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Aunnorarnus

Hucuunnuna «TexHonoruu mnporpaMMUpOBaHHUSI» BXOJUT B  00pa30BaTENbHYIO
IIpOrpamMMy BBICILIEr0 00pa3oBaHMs — MpOTpaMMy OakajlaBpuaTa Mo HAIpPABICHUIO MOJITOTOBKH/
cneuunanbHoctd  09.03.03  «llpuknagHas wuHpopMmaTuka» HanpaBieHHocTH «[Ipuxmamgnas
nH(OpPMATHKA B MHHOBAIIMOHHOM JIeATeNbHOCTHY. JuciuiuinHa peanmu3yercs kadeapoi «Ned 1y,

JucuuiuivHa HaneneHa Ha (GOpMHUPOBAHKE Y BBITYCKHHUKA CIEIYIOUINX KOMITETCHIIN |

YK-2 «CrocobeH omnpenensaTh Kpyr 3ajad B pamMKax IMOCTABICHHOHW IeJM M BBHIOMPATH
ONTUMAJIbHBIE CIIOCOOBI X PEIIECHUs, UCXOAS U3 JIEHCTBYIONIMX MPABOBBIX HOPM, UMEIOITUXCS
PECYPCOB U OTPAHUYEHUID)

IIK-1 «CrocobeH aHaMM3WpOBaTh TPEOOBAHUS K MPOrPaMMHOMY OOECHEYCHHIO Kak
WHHOBAIIMOHHOMY TPOIYKTY»

[IK-2 «CnocoOeH mnpoekTupoBaTh 0a3bl JAHHBIX C MCIOJIB30BAHUEM COBPEMEHHBIX
CUCTEM yIpaBJieHUs 0a3aMu JaHHBIX)

CopnepxaHue NUCHUIUIMHBI OXBATHIBAET KPYr BONPOCOB, CBSA3AHHBIX C COBPEMEHHBIMH
MPUHIIAIIAMHA, METOJIOJIOTHUSIMUA Pa3pabOTKU M I1a0JIOHAMU TIPOEKTUPOBAHUS TMPOTPAMMHBIX
MIPOJIyKTOB.

[IpenogaBanue AMCHMILIMHBI IpEeAyCMAaTpUBaeT cleayromue (GopmMbl OpraHusanuu
y4eOHOTO TIpoIiecca: JIEKINH, 1abopaTopHbie paboThl, CAMOCTOSITEIbHAS paboTa 00yJaroIerocs,
KypCOBO€ IIPOEKTHPOBAHUE.

[IporpamMmMoii IHUCHMIIMHBI MPETYCMOTPEHBI CIEAYIOMIME BUIbI KOHTPOJIS: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOYHAs aTTecTalus B opMe IK3aMeHa.

OO0mass TpyA0eMKOCTh OCBOCHUS JIUCIUILIMHBI COCTaBIsAET 6 3adeTHBIX eauHuI], 216
4acoB.

S3bIK 00OyUYeHUS O JUCHMIUINHE KPYCCKUN »



1. IlepeueHb mIaHUpPYEMBIX PE3YABTATOB O0YUEHMS 110 AUCLIUILIIMHE
1.1. llenu npenoaaBaHusl IUCUUILINHBI
Lenpto  mpenojaBaHUsl  JUCHUIUIMHBL  SIBJSIETCS  TMOJy4eHHE  OOYYaroIIUMUCS
HEOOXO/JMMBIX 3HAHWH, yYMEHHH W HABBIKOB B OOJIACTH TEXHOJOTHH, HCIOJIb3YEMbIX B
WH)KCHEPHOM IMKJIE pa3pabOTKH MPOTPAMMHBIX TPOAYKTOB M WH(POPMALMOHHBIX CHUCTEM,
IIPEIOCTABICHUE BO3MOXKHOCTH OOY4YaloLIUMCS Pa3BUTh U IPOJAEMOHCTPUPOBATH HABBIKU B
00J1aCTH MPOEKTUPOBAHMS U PEATA3ALUH ITPOTPAMMHOTO 00ecIieueHusl.

1.2. JucuurmuimHa BXOAMT B  COCTaB  4YacTH, (OPMHPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BICIIETO 00pa30BaHus (anee —

OIl BO).

1.3. TlepedeHb MmIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe m3ydeHus NUCHUIUIMHBI OOyJaromuiics JOJDKEH 001ajaTh CIeqyHIuMH
KOMIETEHIMAMH WM UX YacTAMU. KOMIETeHIIN W WHIUKATOPBI UX JOCTIKEHUS TIPUBEICHBI B

Tabmume 1.

Tabnuna 1 — I[lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynma) Kon u Ko n HanMeHOBaHWe HHIUKATOPA JIOCTHKCHUS
HaUMEHOBaHNE
KOMIIETEHITHN KOMIIETEHITHN
KOMIIETEHIIHN
VYK-2 Criocoben
OTIPEJICIIATh KPYyT
3a/1a4 B paMKax
MOCTAaBJIEHHOH IeJIN
Y BBIOMPATH
OIITUMAIbHBIE VYK-2.B.3 BiazgeTh HaBBIKAMHU MCIIOJIB30BaHUA
YHuBepcaabHbIe N
CIOCOOBI UX M (POBBIX CPEACTB IJIs PEIICHUS TTOCTABICHHON
KOMIIETEHI[NHU
pelieHus, UCX0Is U3 | 3a7a4u
JEUCTBYIOIIUX
MPaBOBBIX HOPM,
MMEIOIIUXCS
pecypcoB u
OTpaHUYECHUN
I1K-1.3.2 3HaTh COBpeMEHHBIE 0OBEKTHO-
OPHEHTHPOBAHHBIE S3BIKH POTPAMMHUPOBAHUS,
COBPEMEHHBIE CTPYKTYPHBIE SA3BIKH
I1IK-1 Crnocoben P PYKTYP
MIPOrpaMMHUPOBAHUS
aHAJIM3UPOBATH
TDeGOBANIS K [TIK-1.Y.2 ymets co3naBath 3pdeKTUBHbBIE
[IpodeccnonanbHbIC np L DAMMIOM MIPOrpaMMHBIE peaTU3aliK C UCIIOJIb30BaHHEM
KOMIIETEHI[UHU porp y COBPEMEHHBIX MTPOTPAMMHBIX CPEJl, TECTUPOBATH
obecriesenmIo Kak e3yIbTaThl Pa0OTHI MPOTPAMMHOI0 MPOAYKTA KaK
UHHOBAIIHOHHOMY pesy. P porp POIYK
POIYKT MHHOBAIMOHHOT'O
POIYKTY [1K-1.B.2 BnageTs HaBBIKAMHU COTJIACOBAHUSA
TpeOOBaHUH K TPOrPaMMHOMY OOECTIEUEHUIO C
3aMHTEPECOBAHHBIMU CTOPOHAMU
I1K-2 Cnocoben ITK-2.3.1 3HaTh TEOpUIO PENALUOHHBIX U
MPOEKTUPOBATH 0a3bl | MOCTPEISAIMOHHBIX 0a3 TaHHBIX, METOI0JIOTHIO U
JaHHBIX C TEXHOJIOTHIO TPOEKTUPOBAHUS U MCTIOIH30BaAHUS
ITpodeccuonanbHbIe
HCIOIB30BaHHEM 0a3 MaHHBIX
KOMIIETEHIIUH
COBPEMEHHBIX [1K-2.Y.1 ymeTh pa3pabaTeiBaTh CTPYKTYPY Oa3bl

