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AHHOTaNMA

Hucuumumna «Pa3paborka MCP cepBepoB» BXOOUT B 00pa30BaTENbHYIO MPOrpamMMmy
BBICILIETO 00pa3oBaHUsi — MPOrpaMMy MarucTpaTtypbl IO HAalpaBiICHUIO MOJITOTOBKHU/
cnenuanbHoctd  09.04.03 «IIpuknagnas wuHbOpMATHKAa » HANPABICHHOCTH/CIICIHATN3AIIH
«Pa3paboTka kpoccriarOpMEHHBIX CUCTEM C UCIOJIB30BAHUEM HCKYCCTBEHHOTO MHTEIUICKTA.
Juctummaa peanu3yercs kadempoid «Nod 1.

JlucuuninuHa HaneneHa Ha GOpMHUpPOBaHHE Y BBITYCKHUKA CIEIYIOIIMX KOMIETEHITHI:

IMIK-3 «CrocoOHOCTh MPOCKTUPOBAThH HH(DOPMAIMOHHBIC TPOIECCHl U CHCTEMBI C
MCIOJIb30BaHNEM MHHOBALIMOHHBIX HHCTPYMEHTAIBHBIX CPEJICTB)

Coneprxkanue TUCIMUILUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C TPOCKTUPOBAHUEM,
pa3palboTKoii, TecTUpoBaHUuEM U compoBoxkaeHueM MCP-cepBepoB Kak cpeicTBa MHTETpalldd
OOJIBIINX S3BIKOBBIX MOJIEJIEH C BHEIIHUMH CUCTEMaMU, UCTOYHUKAMH JAaHHBIX U MPUKIIAHBIMU
CEPBHCAMH.

[IpenogaBanue AUCHUILIMHBI TMPEAYCMATPUBACT CICAYIOIIHE (OPMBI OpPraHU3AIHUN
yueOHOro mpolecca: CceMuHapbl, JabopaTopHble pabOTHI, caMOCTOsITeNbHAas paboTa
00ydJaromerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOYHASI aTTecTarus B opme 3adera (3 cemectp).

OO0mias TpyA0EMKOCTh OCBOEHUS JAMCLMILIMHBI COCTaBISET 3 3aueTHBIX eAuHMIbI, 108
4acoB.

SI3bIK 00yUueHUs 0 TUCIUILINHE KPYCCKHM »



1. TlepedyeHb mIaHUPYEMBIX PE3yIbTaTOB OOyUEHUS MO JUCIUILINHE

1.1. Denu npenogaBaHus TACHUTLTAHBI

Lenbto  mpemnopaBaHusi  OUCHUIUIMHBI  SIBISIETCA  [OJIydeHHE  OOydYarolUMUCS
HEOOXOUMBIX 3HAHWM, YMEHUN M HABBIKOB B 0OJACTH MPOEKTHpOBaHUs U pa3zpadborku MCP-
CEpBEpPOB, OCBOCHHE TMPOTOKOIBbHBIX M aPXUTEKTYPHBIX MPUHIUNOB uHTerpauuun LLM-
MPWIOKEHUH C BHEITHIMH HHCTPYMEHTAMU U JTAHHBIMH, a Takke (opMHpOBaHUE MPAKTHICCKIX
HABBIKOB CO3/IaHUS, TECTHUPOBAHUS U COMPOBOXKICHHS CEpBEPHBIX KommoHeHToB ansa WU-
OPUEHTUPOBAHHBIX CUCTEM.

1.2. JlucuuminHa BXOAWT B  COCTaB  4acTH, (opmMupyemMord  ydaCTHUKaAMH
00pa3oBaTesibHBIX OTHOIICHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (J1ajee —
OI1 BO).

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O JUCIHUILTUHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbraTe m3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIanaTh CIEAYIONTUMU
KOMIETSHIMSIMHU WM WX 9acTaMu. KoMIeTeHIIMN U WHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETEHIIMN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymnma) Konu Kon n nauMeHnoBaHue WHIUKATOPA JOCTHIKEHUS
KOMIIETEHIIHH HAHMCHOBARMIE KOMIIETEHIINH
KOMITETCHIIH
[1K-3.3.1 3HaeT HOMEHKJIATYPy U CIIOCOObI
[TK-3 CriocoOGHOCTh | ajanTaliii MHHOBAIMOHHBIX HHCTPYMEHTAIbHBIX
MIPOCKTUPOBATH CPE/ICTB MPOEKTUPOBAHUS MPOIIECCOB U CHCTEM
nH(pOpMaILMOHHbBIE [TK-3.Y.1 ymeeT rubko npuMeHsTh
MpodeccHoRabHbE MIPOIIECCHl U WHHOBAIIMOHHBIE HHCTPYMEHTAIbHBIE CPECTBA K
KOMITETEHIIHH CHUCTEMBI C KOHKPETHBIM 3a/1ayaM POECKTUPOBAHUS
HCIIOJIb30BaHUEM WH(OPMAIMOHHBIX MTPOIIECCOB U CUCTEM
WHHOBAIIMOHHBIX [TK-3.B.1 BnaneeT npakTHUECKUMHU HABBIKAMU
WHCTPYMEHTAJIbHBIX | pa0OTHI C TUTIOBBIMU U MOJIU(PUITUPOBAHHBIMU
CPEICTB MHCTPYMEHTAJIbHBIMU CPEACTBAMU MTPU
MIPOCKTUPOBAHNHU MH(HOPMAITMOHHON CUCTEMBI

2.  Mecro aucuuniauHsl B cTpykType Ol
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IPU U3YYEHHUH CIENYIOIINX AUCIUILINH:
— «CoBp TexH. pa3pad. I1O»,

3. O0BeM U TPyI0EMKOCTh TUCIUILIMHBI
Jlanapie 00 0o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUIIOB y4eOHOU
paboTHI IO TUCHIHUIUIMHE (M pacTpeiesieHue dTOU TPYIOEMKOCTH 110 CEMECTPaM) MIPEACTABICHBI B
tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoemkocTs o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npaxmuueckoit n0020moeKu 34 34
AyoumopHnule 3anamus, BCEro vac. 34 34
B TOM YHCJIE:




nekiuu (JI), (vac)

npaktuueckue/cemunapckue 3anarus (113),

17 17

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomescymounoit ammecmayuu: 3ayer,

3auer, 3auer,

mudd. 3ager, sk3amen (3auer, udd. 3a4, Ik3.)

