMHBIX CpeJCTB Ha si3bike Python

29. Yro Takoe ORM? Kakue npenmyiiecTa aaet ee [1IK-3.B.1
ucnosszoBanue? [IpuBeaute npumepsl.

30. [TpuHIMITE 00paObOTKKM UCKITIOYNTEIbHBIX cuTyanumii B Python | ITK-3.B.1

31. Yro Takoe abctpakuua? Kak oHa ucnomb3yercs mpu [IK-3.¥.1
BBICTPAUBAHUU CTPYKTYPHI IPOEKTA?

32. Yro Takoe abctpakuusa? Kak oHa ucnonb3yercs: mpu [IK-3.¥.1
(YHKIIMOHATTLHOM MPOTPAMMUPOBAHUHN ?

33. UYro Takoe MojenupoBaHHe Ou3Hec-mporieccoB U 3adeM oHo | [IK-3.B.1
HYXHO?

34. I'OCT P UCO/M3BK 12207-2010. OcnoBHble Momenthl u | [1K-3.3.1
stamnsl pazpabotku I10.

35. I'OCT P 19 ECII/I. OcHOBHBIE MOMEHTHI U 3Tamnbl pazpadotku | [1K-3.3.1
I10.

36. Kak MozennpoBanue OM3HEC-TIPOIECCOB CBS3aHO C I1K-3.B.1




IPOrpaMMHUPOBAHUEM?

37. Crasuu MOJETMPOBaHHS M BO3MOXKHBIE OITMOKH. I1K-3.B.1
Bompockr (3anaun) i 3aueta / nudd. 3auera npencrasieHsl B Tadbmuie 16.
Tabnuma 16 — Bonpocs! (3agaun) ans 3adera / qmudd. 3auera
Kon
Ne ii/m [Tepeuens BonpocoB (3amau) mis 3adeta / nudd. 3auera
p P (ap21) 1 D WHIHKaTOpa

Y4eOHBIM IJIAaHOM HE IPETYCMOTPEHO

[lepeyenp TeM s KypCOBOTO TPOEKTHPOBAHUS/BBHIONHEHHUS KypCOBOH pabOTHI
MpeACTaBJICHBI B Ta0muie 17.
Tabnuma 17 — Ilepeuens Tem Uit KypcOBOTO POEKTUPOBAHMUS/BBITIOJIHEHUSI KYpCOBOM pabOTHhI

No /i [TpuMepHEIit IepeveHb TeM Il KypCOBOTO TPOCSKTUPOBAHMS/BBITIOTHEHUS
KypcoBOH pabOThI

1. Pa3paboTka npoToTHna cucTeMbl ANeKTpoHHOU ouepean B ML

2. Pa3paboTtka nporoTrna HHGOPMALIMOHHON CUCTEMBI IO MPOJIAXKE
aBUaOMJIETOB

3. Pa3paboTtka nporoTrna HHPOPMAIIMOHHON CHCTEMBI OaHKa

4, PazpaboTka mpoToTrmna nHGOPMAITMOHHOHN ydeTa KaapoB

o. Pa3paboTtka nporoTrna nHGOPMALIMOHHON CHCTEMBI I10 Mpojiaxe OUIeTOB B
KHHOTEATPhI

6. PazpaboTka cucTembl TSl 3aIMCH HA TIPUEM K CTOMATOJIOTY C
HCIOJB30BAHNEM TeJerpaMM-00Ta (00T + agMHUHKa U 1aIoop)

7. Pa3zpaboTka mpoToTHIIA CHCTEMBI JUTSI 3aITCH HA IIIMHOMOHTAX C
HCIOJB30BAHUEM TeaerpaMM-00Ta (00T + agMHUHKa U 1aIbop)