CUCTEM YIpPaBICHUS
0asaMu JaHHBIX

JTAHHBIX KOHKPETHOH MpeMEeTHON 00J1acTH ¢
y4eToM TpeOOoBaHM 3aKa3unka, pa3padaTbIBaTh




IPOTPaMMHYIO peanu3aiiio 0a3 JaHHBIX C
UCIIOJIb30BAHUEM COBPEMEHHBIX CHCTEM
yrpaBieHUs 6a3aMu TaHHBIX

[1K-2.B.1 BnaaeTh HaBbIKaMU IPOEKTUPOBAHUS U
pa3paboTKu CTPYKTYpHI 0a3 JaHHBIX
UH(POPMALMOHHBIX CHCTEM B COOTBETCTBUU C
APXUTEKTYPHOU criennuKanmei, HaBbIKaMu
Bepu(dUKauu CTPYKTYpHI 0a3 TaHHBIX B
COOTBETCTBUU C TPEOOBAHUSIMH U YCTPAHECHHUS
00OHApPY)KEHHBIX HECOOTBETCTBUI

2. Mecro mucuuIuIHEL B cTpykType OI1

JuctunnuHa MoXeT 6a3upoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YJYAIOITUMUCS
MIPU U3YYECHHUH CIICTYIONINX TUCIUTUIAH:

— «Muadopmatukay,

— «OCHOBBI IPOTPaMMHPOBAHUSI.

3HaHUsA, TOJYYCHHbIE TPH HM3YUYEHWHU Marepuana JaHHOW IJUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEILHOE 3HAYECHHE, TaK U MOT'YT UCIIOJIH30BATHCS MPU U3YUCHUH JAPYTUX JUCIUIUINH:

— «[IporpammHuast UHXKEHEpU»,

— «IIpoexktupoBanre HHPOPMALIMOHHBIX CHUCTEMY,

— «HMuadopmanmonHas 6€30MaCHOCTHY

3. O0OBeM U TPYJTOEMKOCTh JTUCITUTUIAHBI
Jlanubie 006 oOmieM oObeMe AUCIUIUIMHBI, TPYAOEMKOCTH OTACIHHBIX BUIOB y4eOHOM
paboTHI MO UCHUIUIHHE (M PacIpeIeIICHHE STOW TPYAOEMKOCTH 10 CEMeCTpaM) MPeACTaBICHbI B
Tabiuue 2.

Tabmuma 2 — O6beM U TPYJOEMKOCTh JUCITUTIIHHBI

o TpymoeMKOCTh IO ceMecTpaM
Bunx yaeOHoM paboThI Bcero DY Nodl N5 P
1 2 3 4

Oowan mpyooemKocnb OUCUUNTUHBL, 6/ 216 4/ 144 2/ 72
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n0020moeKu 45 34 11
Ayoumopnvle 3anamus, BCETo 4ac. 68 51 17
B TOM YHCJIC:

nekmuu (JI), (dac) 17 17

npakTudeckue/ceMunapckue 3ausatus  (113),

(dac)

naboparopubsie padoTsl (JIP), (dac) 34 34

KypcoBoi npoekT (padota) (KII, KP), (uac) 17 17

JK3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (4ac) 112 57 55
Buo npomesxcymounoit ammecmayuu. 3auer,
midd. 3ager, sk3amen (3auer, dudd. 3au, OK3., OK3.
DK3.%%)

Fx

IIpumedanue: KkaHAMZATCKHUIA SK3aMEH

4. ConeprkaHue AUCHUTUTMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCIHILTAHBI IO pa3aeniaM U BUJIaM 3aHITUMN.
Paznensl, TeMBI JUCHUITINHBI U UX TPYAOEMKOCTh MPUBEICHBI B TaOIUIIE 3.




Tabnuua 3 — Paznensl, TeMbl TUCIMIUIMHBL, UX TPYIOEMKOCTh

Pazzernsl, TEMBI TUCIUTLTHHBI Jlexupn | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (gac) (uac) (gac)
Cemectp 4
Pazznen 1. TexHOMOrUM MPOrpaMMHUPOBAHUSL. 5 4
OCHOBHBIE MTOHSITHSL.
Paznen 2. [Tonarue abcTpakuuy U ee IpUMEHEHHE B 2 5 4
nporecce pa3pabOoTKH MPOrpaMMHBIX TPOIYKTOB
Pazznen 3. Ipunnunst SOLID, KISS, DRY, YAGNI 2 4 8
Paznen 4. O6ume nartepHb! (11a0IOHbI) 8
pacnpeneneuus ooszannocreit (GRASP)
Paznen 5. TectupoBanue u OTIaIKa IPOrPAMMHBIX 2 8 8
IIPOJIYKTOB
Pasmen 6. Pa3paboTka moib30BaTENbCKUX HHTEP(EHCOB 2 10 12
Paszen 7. XpaHeHue JaHHBIX 1 OOMEH JIAHHBIMU 3 10
Pasnen 8. Merozonoruu pa3paboTku MPorpaMMHOTO 5 13
obecrieueHust
HWroro B cemecTpe: 17 34 57
Cemectp 5
Brinonnenue KkypcoBoit paboTsl 17 55
Hroro B cemectpe: 17 55
Hroro 17 0 34 17 112

[IpakTnueckas

IIOATOTOBKA  3aKIOYacTCd B  HCIMOCPEACTBCHHOM  BBLINNOJIHCHUH

OOyJarOIMMHUCSA  OMNPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX €  Oyaymieu
po(hecCHOHATLHON AESATEIEHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
CopepxaHue pa3/ielioB U TEM JICKITMOHHBIX 3aHATHIA MMPUBEACHO B Ta0MIIe 4.

Tabmuna 4 — CoxepxaHue pa3aesioB M TEM JIEKIIMOHHOTO ITUKJIA

Howmep pazgena

HasBanue n COACPIKAHUE PA3aCIIOB U TEM JICKIUOHHBIX 3aHATUH

1

Paznen 1. Texaonoruu mporpaMmmupoBatuss. OCHOBHBIC TIOHSTHS.

Tema 1.1. OCHOBHBIE 3Tanbl pa3BUTHS TEXHOJIOTU I
MIPOTPaMMHUPOBaHUS

Tema 1.2. JKu3HEHHBI IHUKJI M 3Tambl pa3paOOTKHA IMPOrPaMMHOTO
o0ecrieueHus

Tema 1.3. Onpenenenre TpebOBaHUN K TPOrPAMMHOMY 00ECTICUSHHTO

1 UCXOAHBIX JAaHHBIX OJIA €0 MPOCKTUPOBAHUSA

Pazgen 2. llomstme aOcTpakiini W €€ TPHUMEHEHHE B IPOIecce
Pa3pabOTKH IPOrpaMMHBIX TPOLYKTOB

Tewma 2.1. Uto Takoe abcTpaxmus?