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUTUIMHBI IO Pa3/ieiaM U BHJIAM 3aHSTHH.
Paznensl, TeMbI JUCIUTLINHBI U UX TPYAOEMKOCTh IPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI

Jlexun
(dac)

13 (C3)
(dac)

JIP
(qac)

KII/KP
(qac)

CP (gac)

Cemectp 3

Paznen 1. Beenenue B Model Context Protocol u
apxurektypy MCP-cepBepos.

Tema 1.1. Haznaueaue MCP, MecTo B 3KOCHCTEME
N -nipunoxeHui.

Tema 1.2. ApxutektypHbie poau host, client,
server.

Tema 1.3. Tunossle cueHapuu npumeHenust MCP-
CEpBEPOB.

12

Paznen 2. Cepsepuble npumutuBsl MCP: tools,
resources, prompts.

Tema 2.1. UHCTpyMEHTBI 1 CXEMBI BXO/IHBIX
IIapaMeTpoB.

Tema 2.2. Pecypcsl, URI u npencrasnenue
KOHTEKCTA.

Tema 2.3. IIpoMnOThI U 111a0JIOHBI
B3aMMOJCHCTBHSIL.

15

Paznen 3. [IpoTokoJ B3aMOIEUCTBYS, ) KU3HECHHBIM|
LUK COENUHEHNS U 0€30IIaCHOCTb.

Tema 3.1. JSON-RPC u ctpykTypa cooOuieHwmii.
Tema 3.2. anmunanu3anus, corjiacoOBaHue
BO3MO>KHOCTEH M 3aBEpPLICHUE CECCUMU.

Tema 3.3. Tpancnoptsr stdio u Streamable HTTP.
Tema 3.4. ABropusanus 1 6a30BbIe MEPHI 3AIIUTHI
MCP-cepsepa.

16




Pa3znen 4. Peannzanus u rectupoBanue MCP-

CEpBEpOB.

Tema 4.1. Opranuzanus cepBepHOro MPOeKTa.
Tema 4.2. O6paboTka OMUOOK, BATUIAIIHS,

JIOTUPOBAHHE.

Tewma 4.3. OTnazika ¥ TECTUPOBAHUE C
ucnoib3oBanrueM MCP Inspector 1 TeCTOBBIX

KJIMCHTOB.

16

Paznen 5. Dkcruyaranus u conpoBoxaeHue MCP-

CEpPBEPOB.

Tema 5.1. PazBepThiBaHM€ U yIIaKOBKa.
Tema 5.2. HabnmoaeMoCTh, JOKYMEHTAIIHS U

COIIPOBOXKACHUC.

Tema 5.3. IlpoextupoBanue yueb6Horo MCP-
cepBepa o]l NPUKIIAJHON CLIEHapUH.

15

Uroro B cemectpe:

17

17

74

Hroro

0 17

17 0

74

o0y4armuMucs

[IpakTnueckas

IOATOTOBKA
OIIPCACIICHHBIX

TPYAOBBIX

po(heCCHOHATBHOMN NEeATeIBHOCTBIO.

3aKJIKI04YACTCA
yHKuMi,

B  HCHIOCPECACTBCHHOM
CBA3aHHBIX C

4.2. CopaepkaHue pas3/iesioB U TEM JICKITMOHHBIX 3aHSITHI.
Copep:xanuie pa3fesioB U TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0IHIIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOT'O [UKJIA

BBITTOJIHEHUH
Oymymeit

Howmep pasznena

HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIITMOHHBIX 3aHATUH

Y4eOHBIM IJIAHOM He NMPeIyCMOTPEHO

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUUYECKUX 3aHATUN U UX TPYAOEMKOCTh IPUBEACHBI B Ta0aHI1Ie 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

W3 Hux Ne
Ne | Tewmspl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, | AUCIUI
(dac) JIUHBI
Cemectp 3
1. | Apxurekrypa MCP u [TpoGnemHbIit 3 3 1
cLeHapun ceMHHap, pazoop
npumenenus MCP- KEMCoB
cepsepos B 1U-
CHUCTeMax
2. IIpoexTupoBanue CeMuHap-nuckyccus, 4 4 2
tools, resources u AQHAJIN3 MPOCKTHBIX
prompts s peLIeHuit
IIPUKJIATHOTO
cepaepa
3. JSON-RPC, Pa360p mpoTOKOIBHBIX 3 3 3




JKU3HEHHBIN ITUKIT
COCIUHEHHS 1
COrjlacoBaHHE

capabilities

COOOIIeHUI, MUHH-
KEHChI

bezonacnocts MCP-
cepBepa:
aBTOPHU3AIINS,
OTpaHUYCHUS
JOCTYTIA, 3alIUTa OT
3JI0yTOTPeOICHUIA

Keiic-cemunap,
o0cyXIeHNE
APXUTEKTYPHBIX
KOMITPOMHCCOB

3,5

IIpoexTHBI ceMuHap
110 IOATOTOBKE U
3aIIHUTE KOHLETINN
yuebnoro MCP-
cepeepa

IIpesenranus u peer
review

4,5

Bcero

17

4.4. JlaboparopHble 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh IIPUBEICHBI B TadIHILIE 6.

Tabmmua 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb

No
o/

HaumenoBanue nabopatopHbix paboT

TpynoemMkocTs,
(gac)

N3 Hux
MPAKTUYECKOU
MOJATOTOBKH,
(gac)

Ne
paszena
JIACIIMIT

JINHBI

Cemectp 3

Pa3BepThiBaHuE Cpelibl M CO3/1aHKE KapKaca
MCP-cepBepa

Peanuzanus u TeCTUpOBaHUE HHCTPYMEHTOB
(tools) ¢ Banmuaanuen BXOIHbIX TapaMeTPOB

2,4

Peanuzarus pecypcos (resources) u
IPOMIITOB (prompts) i MPUKIIATHOTO
CIIeHapHs

[NoaxiroyeHne TpaHCTIOPTa, MPOBEPKA
capability negotiation u otnanka B MCP
Inspector

3,4

JlorupoBanue, 06paboTka OmuOOK U
MOJITOTOBKA cepBepa K
nyOJIMKaIluI/ IeMOHCTPALIUT

4,5

Bcero

17

4.5. BbhlinosHEeHHE KypCOBOTO MPOEKTa/ KypcoBOW pabOThI

Y4eOHbBIM MJIAHOM HE TPeAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroumxcs
Busl camocTosTensHON pabOTHI U €€ TPYIOEMKOCTh TIPUBEICHBI B Ta0HIe 7.




