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AHHOTaNMsA

Jucrumuna «KpoccmnaThopMeHHOe IPOrpaMMUPOBAHHE)» BXOIUT B 00pa30BaTEIbHYIO
IPOrpaMMy BBICIIEr0 00pa30BaHMs — IPOrpaMMy OaxanaBpuaTa [0 HAIPaBICHHIO IOATOTOBKH/
CHeNHaIbHOCTH 09.03.02 «HdopmannoHHbIe CUCTEMBI " TEXHOJIOT I
HalpaBJIeHHOCTH/crienanu3anuy  «MHpOpManOHHbIe CHUCTEMBl U TEXHOJOTUHM B OH3HECE».
Jucuunirza peanusyercs Kapenpoii «Ned2y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHKE y BBIITYCKHHKA CIIEYIOIMX KOMIECTSHIINI:

VK-1 «CnocobeH ocymecTBIATh MOUCK, KPUTUUECKUH aHaIM3 M CHHTE3 MH(OpMaLuH,
NPUMEHSTh CHCTEMHbIH OJXO/ JUIsl PEIICHUS TOCTaBISHHBIX 3a/1au»

IK-1 «Crioco6eH BBIIONHATH PaOOTHI 10 CO3JAHUIO (MOIU(UKALINK) H COIPOBOXICHHUIO
HHGOPMAIIMOHHEIX CHCTEM)

IMK-2 «CnocobeH OLEHHBATh KAa4yecTBO MPOrPAMMHOIO OOECHEYCHHUsS, B TOM 4YHCIIE
MIPOBE/ICHUE TECTUPOBAHUS U UCCIIEIOBAHUE PE3YJILTATOBY»

[K-3 «CrocobeH pa3pabaTbiBaTh TEXHHUYECKYIO JOKYMEHTALIMIO Ha MIPOLYKLIHIO B chepe
MH(pOPMALIMOHHBIX TEXHOJIOTHIL, YIIPaBICHUS TEXHHUECKOH HH(pOopMaLei

ConepxaHue MUCLMIUIMHBI OXBaThIBACT KPYI BOINPOCOB, OXBATBHIBAIOIIMX TEOPHIO,
METOMOJIOTHIO ¥ NPAKTUYECKHE TEXHOJIOTMH CO3/IaHUsl MPOrPaMMHOr0 oOecIieyeHHs, KOTopoe
CrocoOHO (DYHKIMOHMPOBaTh HA Pa3JIMYHBIX AalIapaTHHIX ILIaTGopMax U OINEpalMOHHBIX
cucremax (Windows, Linux, macOS, Android, iOS) ¢ MUHHMManbHBIMH H3MCHCHUSMH B
HCXOIHOM KOJIe Uiu 0e3 HUX.

B pamkax JQUCHMIUIMHBI HM3y4aloTcs: AOCTpakius IUIaTGopM: CHOCOOBI OTICICHHS
OM3HEC-TIOTUKU NPUIIOKEHUs 0T crieruuHoro s kaxmod OC mporpaMmHOro unrepdeiica
(4PI); HucTpyMeHTapuil: cHeUUalU3UpOBaHHblE (PpeHMBOpKH, OHOIMOTEKM U SI3BIKU
NpOrpaMMHUPOBAHUs, IO3BOJIIIOLIME IHCaTh KOA OAMH pa3 M pa3BepThIBaTh €ro BE3JE;
ADpXUTEKTYpHbIE TATTEpPHBI: IPOSKTHPOBAHME MOJIYJIBHBIX M MAaclITaOMPYEeMbIX CHCTEM,
CIIOCOOHBIX A/IANITHPOBATHCS [OJ] Pa3HbIC Pa3pelleHHs YKPAHOB, COCOOBI BBOJA U CHCTEMHBIC
orpanuyenus; [Ipoueccsl cOOpPKM M JCIUIOA: aBTOMATH3ALMS KOMIWISLMHU, MHTEPHPETALUU U
YIAKOBKH MNPHJIOKSHHH B HATUBHBIC sl Kaxuod miatdopmel ¢opmater; ObecrieueHue
eMHO00pa3usl: METO/Ibl TECTUPOBAHUS U OTIIAJKU KOJa B TETEPOreHHBIX CpeAax Ul rapaHTUH
UJICHTHYHOTO OBEJCHHS IPOrPaMMBbI Ha BCEX LIEJIEBBIX YCTPOHCTBAX.

[penogaBanue MUCHMIUIMHBI IPEAyCMaTpPUBAeT Clienyronue (GOpMbl OpTaHU3aLHU
y4e6GHOro mpouecca: JIEKIUH 1 JJab0paTOpHbIE PaOOTHI.

[IporpamMmoli IUCHMIUIMHBI MPEIyCMOTPEHBI CIEAYIOUIHE BUIBI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTauus B popme sk3amena (6 cemectp).

OO0u1asi TPYA0EMKOCTh OCBOCHHSI JUCLHMIUIMHBI COCTAaBISIET 3 3a4eTHBIX eauHMIBI, 108
4acoB.

SI3bIK OOYUYCHUSI IO JUCLUHUILINHE «PYCCKUID»

1. IlepeueHb IUIAHUPYEMBIX PE3YJIBTATOB 00YUESHUS MO JUCLIMIUIHHE
Lensto mpenopaBanus aucuumuinael «KpoccmiatgopMeHHOE MPOrpaMMUpPOBAHUE»  SIBISIETCS
sBJIeTCs. (POPMHUPOBaHKE y 00YYAIONIMXCS KOMILIEKCa TEOPETUYECKUX 3HAHUN U MPAKTHYECKUX
HaBBIKOB, HEOOXOAMMBIX s 3(PQPEeKTUBHOH pa3pabOTKH, TECTUPOBAHHUS W pa3BEPTHIBAHUS
MPOrPaMMHBIX CUCTEM, (PYHKIHOHUPYIOIIUX B TeTEPOreHHBIX (PAa3HOPOIHBIX) Cpeax.
1.1. JlucuumiumHa  BXOJWT B
00pa3oBaTeNIbHBIX OTHOLICHHUI, 00pa30BaTeIbHON MPOrpaMMbl BBICHIEr0 0Opa3oBaHus (majiee —

OI1 BO).

COCTaB  4acTH, (OpMHUPYEMOH  ydaCTHHKAMU

1.2. TlepeuyeHb IUIaHUPYEMBIX PE3YyJIbTATOB OOYUYEHHMS 110 JUCLUILIMHE, COOTHECEHHBIX C
MJIaHUpYyeMbIMU pe3yabratamu ocBoeHust OI1 BO.

B pesynbrate m3y4eHUs ANCHMIUIMHBI OOYYaIOIIMIICSA OJDKEH 00JafaTh CIEIyIOINMHU
KOMIETECHIMSAMHU WM UX YacTAMHU. KOMIETeHINH M MHIUKATOPbI UX JOCTHKEHUS IIPUBE/ICHBI B

Tabmuie 1.