Tema 2.2. Hcnons3oBanue (byHKIHi UL HanUuCaHUSs
XYZAOXKECTBEHHOI'O IIPON3BECHUS

Tema 2.2.1. IIpocToif TEKCT — 3TO NEPBEI YpOBEHb aOCTpaKIiK

Tema 2.2.2. Paznen - HOBBI yPOBEHB a0CTPaKIIH

Tema 2.2.3. OuepenHoOl YpOBEHb a0CTPAaKLUUHU — IIaBbl U YaCTH

Tema 2.3. AbGcTpakius B 00BEKTHO-OPUEHTHPOBAHHOM
MIPOrpaMMHUPOBaHUH

Tema 2.3.1. OcnoBa abctpakiuu B OOII — knace




Tema 2.3.2. CnoXHOCOCTaBHOW KIJlacc: OT JeTajedl K 0000IIeHHI0 Ha
nprMepe aBTOMOOHIIS

Tema 2.3.3. HacnenoBanue — HOBBI YpOBEHb aOCTpaKiuu?

Tema 2.3.4. Tpu cronma abctpakuuum B OOIl:  uHTEpdeiic,
NoIUMOP(HU3M U IPUBENICHHUE

Tema 2.3.5. Uro Takoe abCTpakTHBIN Kiacc M MHTepderc B paMKax
A3bIKa IPOrpaMMHUPOBaHUS?

Tema 2.4 CTpyKTypa npoeKTa KaK OuepeHOi ypOBEeHb a0CTPaKIHN
IPOTrPaMMHOIO MIPOAYKTA

Paznen 3. Ipunanune: SOLID, KISS, DRY, YAGNI

Tema 3.1. ITpunmunsr SOLID

Tewma 3.1.1. [IpuHiun equHCTBEHHON 0TBeTCTBEHHOCTH (SRP)
Tema 3.1.2. Ilpunnun otkpeiTocTH/3aKkpbiToctd (OCP)

Tewma 3.1.3. [Ipunnun noxcranoBku bap6apser Jluckos (LSP)
Tema 3.1.4. Ilpunnun pa3aenenus uatepdericos (ISP)

Tewma 3.1.5. [Ipunnun naeepcuu 3asucumoctu (DIP)

Tewma 3.2. [Ipunmun nporpammupoBanust KISS

Tewma 3.3. [Ipuammmn nporpammupoBanusi DRY

Tewma 3.4. [Ipuammn nporpammupoBanust Y AGNI

Pazmen 4. O6mme marTepHbl (mIaOJIOHBI)  pacHpemeTIeHHS
obsizarHocTeit (GRASP)

Tema 4.1. IIpoexkTupoBanre Ha ocHOBe 00s3aHHOCTEN 1 GRASP
Tewma 4.2. ITatrepn Coznatens (Creator)

Tewma 4.3. Ilattepn Muadopmanmonnsiii sxcrepT (Information Expert)
Tema 4.4. ITarrepu Cnabas cesaznocts (Low Coupling)

Tema 4.5. ITarrepu Kontposnep (Controller)

Tema 4.6. ITarrepn Bricokoe 3arnemienune (High Cohesion)

Tema 4.7. Ilarrepu [oaumopdusm (Polymorphism)

Tewma 4.8. ITatTepn Yncras Beigymka (Pure Fabrication)

Tema 4.9. Ilattepn Ilocpennnk (Indirection)

Tema 4.10 Ilatrepr YcroitumBocTh k m3MeHeHnsaM (Protected
Variations)

Paznen 5. TectupoBaHue U OTJIaJIKa MPOrPaMMHBIX IPOAYKTOB
Tema 5.1. TepMUHBI U OTIpEAETICHUS

Tewma 5.2. HanexxHOCTH TPOrpaMMHOTO TIPOIYKTA

Tewma 5.3. TectupoBaHHE «4EPHOTO» U «OETIOr0» SIMIUKOB

Tema 5.4. [Topsamok pa3paboOTKH TECTOB

Tema 5.5. ABToOMaTu3anusl TECTUPOBAHUSA

Tema 5.6. OTnagka nporpamMmm

Tewma 5.7. TectupoBanue ¢ ucmonp3oBanueM Ondmmorexkn PyTest
unittest

Pazpnen 6. Pa3zpaboTka monb30BaTeIbCKUX WHTEP(EHCOB

Tema 6.1. Tumsl monb30BaTENLCKUX HHTEP(HEHCOB

Tema 6.2. OcHoBel pa3padorku GUI ma Python ¢ ucnonszoBanuem
oubimorexu PySide2

Tema 6.3. Ilonb30BaTebCKUE BUIDKETHl U CUTHAI-CIOTOBBIA MEXaHU3M
Tema 6.4. Mcnionp3oBanue Qt Designer amns pazpaborku GUI

Tema 6.5. Coznanue rpadukoB ¢ ucrnonbzoBanuem MatPlotLib

Paznen 7. XpaHeHue qaHHBIX ¥ OOMEH JaHHBIMH




Tema 7.1.
Tema 7.2.
Tema 7.3.
Tema 7.4.

Cosznanue 0a3bl qanHbIX SQLite
Hcnons3oBaHne epeMeHHBIX B 3apocax
Tpanszakuuu

ORM SQLAIchemy

8 Pasgen 8.

Tema 8.1.
Tema 8.2.
Tema 8.3.
Tema 8.4.
Tema 8.5.
Tema 8.6.
Tema 8.7.
Tema 8.8.

Mertonosoruu pa3paboTKu IPOrpaMMHOTO

obOecrieueHns

Merononorus Test-Driven Development
Merononorust Domain-Driven Design
Merononorus Behavior-Driven Development
Merononorus Type-Driven Development
Merononorust Model-Driven Development
Merononorus Feature-Driven Development

Merononorus Comment-Driven Development

Merononorus Panic-Driven Development

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS

Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEAEHBI B TAOIHIIE .

Tabnua 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTh

N3 Hux No
No | Tewmbl npaktuueckux | @opmbl NpakTUUECKuX | TpydoeMKOCTh, |MpaKTUYECKOM |pa3aena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AMCIIUI
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIEe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IIPUBEICHBI B Ta0HIIE 6.
Tabnuia 6 — JlabopatopHbIe 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
No HamMeHoBaHHE TaGopaTopHbIX paboT TpynoemMKocTb, | IPAaKTUYECKOU | pa3jena
n/a (dac) MOJATOTOBKH, | JHCILUII
(dac) JIUHBI
Cemectp 4
1 Pa3zpaboTka uepes unrepderic 2 2 2
2 [IpoexTupoBaHue KJIACCOB U UX 4 4 2,3
B3aMMO/ICHCTBUS B COOTBETCTBHUH C
npuHiunamu SOLID
3 Pa3paboTka TeCTOBOro OKPYKEHUS 4 4 2,3,5
4 PazpaboTka npuoxeHus ¢ rpaguyeckium 8 8 2, 3,4,
110JIb30BaTEILCKUM HHTep(eiicom 5,6
5 B3aumogeiicTBue pazpabaTbiBaeMoro 8 8 56,7
npuiioxkeHus ¢ CYBJ]
6 Buzyanuzanus JaHHBIX 4 4 56
7 Pa6ora ¢ qanaeimu B popmate CSV 4 4 56
Bcero 34




4.5. KypcoBoe mpoeKTUpoBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI

Iens KypcoBoii pabOTHI:

YacoB nNpakTUYECKON NOATOTOBKHU:

[IpumepHbIie TeMbl 331aHUI Ha KYpCOBYIO paboTy npuBezeHsl B pa3zaeine 10 PIT/L.

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCsI
Bunpl caMocTosATeNbHOM pabOThI U €€ TPYIOEMKOCTh PUBEACHBI B TabHIIe 7.