Tabmmma 7 — Bugbsl caMOCTOSITENHHOM pabOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yueHne TeopeTHIecKoro Marepuasia
50 50
nucuurnabl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 14 14
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTponbubie pabotsl 3a04HiKOB (KP3)
IToaroToBka K mMpoOMeEXyTOYHOU 10 10
arrectaruu (I1A)
Bcero: 74 74

5. IlepeueHb y4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITENTEHOU Pa0OThI 00yUarOIUXCs MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-MeTOIMYECKUE MaTepuasbl ISl CaMOCTOSTENIbHON padoThl 00YyYaroIMUXCsl YKa3aHbl B

IL.II. pa3aesnoB 6-11.

6. IlepeueHb neyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3aHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaulle 8.
Tabauna 8— IlepedeHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3JaHUM

HIudp/
URL anpec

bubnuorpaduueckas ccpiika

KomuectBo

AK3EMILIIPOB
B OMOJIMOTEKE

(xpome
ANEKTPOHHBIX

AK3EMILISIPOB)

https://www.piter.com/collection/all/product/ai-

inzheneriya-postroenie-prilozheniy-s-
ispolzovaniem-bazovyh-modeley

XbtoeH Y. Al-unxenepus.
[TocTpoeHue npunokeHui ¢
HCIIOJIb30BaHUEM 0a30BBIX
Mojenen. — CaHKT-
[TerepOypr : [Murep, 2026. —
560 c. — ISBN 978-601-12-
4595-1

https://www.piter.com/collection/mashinnoe-
obuchenie-ii/product/razrabotka-prilozheniy-
na-baze-gpt-4-i-chatgpt-2-e-izd

Kenen O., briete M.
PazpaboTtka nmpuiaoxeHuit Ha
6aze GPT-4 u ChatGPT. 2-¢
nu3a. — Cankt-IlerepOypr :
ITurep, 2026. — 304 c. —
ISBN 978-601-08-4417-9

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOMN cetn « HTepHeT»




[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB UH(OPMaLIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHMS JIUCLUIUIMHBI
npuBesieH B Tabnuie 9.

Tabmuna 9 — IlepedyeHb SJIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpcoB HHGPOPMALMOHHO-
TeJeKOMMYHUKaMOHHOMN ceT «HTepHeT»

URL anpec HaumenoBanue

https://urait.ru/ O6pa3oBarenbHas mwiaTdopma KOpaitt

http://lib.guap.ru/ bubmuorexa ['VAII

https://znanium.com/ | DneKTpoHHO-OMOIMOTEUHAs cucTeMa Znanium

https://book.ru DeKTpoHHO-0MOIoTeuHas cuctema book.ru

8. IlepedeHb MHGOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. [lepeueHp MporpaMMHOIO OOECIEUEHHUs, HCIOJb3YyeMOr0 MpU OCYIIECTBICHUU
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
Ilepeuensp nCmoNIB3yeMOro NpPOrpaMMHOTO oOecnieueHns peacTaBieH B Tabaune 10.

Tabmuna 10— [lepeuens nporpamMmmHoro obecredeHus

Ne i/ Haunmenosanue
1 Python 3.13
2 Anaconda3
3 PyCharm Community Edition
8.2. Ilepeuenn MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIlecca MO JUCIUILTHHE
[lepeuens WMCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabymue 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKas Oa3a
CocraB MaTepuHaIbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa30BaTeNbpHOTO MpoIiecca Mo JUCIUILINHE, TpecTaBleH B Tabmuiel 2.

Tabmmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynutopun
n/m MaTepHUaTbHO-TEXHIUUECKOHN 0a3bl (Tipu HEOOXOMMOCTH )

MynsTuMeanitHas TEKIMOHHAS aYAUTOPUS

2 | Cnenuanu3upoBaHHast 1abopaTopust 52-19, 52-17

10. OueHouHsble cpeACTBa AJIs MPOBEACHUS TPOMEKYTOUHON aTTECTAlUU
10.1. CocTaB OLIECHOYHBIX CPEACTBIJISI TPOBEACHUS TPOMEKYTOUHOW AaTTECTALUH
o0OyJaromuxcs Mo AUCHUIIINHE MPUBEACH B Tadnuie 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS POMEXKYTOYHOM aTTeCTAIlNK

Buza npomexyTo4HOM aTTecTalluu IlepedyeHb OLICHOYHBIX CPEACTB

Cnucok BOMpoOCOB;
3auer




10.2. B kauecTBe KpHUTEpHEB OIECHKH YPOBHSI C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIUH 00ydJarouMMucs NMpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B Teuenne cemecTpa MOXKET UCIOIb30BaThCS
100-6amnpHass  mKaja  MOJYJbHO-PEHTHHTOBOM  CHCTEMbl  YHHMBEPCHTETa,  IpPaBHIIA
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS chOpMHUPOBAHHOCTH KOMIETEHITHI

Or1eHKa KOMITETEHIUN

XapakreprcTrka chopMUPOBAHHBIX KOMIIETEHITUH
5-OajUIbHAs HIKaIa P P (opmpo

OOyyvarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI IIPOTPAMMHBIA MaTepya;

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHHO U TPAMOTHO €r0 U3JIaraer;

— OMHUPasICh HAa 3HAHWUSI OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTyphl,
«OTJIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC TMOJOXKECHHS C MPAKTUYECKON
«3aUTEHO» JEATETbHOCTHIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U ApIrYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJaeT BBIBOJIBI M 000O0IIECHHMS;

— CBOOO/THO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBWIbHO BBITOJIHWI OT 90% 10 100% TecTOBBIX 3aaHui .