Ta6nnua 1-— HepequL KOMIICTCHITHN 1 HMHAUKATOPOB UX NJOCTHIKCHUS

Kareropus (rpymma)
KOMIIETCHIIMU

Kon u
HaMMEHOBaHHUE
KOMIICTEHI[HH

Koz 1 HaMeHOBaHME MHAMKATOPA TOCTHKECHUS
KOMITETEHIIUU

VYK-1 Cnocoben
OCYIIECTBIAITh
MTOMCK, KPUTUYECKHUI
aHaJIU3 U CUHTE3

VK-1.3.2 3HaTh METOIMKH CUCTEMHOTO 101X0/1a
JUISL PELICHHUS] TOCTABJICHHBIX 3a/1a4

VK-1.Y.1 ymeTh npuMeHATh METOAUKH TTIOUCKA,
cbopa 1 06paboTKH HHPOPMALIUH, B TOM YHUCIIE C
UCIIOIb30BaHUEM UCKYCCTBEHHOT'O HHTEILIEKTA
VK-1.Y.2 ymeTb 0CyIIeCTBISATh KPUTHUECKUI
aHaIn3 U CUHTE3 UH(POPMALMH, TIOJIyYeHHOH 13

YHuBepcaibHbIe
uHpopManuH, Ppa3HBIX HCTOYHUKOB, JJISI PELICHHS
KOMIIETCHITIH
MPUMEHSTh MOCTaBJICHHBIX 3a/1a4
cucreMuslii noaxon | YK-1.V.3 ymers onenuBaTh HHGOpMAHUIO HA
JUTS peIICHUS JIOCTOBEPHOCTB; COXPAHSTh U IIepe1aBaTh JaHHBIC
MOCTaBJICHHBIX 33/1a4 | C UCIIOJIL30BAHKEM LIU(DPOBBIX CPEICTB
YK-1.B.1 B1agers HaBbIKAMU KPUTHIECKOTO
aHaJIM3a ¥ CHHTEe3a NH(POpMAILUH, B TOM UYHCIIE C
MOMOLBIO LIM(POBBIX HHCTPYMEHTOB
I1K-1 Cniocoben
BBIIOJIHATH PaOOTHI
p [1K-1.B.3 B1agers HaBBIKAMU IIPUMECHEHUS
0 CO3JJaHHIO
[podeccronanbubie (MonnuKaru) u (DYHKLIHOHATEHO-OPUEHTHPOBAHHBIX H OOBEKTHO-
KOMIETEHIIUU A OPHEHTHPOBAHHBIX METO/IOB Pa3pabOTKH
COIIPOBOXKJICHUIO
MH()OPMAMOHHBIX CHCTEM
MH(POPMAIMOHHBIX
cUCTEM
[IK-2.3.1 3HaTh TEOPHUIO TECTUPOBAHUS, TEXHUKH
TECTUPOBAHUS; CTAHAAPTHI B 00IacTu
TECTUPOBAHMS; METPUKH U PUCKH TECTUPOBAHUS
I1K-2 Cnocoben P » MeTP P P
[1K-2.3.2 3HaTh 6a30BBIC MOHATHS KauyecTBa
OLICHUBATb KAYECTBO
IIPOTPaMMHOT0 TIPOAYKTA M Ka4ecTBa Iporecca
IIPOTPaMMHOTO
pa3paboTKu MPOrpaMMHOTO 00ECIICYCHUS,
[Ipodeccronanbhbie | obecneueHusi, B TOM
TEOPHIO KPUTEPHEB KauecTBa IIPOrPaMMHOTO
KOMIIETCHITIH YHCIIe IPOBE/ICHHE

TECTHPOBAHUS U
HCClIeI0BaHUE
Ppe3yJbTaToB

MPOJYKTa U KauecTBa Mpoliecca pa3padoTku
MIPOrPaMMHOI0 00eCIeYeHHs

IK-2.Y.1 ymeTb onpenensaTs uenu
TECTUPOBAHUsL;, pa3padaTeiBaTh TPEOOBAHHS K
TECTUPOBAHUIO; BEIOMPATh U KOMOWHHPOBATH
TEXHUKHU TECTUPOBAHUS




TIK-2.Y.2 ymets onpenensite Hanbosee
3HAa4YMMbIC KPUTEPUH Ka4eCTBA IIPOrPAMMHOTO
MPOJyKTa

T1K-2.B.1 Bnajgets HaBbIKaMH pa3pabOTKH
TpeOOBaHMS K TECTUPOBAHHUIO HA OCHOBE
TpeOOBaHuil K CHCTEME; ONpE/ICIICHNUS LISl ,
00beKTa U BUJOB TECTUPOBAHUS; OLCHKH
TTOKPBITHS KOJJa TECTOBBIMH CITydasiMU
T1K-2.B.2 B1ageTh HaBLIKAMU aHAJIM3a
MPOIYIICHHBIX 1e()EKTOB U IPUINHBI UX
IpoIrycKa

IIK-2.B.3 BnaseTs HaBbIKAMH ITPOBEACHUS
aHaJIM3a PUCKOB M BHIPAOOTKH IIaHA 110
CHIDKCHHUIO PHCKOB

B TOM 4HCIIE:

nexuuu (J), (qac) 8 8

mpaKTH4eckue/ceMunapckue 3ansarus  (113),

(gac)

naboparopasie padots! (JIP), (dac) 6 6

KypcoBoii npoexkT (pabota) (KII, KP), (1ac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnaa paboma, Bcero (dac) 85 85
Buo npomescymounoit ammecmayuu: 3ader, k3 k3
nudd. 3auer, sxk3amed (3auer, Judd. 3a4, Dk3.) N N

[1K-3 Cnocoben
paspabaTbIBaTh
TEXHUYECKYIO
JOKYMEHTALIHIO Ha
Ipodeccronanbubie | IPOAYKIHIO B chepe

I1K-3.3.2 3HaTh apXUTEKTYpHbIE pELIECHNUS,
HpHUMeHseMbIe IIPH IPOESKTUPOBAHUU
HPOTPaMMHBIX CPEJICTB U KOMITBIOTEPHBIX CUCTEM

KOMIIETCHITUH HH(OPMaAMOHHBIX
. Pa3IMYHOrO Ha3HAYCHHUS; CTAHIAPTHI B 00JIaCTH
TEXHOJIOTHIA, o .
CHCTEMHOU M POTPaMMHO¥ HH)KEHEPUHU
yIIpaBIICHUS
TEXHUYECKOM
uHpopmanuei

4. ConepraHue TUCIUITITHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH AUCIMIUIMHEI IO pa3AeiaM U BUJAM 3aHATHH.
Paznensl, TeMbl ANCHUIUIMHEI U X TPYJOSMKOCTB IIPUBECHBI B Tabiuie 3.

Ta6n1/111a 3- Pasnenm, TCMbI JUCHUIIIINHBI, UX TPYAOCMKOCThH

2. Mecto aucuumiuHsl B ctpykType OI1

JucuuninHa MoxeT 0a3MpOBaThCsl HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00YYAOIIUMHUCS
HPH U3YYSHUH CIEAYIOIINX JUCLMILIHH!

— «MHbopmaTukay,

— «OCHOBBI TPOrPAaMMUPOBAHHUS,

— «TexHOIOruU MPOrpaMMUPOBAHUS»;

— «MH(popMaLMOHHBIE TEXHOJIOTHN

3HaHus, MONy4YEHHbIE NPH W3YYEHWH MaTepuaja IaHHOW AMCLMIUIMHBI, MMEIOT Kak
CaMOCTOATENBHOEC 3HAYCHNE, TAK U UCHOIB3YIOTCS IIPU U3YYCHHUH APYTUX TUCIHUILIAH:

— «Pa3paboTka MOOMIIBHBIX TPHUIIOKEHUIY,

— «Metogpl U cpeCcTBa MPOSKTUPOBAHUS HHOPMALMOHHBIX CHCTEM U TEXHOJIOTHID,

— «MozenupoBaHHE CHCTEM»

3. OOBeM U TPYJOEMKOCTh AUCIUILIHBI
JlanHBIe 00 00IIEM OOBEME JUCHHUILTHHBI, TPYAOEMKOCTH OTIEIBHBIX BHIOB y4EOHOI
paboTBhI 110 UCLUHUILIMHE (U PaCIpeeieHue ITON TPYJIOEMKOCTH 10 CEMECTpaM) NMPEACTaBICHBI B
TabauIe 2.