Tabnuna 7 — Bugsl caMoCTOSATENIbHON PabOTHI U €€ TPYI0OEMKOCTh

Bua camocrositensHOM paboTh BSIZEO’ CewmecTp 4, yac CemecTp 5, vac
1 2 3 4
N3ydeHue TeopeTHueckoro Marepuana
mucturuHel (TO) & 37 38
KypcoBoe npoekruposanue (KII, KP) 17 17
Pacuerno-rpaduueckue 3aganus (PI'3)
Brinosinenue pedepara (P)
[ToaroroBka K TEKyleMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jlomamaee 3aganue (/13)
KonTpossubsie paboTsl 3a0uHuKkoB (KP3)
[ToaroroBka Kk mMpOMEXyTOYHOMN 10 10
arrectaruu (I1A)
Beero: | 112 57 55

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHS
JUTSI CAMOCTOSATEIIbHOM PabOThI 00YJArOIIUXCSI TIO TUCIUTIINHE (MOTYIIIO)

Y4eOHO-METOAMYECKUE MAaTEPHAIBI JIUISI CAaMOCTOSTSIIBHONH PabOThl OOYYarOIIMXCS YKa3aHbl B
m.a. 7-11.

6. IlepeyeHb meyaTHBIX U IJICKTPOHHBIX YUEOHBIX U3IaHUIN
[lepeuenp nevaTHBIX U JIEKTPOHHBIX Y4eOHBIX U3IaHUI TpUBeieH B Tabmule 8.
Tabnuna 8— IlepeyeHb MeYaTHBIX U AJIIEKTPOHHBIX YUYEOHBIX U3aHUN

Komuectso
IK3EMIUIIPOB B
Ulgll_nill;/ec bubnuorpadudeckas ccplika GHEKE(;I:R
AIEKTPOHHBIX
AK3EMILISPOB)
https://urait.ru/bcode/496893 Yepubpimes, C. A. OCHOBBI
nporpamMMupoBanus Ha Python :
yuebHoe nocobue aist By30B / C.
A. YepnbimeB. — Mockaa :
MzparensctBO FOpaiit, 2022. —
286 c.
https://urait.ru/bcode/497029 Yepuprmes, C. A. TlpuHIuIIEL,
HaTTEPHBI U METOJIOJIOTHH
pa3paboTKy MPOrpaMMHOTO




obecrieueHus : yaeOHoe ocodue
quist By30B / C. A. UepHbliieB. —
Mocksa : U3natensctBo IOpalir,
2022. — 176 c.

https://znanium.com/catalog/product/1011120 | TexHomorust pa3paboTKu
MPOrpaMMHOI0 00CCIICUCHUS
: yueb. mocooue / JL.I'.
I'arapuna, E.B. Kokopesa,
b.J. CunopoBa-Bucuanyn ;
nox pen. JL.I'. 'arapunoi. —
Mocksa : U] «®OPYM» :
NH®PA-M, 2019. — 400 c.

https://urait.ru/bcode/452137 JlaBpuiuesa, E. M. TIporpammHast
WHKXCHEPUA U TEXHOJIOTNU
MIPOrPaMMHUPOBAHUS CIIOKHBIX
cucreM : yueOHUK Jutst By30B /E.
M. JlaBpuineBa. — 2-¢ u3.,
ucIp. u gorn. — Mocksa :
MznarenscTBO HOpaiit, 2020. —
432 ¢

https://e.lanbook.com/book/106533 TexHOJIOrus MPOrpaMMHUPOBAHHUS
: yuebnuk / I'. C. ViBanoBa. — 3-
e uz. — Mocksa : MI'TY um.
H.D. baymana, 2006. — 336 ¢

7. IlepedeHnb NIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
WH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOW ceTn «HTepHeT»
[epeuenn AIIEKTPOHHBIX 00Opa3oBaTeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTn  «MHTepHeT», HEOOXOMUMBIX JUIS OCBOCHHUS JUCIHILIHHEI
npuBeieH B Tadnwiie 9.

Tabmua 9 — IlepedeHb SJCKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB HMH(DOPMAIIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTH «MHTepHeT
URL anpec HaumeHnoBanue

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

https://stepik.org/course/512 | Python: 0CHOBBI M IPUMEHCHHE

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. Ilepedyenp mporpaMMHOrO OOECMEUYEeHHsI, HCIOJIb3YEeMOTro IMpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILTHHE.
[lepeueHs UCHOIB3YEMOTO MPOTPAMMHOTO OOecrieueHus mpeacranieH B Tadnuie 10.

Ta6numa 10— ITepeyeHs nporpaMMHOTO 0OecTIeYeHUS

Ne m/m HanmenoBanue

He npenycmotpeno

8.2. Ilepeuenn UH(GOPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCTI0Ih3yEeMbIX npu
OCYILIECTBIEHIH 00pa30BaTeIHHOTO Mpoliecca Mo AUCIUTUTHHE

[lepeuenr HCTONB3YeMBIX HH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJICTaBICH B
tabmmie 11.




Tabmuna 11— [lepedyens nHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/ HaumenoBanue

He npenycmortpeno

9. MarepuanbHO-TeXxHUYeCKas Oa3a
CoctaB MarepHaIbHO-TCXHHYECKON  0a3bl, HEOOXOAMMOW JJIsi  OCYIICCTBIICHUS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUILINHE, TPEACTaBIICH B Tabimiel 2.

Tabnuma 12 — CoctaB MaTepuaIbHO-TEXHUIECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTh Howmep aynuropun
/o MaTepHaIbHO-TEXHUYECKO 0a3bl (mpu HEOOXOMMOCTH)

1 MynbTUMeaHiTHAS JIEKIUOHHAS ay IUTOPHS

BoruncnurensHas naboparopus

10. OneHovHBIE CpPEACTBA ISl IPOBEIEHHSI TPOMEKYTOYHOH aTTeCTAIIH
10.1. CocTaB OIIGHOYHBIX CpPEACTBIUIA TPOBEACHUS IPOMEKYTOYHOH aTTeCTalllH
oOyJaroniuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadmuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEICTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaINH

By npomexyTro4yHo arrecTanuu IlepedyeHb OLIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOIIPOCOB K IK3aMEHY;
Brinonnenue KypcoBoit paboTsl DKcrepTHas OILlEHKa Ha OCHOBE TPeOOBaHUU K
COJZIEP’)KAHUIO KypCOBOM paboThI 1o
JUCLIMILINHE.

10.2. B kadecTBe KpUTEPHEB OICHKA YPOBHSI CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMITIETEHIMI 00y4yaronuMucs MpuUMeHsieTcs S-OajibHasi MIKanda OLEHKH CPOPMHUPOBAHHOCTH
KOMIIETEHITNH, KOTopas nmpuBeneHa B Tabmmie 14. B TedeHne cemecTpa MOXKET HUCIOIb30BATHCS
100-6annpHas  miKaja  MOJYJIbHO-pEHTHMHTOBOM  CHUCTEMBl ~ YHUBEpPCHTETa,  IpaBuia
WCIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKATbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun ornieHku ypoBHs CHOPMHUPOBAHHOCTH KOMIETEHITUN

OLieHKa KOMIIETEHIINN

XapakrepucTrka chopMUPOBAHHBIX KOMIIETEHITN
5-0aibHas mKaina PAKTEP (oprpo

— oOy4aromuiics TIIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO U TPAMOTHO €TI0 M3JIaracr;

— ONUPAsCh HA 3HaHWS OCHOBHOW M JONOJHHUTEIBHOW JIUTEPATYPHI,
TECHO MPHBSI3bIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHUS C MPAKTHUECKOM
JCSITEIIbHOCTBIO HAIPABJICHMS,

— yMeJI0 000CHOBBIBACT M APTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI M 00OOIIEHHUS;

— cBOOOIHO BJIaJICET CUCTEMOM ClielIMaTn3uPOBAHHBIX MOHATHH.