OO6yuarommmiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepuai, TPAMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
«GauTEHO» HaIpaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICET CUCTEMOM ClelnaIn3upPOBaHHbIX TOHATUH.

— NPaBUILHO BBIMOIHUI OT 70% 10 89% TeCTOBBIX 3aJaHUH .

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW NpPOTrpaMMHBIA MaTepua,
[0 CYLIECTBY H3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM

TUTEPaTYypPHI,
— JIOMYCKaeT HeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«y/IOBJIETBOPUTENILHOY» | — UCIIBITHIBAET 3aTPyJHEHUS B MPAKTUYECKOM HPUMEHEHUU 3HAHUI
«GAYTEHO» HaIpaBIICHUS;

— c1a00 apryMeHTHPYET Hay4HbIe MOJIOKEHMS,;

— 3aTpynHseTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIIECHU;

— YACTUYHO BJIAJEET CUCTEMON CIIENHAIN3UPOBAHHBIX TOHITHIA.
— NPaBUILHO BBINOJHUI OT 51% 110 69% TeCTOBBIX 3aJaHuil .

— o0yyaronuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
MaTepHana,
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMUOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIHHO» | PACCMOTPEHUHU MTPOOJIeM B KOHKPETHOM HaIpaBIeHUY;
«HE 3aUTCHO» — UCTIBITBIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHUIA,
— HE MOXKET apryMEHTHPOBATh HAYYIHBIC ITOJOXKCHUS;
— He GOpMYITUPYET BEIBOJAOB M 0000IIEHHUH.
— NIPABHJILHO BBIMOIHUI MeHee 51% TeCTOBBIX 3aJaHui .




10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UIIM UHBIE MaTEPHUAIIbI.
Bormpocs! (3agaun) nmst s5Kk3ameHa npeicTaBlieHbl B Taduumie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 2K3aMeHa

No /it [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa Kox
MHAMKATOpa
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne i/t [Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera HHKATOPA

1. ITonsitTue MCP u ero Ha3HaueHHE B apXUTEKTYpE [IK-3.3.1
coBpeMeHHbIX MU -nipuiioxxeHui.

2. ApxutekrypHsie pos host, client u server B MCP. [1K-3.3.1

3. Ocnosuble cepBepHbie mpuMmuTHBBl MCP: tools, resources, [1IK-3.3.1
prompts.

4. Kusznennsnii nukn coenuaenns B MCP: uannmanuzanus, TIK-3.3.1
pabouast (asa, 3aBepiieHue.

5. Crangaptasie Tpancnoptsl MCP u kputepun ux BeiOOpa Ass [1IK-3.3.1
JIOKQJIBHOTO M YAQJIEHHOT'O CLIEHAPHEB.

6. Crnpoektupyiite Habop UHCTpYMeHTOB (tools) mist MCP- [IK-3.V¥.1
cepBepa, UHTErPUPOBAHHOI'O C CUCTEMOM YIpaBlIeHUs
MIPOEKTaAMHU.

7. [Ipemnioxxute cTpykTypy pecypcos (resources) u URI mns [IK-3.V.1
MCP-cepBepa, peaoCTaBIISIIONIETO JOCTYI K 0a3e 3HaHUN
OpraHu3aIMH.

8. Omnpenenure, kakue GyHKIMH MpUKIaaHoOTO cepBuca cienyer | [1IK-3.V.1
peanu3oBath Kak tools, kakue — Kak resources, a Kakue — Kak
prompts. OG0cHYyiiTe BBIOOP.

9. IIpennoxute cxemy tectupoBanuss MCP-cepsepa ¢ [IK-3.V.1
UCIO0JIb30BaHKEM Inspector, KOHTPAKTHBIX TPOBEPOK U
KYPHAIUPOBAHHSL.

10. Onuinte moaxoa k ooecreuennio 6e3omacuoctd MCP- IIK-3.V.1
cepBepa npu paboTe ¢ YyBCTBUTEIbHBIMU TAHHBIMH U
yaJ€HHBIMU TPAHCIIOPTAMHU.

11. Pazpaboraiite cTpykTypy yuebnoro npoexkra MCP-cepsepa: [IK-3.B.1
COCTaB MOJIyJIEH, CIIOM, OTBETCTBEHHOCTh KOMIIOHEHTOB.

12. Onummre NpakTUYECKUN NOpsANOK peanu3anuu nHctpymenta | [1K-3.B.1
MCP c Banmaamnueil BXOJHBIX TapaMeTPOB U 00padOTKOM
OLINOOK.

13. Onumure NpakTHYECKUN MOpAIoK peanu3anuu u nyonukamuu | [1K-3.B.1
pecypca MCP ¢ BO3MOXHOCTBIO €10 00HAPYKEHUS KIHEHTOM.

14. ITokaxkure, Kak OpraHU30BaTh JJIOTUPOBAHUE, JUATHOCTUKY U [IK-3.B.1
BOcIpon3BoauMoe tectupoBanne MCP-cepBepa Ha 3Tane
COINIPOBOXKACHHSIL.

15. [Ipoananusupyiite npumep c60s npu nunuanuzaguu MCP- [IK-3.B.1

CCCCHU U NPCIIOKUTC MOPAAOK JUAT'HOCTUKU U UCHTPABJICHUSA.

B TaOnuie 17.

[lepedyeHp TeM AJIsl BBIOJIHEHUSI KypCOBOTO MPOEKTa/ KypcOBOW pabOThl IMpEICTaBIICHBI

Tabmuua 17 — IlepeueHb TeM A7 BHIIOJTHEHUSI KYPCOBOT'O MMPOEKTa / KypCOBOil paboThI




Ne i/m
paboTHI

[IpumMepHbIi TepeyeHb TeM Ui BBIIOJIHEHUS] KypCOBOTO MIPOEKTa/ KypCOBOM

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTO‘IHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeICTaBICHbI B Tabsmie 18.

Ta6ymma 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHIUKAaTOpa

1. [IpounTaiiTe TEKCT U BRIOEPUTE OJMH MPABUIBHBINA OTBET.