8. PaspaboTka Tenerpamm-060Ta pacnucanus kadeaps (00T + afMUHKA)

9. Pazpabotka npotorumna moouinsHO# CKVY /] (cepBep + MoOHMIIbHOE
TIPUJIOKCHHE)

10. Pa3zpaboTka Tenerpamm-060Ta 11 MPOBEACHUS TOJOCOBAHMS M ONPOCOB, a
TaK)Ke MpOorpaMMHOro obecriedeHust A1 X GOPMUPOBAHUS U BU3YyalIU3alIUH
OTBETOB

11. PazpaboTka Tenerpamm-060Ta A1 OTCIC)KUBAHUS TTOCCIICHHS CTYIACHTaAMHU
3aHSTHUI U IPOCTABJICHUSA OLICHOK, a TaKXKe MPOTrPaMMHOT0 00ecrieueHus Jyis
penakTupoBaHus 6a3bl JAaHHBIX TPYIII U MPEAMETOB Kadeapsl

12. PazpaboTka Tenerpamm-060Ta 1 OTCIAC)KUBAHUS MTOTPAYCHHBIX 32 MECSIT
neHer ¢ GyHKIHel rpaguueckoro npeacTaBieHus nHGopmanuu

13. PazpaboTka Tenerpamm-60Ta "KHUTA pelENTOB", a TAK)Ke MPOTPaMMHOTO
obecrnieueHus u1st UX GOPMUPOBAHUS

14, Pa3paboTtka Tenerpamm-060Ta JUIsl UTPHI B MIAIIKU C IPYTUM YEJIOBEKOM

15. Pa3pa6otka nporotuna LCRM ni1s BegeHus cryieH4ecKux mpoeKToB

16. Peanuzanus anropurma Ilpuma

17. Peanuzanus anropurma Onxerima

18. Peanuzarus anropurma J{eWKcTpbl

Bompockl s mpoBeneHHs TMPOMEXKYTOUHOM aTTecTallii B BHAE TECTHPOBAHHS
npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — IlpumepHblii mepeueHb BOIPOCOB VISl TECTOB

Ne o/

[IpumepHBIil IepedeHb BOIIPOCOB JUIsl TECTOB

Kon
WHJMKaTOpa

He npenxycmorpeno




[TepeueHs TeM KOHTPOJBHBIX PAbOT MO MUCHUIUIMHE OOY4aAIONIMXCS 3a09HON (hOPMBI
oOyueHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuma 19 — llepederb KOHTPOIBHBIX padOT

No /i [Tepeyenb KOHTPOJILHBIX PadOT

He npenxycMoTtpeno

10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMKE  MPOUEAYPhl  OLCHUBAHHA
WH/IMKATOPOB, XapaKTepU3YIOMMUX JSTanbl (HOPMUPOBAHUS KOMIIETEHIMHA, COJEpKaTcsi B
JIOKaJNbHBIX HOpPMATHUBHBIX akTax ['YAIl, pernameHTHpyoOIUX MOPAIOK U MHPOLERYpPY
IIPOBEJICHUS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTU M MPOMEKYTOYHON aTTeCTalluu OO0y4aroluxcs
I'VAIL

11. Meroanueckue ykazaHus Ijsi 00yJaronIuXcsi 0 OCBOCHUIO JTUCIIUTUIMHBI

11.1. Meroauueckue YyKa3aHus Ui OOYy4YaroUIMXCSd IO OCBOEHHIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAY€HUE JIEKIIMOHHOTO MaTrepHajia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riy0okoe U sSICHO€ W3JIoKeHue ydeOHOoro marepuana. HasHaueHue COBpPEMEHHOW JIEKIHH B
paMKax AWCIUIUTMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO WH(OPMAIMIO TIO TEME, a B OCBOCHHUH
dbyHIaMEHTANBHBIX MPOOJIEM JUCHUIUIMHBI, METOJOB HAydYHOTO TIO3HAHWS, HOBEHIINX
JTOCTI)KCHHM Hay9HOW MBICIH. B ydeOHOM miporiecce JICKIUsI BBITIOJHIET METOI0JOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHPOPMAIMOHHYI0 (YHKIIUH. JIEKITUsT pacKphIBAeT MOHATHIHBIN ammapar
KOHKpETHOW oOnacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEeNbHOE MpPEJICTaBICHHE O IUCLMILIUHE,
MMOKA3bIBAET B3AMMOCBS3b C APYTMMU JUCLUIUIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOCHUHU O0YYAIOUTMMUCS JIEKIIMOHHOTO MaTepHaa;

— TIIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHMI, YpPOBEHb
KOTOPBIX OMPENEACTCS EIEBOM YCTAHOBKOM K Ka)K/I0 KOHKPETHOU TeMe;

— TOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTesIEM;

— pa3BuTHEe MNpO(EecCHOHATBHO-AEIOBBIX  KayecTB, JIIOOBU K  TNpPEeaMeTy H
CaMOCTOSITEIBHOIO TBOPYECKOTO MBIILICHUS.

— TOsIBJIEHHE HEOOXOAUMOro HHTepeca, HE0OX0AUMOTO AJIsi CAMOCTOSITENIbHOM paboTHI;

— IIOJY4YEHHE 3HAaHUUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHS HA OirKailline rojbl;

— HAY4YMTbCS METOJMYECKH 00pabaTbiBaTh MaTepuai (BBIICISTH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, TNPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH MX B  pa3JIMYHBIX
bopMyITUpOBKax);

— TOJy4eHHe TOYHOTO MOHUMAaHHUS BCEX HEOOXOIMMbIX TEPMUHOB U MOHSATHH.

JIeKUMOHHBI ~MaTepual MOXET COIPOBOXKIATbCSA JIEMOHCTpalMed CclaijoB U
WCIIOJIb30BAHMEM pa3/IaTOYHOTO MaTepuallia MpU MPOBEACHUU KOPOTKUX AHCKyccuid 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUTUIHHE.

CrpyKTypa NpeaocTaBieHus JICKIIMOHHOTO MaTepuaa:

— HM3noxeHne TeOpeTUYECKUX BOMPOCOB, CBA3AHHBIX C PaCCMaTPUBAEMOMN TEMOM.

— OO0o011eHre U3JI0’)KEHHOTO MaTepHara.

— OTBeThl Ha BO3HUKAIOIINE BOMPOCHI 110 TEME JIEKLHUU.

11.2. Meroauueckue ykazaHus JUis 0Oy4aromuxcs Mo y4yacTHIO B CEMUHApax
Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO.




11.3. Meroauueckue yKa3aHusl Ui OOy4JalOUIMXCS IO TMPOXOXKICHUIO MPAKTUYSCKUX
3aHSATUN
Y4eOHBIM ITAHOM HE TIPEIyCMOTPEHO.

11.4. Meroauueckne ykazaHHs Ui OOY4YaIOUIMXCSl 10 BBIMNOJHEHHIO J1TAOOPAaTOPHBIX
pabor

B xone BeimonHeHuss 1abOpaTOpHbIX pPAabOT oOydaromuics MAODKEH YriayOuTh WU
3aKpENUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOJMKONW M TEXHUKOU
OKCTIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHOW XapaKTEPUCTHKOW OOyJaromerocs.
Brimonnenne mabopaToOpHBIX pabOT COCTOUT W3 KCIIEPUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBbHBIX MEPOIIPUATHUH.