«OTIIMYHO»
<Ga4YTCHO»

— oOyyaromuiics TBep0 YCBOUJ MPOTPaMMHBIA MaTepuas, TPaMOTHO U
MO0 CYIIECTBY U3JaraeT €ro, OMupasch Ha 3HAHUS OCHOBHOU
JUTEPaTyphl;

«XOPOILIO» — HE JIOTYCKaeT CYIIECTBEHHBIX HETOUHOCTEHH;

«3a4TEHO» — YBSA3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AEATEeIbHOCTHIO
HaIpaBIICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— BIIAJICET CUCTEMOMU CIIEIMAIM3UPOBAHHBIX IIOHATHM.

«YIIOBJICTBOPUTEITLHO
«3aYTCHO»

— o0Oyyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IPOrpaMMHBII Marepuail,
II0 CYIIECTBY M3JaraeT €ro, ONHMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYpHI;

— JIONYCKaeT HeCYIIECTBEHHBIE OMMOKA U HETOYHOCTH,

— WCTBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM INPUMEHEHUHM 3HAHHM
HaMpaBJICHUS;

— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMyIUpPOBaHUHU BBIBOJOB M 000O0IIECHU;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATN3UPOBAHHBIX MOHITUH.

«HEYJIOBJIETBOPUTEITHHOY
«HE 3aYTCHO»

— o0y4aronuiicss He YCBOWI 3HAYUTEIBHOW YacTH IMPOTPaAMMHOIO
MaTepHuana;

— JIONTyCKAaeT  CYIIECTBCHHBIE  OMMMOKM W  HETOYHOCTH TP
paccMOTpeHuH MpoOIeM B KOHKPETHOM HaIlPaBJICHUY;

— UCTIBITBIBACT TPYAHOCTH B IPAKTHYECKOM MPUMEHCHHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYIHBIC TTI0JI0KEHHUS;

— He (OPMYIUPYET BBIBOJIOB M 000OIICHHUI.

10.3. TunoBbie KOHTPOJIBEHBIC 33/IaHUS FITH HHBIC MATEPHATIBI.
Bomnpocsr (3amaun) asis sk3amMeHa nmpeAcTaBieHsl B Tadmie 15.

Tabmuma 15 — Bornpocs! (3amaun) 11s SK3aMeHa

Kon
Ne i/t [Tepedenn BompocoB (3a1a4) sl IK3aMeHa HHMKaTOpA

1. . [1K-2.3.1

Kuznennsiit ki 110 VK-2.B3

2 OcHoBHBIE ATaMbI pa3pabOTKU MPOrPaMMHOTO 0OecTieueHHs MK-2.3.1

) YK-2.B.3

3. Ctunb oopmiteHus mporpaMMbl. OCHOBHBIE ITOJIOKEHUS [IK-2.V.1

PEP8 I1K-1.3.2

4, Yrto Takoe abCTpaKIus U MPUHITUI pa3pabOTKH uepe3 I1K-1.3.2

unrepderic? Kak oHM CBs3aHBI MKy CO00M? IK-1.V.2

5. [Tpunuumner SOLID. [IpuBeauTte npuMepbl UX HAPYIICHUS U IIK-1.Y.2
IPABIJIBHOTO MCIIOJIH30BAHMUSI.

6. OcHoBHBIE IKCIUTyaTallMOHHBIE TpeOoBaHus K mporpammubsiM | [TK-1.VY.2

IIPOJIYKTaM [1IK-2.3.1

1. CTpyKTYpHBI MOJIXOJ U €r0 0OCOOCHHOCTH IK-1.3.2

IK-1.V.2

8 OOBEKTHBIN TOJX0/I U €0 0COOCHHOCTH 1K-1.3.2

IK-1.V.2

% TecTupoBaHue «UEPHOTO» U «OETOTOY AUTUKOB 1K-1.3.2

IK-1.V.2

10. TecTupoBaHue COOTBETCTBUS UCXOIHBIM JaHHBIM TK-1.3.2

IK-1.V.2

11. AbcTpakuus B 00beKTHO-OPHUEHTHPOBAHHOM I1K-1.3.2

IIPOrpaMMUPOBAHUU I1K-1.Y.2

12. IK-1.3.2

Tpu cronma abctpakuuu B OOII IK-1.Y 2




13. [1K-1.3.2
[Mpunuumnsr KISS, DRY, YAGNI IK-1.Y 2
14. Uro Takoe abCTpakTHBIN Ki1acc U uHTEepdeiic B pamkax s3pika | [1K-1.3.2
IIPOrpaMMUPOBaHMUS? I1K-1.Y.2
15. Mertonosorus Test-Driven Development IK-1.V.2
16. Merononorus Domain-Driven Design I1K-1.Y.2
17. Merononorus Behavior-Driven Development I1K-1.Y.2
18. Merononorus Type-Driven Development I1K-1.Y.2
19. Merononorus Model-Driven Development I1K-1.Y.2
20. Merononorus Feature-Driven Development I1K-1.Y.2
21. Merononorus Comment-Driven Development I1K-1.Y.2
22. Meromonorus Panic-Driven Development IK-1.Y.2
23. ITpoektupoBanue Ha ocHoBe o0s3anHOCcTel (GRASP) YK-2.B.3
24, OcHOBHbBIE KOMIIOHEHTHI I'PapUUECKUX MMOIH30BATEIBCKUX I1K-1.3.2
nHTEpPEcoB
25. HanexHoCTh IpOrpaMMHOTO IpOayKTa I1K-1.Y.2
26. KagectBo I10. OcHOBHBIE aTpHOYTHI KayecTBa. I1K-1.B.2
27. Oco0eHHOCTH METPHUK /IS OLleHKH aTpuOyToB KayecTBa [10 I1K-2.3.1
28. WNHcTpymeHTanbHble cpeibl pa3pabOTKH U COTIPOBOKICHHS [IK-2.V.1
MPOrPaMMHBIX CPEICTB Ha si3bike Python
29. UYro rakoe ORM? Kakue npenmyiecTa aet ee [1K-2.B.1
ncnoab3oBanue? [Ipusennre npumMepsl. IIK-2.V.1
30. . [1K-1.3.2
[MpuHIMITE 00paOOTKK UCKITIOUUTEIBHBIX cuTyanui B Python
I1K-1.Y.2
31. Uto takoe adctpakius? Kak oHa ucmonb3yercs npu IK-1.3.2
BBICTPAUBAHUM CTPYKTYPHI TPOEKTa? IK-1.VY.2
32. Uto Ttakoe abctpakiusa? Kak oHa ucnosib3yercs mpu IK-1.3.2
(YHKIIMOHATEHOM TTPOTrPaMMHUPOBAHUH ? IK-1.VY.2
33. I1K-2.3.1
Uto takoe HopmanbHas ¢opma bJ1? Kakue HopmanbHbIE MK-2.Y 1
(hopMBI CyIIEeCTBYIOT? K-> B.1
Bomnpocsr (3amaun) ais 3avera / mudd. 3adera npeacrapieHsl B Tadmuie 16.
Tabmuma 16 — Boripocs! (3amaun) s 3aueta / qudd. 3auera
Kon
Ne /it [Tepedyens BompocoB (3amav) mias 3auera / qudd. 3adera HHMKaTOPA