Kakoit popmar oOmMena cooOuieHusMu Jiexxut B ocHoe MCP?
* JSON-RPC 2.0

* REST

* GraphQL

* SOAP

[IK-3.3.1

2. HpO‘IHT&ﬁTC TCKCT U BBI6€pI/ITC HCCKOJIBKO ITpaBUJIbHBIX OTBCTOB.

Kakue u3 nepeyrcieHHbIX CYIIHOCTEH OTHOCATCA K OCHOBHBIM
cepBepHBIM BO3MOkHOCTsIM MCP?

* Tools

* Resources

* Prompts

* Webhooks

[IK-3.3.1

3. [IpounTaiiTe TEKCT U BBIOEPUTE OJIMH MPABUIbHBIA OTBET.

UYro npoucxoauT Ha sTane nHunuanuzanun MCP-coenqunenns?
* BrinosiHsgeTcs TONBKO Nepeada MoJib30BaTeIbCKOro 3ampoca
» Coryacyrorcst BO3MOKHOCTH CTOPOH M BepcHsi MPOTOKO0JIAa
* BrinoniHsgeTcs TOIbKO ayTeHTU(UKALIKSA IO TapOJI0

» CepBep nepenact Bce JOCTYNHbIE TaHHBIE KIIMEHTY

IIK-3.3.1

4. [IpounTaiiTe TEKCT U BBIOEpUTE JBa PABUIBHBIX OTBETA.

* stdio

e Streamable HTTP
* FTP

e SMTP

Kakue crangapTHble TpaHCTIOPTHI ompeseeHsbl B cnenudukanua MCP?

IIK-3.3.1

5. [IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUIBHBIA OTBET.

MO/IETIbIO BHEIIIHETO JEeHCTBUSA?
* Prompt

* Resource

* Tool

* Log stream

Kakoii T cepBepHoit Bo3MoxkHOCTH B MCP npenHa3zHadeH 1Jid BhI30Ba

[IK-3.¥.1

6. [IpounTaiiTe TEKCT ¥ BRIOEPUTE OJIMH MPaBUIILHBIN OTBET.

* BeinosHeHue npou3BoIbHOTO M0O60YHOTr0 Y deKrTa
* XpaHeHue JaHHbIX, 10cTYNHbIX 10 URI

Urto u3 mepeuncieHHoro Hanbosee xapakrepHo s resource B MCP?

ITIK-3.V.1




* 3anyck KOHTeliHepa
» COop TeneMeTpuu KIMEeHTa

[TpounTaiiTe TEKCT U BHIOEPUTE HECKOJIBKO MPABHILHBIX OTBETOB.

Kakue mepsl oTHOCSTCS K 6a30BbIM MpakTHKaM Oe3onacHocT MCP-
cepsepa?

* [IpoBepka u Bajuaanus BXOAHbIX JAHHBIX

* [IpenocraBieHue MMHIMAJIBLHO HEOOXOAMMOI0 HAOOPA NMPaB

* OTKJIIOUEHUE )KYPHAITMPOBAHUS BO BCEX Cpeaax

* Ucnosab3oBanue mexaun3sMoB apropusanuu 1 HTTP-based
transport

[IK-3.V.1

[IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUILHBINA OTBET.

Kakoii HHCTpYMEHT pEeKOMEHIYEeTCsI UCIIOJIb30BATh B MIEPBYIO O4Yepeb
Ut TectupoBanus u oiaaku MCP-cepeepa?

* MCP Inspector

* FTP-xineHT

* [louTOBBIN CEpBEP

* ['padmueckuii pegakrop

I1K-3.B.1

[IpounTaiite TEKCT U BBIOEPUTE OJIMH MPABUIBHBINA OTBET.

Ecnu cepBep A0KEH MPeloCTaBUTh MIAOIOH B3aUMOJICHCTBUS C
MOJICJIBIO JIJISI TUTIOBOM 3aJ1a4yM, UTO CJIEYET pPeaan30BaTh?

* Prompt

* Resource

* Logger

* Transport adapter

IIK-3.B.1

10.

[IpounTaiiTe TEKCT U BHIOEPUTE OJIMH MPABUIbHBIA OTBET.

Kakoit moaxon Hanbosee KOppeKTeH Npu MPOEKTUPOBAHUH YyUe€OHOTO
MCP-cepBepa?

» CHavyaJia onpeneJinTh NPUKJIAAHON CHeHAPHIA, 3aTEeM ONHUCATH
capabilities u To1bKO IOTOM peajin30BbIBATH CEPBEPHYIO JIOTHUKY
* Cpa3zy nucatb Koj 0e3 IPOEKTUPOBAHUS CXEM U CLIEHApHEB

* OrpaHUYUTHCS ONMcaHueM HHTepdelica 0e3 TeCTUPOBaHUs

* MckiarounTh 00paboTKy OIIMOOK AJIsl YIPOILEHHS peau3aliu

[IK-3.B.1

Kirroun npaBUIIBHBIX OTBETOB Ha TecThl pa3menieHsl B [Ipunoxkennn 1 x PIIJ] w Haxonsares y
cneunanuctos no YMP kadenpsr 41, 3amectutens 3aBeyroniero kadeapoit 1 pyKoBOAUTENS
00pa3oBaTebHOI MPOrpaMMBl.

