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AHHOTaIUA

JucuuiuimHa «OOayHple TEXHOJOTMHM» BXOAMT B 00pa3oBaTelIbHYIO MPOrpaMmy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata IO HAMpPaBJICHUIO MOITOTOBKH/
cnenuanbHoct  09.03.03  «llpuknannas wuHbopmaTuka» HampaBieHHOCTH «[IpukmagHas
nHpopmaTuka B nHGOpMaMOHHOHU cheper. ucuummmna peannsyercs kadenpoit «Ned4y,

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIINX KOMIICTCHITHN

[1K-13 «O0nauHble TEXHOIOTUN

Conepxkanure AUCIUIUIMHBI OXBAaTHIBAET KPYTI BOIPOCOB, CBSI3AHHBIX C TEOPETUUYECKUM
0azucoM, HEOOXOIMMBIM [UJIsi OpraHM3alMi  OOJIAYHBIX  BBIYMCICHUNA  (MOHATHE O
pacmpeieieHHbIX BBIYUCIICHUSX, OCOOCHHOCTH DPACIPEICICHHBIX BBIYHCICHUN B TIIOOATBHBIX
BBIUMCIIUTENBHBIX CETAX, OCHOBHBIE TEPMHHBI M TMOHSITHS OOJAYHBIX BBIUMCIICHMIA), a TaKxKe
IIPAKTUYECKON OpraHu3anuedl 00JauHbIX BBIYMCIEHHUH C IOMOIIBIO OJHOTO W3 COBPEMEHHBIX
00IIeTOCTYMHBIX 00JaUHBIX CEPBHUCOB.

[IpenonaBanre MUCHUIUIMHBI IPEIyCMATPUBACT Cleaylomue (OpMbI  OpTraHU3AINH
yueOHOro mpolecca: JeKIHH, JJabopaTopHbIe pabOThI, caMOCTOsITeNIbHAs paboTa 00yUaroIuXcs,
KOHCYJIbTalUH.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs IO JUCIHMILTUHE KPYCCKUIi»



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI
Ilenr mpenogaBaHus TUCHUILIMHBI — OCBOEHHWE TEPMHMHOJIOTHH, CBS3aHHOM C OOJa4YHBIMU
BBIUMCIICHUSIME, TIOJIyY€HHUE CTYACHTaMH HEOOXOAMMBIX 3HAHHWA B 00JACTH TEOPETHYECCKHUX
OCHOB OpraHW3allMi OOJIAYHBIX BBIYUCICHUH W TIOJYYCHHE TPAKTUYCCKUX HABBIKOB
pacmpeieieHHbIX BBHIYUCICHUHN B TJI00ATBHBIX BBIYMCIUTENBHBIX CETSIX, METOJOB M IPUHITUIIOB
peanu3anuu  OOJIAYHBIX TEXHOJOTHHM JUIsl  pacHpeleSIeHHBIX BBIYUCIHMTEIBHBIX CHCTEM,
TEXHOJIOTH OOeCredeHUss B3aUMOJICHCTBUS MPOTPaMM B  COBPEMEHHBIX TIOOATBHBIX
BBIYMCIIUTEIbHEIX CETIX.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3zoBaTeNbHBIX OTHOIIICHUH, 00pa30BaTEIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (lajee —
OII BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUCHHSI IO TUCIHMIUIMHE, COOTHECCHHBIX C
IUTaHUpyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesynbrate u3yueHus AMCHUILIMHBI OOYUYAIOIIUICS JOJDKEH 00JaJaTh CIEIYIOIIUMHU
KOMIICTCHIIMSIMY WM WX 9acTaMH. KOMIETCHIINY U WHIUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHs KOMIETCHIMI W UHAUKATOPOB WX JIOCTHXKECHUS

Koxn u
Kareropus (rpynna) Kon n HauMeHoBaHME WHIUKATOPA JOCTHIKCHHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIINHU
KOMIIETEHIINHU

ITK-13.3.1 3HaeT akTyaabHYyIO TEPMUHOJIOTHUIO B
00JacTsIX pacnpeneeHHbIX BEIYUCIECHUH,
r7100aJbHBIX BRIYUCIUTEIBHBIX CETEH U 00IauyHbIX
BBIYMCIICHHUI