Tabmuua 2 — O6BEM U TPYAOEMKOCTb JMCIUIIMHbL

TpyRoeMKoCTb 1o
Bupn yue6Hoii paGoThI Bcero ceMecTpam
Ne6

1 2 3
Oowan mpyooemkocmp OUCHUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyeckoi n0020MmoseKu 5 5
Ayoumopnuie 3auamus, BCEro 4ac. 14 14

Paznenbl, TeMbl TUCIUTUINHBI H(e;:[c];“ I_I(?{agg)?’) ('i]a}::) ‘ K(l';[é IC<)P ‘ CP (4ac)
Cemectp 6

Paznen 1. Beenenue B kpoccruiaTopMeHHYIO

1 7
pa3paboTky u 3kocucteMy Python
Pa3znen 2. Kpoccriardopmennas pazpaboTka 2 6 17
JICCKTOITHBIX NPHJIOKECHUH
Paznen 3. Kpoccrnarhopmennas Be6-pa3paboTka 1 15
Pazpen 4. KpoccrnardhopmeHHast MOOMITbHAS

1 16
pa3pabotka Ha Python
Paznen 5. TectupoBanue u obecrieueHne KauyecTBa 1 14
Pa3zpen 6. IIponBuHYTHIE TEMBI H AETIIOH 2 16
Hroro B cemectpe: 8 6 85

Hroro 8 0 6 0 85

IIpakTnueckass TMOArOTOBKA 3aKIIOYaeTCss B HEMOCPEACTBEHHOM  BBINOJHEHUH
00y4aoUIMMHUCS ~ OMpPEACNEHHBIX  TPYAOBbIX  (yHKUMil, CBsi3aHHBIX ¢  Oyn;yumeit
IPO(ECCHOHATBHOM ACSITENBHOCTBIO.

4.2. CopeprxaHue pa3esioB U T€M JIEKIIMOHHBIX 3aHATUH.
Copiep>kaHHe pa3/ieNioB U TE€M JEKIMOHHBIX 3aHATHI NPUBEACHO B Tabmuie 4.

Tabnuia 4 — CoaeprkaHue pa3IesioB M TeM JICKIIHOHHOTO IMKJIa

HOMCp pasnacia Hazpanue u COACPIKAHUC Pa3aCJIOB U TEM JICKIIMOHHBIX 3aHATHI

1 Pa3nen 1. BBenenue B KkpoccIniaT(hOpMEHHYIO pa3pabOTKy M 3KOCHCTEMY
Python

IMonsTue kpoccmnardopmenHoctd. Bunsl mnarpopm (Desktop, Web,
Mobile, Embedded). Pons Python B coBpemenHoi# pa3padoTke. BupTyansHbe
okpyxenust (venv, conda). YmpasneHue 3aBucuMocTsMu (pip, poetry).
Cuctems! kontpons Bepcuit (Git) m CIUCD mns kpoccmaaThOpMeHHBIX
npoektoB. OcHoBbl KoHTeitHepuzauuu (Docker) mns yHudukaumm cpeas
BBINOJTHEHHSL.

2 Paznen 2. KpoccruardopmenHas pa3paboTka AECKTOMHBIX MPUIIOKEHUI
ApxutekTypa GUL CpaBHeHHE (bpeiiMBOpKOB (Tkinter,




PyQt5/PySide, Kivy, wxPython). Pa3pabotka na PyQt5/PySide6. Curnanst u
cnotbl. Pabora ¢ norokamu (QThread) mns coxpanenus ot3piBumBocTd UL
®OpeitmBopk Kivy. OcobeHHOCTH Pa3paOOTKH MO CEHCOPHBIE dKpaHbI. SI3bIK
pasmetrku KV Language. Cbopka mox Android m i0S (kpatkuii 0030p
Buildozer). YmakoBka npunokenuil. Co3JaHHe HATUBHBIX HHCTAJUIITOPOB
quis Windows (Pylnstaller, cx Freeze), macOS u Linux (Applmage, Snap).

Paznen 3. Kpoccrmardopmennas Be6-paspaborka (Backend)

MuxpodpeiimBopkn npotus Full-stack pemennii. O630p FastAPI,
Flask, Django. ACHHXpOHHOE HpOTpaMMHpOBaHHE (async/await) Kax
cranaapt kpoccruiatopmenHoro backend. IlpoextupoBanne RESTful APL
Cepuamusamus  naHebIX (Pydantic, Marshmallow). Bepcuonuposanue u
nokymentupoBanue (OpenAPl/Swagger). Kpoccmnardopmennsie — 6asbl
nanHbix. Pabora ¢ SQLite (Bctpoennas), PostgreSQL u MongoDB. ORM
(SQLAIchemy, Tortoise-ORM).

| | | (gac) | JIMHBI
CewmecTp 6
1 | dpeiimMbl U TEKCTOBBIE METKH B TpaduuecKkoM 1 2
OKHE
3 | Co3jaHKe KJIACCOB U UX IK3EMILLIPOB 2 2 2
4 | O6paboTKa HUCKIIOUEHNH U KOHCTPYHPOBaHHE 3 3 2
O6uOIMOTEKU IPOU3BOJILHBIX KJIACCOB
Bcero 6 5

Pa3nen 4. KpoccrnardopmeHHast MoOuibHast pazpaboTtka Ha Python.

ApxurekTypa MoOHIbHOW pa3pabotku Ha Python. Dxocucrema
Briefcase u Python-for-android. ®peiimBopk Kivy: kactomusiii Ul wu
mynbruTad. OpelivBopk BeeWare (Toga): HCTUHHO HaTHBHbBIE HHTEP(EHCHL.
Flet: Python-o6eptka Haj Flutter

4.5. BrImonHeHHe KypcOBOTO MPOEKTa/ KYpCOBOH paboThI
VueOHBIM MIIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroIuXcst
Buisl caMocTOsITeNIbHON paboThI U €€ TPYJI0EMKOCTh MPUBEICHBI B TAdIMIE 7.
Tabnuia 7 — Bussl camocTosiTenbHON paboThl M €€ TPYJI0EeMKOCTh

Pazgnen 5. TectupoBanue u obecrieueHre Ka4ecTra.

Crpaterun TecTUpoBaHMs KpoccratdopmeHHoro xoma. PasnenHoe
TecTupoBaHHE (pytest, unittest). MOKHUpPOBaHHE CHCTEMHBIX BBI30BOB.
Wnctpyments: nunHTHHra W Qopmaruposanus (flake8, black, mypy).
Hacrpoiixa pre-commit xykoB. TecTUpoBaHHE COBMECTUMOCTH 3aBUCHMOCTEM
(tox).

Paznen 5. TectupoBanue u obecrieueHHEe KayecTna.

Crpareruu TecTHpOBaHUs KpoccruaTdopMeHHoro koxa. Pasnennoe
TecTHpoBaHHE (pytest, unittest). MOKHUpOBaHHE CHCTEMHBIX BBI30BOB.
Wuctpymentsl nunHTHHra W QopmarupoBanus (flake8, black, mypy).
Hacrpoiika pre-commit xykoB. TecTupoBaHHE COBMECTUMOCTH 3aBHCUMOCTEHt
(tox).