Cucrema OLIEHMBAHMS TECTOBLIX 3aJaHNUM ITOKa3aHa B Tabiuie 18.1
Tab6muna 18.1 — Cucrema OLIEHUBAHNS TECTOBBIX 3aaHUI

Ne

VYka3aHus 10 OLICHUBAHUIO Pesynprar onieHMBaHuA

(GauwyIBl, OJTyYEHHBIE 32 BBITIOJTHEHUE \
XapaKTepUCTHKA NPAaBUILHOCTH OTBETA)

(TO3UIUHU U3 OHOTO CTOJIOIA

3ajanue 3aKphITOrO THIA HA ITosHOE coBIIaZICHUE C BEPHBIM OTBETOM
YCTaHOBJIEHUE COOTBETCTBHS orieHuBaercs 1 0anom, HEeBEpHBIN OTBET
CUMTAETCSl BEPHBIM, €CIIU Wi ero orcyrcrue — 0 6amioB (1160
YCTaHOBJIEHBI BCE COOTBETCTBHUS YKa3bIBAETCS «BEPHOY \ «HEBEPHOY)




JIPYroro CTOJI011a)

BCPHO COIMOCTABJICHBI C MO3ULUAMU

2 3agaHue 3aKpBITOrO TUIIA Ha [TonHOE cOBNasieHNE C BEPHBIM OTBETOM
YCTaHOBJICHHE olLieHUBaeTcs 1 6amiom, eciiu JOMyIIEeHbI
HIOCJICIOBATEIIEHOCTH CUUTACTCS OLIMOKY MM OTBET OTCYTCTBYET — 0
BEPHBIM, €CITU MPABWIILHO yKa3zaHa | OamioB (JInOO yKa3bIBACTCS «BEPHOM\
BCsl [TOCJIEIOBATEIBHOCTD IU(D «HEBEPHOY)

3 3ananne koMOMHUpoBaHHOTO TUNa | [loHOE coBMazieHNne C BEPHBIM OTBETOM

BBIOOpE OTBETA

¢ BBIOOPOM OJTHOT'O BEPHOT'O OTBETa | OlleHHWBaeTcs | GanyioM, HeBEpHbBIN OTBET
U3 YETHIPEX MPEIJIOKEHHBIX U
000CHOBaHHEM BbIOOpA CUMTAETCSA | YKA3bIBACTCSA «BEPHO»\ HEBEPHO»)
BEPHBIM, €CIIU IIPABUIILHO YKa3aHa
nudpa v NPUBEACHBI KOHKPETHBIE
apryMEHTBI, UCTIOJIb3yeMbIe TTPU

Wi ero orcyrcrue — 0 6amioB (160

4 3ananue komMOuHUpoBaHHOrO THNa | [lomHOE coBnaseHne ¢ BEpHBIM OTBETOM

OTBCTA U3 NPCIIOKCHHBIX U

MMPUBCACHBI KOHKPETHLBIC

BbIOOPE OTBETOB

pa3BepHYTHIM 000CHOBaHUEM
BbIOOPA CUMTAETCS BEPHBIM, €CIIU «HEBEPHOY)
IPaBUJIBHO YKa3aHbl HUPPHI U

APTYMCHTBI, UCITIOJIb3YEMBIC IIPpU

C BBI60pOM HCCKOJIbBKUX BAPHUAHTOB | OLICHHUBACTCA 1 63.J'IJ'IOM, €CJIn JOMMYIICHbI

OIIMOKU WJIH OTBET OTCYTCTBYET — 0
6amioB (JIn0O yKa3bIBACTCS «BEPHOM\

5 3ajanue OTKPHITOTO THIIA C

IIOJIHOTC

IIpaBUIBHBIN OTBET 3a 3aJjaHUE

pa3BEepHYTHIM OTBETOM CUHTAETCA orieHnBaeTcs B 3 Oaia, eciiu AoMyIieHa
BEPHBIM, €CJIK OTBET COBIAIACT C OIHAa OIKUOKA \ HETOYHOCTH \ OTBET
STAJIOHHBIM TI0 COJICPIKAHUIO U

MIPaBWJIbHBIN, HO HE IOJIHBIN - 1 Oai,
ecnu gomnyiieHo 6onee 1 omuOku \ oTBET
HETPaBWIBHBIN \ OTBET OTCYTCTBYET — ()
6amioB (10O yKa3bIBAETCS «BEPHOM\
CHEBEPHOY)

WHCTpyKIUS IO BHITIOTHEHUIO TECTOBOTO 3aaHUsI HaXOIUTCs B Tadnuie 18.2.
Tab6muia 18.2 - HCTpyKIHS 110 BBIMOJTHEHUIO TECTOBOTO 33/IaHUS

No Tun 3aganus

WNHucTpykuus

1 3agaHue 3aKpbITOro THMA Ha
YCTaHOBJICHUE COOTBETCTBHS

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K xaxx101i O3UIUN, JaHHOW B JIEBOM CTOJIOIIE,
o10EpUTE COOTBETCTBYIONIYIO MO3UIINIO B
IIPaBOM CTOJIOLIE

2 3amanue 3aKkpbeITOoro Thna Ha | [IpounTaiiTe TEKCT M YCTAaHOBUTE
YCTaHOBJICHUE IIOCJIEI0BATEIbHOCTD
MOCIIEA0BATENBHOCTH 3anuInTe COOTBETCTBYIOLIYIO
M0CJIeI0BATENbHOCTh OYKB CJI€Ba HAIpaBo
3 3ananue koMOuHUpoBaHHOTO | IIpounTaiite TEKCT, BBIOEPUTE MPABUIBHBIN

THIIa ¢ BEIOOPOM OJTHOTO
BepHOFO OTBE€TAa U3 I-ICTI:IpeX
MPEUIOKCHHBIX
000CHOBaHHMEM BBIOOpa

OTBET U 3alULINTE apIyMEHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA




4 3anmanue komObuHupoBanHoro | [IpounTaiiTe TeKCT, BEIOEPUTE MIPABUIIbHBIE
THUIIA C BBIOOPOM HECKOJIBKMX | BapUaHThl OTBETA U 3aIUIIUTE apryMEHTHI,
BapHAHTOB OTBETA U3 000CHOBBIBAIOIIUE BHIOOP OTBETOB
NPEUIOKEHHBIX U
pa3BepHYTHIM 00OCHOBAaHUEM

BBIOOpA
5 3alaHue OTKPBITOTO THUIIA C IIpounTaiiTe TEKCT U 3aIUIINTE Pa3BEPHYTHII
pa3BEPHYTHIM OTBETOM 000CHOBAHHBIN OTBET

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (hOpMBI
o0yd4eHus, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPEACNAIOIIME  IPOLEAYypbl  OLEHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUMX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, pernmamMeHTHPYIOIUX TMOPSAOK W MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAllMM O0YyJarolInxcs
I'VAIL

11. Meronuueckue yka3zaHus sl OOy4arOIIUXCS 10 OCBOCHHUIO JUCITUTIIMHBI

11.1. Meronnueckue yKazaHus i OOy4arOIIMXCS IO OCBOEHHUIO JIEKIIHOHHOIO
MaTepuana
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO.