I1K-13.3.2 3HaeT OCHOBHBIE MPUHLIUTIBI
OpraHU3aIiu PACTIPEICTICHHBIX BEIYHCIICHUI;
METO/IbI OpTaHU3aIMU O0JIAYHBIX BRIYUCICHUN
(IaaS, PaaS, DaaS u SaaS), ux paznuuus,
OCHOBHBIE NTPEUMYIIIECTBA U HEAOCTATKH;
YHKIIMOHAJIbHBIE TPEOOBaHUS, IPEABIBISIEMbIC K
00JIa4YHBIM CepBUCAM; METOJIBI U CPEICTBA
MIPOEKTUPOBAHUS OOJAYHBIX CEPBUCOB;
COBPEMEHHbBIE MPOrPAMMHBbIE U allllapaTHbIC
CpEeICTBA peaan3aluu 00IaYHbIX BRIYUCIICHUN;
CTaHJapThl, 00JACTH U TIPUMEPHI HCTIOIb30BaHUS
00JIa4YHBIX TEXHOJIOTHIA

[TK-13.Y.1 ymeer cocTaBisiTh TEXHUYECKOE
3aJlaHUe Ha pean3aliio 00aYHbIX CEPBUCOB;
peaNM30BbIBATh BCE CTAJIUU U ATAIIBI
MPOEKTUPOBAHUSI OOJIAYHBIX CEPBUCOB; BBIOMPATH
TEXHOJIOTHH ¥ HHCTPYMEHTHI JIJISl peaTn3aIiiu
00JIa4HBIX BEIYHUCIICHUI; TPOCKTHUPOBATH,
paszpabaTeIBaTh U aIMUHUCTPHPOBATH
APXUTEKTYPY CUCTEMBI, TIOCTPOCHHON HAa OCHOBE
00JIaYHBIX TEXHOJIOTHI; TOTOBUTH TEXHHYECKYIO
JIOKYMEHTAIMIO U IPUMEHSTh CTaH1aPThI
OpraHu3aIy 00JaYHBIX BBIUUCICHUN
[1K-13.B.1 BageeT HaBbIKaMu BEIOOpA
TEXHOJIOTUHM OpPTraHu3aluu 00IauHbIX
BBIYHMCIICHH; TOCTPOCHUS ¥ aIMUHUCTPUPOBAHUS
CUCTEM C UCIOJIb30BAaHNEM COBPEMEHHBIX

[Tpodeccuonanbusie | [TK-13 O6maunbie
KOMIIETSHIINH TEXHOJIOTHUH




1aThopM 0OJTAUYHBIX BBIYUCICHUN; OLIEHKH
IPUTOJHOCTH UCIOIb30BaHUS 00JIAYHBIX
TEXHOJIOTUI

2. Mecro nucuurnHbl B cTpykType OI1
HucnurnnuHa 6a3upyeTcs Ha 3HAHUSX, paHee MPHOOPETECHHBIX OOYYAOITUMHUCS MPH H3YUYCHUH
CIEAYIOIIUX JUCUUILINH:
— «MaremaTnka. MaTeMaTHYeCKUM aHAIIN3,
— «udopmarukay;
—  «OCHOBBI POTPAMMUPOBAHUSY,
— «ba3bl JaHHBIX Y,
— «CucremMHOE IporpaMMHOe 00eCIieueHHE Y,
— «OmnepaloHHbIE CUCTEMBI.
3HaHUs, TOJYYCHHBIC TMPU HW3YYEHUHM MaTepuaia JIaHHOW JUCHUIUIMHBI, HMMEIOT Kak
CaMOCTOSTENIbHOE 3HAUYEHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCUUILIINH:
— «PacmpeneneHHble Oa3bl TaHHBIXY;
— «Ceru DBM U TeneKOMMYHUKALI.

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB yUeOHOU
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPeCTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKoil no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIC:
neximu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3ansrug  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAaM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.




Tabmmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJTOEMKOCTh

Jlexmmum | 113 (C3)| JIP KII CPC

Pa3HCHI)I, TEMBI JUCIUITINHBI (qac) (qac) (‘IaC) (qac) (qac)

Cemectp 5

Paznen 1. Benenne B 001aqHble TEXHOJIOTHH 2 1 1
Tewma 1.1. IloHsATHE O pacnpeCIICHHBIX BBIYMCICHUSIX
Tema 1.2. OcobeHHOCTH pacTpeeneHHbIX
BBIYMCIICHAHN B TII00AITBHBIX CETAX
Tema 1.3. OCHOBHBIE TEPMHUHBI U ONPEACICHHS
00JIa4YHBIX BBIYUCIICHUI
Tema 1.4 TpeboBanus K 00JJaYHBIM BEIYHCICHUSIM

Pazgen 2. Mogenn opraHu3anuyd 0OJaYHBIX 4 1
BBIYMCJICHUI
Tema 2.1. Mogens 001ayHbIX BeruucieHui laaS
Tema 2.2. Mopenu o0nayHbIX BEIYMCIeHUH PaasS u
DaaS
Tema 2.3. Mogens 001a4HbIX BEIYUCIEHUN SaasS
Tema 2.4. CoOTHOILICHHE MEKIY Pa3IUIHBIMU
MOJICIISIMH OpTaHH3aIH 00JavYHBIX BEIYUCICHUI
Tewma 2.5. [IpeumyniecTa, HEIOCTATKH U TPOOIEMBI
00JTAYHBIX BEIYUCICHUH

Pazmen 3. OOGmaunsrii ceppuc AWS u erg 4 4 4
YCIIyTH.
Tema 3.1. O6naunsiii ceprc Amazon Web Service
(AWS).
Tewma 3.2. Bupryansasie Mmamuasl EC2.
Tewma 3.3. I'pynmer 6e30macuoctu (Security Groups).
Tewma 3.4. Cetn VPC (Virtual Private Cloud).
Tema 3.5. Hactpoiika CETEBOM CPEBI U CO3JaHUE
BUPTYAJIbHOW MAIIMHBI

Paznen 4. JlomeHHBIH cepBUC 2 1
Tema 4.1. DNS (Domain Name Service). IToustre u
Ha3Ha4YeHHE JOMEHHOTO CepBHUCca
Tewma 4.2. Mapuipytu3zanus, npeo0pa3oBaHue HMEH

Paznen 5. OOnaynble XpaHWJIMILA, YIPaBICHHE 4 4 4
JOCTYIIOM
Tema 5.1. Buabpl XpaHuiuil 1 BApUAHTHI KX
UCIIOJIb30BaHUS
Tewma 5.2. IloHsATHE MacIITAOUPYEMOCTH, OCHOBHBIC
TEPMHHBI

Tema 5.3. BeIcKogOCTYNTHOCTD

Tema 5.4. YnpasieHnue 10cTynioMm

Tewma 5.5 Pabota ¢ cepBrcaMu ympaBieHUs TOCTYIIOM
1 XpaHeHHns 00BEKTOB

Paznen 6. Konrelinepsl 4 4 4
Tema 6.1. KoHTeliHEpBl, OCHOBHBIE TIOHATHS.
Tewma 6.2. CriocoOb! pa3MerieHns KOHTEHHEPOB.
Tema 6.2. OcHoBHbIC THITBI KOHTEHHEepoB: Docker,
k8s, ECS, Fargate, ECR.
Tewma 6.3. PazBepThiBanre Web-TIpHIIOKEHUS €
JIOCTYTIOM K 00JIa4HOM 0a3e JaHHBIX




Pa3znen 7. beccepBepHble BEIYUCIEHUS 4 1
Tema 7.1. OcHOBHBIC TTIOHATHS OeccepBEPHBIX
(serverless) BIUHCITCHHIA.
Tema 7.2. Opranuzanus 0eCCepBEPHBIX BEIYUCIICHUH:
Lambda, APl Gateway, Fargate, SQS, SNS.
Tewma 7.2. OcHOBHBIE BO3MOYKHOCTH, IIPEUMYIIIECTBA U
npo0JeMbl OecCePBEPHBIX BHIUMCICHHH.