Bup camocrostenbHO paboThl Beero, | Cemectp 6,
4ac qac
1 2 3
H3ydeHne TeopeTHIEeCKOro MaTepuaia
50 50
nucuumngsel (TO)
Kypcosoe npoekruposanue (KI1, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Brinonnenne pedepara (P)
IToaroroBka K TeKyIeMy KOHTPOJIIO 3 3
ycneBaemocti (TKY)
Jlomamuee 3aganue (/13)
KontpouseHbie paboTsl 3a0unnkoB (KP3) 10 10
[ToaroroBka K MpoOMEKyTOUHOM 17 17
arrectaiu (ITA)
Bcero: 85 85

4.3. TlpakTuyeckue (CeMHHApCKHE) 3aHATUS
TeMbl IpaKTUYECKUX 3aHATHI M UX TPYLOEMKOCTh IPUBEICHBI B TA0IHIIE 5.

Tabnuma 5 — HpaKTI/I‘ICCKHC 3aHATUS U UX TPYAOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktuueckux | ®opmel mpakTudueckux | TpyAoeMKOCTb, |NpakTHYECKOM |paszena
n/n 3aHATHI 3aHATUI (dac) MMOATOTOBKH, | JUCIIMIT

(uac) JIUHBI

VueOHBIM IUIAHOM HE IPETYCMOTPEHO

5. TlepedeHb y4eOHO-METOTUUECKOTO 00ECTICUCHNUS
JUTS CAMOCTOSITEIbHON paboThI 00yUYaIOIUXCs [0 TUCIUILTHHE (MOIYIIIO)
VY4eOHO-MeTOqMYEeCKHEe MaTepHUalbl Ui CAMOCTOSTENBHON pabOThl 00YYAIOMIMXCS YKa3aHbI B

I.I. pa3zenoB 6-11.

6. IlepeyeHb MeYaTHBIX U ANEKTPOHHBIX YYCOHBIX U3IaHUM
IlepedeHp neyaTHBIX M AEKTPOHHBIX YUCOHBIX U3/IaHUI NIPUBEACH B Tabumie 8.
Tabmua 8— [lepeueHb MeYaTHHIX M JICKTPOHHBIX YUeOHBIX H3IaHUI

Bceero

4.4. JlaGopaTopHble 3aHATHS
TeMbl 1a60paTOPHBIX 3aHATHI M UX TPYIOEMKOCTh IPUBEICHBI B Ta0IHILIE 6.

Tabmuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

MIndp/
URL agpec

Bubnnorpaduueckas cebuika

Komraectso
9K3EMIULIPOB
B OuOMoTEKE
(xpome
EKTPOHHBIX
9K3EMILLIPOB)

Ne
/11

HaumeHnoBanue 1a00paTOpHBIX paboT

U3 Hux Ne
MpaKTUYEeCKOH | paznena
MOATOTOBKHU, | JMCLHUII

TpynoeMKocTs,
(gac)

https://urait.ru/bcode/567821

Yepnbimes, C. A. OCHOBBI TPOrpaMMHUPOBaHHS
Ha Python : yueOHuk st By3os / C. A.
YepHblieB. — 2-¢ U3/., nepepad. u jom. —
Mockga : M3narenscrso FOpaiit, 2025. — 349
c. — (BsIciee o6pa3oBanue). — ISBN 978-5-
534-17139-6. — TeKCT : 2IEKTPOHHBIN




https://urait.ru/bcode/562040 Tpodumos, B. B. Anropurmuzaims u
NIPOrpaMMHpPOBAHHUE : y4€OHUK JUIst By30B / B.
B. Tpodumos, T. A. [TaBnoBckas. — 4-¢ u3a.
— Mocksa : U3patensctso HOpaiit, 2025. —
108 c¢. — (Bsicuee obpaszoBanue). — ISBN
978-5-534-20430-8. — TeKCT : 3IE€KTPOHHBIH

Ilepedenp wucmonb3yeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEACTAaBICH B
Tabmune 11.

Tabmuna 11— IlepedeHs HHPOPMAOHHO-CIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

https://e.lanbook.com/book/448406 | IIporpamMmupoBaHue Ha s3bike Python.
Cpenpl paspabotku PyCharm u Jupyter
Note- book : yueOHoe mocodue / A. A.
Bposxkun, H. A. Jlantes, A. H. [Tpubkus [u
np.]. — Mocksa : ["opsiaas nuHus-
Temexom, 2023. — 144 c.

He npenycmotpeno

9. MatepuanbHoO-TeXHHYEeCKas 0a3a
CocraB  MaTepHAIbHO-TEXHUYECKOW 0a3bl, HEOOXOOMMOHW I  OCYLIECTBIICHHS
00pa30BaTeNbHOrO MpoLecca Mo JUCHHUILIIHE, IPEACTABICH B Tabmuuel 2.

Tabmuma 12 — CoctaB MaTepHaJIbHO-TEXHUYECKOH 0a3bl

https://e.lanbook.com/book/482957 | 3onkun, A. JI. Kpocc-mnardopmernoe
[POrpaMMHUPOBAHUE B CHCTEMAX PEalbHOTO
BpeMeHH : yueOHHK a7t By30B / A. JI.
3onkuH. — Cankr-IletepOypr : Jlans,
2025.— 152 c.

Ne HanmeHoBaHHE COCTaBHOW 4acTH Howmep aynuropun
n/n MaTepualibHO-TEXHUYECKOW 0a3bl (pr HEOOXOIMMOCTH )

MynpsTumenuiiHas JIeKnoHHas ayIuTOPHs

2 | KomnbroTepHslii ki1acc

7. TlepedeHb IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(pOpPMaLMOHHO-TEIEKOMMYHUKALIMOHHON ceTr «HTepHeT»
INepeuens 3NIEKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB HUHPOPMAIUOHHO-
TENIeKOMMYHUKALMOHHOI ceTH «VIHTepHeT», HEOOXOOUMBIX JUIi OCBOCHMS JIUCLMIUIMHBI
npuBejieH B Tadnuue 9.

10. OueHouHBIE cpeaCTBa VIS IPOBEJICHUS IPOMEKYTOUHOH aTTECTALNH
10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHUS IPOMEXKYTOUHOH aTTecTanuu
oOyJaromuxcs 10 JUCHUIIMHE IPUBeIeH B Tabmue 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPECTB IS TPOBECHUS IIPOMEKYTOUHOH aTTeCTaln

Bun HpOMe)KyTO‘-IHOFI aTTCCTallun HepequL OLCHOYHBIX CPEACTB

DK3aMeH Crucok BOIIPOCOB K 9K3aMCHY

Tabmuma 9 — IlepedeHbp 3IICKTPOHHBIX OO0pa30BAaTENBHBIX PECYPCOB HH(OPMAIUOHHO-
TeJIeKOMMYHUKAIIMOHHOH ceTu «HTepHeT»

URL agpec Hanmenosanue
https://lib.guap.ru/ Hayunas 6u6anorexa I'Y AIL: anekTpoHHBI KaTajor, 0CTYyI K

IEKTPOHHBIM OMOJHOTEUHBIM CHCTEMAM M MOJHOTEKCTOBBIM pecypcam

https://e.]Janbook.com/ | anexkTpoHHO-OMOIHOTEUHAS cucTeMa «JIaHb»: ydeOHbIe U3aHUS 110
PaIMOTEXHHUKE, PAJHONOKAIINH, NEKTPOHUKE, QU3MKe, MAaTEMATHKE 1
HPOrpaMMUPOBAHHIO

https://znanium.ru/ DnekTpoHHO-0MOMMoTeuHas cucTeMa Znanium: yuyeOHasi 1 HaydHast
JIMTEpaTypa Mo MHKCHEPHBIM, ECTECTBEHHO-HAYYHBIM U
HUH()OPMALIMOHHBIM HAIPABICHHUSIM