11.2. Meronnyeckue yka3aHus JIjs 00y4arouXcs MO YYaCcTUIO B CEMUHApax

OCHOBHOM 11e/BbI0 JIs1 O0YYaIOIIerocs SBISIETCA CUCTeMaTu3alus U 0000IIeHe 3HaHu!
no wu3y4aemMou Teme, paszaeny, (GopMuUpoBaHHE YMEHHUs pPadOTaTh C JAOMOJHUTEIbHBIMU
HMCTOYHHKAMU WH(OOpMAIUHU, COMOCTABIATh M CPaBHUBATh TOYKU 3pPEHUS, KOHCIEKTHPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B cooTBercTBHUM C Beayulen
JTUTAKTUYECKON IIeJIbI0 COJIEP)KaHUEM CEMUHAPCKUX 3aHATUN SIBISIOTCS Y3JIOBBIE, HamOoJsiee
TpyIAHBIE UIS TIOHUMAaHHS M YCBOCHHS TEeMbl, pa3jieibl MUCHUIUIMHBL Crnennduxoi maHHON
(GbopMBI 3aHATHI SBISETCS COBMECTHAsI paboTa mpernojaaBaTess U 00ydaromIerocs: HaJl perieHueM
MOCTaBIIEHHOW MpOoOJeMBbl, a TOWCK BEPHOTO OTBETa CTPOHWTCS HAa OCHOBE YEpeIOBaHUS
VHJIUBUIYAIBHON M KOJUIEKTUBHOM JEATEIBHOCTH.

[Tpu MOATOTOBKE K CEMHUHAPCKOMY 3aHSATHUIO 110 TEME JIEKIIUU HEOOXOJMMO 03HAKOMUTHCS
C TUTAHOM €T0 MPOBEJEHUS, C JINTEPATYPOH U HAYUYHBIMHU MTyOJTUKAITUSIMU 110 TEME CEMHUHapa.

TDG6OBaHI/ISI K IPOBEACHUIO CEMHUHApPOB

Ha CCMHUHApC 06yqaro1111/1171c51 JOJKCH Y4YaCTBOBAaTh B O6cy)KI[CHI/II/I, MNpEaACTaBIATH
APTYMCHTUPOBAHHYIO IMO3UMIHIO, aHAJIM3UPOBATH IPOTOKOJIBHBIC COO6HI€HI/I$I, APXUTCKTYPHBIC
OTpaHUYCHHA U PUCKU 0€30ITaCHOCTH. Pe3y.]'IBTaTBI pa6OTLI MOTYT (I)I/IKCI/IpOBaTBCH B BHIEC CXCM,
CpPaBHUTCIBbHBIX Ta6J'H/III, MHWHU-A0KJIAA0B U ITPOCKTHBIX Hp@)lﬂO)K@HPIfI.

11.3. MeTtonuueckne ykKazaHusl IJIsi OOYYArOIIMXCS IO MPOXOXKIACHUIO MPAKTHYCCKUX
3aHATUN
VY4eOHBIM MJIAHOM HE TPEyCMOTPEHO.




11.4. MeTonuueckne yka3zaHusl Jii OOYYAIOIIMXCS IO BBIMOJHEHUIO JIA00PATOPHBIX
pabort

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOy4arOmUNWCS JIOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0ydaromerocs.
BrimonHnenue mabopaTopHbIX pabOT COCTOMT U3 IKCHEPUMEHTATBHO-IPAKTHYECKOM, pacueTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Breimonuenue mabopaTopHbIX pabOT OOYYAIOIIMMCS SIBJISIETCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONpEeNeiseMOoll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreYnBarOIINM PEIICHUE CIICIYIONNX OCHOBHBIX 33/1a4 00y4YaIOIerocs:

— TpuUOOpeTeHWE HAaBBIKOB WCCIEAOBAHUS IMPOIECCOB, SBICHUH © OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCIHUIUIUHBL;

— 3aKperuieHUe, pa3BUTHE W JCTANIM3alUs TEOPETHUECKUX 3HAHUU, MOJYYCHHBIX Ha
JEKLHMSX;

— TOJy4YeHHe HOBOM MH(OpPMALMH 110 U3y4aeMON AUCIHUILTHUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
o0opyoBaHrEeM U puOopamu.

3amanue U TpeOOBaHUA K IIPOBEAEHUIO 1a00PaTOPHBIX padoT

BapuanT 3agaHus 1o Kaxaou JabopaTOpHOi paboTe OOydYaroUIMiics IOJydaeT B
COOTBETCTBHUU C HOMEpPOM B chucKe Tpymmbl. [lepen mpoBepeHHeM J1abopaTOpHOW pPabOTHI
oOyuJaromemMycsi ClieJyeT BHUMATEIbHO O3HAKOMHTHCS C METOJIUYECKUMHU YKa3aHHSIMH TI0 €e
BBIITOJIHCHUIO. B COOTBCTCTBHUU C 3aJaHUECM 06y11a}01111/1171ca JOJIDKCH ITOATOTOBUTH HGO6XOI[I/IMBIG
JAHHBIC, TIOJIYYUTh OT TMPEMOAaBaTelisi JOMYCK K BBINOJHCHHIO J1a0OpaTOpHOW paboThI,
BBIMIOJHUTh YKa3aHHYIO IOCJIEOBATEIbHOCTh JAEUCTBUN, MONY4YUTh TpeOyemble pe3ysbTaThl,
0(OPMUTH U 3aIIUTUTH OTYET MO TabopaTopHOi padoTe.

Crtpykrypa u hopMa oTyeTa 0 1abopaTopHOM paboTe

Otyer o mnaboparopHoii paboTe MOMKEH BKIOYaTh B C€0s: TUTYJIBHBIA JIHCT,
GbOopMyIUPOBKY 3aJaHMsI, MAaTEeMAaTUYECKYI0 MOJENb, ajJrOpPUTM peIIeHHs 3aJadd, OIMHUCaHUe
Habopa TECTOB, pEaJU3YIOUIyl0 MPEACTABICHHBI aJIrOpUTM MNPOrpamMMmy, Ppe3yibTaTbl
TECTUPOBAHUSI TMPOTPaMMBbl, TMPUMEPHl pPadOThl MPOrPaMMBI, BBIBOABI 1O pe3ylbTaTaM
BEINIOJIHEHHOMI pa6OTI:vI, CIIMCOK HCITOJB30BAHHBIX NCTOYHHUKOB.