V4eOHBIM IUTAHOM HE MMpEeaAYCMOTPCHO

[lepeyeHp TeM It KypCOBOTO IPOCKTHPOBAHUS/BBINOIHEHHUSI KypCOBOH pabOThI
MpeACTaBJICHBI B Ta0OmIe 17.
Tabmuna 17 — [lepeueHb TeM JijIsl KypCOBOTO MPOSKTHPOBAHMS/BBITIOJTHEHUSI KyPCOBOM pabOThI

[IpumepHbIil mepedeHb TeM Al KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

Ne n/nn .
KypCOBOH pabOThI

1. Pa3paboTka NpOTOTUIIA CUCTEMBI 3IEKTPOHHOM ouepenu B MDI]

2. PazpaboTka nporotuna uH(GOPMALIMOHHON CUCTEMBI 110 MPOJIaKe
aBHaOUIIETOB

3. Pa3paboTka nporoTuna uH(GOpMaIMOHHON CHUCTEMbI OaHKa

4. PazpaboTka nporotuna uH(popMaIMOHHOHN yueTa KaJpoB

S. PazpaboTka nporoTuna uH(GOPMAIIMOHHON CUCTEMBI 10 NMPOJake OUIETOB B
KHHOTEATpPhI

6. Pa3paboTka cucTeMbl JUIs 3alIMCH HA TIPUEM K CTOMATOJIOTY C




WCII0JIb30BaHUEM TeJlerpaMM-00Ta (60T + anMUHKa U AamOop)

1. PazpaboTka mpoTOoTHIIA CUCTEMBI JUIS 3aITMCH HA ITMTHOMOHTAX C
WCII0JIb30BaHKEM TeJlerpaMM-00Ta (60T + anMuUHKa U Aamoop)

8. Pa3pabotka Tenerpamm-6oTa pacnucanus kadenps! (60T + aIMUHKA)

9. Pa3paboTtka nporotrma mobunsHO CKVY /] (cepBep + MoOuiIbHOE
IPUIIOKEHUE)

10. PazpaboTka TenerpamMmm-00Ta A5l MPOBEICHUS TOJIOCOBAHUS U OTIPOCOB, a
TaKKe MPOrPaMMHOTO 0OecIieueHus Il KX (JOPMUPOBAHUS M BU3YaTH3AIIH
OTBETOB

11. PazpaboTka TenerpaMm-00Ta 115l OTCICKUBAHUS TIOCEIICHUS CTyICHTaMHU

3aHATUH U IPOCTABJIICHUS OLIEHOK, a TAK)KE MPOTPAMMHOTO 00ECTICUSHHS JIIS
penakTupoBaHus 6a3bl JAHHBIX IPYII U IPEIMETOB Kadeapsl

12. Pa3paboTka Tenerpamm-00Ta JUIsl OTCIIEKUBAHUS IOTPAUEHHBIX 32 MECSI]
JeHer ¢ QyHKIeN rpaduueckoro npecTaBieHruss HHPOopMaluu

13. Pa3pabotka Tenerpamm-0oTa "KHUTA pelieNTOB", a Takke IPOTPaMMHOTO
obecnieueHus JUIst UX GOPMUPOBAHUS

14. Pa3paboTtka Tenerpamm-00Ta JUIsi UTPbI B IIAIIKU C IPYTHM YEJIOBEKOM

15. PazpaboTka nporotnna LCRM nanist BereHus CTyIeHYeCKHUX TPOEKTOB

16. Peanmzanus anropurma [Ipuma

17. Peanuzanus anropurma Onxeitma

18. Peanmmsanus anroputma JleMKkcTpsl

Bompocsl mns  mpoBeneHUS NPOMEKYTOYHOM aTTECTAllMM B BHUAE TECTUPOBAHMS
mpeJicTaBjIeHBI B TabmuIe 18.

Tabnuma 18 — [IpumepHslii TepedeHh BONPOCOB I TECTOB

Kon

Ne i/mm [IpumepHBIil nepedeHb BOMPOCOB [JIsl TECTOB
WHAMKATOpa

He npexycMmoTtpeno

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO JUCHUIUIMHE OOYYAIOMIMXCS 3a04HOUN (HOPMBI
00y4eHwus, IpeIcTaBIeHbI B Tadsmie 19.

Tabmuma 19 — [lepeyerb KOHTPOJIBHBIX PabOT

No /i [lepedyeHb KOHTPOJIBHBIX PAOOT

He npenxycMotpeno

10.4. Meroauueckue  MarepHalibl,  ONPEACISAIONINEe  MPOUEAYphl  OLICHUBAHHS
WHIUKATOPOB, XapaKTepU3YIOLUX JTarbl (OPMHUPOBAHUS KOMIIETEHIIMM, coAepxkarcs B
JOKANbHBIX HOpPMAaTUBHBIX akTax [ YAIL, pernaMeHTUpyOmMX TMOPSIAOK U MPOLEaypy
MIPOBEJICHUS] TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluu O0y4Yaronxcs
I'VAIL

11. Meroauueckue ykazaHUs AJsi 00y4aroUIuXcs 10 OCBOSHHIO AUCIUTIIHHBI

11.1. Meroauueckre YyKazaHusi Ui OOYYalOIIMXCS MO OCBOCHHIO JIEKIIMOHHOTO
MaTepuana .

OcHOBHOE Ha3HAYeHME JIEKIIMOHHOTO MaTepHuaja — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyooKoe M sCHOE H3JIOKEeHHE yueOHOro marepuana. Ha3HaueHue COBpEeMEHHOH JieKuuu B
paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAJIBHBIX TPOOJEM JAUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAaHUs, HOBEHIINX
JOCTI)KEHUM HaydyHO# MbIcau. B yyeOHOM mporiecce JeKIMs BBINOJHAET METOJ0JI0THYECKYIO,




OpraHu3alMoHHYI0 ¥ HH(pOpManoHHYI0 QyHKIHMH. JIEKIHs pacKpbIBaeT NOHATHUIHBIA anmapat
KOHKpETHOW oO0nacTh 3HaHusA, €€ mpoOJeMbl, JaeT IeNbHOE MPEJCTABICHUE O AMCLUILIMHE,
II0Ka3bIBAET B3aUMOCBS3b C APYTUMU AUCLUILIMHAMH.

[InanupyemMble pe3yabTaThl IPU OCBOCHUH 00YyUYaAIOIIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAHUH, YPOBEHb
KOTOPBIX OMPEAEIACTCS UEIEBOM YCTAHOBKOM K KaK/I0M KOHKPETHOU TEME;

— TOJy4eHHE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C IPEIOJIaBaTENEM;

— pa3BuTHE TPOPECCHOHATBHO-/ICIOBBIX  KadyeCcTB, JIIOOBH K TpEAMETY U
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIIIJICHUS.