10.2. B KkayecTBe KpHUTEPUEB OLCHKA YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH OOY4YaloIMMHUCS TPHMEHSETCS 5-0ajubHas IIKana OLEHKH C(OPMHUPOBAHHOCTH
KOMITETCHINH, KOTopasi MpuBeAeHa B Tabnune 14. B TeueHne cemecTpa MOXKET HCTIOIB30BATHCS
100-0annpHas  mIKaia — MOAYJIbHO-PEHTHHTOBOM  CHCTEMbl ~ YHHBEpPCHTETa,  IMpaBWia
HCIIOJIB30BAaHMS KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepun oneHKH ypoBHs CHOPMHUPOBAHHOCTH KOMIICTCHIMI

Or1ieHKa KOMIIETEHI A

XapakTtepucTika c(hOpMHUPOBAHHBIX KOMIIETCHIIMI
S-OayuTbHas IIKaa paKTep bopmip:

https://elibrary.ru/ Hayunas snexrponnas 6udianoreka eLIBRARY.RU: HayuHble cTaThy,
JKYpHAIIbI, MATEPHAIBl KOH(EPEHIINI [0 paIHOTEeXHHIKE, SICKTPOHUKE,
MUH(OPMALOHHBIM TEXHOJIOTHAM

8. TlepedeHb MHGOPMALIMOHHBIX TEXHOIOTHI
8.1. IlepedeHr mnporpaMMHOTO OOCCIICUCHHs, HCIIOIB3YyEMOTO IIPH OCYLIECTBICHUU
00pa30BaTeILHOrO MpoLecca MO JUCLMILIHHE.
[epeuens ucoap3yeMoro NporpaMMHOTo o0ecrieueHus pescrasiieH B Tadiuie 10.

Tabauna 10— IlepeueHs nporpaMMHOro obecreueHus

Ob6yuatoruiics:

— IIyGOKO M BCECTOPOHHE YCBOMI MPOTPAMMHEIH MATEPHAIL;

— YBEPEHHO, JIOTHYHO, TI0CNIE/IOBATEILHO H IPAMOTHO €0 H3/I1araer;

— OIUpasch Ha 3HAHMA OCHOBHOH H JONOJNHHTENBHOH JHTEPATYpHL,
OTIIMHHO» TECHO CBSA3BIBAET YCBOGHHBIC HAYYHBIE MOJIOKEHHSA C MPAKTHUECKOIR
«GaUTEHO» JIeATETBHOCTBIO HATIPABIICHNUS

— yMeJI0 060CHOBBIBAET U APTYMEHTHPYET BbIIBUIAEMBIE UM HJIEH;

— JIeNaeT BLIBOLI M 0000IIEHN S

— cBOGO/IHO BIIaJIeeT CHCTEMOIH CIIeHATI3HPOBAHHBIX TOHATHIA.

— MPABUIIBHO BHIIONHUA 0T 90% 10 100% TeCTOBEIX 3aMaHu# .

Ne i/t HaumenoBanue

He npexycmorpeno

8.2. [lepeuenn MH(pOPMALMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMbIX npu
OCYIIECTBIICHUN 00pa30BaTEIILHOTO MpoLecca 110 JUCIUILINHE

OO6yuatoruiics:
— TBEpIO YCBOMWJI HPOrpaMMHBINH MaTepual, TPaMOTHO U 110 CYIIECTBY
W3JIaraeT ero, ONMpasCch Ha 3HAHHUS OCHOBHOM JINTEPATYPHI;

«XOpOLLIO» — HE [I0ITyCKAaeT CYIIECTBCHHBIX HETOYHOCTEIH;
<«BAYITCHO» — YBSI3BIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECKOH IEATEIBHOCTHIO
HAaIPaBIICHUS;

— apryMEHTHPYET HayYHbIE TOJI0KCHUS,
— JIENIaeT BLIBOILI M 0000IEHN S,




Or1eHKa KOMITETEHIIN 3auem B nporpamme HyxHbI «Kiaccb» n «O0bekTs»? Hamucats TIK-1.B.3

XapakrepucTrKa c(hOpMUPOBAHHBIX KOMIICTCHIUIA

S-OasuibHas KA (hyHKLUIO, KOTOpas IIPOBEPSIET, Ha KaKOH cUcTeMe 3alylleHa porpaMma

— BJIQJICET CHCTEMOM CIICHHAIN3UPOBAHHBIX TOHATHH. (Windows nim Android), 1 BBIBOJUT COOTBETCTBYIOIIEE IPHBETCTBUE
— NIPaBJIBHO BBIIONHWI OT 70% 110 89% TECTOBbIX 3a1aHui . Yro Takoe «TecTupoBaHue nporpammei»? [Ipugymats 2 ciocoba IK-2.3.1
[IPOBEPHUTH, HAKUMAETCS JIK KHOIKA B IIPHJIOKEHHHU: ITPOCTO HAXKATh Ha
Heé U HalKcaTh aBTOMATHYECKUI KOJ I HaXKaTusl.

Cornacho cranaapty ISO/IEC 25010, kakue METpUKH KayecTBa IK-2.3.2
— 00y4arommiicst yCBOMII TOJIBKO OCHOBHOH NMPOTPaMMHBII Marepual, (Harpumep, NEPeHOCUMOCTh, COMTPOBOXKIAEMOCTb, IIPOM3BOAUTEILHOCTS )
10 CYIIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHUS TOJBKO OCHOBHOI SABIIOTCA HAUGOJIEE KPUTHYHBIMH U B3aHMHO HCKITIOYAIOLUMH TIPH
JTATCPATYDBI, BBIOOpe Mexny dpeiimBopkamu Kivy u BeeWare juis Mo6mibHOro
— JIOIIyCKAeT HECYIECTBEHHbIE OIIMOKH M HETOUHOCTH; 3 S —
«YIOBIIETBOPUTENLHO» | — UCIIBITBIBAET 3aTPy[JHEHHS B IPAKTHYECKOM INPUMEHEHMH 3HaHMII

GATTCHOY HAIpABJICHHUS; Kak onpeaenuth 1en TeCTUPOBAHMS T KpoccIuiaTopMeHHOro Beo- [IK-2.¥.1
— c11abo ApryMEHTHPYET HayJIHBIE TIONOKEHHS; npunoxeHust Ha FastAPI, ecnu neneBbIMH KIIHEHTaMU SBIISIOTCS
— 3aTpyAHSICTCA B CI)OpMyJ'IPIpOBaHI/II/I BBIBOJOB U 0606]_]_1e1-[]/[]7[; 6paysep1>1 Ha JICCKTOIIaX U BCTPOCHHLIC WebView B MOOHIBHBIX
— YaCTUYHO BIIAJIEET CUCTEMOH CIELMAIM3UPOBAHHBIX MOHITHH. MPUIIOKEHUSIX?
— NPABUJILHO BHINOMHUI OT 51% 10 69% TecToBbiX safanuit”. Jlnst MOGHITBHOTO MpHIOKeHHs Ha Python, paGoTaromiero B ycaoBusx IK-2.V.2
— O0y4arOIIMiACS HE YCBOMJI 3HAYMTCIBHOM YaCTH IPOrPaAMMHOIO HeCcTaOMIIbHOM CBSA3H, KAKOWH KpUTEPHil KauecTBa NPOAYKTa (Bpems
Matephalia, XOJIOZHOrO CTapTa Uiu 00beM NOoTpediIsieMoit OnepaTUBHON aMATH)