TpeboBanust k 0hopMIIEHUIO OTYETA O JIAOOpaTOPHOU paboTe

ITo xaxxmoit yaboparopHOW paboTe BBIMOJHSAETCS OTIENbHBIM OTYEeT. TUTYIBHBIA JHCT
odopmIIsieTcs B COOTBETCTBUU ¢ 00pa3lioM, IpeacTaBieHHbIM Ha caiite 'Y AII (www.guap.ru) B
paszene HOPMATHBHOM JOKyMEHTAlMH Juisi ydeOHoro mporecca. TekcToBble M rpadudeckue
Matepuanbl  OGOPMIIIOTCS B COOTBETCTBUM C HOpMaTUBHBIMU TpeOoBanusimu ['YAII
(Www.guap.ru), H3JIOKEHHBIMM B pa3Jielie HOPMATUBHOM JOKyMEHTallMHM Uil Yy4eOHOro
mporecca.

11.5. Meronnyeckue ykazaHusi 1Jig 00y4aroIIUXcs MO BBIIOJIHEHHIO KypCOBOTO MPOEKTa/
KYpCOBOi1 pabOThI
VY4eOHBIM MIJITAHOM HE MPETyCMOTPEHO.

11.6. MeTonuueckue yka3zaHus Il OOYJAIOIINXCS IO TPOXOXKICHUIO CaMOCTOSTEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUICs BBITOIHAET PaboOTy 1O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpemojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.



B mporecce BBITIONHEHHS] CaMOCTOSATEIBHON paboThl y oOydvaromierocs (GpopmMupyercs
nenecooOpasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMEHUS
U HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHWUN, OOCCIICYMBACT BBICOKHIMA
YPOBCHL YCIICBACMOCTH B IICPUO/ O6y‘I€HI/I$I, IIOMOTacT IMOJYYUTL HABBIKK [MOBBIIICHUA
npoEeCCUOHATIHBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITEIIbHYIO — paboTy
00yYarOIIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIHUILIHHE;

11.7. Metonuueckre yKa3zaHus MJisi OOYy4alOlIUMXCS MO TMPOXOXKJICHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEAYCMaTpUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroIuxcsl, OCyLIECTBISIEMOI0 B TEUEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUIMHBI.

Pe3ynbrarhl TeKyHIero KOHTPOJIS YCIEBAEMOCTH YUYUTBIBAKOTCS IIPU IIPOBEICHUU
IIPOMEKYTOUYHOM aTTECTAllMM HapsLy C OTBETAMHM HAa JK3aMEHALIMOHHBIE BOIPOCHI, ITOCKOJIBKY
OTpa)karoT C(HOPMHUPOBAHHOCTb MEPEUUCICHHBIX B TalOnuue | KOMIETEeHIMH ¢ TOYKHM 3PEHUs
IPUOOPETEHHBIX YMEHUI 1 HABBIKOB.

11.8. Meroauyeckue ykazaHUs Ui OOYYarOIIUXCS 10 MPOXOXKIACHUIO MPOMEKYTOYHON
aTTeCTaIlUH.

[IpomexxyTounass  arrecrtanuss  OOy4yaroIIMXCsl ~ MPEJyCMAaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O0Y4YeHHs 1O muciuruiiHe. OHa BKIIIOYAET B
cebs:

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, MOJYYCHHBIX OOYyYaIOIIUMCS B XO/€ U3yUCHHS
yueOHOM TUCIUTUTMHEI B [IEJIOM UJIM IPOMEXYTOUHas (TI0 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUH
00yJarImUMCs 110 OTJEIBHBIM pa3fieliaM TUCIUILUIMHEI C aTTECTAlMOHHON OIICHKOW «3aYTCHO)
WJIH «HE 3a4TEHOY.

JUJIs  yCHENIHOTO TMPOXOXKJICHUS MPOMEKYTOYHON aTTECTAllMd OOYYAIOUIUICS JOJDKCH

MPOJIEMOHCTPUPOBATh  COOTBETCTBHE KPUTEPHUSIM  OIEHKH ypPOBHA CHOPMHPOBAHHOCTH
KoMIieTeHIni (Tabnuia 14), a Takke BBIIOJTHUTH, BBUJIOKUTH OTUETHl B JIMUYHBIA KAOMHET U
YCHENIHO 3amuTuTh He MeHee 60% mnabopaTopHbIXx paboT. Ha OIEHKY OTAMYHO MOTyT
NpPETEeHA0BaTh TOJBKO T€ CTYAEHTBI, KOTOpPbIE Ha MPOTSKEHUU CEMECTpa BBINOJHIN
KOMaHJHBIN MPOEKT, clalu Bce JabopaTtopHbie pabOThl U MOTYYHIIA B CyMMe MUHUMYM 85% OT
MaKCHMaJIbHO BO3MOYKHOTO KOJTMuecTBa 06amioB U uMeroT 90% mocenienuii JeKuii.

Cucrema OIICHOK TpH TPOBEACHUM TPOMEXKYTOUHOW arTecTanuu (opMupyercs B
CcOoOTBeTCTBUU ¢ TpeboBanusiMu «llomokeHne o0 TeKylleM KOHTPOJE YCIEBAEMOCTH U
MPOMEKYTOUHONH  aTTeCTallud CTyaeHTOB U acnupadnToB [ YAII, oOywarommxcs 1o
00pa3zoBaTeNbHBIM ITPOTpaMMaM BBICIIIETO 00Pa30BAHUSY.



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECIIETO
W3MEHEHHUS

ConepxaHne N3MEHEHHH W JOTIOTHEHUI

Jlata 1 Ne

MPOTOKOJIA
3aceaHusI
Kadeapsl

Iommuce
3aB.

kadempoit