Boinosnnenue 1abopaTtopHbIX pabOT 00ydaroUMCS SIBISIETCS HEOTHEMIIEMOM YacThIO
U3Y4YEHUs JUCLUIUIMHBI, OIpelneisieMod ydeOHBIM IIJJaHOM, M OTHOCHTCS K CpeACTBaM,
o0ecreynBaroIUM PEIIeHUE CIeTyONINX OCHOBHBIX 331a4 00y4arolerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IPOLECCOB, SBJIEHUI U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUIUIMHBL,

— 3aKpeIuvieHue, Pa3BUTHE M JIeTalM3alus TEOPETUYECKHX 3HAHWM, MOJIyYEHHBIX Ha
JEKIUSX;

— TOoJy4eHHe HOBOM MH(OpMaLMK M0 U3y4aeMON AUCHIUIIIINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CaMOCTOSITENbHOM  paboTel ¢ JaOOPaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajianue U TpeOOBaHUS K MPOBEACHUIO JTAO0OPATOPHBIX PaboT

Bapuant 3amanus mo Kaxmoidl mabopaTopHOil paboTe O0OydaromIMiicss IMOJy4daeT B
COOTBETCTBMM C HOMEpPOM B CHHCKe rpymmbl. Ilepex mpoBeneHueM 1abOpaTOpHOI PabOTHI
oOyyJaromemMycsi cleyeT BHHUMATEIbHO O3HAKOMUTHCS C METOJMYECKUMHU YKa3aHMSIMH IO e
BBITIOJTHEHUIO. B COOTBETCTBHY ¢ 3ajaHHEM OOYUYaIOUIHICS TOJDKECH MOATOTOBHTH HEOOXOMMEBIE
TaHHBIC, TIOJYYUTh OT IMPENOAaBaTeNs JONMYCK K BBIIOJHEHHIO J1a00OpaTOpPHON pabOTHI,
BBITIOJTHUTh YKA3aHHYIO MOCIEI0BATEIBHOCTh ACHCTBUH, IMONYY4UTh TpeOyemble pe3yibTaThl,
0(hOPMHTH | 3AITUTUTH OTUYET 1O JIabopaTOpHOU padoTe.

Crpykrypa ¥ hopMa 0TYETA O Ja0OPATOPHOM padoTe

Otdyer o nabopaTopHOM paboTe JOJDKEH BKIIOYATh B CeOsl: TUTYJIBHBIA JIKCT,
(GOpMYJIMPOBKY 3aJaHMsI, MAaTEMaTHYCCKYI0 MOJC]b, aJTOPUTM PEIICHHUS 3a/Ja4, OIHMCAHHE
Habopa TECTOB, pEAIM3YIONIYI0 MPEACTABICHHBI aITOPUTM IPOrpaMMy, pPe3yJbTaThl
TECTUPOBAHUS IPOrPpaMMbI, TpHUMEpPhl pPabOTBl MPOTPaMMbl, BBIBOJBI IO pPE3yIbTaTaM
BBITIOJIHEHHOW PabOThI, CIIMCOK UCIIOJIB30BAHHBIX HCTOYHHKOR.

TpebGoBanus Kk 0hOPMIICHHIO OTYETA O JabOpaTOPHOU paboTe

[To xaxmoit mabopaTopHOil paboTe BHINOIHSIETCS OTACNIbHBIN OT4YeT. TUTYIbHBIN JHCT
odopmIIsieTcs B COOTBETCTBUU € 00pa3iioM, IpejcTaBieHHbIM Ha caiite ['YAIT (www.guap.ru) B
pazzenie HOPMaTUBHOM NOKYMEHTAluu Ajis y4eOHoro mporecca. TekcToBble U rpaduueckue
Matepuanbl OQOPMISIOTCS B COOTBETCTBUM C HOPMATUBHBIMU TpeboBanusmu ['YAII
(wWww.guap.ru), HU3JIOXKEHHBIMH B pa3zelic HOPMATUBHOW JOKYMEHTAlUu [UIs y4eOHOTo
rpouecca.

11.5. Meroauueckre yka3zaHus A OOy4aromuxcs [0 MPOXOKIEHHIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOJIHEHUS KypCcOBOIl paboThI

KypcoBoii mpoekt/ pabota mpoBOIUTCS C ek (JOPMUPOBAHUS Y 00yUaroIUXCcs OIbITa
KOMIUIEKCHOTO PelIeHHUs KOHKPETHBIX 3a]1a4 Tpo(ecCHOHATBHON 1eSTeIbHOCTH.