— AOIIyCKaeT CYLICCTBCHHBIC OIMOKK u HCTOYHOCTH npu

SIBJIIETCS. HAHOOJIee 3HAYUMBIM U noquy?
«HCYOBJICTBOPUTEIIbHO» | paCCMOTPEHUU HpOGHCM B KOHKPECTHOM HaIIpaBJICHUU;

«HE 3aUTEHO» — UCIIBITBIBAET TPYAHOCTH B IIPAKTUYECKOM IPUMEHEHUH 3HAHMUI; Kax na ocHOBe GYHKIMOHATBHBIX TPeOOBAHMH KpOCCIUIATGOPMEHHON [IK-2.B.1
— HE MOXXET apryMEHTHPOBATh Hay4HBIC TTOI0XKEHHS; CHCTEMBI CHOPMYIMPOBATE HEPYHKLIMOHANBHEIE TPEOOBAHHS K
— He (JOPMYITHPYET BEIBOIOB U 0GOBIICHHI. TECTHPOBAaHUIO coBMecTUMOCTH Bepeuit Python (3.8, 3.11, 3.12) Ha
— IPaBUIBHO BBINOIHMI MeHee 51% TecToBBIX 3amaHni . nenesix OC?
10.3. TuroBble KOHTPOJIBHBIC 3aJaHUS WIIM HHBIE MAaTEPHAIIBI. KakoBa Haubosnee BeposiTHas MPUUMHA MPOIycka AeekToB, cBsa3anublx ¢ | [1K-2.B.2
Bompocs! (3amaun) aj1st 3k3aMeHa IpeCTaBlIeHbI B Tabuue 15. KOZMPOBKaMHU myTei K Gaiinam, npu TECTHPOBAHUU
Tabmuua 15 — Bonpocm (3aﬂaqy1) JUIA DK3aMeHa KpOCCHJlaT(l)OpMeHHOFO MPUIOXKCHUS, €CIU TECThl MPOBOJAUIUCH TOJBKO
Ne Kon Ha aHrJ10sM3p19HOM Bepcuu Windows?
W [epedeHp BompocoB (3a1a4) [uis IK3aMeHa HHMKATOPA O1eHUTE PUCK BHE3AIMHOTO MPEKpaLieHus noaepkku Python B HOBbIx IIK-2.B.3
W3 kakuX OCHOBHBIX YacTei COCTOMT Jr00ast kpoccruiaThopMeHHast YK-1.3.2 Bepeusx i0S 1 NpejUIoKUTe IIIaH MO CHIKEHHIO STOro prcKa s
nporpamma? Kak CHCTEMHBIH MOAXO0/ TOMOTaeT JEeKOMIIO3HPOBATh AOJITOCPOHHOTO MPOCKTA, NCITOIB3YIOIIETO BeeWare
: Kakott apxurexrypaslii nartreps (MVC, MVP, MVVM i Clean IK-3.3.2

3a/1auy co3aHus KpocciuiaTopMeHHOro mpuiokeHus Ha Python,
pasnesss miaTGOopMEHHO-HE3aBUCUMYIO OM3HEC-JIOTUKY, abCTpaKIUIO
unrepdeiica u cneuduunsie s kaxaon OC (Windows, Linux,
Android, i0S) apganrepsi?

Architecture) HanboJee 1enecooopa3HO MPUMEHUTH B
KpoccruiaTOpMEHHOM IPUIIOKeHHH Ha Python it pasneneHus T0ruku
00pabOTKH TAHHBIX U MIAT(HOPMEHHO-3aBUCUMOT0 TIPECTABICHHUS, 1

VK1Y .1 KaKkoi CTaHAapT periiaMeHTUPYeT JOKYMEHTHPOBAaHUE TaKOH
ApXUTEKTYpHI?

OmnucaTh TEXHOJIOTUIO pacTepu3aluu BekTopHoit rpaduxu (SVG) | 11K-4.3.2
B KkpoccmiardopmenHoM Python-npumoxennn Jjuii  obecredeHHs
YETKOCTH HMKOHOK Ha 3KkpaHax Retina (10S) u OOBIYHBIX JHCILIESIX
(Windows) 6e3 HCIIOJIb30BaHUS HECKOJIBKUX HA0OPOB H300paKEHUH.

I'ne HaiiTn opuLMaIbHYO HHCTPYKLIUIO 1O ycTaHOBKe Python-
¢peiimBopka Kivy? Hajitu B mHTepHETE 3 Ha3BaHUS IPOrpaMM, Ha
KOTOPBIX MOHO IHCAaTh MOOHIIbHBIE IIpuiIoxkenus Ha Python. Mcmonb3yst
MIOUCKOBBIE CUCTEMbI H aKkaJieMHuecKue 6a3bl JaHHBIX, cOOpaTh
CPaBHUTEIIbHYIO TabJIHIy aKTyalbHbIX Bepcuil Python-for-android,
Briefcase u Buildozer (Ha Texyuiyto nary)

TIpoananu3upoBaTh TP CTaThH O MPOU3BOAUTENbHOCTH Python Ha VK-1.¥.2
MOOWIIBHBIX YCTPOICTBaxX, BBIIBUTH B HUX IPOTHBOPEYAIUE APYT APYTY
JTaHHBIE O CKOPOCTH 3aITyCKa IPMIOKEHUS U CHHTE3UPOBATh
COOCTBEHHBII BBIBOJ O MPUMEHUMOCTH Python [u1si BHICOKOHArpy»Xe€HHBIX

Bomnpocs! (3agaun) s 3auera / aud¢. 3adera npeacTaBieHsl B Tadnuie 16.
Tabauna 16 — Borpocs! (3amaun) st 3auera / mud¢. 3auera

UTPOBBIX MEXAHUK. Ne n/nt Ilepeuens Bonpocos (3anau) 1ust 3auera / nud¢. 3auera Kox
Kakue undpoBbie HHCTPYMEHTBI U METO/IBI (XEII-CyMMBI, LIH(POBbIE YK-1.¥.3 HMHJMKaTOpa
noamicu, SSL/TLS) HeoOX0AUMO IPUMEHHTD 171 00ECTICUeHUS Y4eOHBIM IJIAHOM HE MPELYCMOTPEHO

JIOCTOBEPHOCTH M LIEJIOCTHOCTHU NePEaBaeMOro OOHOBIICHUS

KpOCCHJIaT(bOpMCHHOI‘O TIPUIIOKEHUS (Pa3aeﬂ 6) OT cepBepa Hepeqeﬂb TEM IJIs1 BBIIIOJIHCHUSA KypCOBOI'O npoeKTa/ KprOBOﬁ pa60T1>1 PpEACTaBJICHBI
pa3paboTYUKa K KIUEHTY? B Tabnune 17. }

Kak n0HsATh, YTO HaliICHHbII B MHTEPHETE KOJ| KAYECTBCHHBIN? VK-1B.1 Tabnuia 17 — [lepeueHpb TeM [yis BHITIOIHEHHUS] KYPCOBOTO MPOEKTA / KYpCOBOH paboThI

| Ne n/nt | [pumepHbIii mepeueHb TeM IS BHIIONHEHMS KyPCOBOTO MPOCKTa/ KyPCOBOH |




padoThI

YueOHbIM MIAHOM HE MPElyCMOTPEHO

Bompocsl 1yt mpoBeieHHMS TNPOMEXKYTOUHOH aTTecTallud B BHAE TECTHPOBAHMS
npezAcTaBieHsl B Tabmue 18.

Tabauna 18 — IlpuMepHslii nepedeHb BOIPOCOB JJIsl TECTOB

Kox

Ne /i [IpumMepHbIil IepedeHb BOIPOCOB ISl TECTOB
MHJMKATOpa

He npexycmotpeno

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO AMUCUUIUIMHE OOYYarOUIMXCs 3a0YHOI (OPMBI
o0yd4eHws, IpeJICTaBIeHb! B Tabuume 19.