— TOsIBJIEHUE HEOOXOAMMOI'0 UHTEpEca, HEOOXOIMMOTO JIJIsl CAMOCTOSITENIbHOM paboThI;

— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHSl HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha OJrKaiiiue rofpl;

— Hay4YMTbCS METOJMYECKH 00pabaTbiBaTh MaTepuan (BBIACNATH IJIABHBIE MBICIH M
MOJIOKCHHSI, TPUXOAWTh K KOHKPETHBIM  BBIBOJAM, IIOBTOPSATH WX B  Pa3IMYHBIX
(bopMyIUpOBKax);

— TOJy4eHHE TOYHOTO NOHWMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHUI.

JIeKIMOHHBI MaTepHuall MOXET COINPOBOXKIATBCA  JIEMOHCTpAalMed CIaioB U
WCIIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuajla IpU MPOBEIECHUU KOPOTKUX JUCKYycCUM 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AEIbHBIX TEMATUK 10 TUCHUTUIHHE.

CrpyKkTypa npeocTaBieHUs JEKIIMOHHOTO MaTepuaa:

— U3noxxeHue TeopeTHUECKUX BOMPOCOB, CBA3AHHBIX C paCCMaTPUBAaEMON TEMOH.

— O06o0011eHne U3I0KEHHOT0 MaTepHraia.

— OrTBeThl Ha BO3HUKAIOIIHNE BOTPOCHI IO TEME JIEKIIUH.

11.2. Meroanveckue ykazaHus IjIs1 00YJaroNIUXCs M0 YIaCTHIO B CEMHHapax
Y4eOHBIM IIAaHOM HE MTPETYCMOTPEHO.

11.3. Meroanveckue yka3aHUsS IS OOYYAIONIUXCS IO TMPOXOXKICHUIO MPAKTUYECKUX
3aHATHH
Y4eOHBIM IJTAaHOM HE TTPETYCMOTPEHO.

11.4. Meroauveckue ykKazaHus JUisi OOYyYarOIIMXCS IO BBITIOJHEHHUIO J1a00paTOPHBIX
pabot

B xoxe BwimosHEeHUS 71a00OpaTOpPHBIX pabOT OOydYaromMHCS [OJDKCH YrIIyOUTh H
3aKpEMUTh 3HAHHS, TPAKTUYECKUE HABBIKH, OBIAJIETh COBPEMEHHOW METOJMKOW M TEXHHKOU
IKCTIEPUMEHTa B COOTBETCTBUH C KBAJTHU(PHUKAIIMOHHONW XapaKTCPUCTUKOW OOy4aromerocs.
BrimosnHenne nabopaTopHBIX pabOT COCTOUT M3 IKCIEPUMEHTAILHO-ITPAKTUYECKON, PacyeTHO-
AHAJTUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOTIPHSITHH.

BrinonHeHne J1abopaTopHBIX pabOT OOYYArOIIUMCS SIBISICTCS HEOTHEMJIEMOW YacThIO
W3yUYCHHs] JUCHUIUIMHBI, OTPEACIIeMON YUeOHBIM IUIAHOM, W OTHOCHUTCS K CPEICTBaM,
00eCIeYrBarOIIUM PEIICHUE CICTYIONUX OCHOBHBIX 3371a4 00yJaroIerocs:

— TMNPHOOpPETCHHWE HABBIKOB HCCICAOBAaHHMS MPOIIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOW JAUCIUTUINHBL

— 3aKperuieHHe, Pa3BUTHE M JIeTalU3alMsl TeOPETUUYECKHX 3HAHWM, MOJyYEeHHBIX Ha
TIEKIUSX;

— TOoNy4eHHe HOBOM MH(OPMAIINH [0 U3y9aeMOU TUCITUILINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENBHOW  paboTel ¢ 1abOpPaTOPHBIM
o0opynoBaHHueM U IPUOOPaMH.

3aganue ¥ TpeOGOBaHUs K IIPOBEACHUIO Ja00PATOPHBIX padoT




Bapuant 3amanus mo kaxaod maboparopHOil pabore OOyJarommiics TOJMy4aeT B
COOTBETCTBHUU C HOMEpOM B cmucke rpymmbl. [lepen mpoBenenwem mabopaTtopHoil paboOTHI
oOygaroniemMycs CiieyeT BHUMATEIBHO O3HAKOMHUTHCS C METOJIUYCCKHUMH YKa3aHUSIMU TIO €€
BBIIIOJIHEHHIO. B COOTBETCTBUM C 3aJaHUECM OGy‘-IElIOH.IPIfIC?I JOJDKCH IOAT'OTOBUTH HGOGXO[[I/IMBIC
JaHHBIC, TOJYYUTh OT IMPENoAaBaTeNs JONMYCK K BBINOJHEHUIO JabopaTOpHOH paloThI,
BBINIOJIHUTh YKa3aHHYIO IOCJIEOBATEIbHOCTh JACUCTBUM, MOIY4YUTh TpeOyeMble pe3ysbTaThl,
0(OPMUTH ¥ 3AIMUTUTH OTYET 10 JTAOOPATOPHOH padoTe.

Crpykrypa 1 ¢opma 0TU€ETa O Ja00PATOPHOI PadoTe

Otduer o mabopaTopHOW paboOTe MOJDKEH BKIIOYATh B CeOsl: THUTYIBHBIH JIHCT,
(hOpMYIMPOBKY 3aJaHMsI, MAaTEMAaTHYECKYI0 MOJCINb, alTOPUTM DEHICHHUS 3aJa4d, OIHCAaHUE
Ha0bopa TECTOB, pEAIM3YIONIYI0 MPEACTABICHHBIA aAJITOPUTM TMPOTPAMMY, PE3YJIbTATHI
TECTUPOBAHUS MpPOrpaMMbl, MpUMEpbl pPabOThl MPOTpPaMMBbl, BBIBOJABI 10 pe3yJbTaTaM
BBIHOJIH@HHOﬁ pa6OTBI, CIIMCOK HUCITIOJIb30BAHHBIX UCTOYHUKOB.

TpeboBanus k opopMIIEHUIO OTYETA O JIAOOpaTOPHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BHITIONHSIETCS OTAETBHBINA OTYeT. TUTYIBHBIN JIHCT
oopmIIsieTcs B COOTBETCTBUU ¢ 00pa3LioM, IpeacTaBieHHbIM Ha caite ['YAII (www.guap.ru) B
paszziene HOPMATHBHOM NOKYMEHTAIlMH Uil y4eOHOro mporecca. TeKCToBble W rpaduyeckue
Marepuaibl O(QOPMIISIIOTCS B COOTBETCTBHMM C HOpMaTuBHBIMH TpeOoBaHusmMu [YAII
(www.guap.ru), H3JI0KEHHBIMH B pasJlieJie HOPMATUBHOW JTOKYMEHTAIlMW I y4eOHOTO
npotrecca.

11.5. Meroandeckue ykazaHUs Jig OOYYarOIIMXCS 10 TMPOXOXKIACHUIO KYpPCOBOTO
MIPOEKTUPOBAHUS/BBITIOJTHEHUST KYPCOBOU pabOThI

Kypcosoit mpoekT/ paboTa mpoBOAUTCS C 1ETbI0 (OPMUPOBAHUS y OOYUAIOIIHMXCS OTBITA
KOMIIJIEKCHOTO PEIICHUs] KOHKPETHBIX 33/1a4 Mpo(pecCHOHANbHON AeATeIbHOCTH.