KypcoBoii mpoekt/ paboTa 1mo3BoJsieT o0yyaromeMycs: pa3BUTh U MPOJEMOHCTPHPOBATh
HaBBIKH B 00J1aCTH MPOEKTUPOBAHUS U PeaTU3aluy IPOTrPAMMHOT0 00ecTIieyeHHs



CTpyKTYypa MOsSICHUTENBHOH 3alMCKU KYPCOBOTO MPOEKTa/ pabOTHI

[osicHuTenbHAs 3amMcKa JOJDKHA BKIIOYATh B CE0s: TUTYIBHBIN JHCT, POPMYIUPOBKY
3aJlaHus, MaTEMaTUYECKYI0 MOJIENb, aITOPUTM PEUICHUS 3a/adyM, pa3padOTaHHYIO MpOrpammy,
npuUMepsl pabOTHI MPOTPaMMBbl B BHJE CKPHHIIOTOB, BBIBOJBI IO PE3YyJIbTaTaM BBITIOJHEHHOTO
IIPOEKTA, CIIUCOK MCIIOJIb30BAHHBIX HCTOYHUKOB.

TpeboBanus K 0(hOPMIICHHIO MMOSICHUTEILHOM 3aIIMCKH KYPCOBOTO POEKTa/ pabOThI

TurynsHBIN THCT 0OPMIISETCS B COOTBETCTBHH C 00pa3IoM, PEACTABICHHBIM Ha CaiiTe
I'VAIl (www.guap.ru) B pa3jene HOPMaTHUBHOW JOKyMEHTalUUW JUIsl y4eOHOro mpouecca.
TekcroBele W Tpaduueckue Marepuaibl OQOPMIISIOTCS B COOTBETCTBHH C HOPMATHBHBIMU
TpeboBanusamu ['YAII (www.guap.ru), U3J10)KEHHBIMU B pa3jielie HOPMAaTUBHOM JOKYMEHTAIlUU
JUTsl y4eOHOTO TIpoliecca.

11.6. Meroanueckue yKa3zaHHs Ui 00yJaronuXcsl 0 MPOXOKICHUIO CaMOCTOSITEIBHOM
paboThl

B xoze BBINOJHEHMS] CaMOCTOSATEIHHON PabOThI, 00YJAIONTUNCS BBITIONHIET paboTy IO
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJICTBE IpENojiaBaTesi, HO 0e3 ero HernocpeICTBEHHOIO
y4acTusl.

Jlnst oOydaronuxcss Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOSITeNIbHAas padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATENBLHON paboThI, y oOydaromierocs (Gopmupyercs
1enecooOpa3Hoe MIaHUpOBaHUE paboYero BpeMeHH, KOTOpOoe MO3BOJISET UM pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHHWU M CHCTEMATH3allUU NMPUOOPETaeMbIX 3HAHHMM, 0OECreuynBaeT BBICOKHIA
YpOBEHb YCIEBAEMOCTH B TMEpUOJa OOy4YEeHHs, MOMOTAeT IMOJYYUTh HAaBBIKU IOBBIIICHUS
poheCcCHOHAITBHOTO YPOBHSI.

MetonuyeckumMu ~ MaTepuajgamMH,  HaNpaBSIOUIMMU  CaMOCTOSITENIbBHYIO — paboTy
00YyJarOIIMX CSISBIISIOTCS:

—  y4eOHO-MEeTOIUYECKH MaTepHal Mo JUCIUILINHE;

— METOJIUYECKHE YKa3aHUS 10 BBIMOJHEHUIO KOHTPOJIbHBIX PadoT (sl 00yJaromuxcs
10 3a049HOM (popme oOydeHwHs ).