Tabnuua 19 — [epeyeHb KOHTPOJIBHBIX padoT

Ne /i IlepedeHb KOHTPOJIBHBIX paboOT
1 PucoBanue Ha xoJycTe
2 AHuMaIus Ha X0JICTE

10.4. MeToauueckue MaTepHaIbl, onpeensonme MIPOLIEAYPHI OLICHUBAHMS
HHIUKATOPOB, XapaKTepH3YIOIIUX dTanbl (HOPMHPOBAHHMS KOMIETCHIHMIl, CoepiKarcs B
JIOKAIBHBIX HOpMAaTUBHBIX akTax [ YAII, permaMeHTHpYIOINX NOPAIOK H IPOLERypy
MPOBEJCHUS TEKYILEro KOHTPOJIsSI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTALUH O0YYaIOIIUXCS
T'VYAIL

11.  Meronuueckue yka3zaHus Ui 00y4aroIuXcst 0 OCBOCHHIO ANCIUIUTHHBI

11.1. Meroguueckne yka3aHus Ui OOy4alOmIMXCS II0 OCBOCHHIO JIEKI[HOHHOTO
Marepuana.

OCHOBHOE Ha3HA4YCHUE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
nIyOOKOoe W SICHOE W3JIOKeHHE ydeOHoro marepuana. HasHaueHWe COBpPEMEHHOH JISKIMU B
paMKax JMCLUUIUIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMALHUIO [0 TEME, & B OCBOCHHU
(yHIaMEHTAJBHBIX [POOJEM JMCUUIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHX
JOCTHXKCHUI Hay4HOW MbICIU. B yueOHOM mporiecce JIEKIHs BBIIOIHIET METOI0IOIMYECKYHO,
OpraHM3alOHHYI0 U MH(GOPMAIIMOHHYIO (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIA anmapaT
KOHKpPETHOW 00JacTH 3HaHUs, €€ IpOoOJIeMBl, aeT LENbHOE IPEACTaBICHUE O IUCIUILIMHE,
MOKa3bIBAET B3aUMOCBSI3b C PYTUMH JUCIMIUTMHAMH.

IInanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOUIMMHUCS JICKIIMOHHOTO MaTepHaa;

— MOJY4YEeHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb KOTOPBIX
OIpeAesIeTCs LEeIeBON YCTAHOBKOM K KaX 10l KOHKPETHOU TEME;

— TOJIy4eHHE OIbITa TBOPUYECKOW PabOThI COBMECTHO C TIPENOIaBaTEIEM;

— pasButHe  Npo(eCCHOHANBHO-ACIOBBIX ~ KAa4yecTB, JIIOOBM K  MpeaMeTy ©
CaMOCTOSTEIILHOTO TBOPYECKOTO MBIIIUICHHUSI.

— MOsIBJICHHE HEOOXOAMMOro HHTEpeca, He0OOXOIUMOTO AJIsl CAMOCTOSI TENIbHOM PadOThI;

— TIOJTy4eHHUE 3HAHUH O COBPEMCHHOM ypPOBHE Pa3BUTHUS HAYKH M TEXHUKHU M O IIPOTHO3E
WX Pa3BUTHA Ha OIIDKaWIINe rOMbl;

— Hay4MThCSI METOJIMYECKH 00padaThiBaTh MaTepHan (BBLACIATH TJIABHBIE MBICIH W
TOJIOXKEHHS, TIPUXOANTH K KOHKPETHBIM BBIBOAAM, HOBTOPATh HUX B  Pa3iINYHBIX
(hopMyITHpPOBKaX);

— TIOJTy4E€HHE TOYHOTO IIOHUMAHUs BCEX HEOOXOJUMBIX TEPMHUHOB M NOHITHI.

JleKnMOHHBI MaTepual MOXET CONPOBOXIATHCS JEMOHCTpAalMed CIalIoB U
WCTIOJIB30BAHMEM pPAa3JaTOYHOTO MaTepHala IpH TIPOBEACHHM KOPOTKHX JAWUCKycCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIIbHBIX TEMATHK 110 JUCLHUIUINHE.

CTpyKTypa IpeaoCcTaBACHUS JICKIMOHHOIO MaTepyana:
— M3noxxeHue TEOPETHUECKHUX BOIPOCOB, CBA3AHHBIX C PACCMATPUBAEMON TEMOH.
— O06o001LIeHe H3II0KEHHOT0 MaTepraa.
— OtBeTHI Ha BO3HUKAIOLIKE BOIPOCHI IT0 TEME JICKLHH.

11.2. Meroauueckue yka3aHusi Ui OOy4arOLIMXCS IO BBIMOJHEHUIO J1a00paTOPHBIX
pabot

B xozme BbINOJHEHUsT J1a0OPaTOPHBIX PAbOT OOYYAIOIIMICS [OKEH YIIIyOUTh U
3aKpeNUTh 3HAHUS, NPAKTHYECKHE HABBIKU, OBJAIETh COBPEMEHHONW METOAMKOH M TEXHUKOH
IKCIIEPUMEHTa B COOTBETCTBUH C KBaJIM(HUKAIMOHHONW XapaKTEPUCTUKOH o00ydaromerocs.
BeinosnHenue 1abopaTopHbIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-IPAKTHYECKOH, pacueTHo-
AHAIUTHYECKON YacTeil U KOHTPOIbHBIX MEPONPUSATHI.

BeimosHeHne 1a00paTOpHBIX PabOT O0Oy4aromMMCS SBISIETCS HEOTHEMIIEMOHW YacCThIO
N3YYeHHS] AUCLUIUIMHBI, ONpeNeaseMOod y4eOHbIM IUIAHOM, W OTHOCHUTCS K CpEICTBaM,
obecrieunBarOIINM PEIICHUE CIEAYIONINX OCHOBHBIX 331a4 00Y4alOIIerocs:

— IpUOOpETeHNne HABBIKOB MCCIIEIOBAHMS MPOLECCOB, SIBICHUH U OOBEKTOB, H3y4aeMbIX
B paMKax JaHHOH JUCHHUILIHHBI;

— 3aKperUieHHe, pPa3sBMTHE W JETaIM3alus TEOPETHYECKMX 3HAHMH, IMOJYYSHHBIX Ha
JIEKLHAX;

— [OJTy4eHHe HOBOH HH(OpPMALIUK 110 U3y4aeMOi IUCLUILINHE;

— NprOOPETEHUE HABBIKOB CAMOCTOSTENBLHON paboThl ¢ 1abopaTOpHBIM 000PYI0BaHHEM
U Ipudopamu.

3ajaHue Mo KaxJa0i 1abopaTopHOil paboTe 00ydaroIUiCs MONTy4YaeT B COOTBETCTBUM C
IUIAHOM IIPOBEJEHMS JIAOOPATOPHBIX 3aHATHH. 3ajaHMs Ha JIAOOPATOPHBIE PAOOTHI SABIISIOTCS
UHIUBUAYaTbHBIMH, a caMH pPabOTHl BBIIONHAIOTCA (poHTanbHO. IIpomecc BBHIIOTHEHHSA
71a00paTOPHOH PaboTHI KOHTPOIMPYETCs MpemnojaBaTeaeM. B ciydae BOSHUKHOBEHHs BOIPOCOB
U 3aTPY[HEHUH y CTYJECHTOB MpEnoJaBaTelb OKa3bIBACT HEOOXOAUMYIO KOHCYJIBTaTHBHYIO
nomomb. Ilo OKOHUaHMM BBINOJNIHEHMS 3aJlaHUA CTYIEHT JEMOHCTPUPYET HPENOAaBaTelIo
pe3ynbTaT Ha SKpaHe MOHHTOPA, OTBEYAET Ha ITOCTABJICHHbIE BOIIPOCHI.