Kypcosoii nmpoekt/ paboTa mo3BojseT 00yJyaromeMycs: pa3BUTh U MPOJIEMOHCTPUPOBATH
HaBBIKU B 00JaCTH MPOEKTUPOBAHMSI U PeaM3allui IPOTPAMMHOI0 00eCIIedeHHUsI

CTpyKTypa HOSACHUTEIbHOM 3aIIMCKU KYPCOBOTO NpOoeKTa/ padoThI

[TosicHuTENIbHAS 3allMCKa JO/DKHA BKIIIOYATh B CE0S: TUTYJIBHBIN JIUCT, (OPMYIUPOBKY
3aJlaHus, MAaTEMaTHYCCKYI0 MOJICb, AJITOPUTM PEIICHHS 33Ja4d, pa3pad0TaHHYI MPOrpaMMy,
MPUMEPBI paObOThI POTPaMMBbI B BHJIC CKPUHIIOTOB, BBIBOJBI IO PE3yJIbTaTaM BBIOJHEHHOTO
MIPOEKTA, CIIUCOK MCITOJIb30BAHHBIX HCTOYHUKOB.

TpeGoBanus k 0popMIICHUIO NOSICHUTEIbHON 3alIMCKH KYPCOBOTO MPOEKTa/ paboThl

TutynbHbIl THCT 0POPMIIIETCS B COOTBETCTBUU C 00pa3LIOM, IPECTABICHHBIM Ha caiiTe
I'VAIT (www.guap.ru) B pasiene HOPMAaTHBHOW [TOKyMEHTAllUu Ui y4eOHOro mpoiiecca.
TexkctoBble U rpaduyeckue maTepuanibl OGOPMIISIOTCS B COOTBETCTBHM C HOPMATUBHBIMU
tpeboBanusamu ['YAII (www.guap.ru), U3JI0KEHHBIMH B pazjieie HOPMAaTUBHON JOKYMEHTAllUU
Ui yueOHOTo Tpoiiecca.

11.6. Meroau4eckue yka3aHus JUisi 00YYarONIMXCS 110 MIPOXOXKICHUIO CaMOCTOSTEIbHON
paboThI

B X07€ BBIIOJIHEHHS CaMOCTOSTENFHON Pa0OTHI, OOYYAIOIIMICS BBIMOJIHIET PadoOTy MO
3a7aHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE TPEIoaBaTeisi, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTHs.

Jins oOywaromuxcst 1mo 3a04HoOi (hopme oOydeHHus, caMOCTOsTeNbHAs paboTa MOXKET
BKJIFOUaTh B €051 KOHTPOJIBHYIO PaboTy.

B mporecce BBINMOTHEHUS] CaMOCTOSATENBHON paboThl, y oOydaromerocs (popMHpyeTcs
enecooopa3Hoe MIaHUPOBaHUE PabOYEro BPEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHUS



W HAaBBbIKM B YCBOCHHH MU CHUCTCMATHU3allUU HpI/IO6peTaeMBIX 3HaHI/If/'I, O6eCHe‘-II/IBaeT BBICOKHUH
YPOBCHL YCIICBACMOCTH B IICPUO[] 06yquI/151, moMoracT IOJYy4YUTb HABBIKKW IIOBBIIICHUSA
podecCHOHAILHOTO YPOBHSIL.

MeTtoauuecKMMH ~ MaTepualiaMd,  HANpPaBISAIONIMMU  CaMOCTOSTENbHYIO — paboTy
00yUaIOITUX CSSIBIISIFOTCSI:

—  y4eOHO-METOANYECKUI MaTepHal 10 JUCIUILINHE;

11.7. Meroauueckue yka3zaHus A8 OOydYalOIIUXCS MO MPOXOXKACHUIO TEKYLIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH IPEAYyCMAaTPUBAECT KOHTPOJb KadyecTBAa 3HAHUMI
oOyyJaromuxcs, OCyLIECTBISIEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLEHUBAHUS XOJla OCBOCHUS
JTUCLUIUIAHBIL.

Texkymuil KOHTPOJb JUCHUILIMHBI OCYLIECTBISETCA C YYETOM CBOEBPEMEHHOCTH,
MIOJIHOTHl U KAaueCTBA BBINOJIHEHHUS JJAOOPATOPHBIX pabOT, COOTBETCTBHUS OQOPMIICHHS OTYETOB
HOpMaTuBHBIM TpeOoBaHusAM 'Y AIl, mpaBHMIBHOCTH OTBETOB Ha BOIPOCHI, a TAKKE aKTUBHOCTHU
Ha JIEKIIMOHHBIX 3aHATUSAX.

Pesynprarhl TEKylmIero KOHTPOJS YCIIEBAEMOCTH YYUTBIBAIOTCS IIPpU  IPOBEACHUHU
MIPOMEKYTOYHOM aTTECTAallMy HapsiAy C OTBETaMHM Ha 3K3aMEHAI[MOHHBIE BOIIPOCHI, MOCKOJIBKY
OTpaxaroT c(HOPMUPOBAHHOCTH MEPEUUCICHHBIX B Tabmuie | KOMIIETEHIM C TOYKH 3pEHHS
MPUOOPETEHHBIX YMEHUIN U HABBIKOB.

11.8. Meroauueckne yKa3aHWs ISl OOYYAFOIIUXCS IO IMPOXOXKJACHUIO MPOMEKYTOUHOM
aTTECTaIUH.

[IpomexyrouHas  aTTectauus  OOydalOIIUXCS  MpeAycMaTpuUBaeT  OICHUBaHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3ylIbTaTOB O00ydeHHs MO auciuruinHe. OHa BKIIOYAeT B
ceds:

— o9Kk3aMeH — (opMa OLIEHKH 3HaHUM, MOJY4YEeHHBIX OOydarolmuMcs B Ipolecce
M3YYEHHUs BCEH NUCIUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX Ui pElIeHUs MPaKTUYECKUX 3aJay. OK3aMeH, Kak IMpaBuio, MPOBOAMUTCS B
MEepUOJ SK3aMEHAlMOHHOM CECCMM M 3aBEpIIACTCS aTTECTAMOHHOM OLEHKOW «OTINYHOY,
«XOPOILIOY, «YAOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHO.

Jlis  ycremHoro MpoXOKIEHUS MNPOMEXYTOYHOHM arrecTanuu B (opme -sK3aMeHa
oOyuarouuiicss JO0JDKeH MPOJIEMOHCTPUPOBATh COOTBETCTBUE KPHUTEPHUSM OLICHKH YPOBHS
chopMUPOBAHHOCTH KOMITETCHIIMM (Tabnuia 14), a Takke BBIIOJIHHUTH, BBUIOKHUTH OTYETHI B
JUYHBIN KaOMHET U YCHEIIHO 3alUTUTh He MeHee 75% abopaTopHbIX padoT.

Cucrema OIEHOK MpH MPOBEICHUM NPOMEXKYTOUYHOM arrectauud (HopMHUpYyeTCs B
COOTBETCTBUU C TpeboBanusiMu «llomokeHne o TeKylleM KOHTPOJIE YCIEBAEMOCTH H
MPOMEXYTOYHOM aTTecTalid CTyAeHTOB M acnupantoB ['YAII, oOydaromuxcs 1o

O6paSOBaTCJ'II>HbIM IIporpamMmmam BBICHICTO 06p8.30BaHI/I$I».



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