11.7. Meroaudeckue yKazaHHs i1 OOyYaIOIIMXCA IO TMPOXOKACHUIO TEKYIIETo
KOHTPOJIS YCIICBAaCMOCTH.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MpEAyCMaTPpUBAaEeT KOHTPOJb KadyecTBa 3HAHUHN
00y4armuxcs, OCyIIECTBISEMOr0 B TEYCHUE CEMECTpa C IEIbI0 OLICHUBAHUS XOJia OCBOCHHUS
JIACLIMIUTHHEL.

Texkymmuii KOHTPOJIb JTUCHHIUIMHBI OCYIIECTBISETCS C YYETOM CBOCBPEMEHHOCTH,
MOJIHOTHI M KA4eCTBa BBIMOJHECHHUS JIAOOPATOPHBIX pabdOT, COOTBETCTBHS O(GOPMIICHUS OTYETOB
HOpMaTUBHBIM TpeboBanusM ['Y All, mpaBMIIBHOCTH OTBETOB HA BOIPOCHI, a TAK)KE aKTUBHOCTHU
Ha JIEKIIMOHHBIX 3aHATHSX.

Pe3ynbTaThl TEKyHIEro KOHTPOJIA YCIIEBAEMOCTH YYHMTHIBAIOTCS TIPU IPOBEICHHUU
MIPOMEXKYTOYHON aTTecTally Hapsay ¢ OTBETaMHM Ha K3aMEHAI[MOHHBIE BOMPOCHI, TOCKOIBKY
OTpaxaroT c(HOPMUPOBAHHOCTH TMEPEUMCICHHBIX B Tabnuile 1 KOMIETEHIUH C TOYKU 3peHUs
MPUOOPETEHHBIX YMEHUN 1 HABBIKOB.

11.8. Meroaunueckue yka3aHus sl OOYYarOMIMXCS MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTaluu.



[IpomexyrouHnas  arrecrauus  oOydarolUXcs — NPEAyCMaTpUBAET  OLICHUBAHHE
MIPOMEKYTOYHBIX ¥ OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHHs 1o aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLEHKM 3HAaHHWH, MOJYYEHHBIX OOydYaloImMMCS B TIpOIEcce
M3yUYeHHs BCEW NMCUMUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaAMOCTOSTEILHOW pabOThl, CHOCOOHOCTH
NPUMEHATh MX Ui PEIICHUs IMPAKTUYECKUX 3a7ady. DK3aMeH, KaK IpPaBWJIO, MPOBOJIUTCS B
MEepHOJT SK3aMEHAIIMOHHOM CECCHMM W 3aBEpILAeTCsl AaTTECTAllMOHHOM OLEHKOH «OTIMYHO,
«XOPOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIHHON.

JUia  ycremHoro mpoXOKJIEHUS NPOMEXKYTOYHOM arrectauuu B (opMe HK3aMeHa
oOyJaromuicss TOJKEH MPOAEMOHCTPHPOBATh COOTBETCTBUE KPHUTEPHUSM OICHKHA YPOBHS
c(hOpPMHUPOBAHHOCTH KOMITETEHIMH (Tabnuma 14), a TakKe BBHINOJIHHUTH, BBIJIOKUTH OTYETHI B
JTUYHBIN KAOMHET M YCIIEITHO 3alIUTHTh He MeHee 75% 1abopaTopHbIX padoT.

Cucrema OIEHOK IpH MPOBEACHUM NPOMEXKYTOUHOM arrectauuu Qopmupyercsa B
COOTBETCTBUU C TpeboBaHusmMu «llonoxkeHne o TeKylleM KOHTpOJIEé YCHEBAEMOCTH U
MIPOMEXYTOYHOM aTTecTallid CTyAeHTOB U acnupaHToB ['YAII, oOyvaromuxcs 1o
00pa3oBaTeNIbHBIM ITPOrpaMMaM BBICIIETO 00pa30BaHU.



JIuct BHECEHUs U3MEHEHUN B pabouyo NporpaMMy JUCLUILIMHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHHH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