CrpykTypa u GpopMa oT4eTa 0 J1abopaTopHOit paboTe

OTueT 10JKEH COAePIKaTh:

— TutynpHbIM TUCT;

— 3ajanue;

— Marematuueckyro ocTaHOBKY 3a/1a4u (IIPH HEOOXOAUMOCTH);

— Biok-cxemy anroputma ('OCT 19.701-90 (MCO 5807-85)), nepssie 4 paboThL.;

— JIMCTHHT TIPOTPaMMBbI;

— IpumMepsl paboThI IPOrPaMMBl;

— BeIBOBI 110 pabore.

OT4eT MpeAoCTaBISETCS B AJEKTPOHHOM BHUJE M IMOCIIE 3aLIUThI PabOThl IOJDKEH ObITh
BBUIOXEH B JIMYHOM KaOMHETE 00y4aroIerocs.

TpeboBanus k odopmieHUIO oTYETA 0 1A0OPATOPHOI paboTe
OdopmiieHre oTdera 0 1abOPaTOPHON PabOTE MOKHO COOTBETCTBOBATH TPEOOBAHHSIM
I'OCT 7.32 — 2017, npexncrasnenusivu Ha caiite I'YAIT https://guap.ru/standart/doc.

11.3. Meroauueckne yka3aHus U 0OYYarOIIUXCs II0 IIPOXOKICHHUIO CAMOCTOSTEIBHON
paboThl



B xo07ie BBHINOTHEHUsI CAaMOCTOSATEIBHONW PabOTHI, OOYYAFOLIHIACS BBIMOJIHSAET paboTy Mo
3aJlaHHI0 M MPU METOIMYECKOM PYKOBOJICTBE IpenojaBaress, HO 0e3 ero HenocpeaACTBEHHOrO
ydacTusl.

Jns oOywarouuxcs mo 3a04HOi (opme 0OydeHHs BBIIOIHEHHE KOHTPOJBHBIX PaboOT
SIBJISICTCSI DIIEMEHTOM TEKYILETO KOHTPOJIS YCIIEBAeMOCTH M CaMOCTOSITENIBHON PaboTHI.

B mpouecce BBINOIHEHUSI CaMOCTOSTENBHOW PaboThl y 00y4arowmerocst (popMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE PaboYero BpeMEHH, KOTOPOE MO3BOJISET MY Pa3BHBATh yMCHHUS
M HaBBIKM B YCBOCHHHM M CHCTEMAaTH3aLMU IPHOOpETAaeMbIX 3HAHHMII, 00ECIeUMBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHs, MOMOTAeT MOJYYUTh HABBIKUA IOBBIIICHHS
podeCcCHOHANTBHOTO YPOBHSI.

MeToMYeCKUMH ~ MaTepUalaMi,  HANpaBISIONMMH  CaMOCTOSTENbHYIO — padoTy
00y4aOINXCASBIISIOTCS !

— y4eOHO-METOAMYECKII MaTepHa 0 JUCIUIUINHE;

— METOJMYECKUE YKa3aHUsl MO BHIOIHEHHIO KOHTPOJIBbHBIX paboT (1u1s1 00ydarouuxcs no
3a04HOU (hopMe 00yUeHUs).

11.4. Meroguueckne ykazaHUs JUIS OOYYalOIIMXCA 10 IPOXOXKICHUIO TEKYIIETOo
KOHTPOJISl yCIIEBAEMOCTH.

Texynuii KOHTPOJNb YCHEBAEMOCTH IpeIyCMaTpUBACT KOHTPOJIb KauyecTBa 3HAHUU
00ydJaromuxcs, OCyHIECTBISIEMOr0 B TEUCHHE CEMECTPa C IIEIbI0 OICHUBAHUS XO/a OCBOCHUS
JMCLUTIIMHBIL.

OCHOBHBIMH ~METOJaMH  TEKYLIETO KOHTPOJS YyCIEBAaGMOCTH SIBJISACTCS — 3alIuTa
J1a00paTOPHBIX pabOT M KOHTPOJIb MOCEIICHHS JICKIHOHHBIX 3aHITHH.

Iocne BeimonHeHuss U odopmiieHUs 1abopaTopHOil paboTel cTyAeHT 3anmiiaet ee. OH
JOJDKEH OOBSCHUTH MPENOAaBATENII0 JTAllbl BBIIOJHEHUS pPabOThl, OTBETHUTh Ha BOIPOCHI
npenojaBaress, MOAU(PUIPOBATh paboTy MO MPOChOE MPenoaaBaTes.

[NonyueHne CTyJEHTOM MO HMTOTaM TEKyIero KOHTpoyisi meHee 50 OamioB CHMXKaeT
OLIEHKY IIPU IMPOMEXYTO4YHOH arrectanuu Ha | Oamn (Tabmuma 14), menee 40 GamioB — Ha 2
bayuia, MmeHee 35 — Ha 3 Oasua.

11.5. Meroanueckue yka3aHus JUisi OOyYaIOIIMXCsl O HMPOXOXKICHHUIO MTPOMEIKYTOUHON
aTTEeCTALUH.

[Mpomexyrounast — arTectauust  OOY4alOIIMXCS  NPEAYyCMaTPHBACT  OLCHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATEIbHBIX PE3YJAbTAaTOB O0ydYeHHs N0 auchuIuiiHe. OHa BKIIOYACT B
ceost:

— 9K3aMeH — (popMa OLCHKH 3HAHMIl, OTYyYEHHBIX 00Y4aIOUIMMCs B IIPOLIECCE U3YUCHUS
BCEii AUCLUUIUIMHBI WK €€ YaCTH, HABBIKOB CAMOCTOSTENIbHON paboThl, CIIOCOOHOCTH MIPUMEHSTh
HX JUISl PEeIICHHs MPAKTHYECKUX 3a1ad. ODK3aMeH, KakK IPaBWIO, MPOBOJMTCS B IEPHOJ
9K3aMEHAIIMOHHOW CECCUM M 3aBEepIIAeTCs] ATTECTALMOHHON OLIEHKOH «OTIMYHO», «XOPOLIO»,
«yJOBIICTBOPUTEIHHOY, KHEYOBICTBOPUTEILHOY.

CucreMa OLIEHOK NpPHU HPOBEJCHUM IPOMEXKYTOUHOH aTTECTallMM OCYIIECTBISIETCS B
coorBeTcTBMH ¢ TpeboBanusimu [lomoxenuin «O TekylieM KOHTpOJE YCHEBAEMOCTH U
MPOMEKYTOYHOU artTecraumu cryneHToB ['YAII, oOydarommxcst mo mporpaMMbl BBICLIETO
obpazoBanuss» U «O MOIYJIbHO-PEHTHHIOBOI CHCTEME OLIEHKH KadecTBa y4eOHOH paboThl
ctyzneHtos B ['VAII».

JIuct BHeceHHs U3MEHEHUH B pab0dyto MPOrpaMMy AUCHHUILINHEL

JlaTa BHECeHUS
M3MEHEHHUH U
JIOTIOJTHEHHH.

ITonmucek BHecIIETO
MU3MCHCHUA

CopneprkaHne U3MEHEHUH 1 JONOJIHEHUH

JlaTta u Ne

[POTOKOJIA
3acelaHusL
Kadeapsl
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