Paznen 8. MoHUTOPHHT U aHANIU3 PacX00B 4 4 4
Tema 8.1. [IpHHIUITEI MOHUTOPHHTA H aHAIH3a
pacxo/10B 00JIAYHBIX PECYpPCOB
Tema 8.2. MOHUTOPHHT pabOTOCIIOCOOHOCTH
CHCTEMBI.
Tema 8.3. Opranuzanuss MOHUTOPYUHTA M aHATTA3a
obnaunbix pecypcos: CloudWatch, CloudTrail, Cost
Explorer, Budget.
Tewma 8.4. Pa3zBepThIBaHME MTPHUIIOKEHUS C TOMOIIBO
CHCTEM aBTOMATHYECKOTO MaCIITAOUPOBAHUS U
0aJlaHCUPOBKHU HATPY3KH

Paznmen 9. llludposanne 4 1
Tewma 9.1. Lenu mmdpoBanus. OCHOBHBIC TIOHATHS.
Tema 9.2. [Toaxomas! K MUGPOBAHUIO, CIIOCOOBI
mdpoBaHUsL.
Tema 9.3. UactpymenTts! mmdppoBanus: KMS, AWS
Certificate Manager u nip.

HWroro B cemecTpe: 34 17 21

Hroro 34 0 17 0 21

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
pohecCuOHATILHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6muma 4 — ConepxaHue pa3ziesioB U TeM JIEKIIMOHHOTO UK

HOMep pa3aciia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 Paznen 1. Beenenue B 06nauHble TEXHOJIOTHH

Tewma 1.1. IlonsaTHE 0 pacnpeieIEeHHBIX BBIYUCICHHSX

Tema 1.2. OCOOCHHOCTH PACIIPEICIICHHBIX BRIYUCIICHUH B II00IbHBIX
CeTsIX

Tema 1.3. OcHOBHBIE TEPMHHBI U ONIPEAETICHUS 00JaUHBIX BEIYUCIICHUN
Tewma 1.4 TpeboBaHus K 00JIAYHBIM BBIYUCICHUSIM

2 Paznen 2. Mogaenu opranu3anuu 00J1a4HBIX BEIYACICHII

Tema 2.1. Mogens 0o0ayHbIX BeryucieHui 1aaS

Tema 2.2. Mopenu o0nauynbIX BeruuciaeHuii PaaS u DaaS

Tema 2.3. Mozens 00J1a4HbIX BEIYUCIEHUI SaaS

Tema 2.4. COOTHONICHHE MEXKITY PA3THIHBIMA MOJICIISIMHA OpTaHU3AIHH
00JTaYHBIX BHIYUCICHUIA

Tewma 2.5. [IpeumytiecTBa, HEIOCTATKH U TPOOIEMBI O0JIAYHBIX
BBIYMCJICHHI

3 Paznen 3. O6maunsiii cepsuc AWS u ero ycinyru.
Tema 3.1. O6naunsrit ceppuc Amazon Web Service (AWS).
Tema 3.2. Bupryanbsabie Mamuasl EC2.

Tema 3.3. I'pynmer 6e3omacuoctu (Security Groups).




Tema 3.4. Cetu VPC (Virtual Private Cloud).

4 Pazgen 4. JloMeHHBIN cepBUC

Tema 4.1. DNS (Domain Name Service). IToustre u Ha3HaYeHHE
JOMEHHOTO CepBHUCA.

Tewma 4.2. Mapmpytusanusi, mpeodpazoBaHie HMEH

5 Paznmen 5. OGnmaunble XpaHWITUINA, YITPABIEHUE TOCTYTIOM
Tema 5.1. Bunbl XpaHuiInil 1 BapHaHThI KX UCTIONB30BAHUS

Tema 5.2. IlonsTHEe MacITaOUPyeMOCTH, OCHOBHBIE TEPMUHBI
Tewma 5.3. Jloctyn K 006JIa4HBIM XpaHWIAIAM. BRICKOIOCTYITHOCTH
Tema 5.4. Buasl 0071a9HBIX XpaHUITHIIL

Tema 5.5. Ynpasnenue 10CTynom

6 Paznen 6. Konreitnepsl

Tema 6.1. KonteitHepbl, OCHOBHBIC TTOHSITHS.

Tema 6.2. CriocoOblI pa3MeleHns KOHTEHHEPOB.

Tema 6.2. OcHoBHbIe THITBI KOHTEHHEpoB: Docker, k8s, ECS, Fargate,
ECR.

7 Pazgen 7. beccepBepHble BHIYUCICHUS

Tema 7.1. OcHOBHBIC OHSATHS OecCcepBEPHBIX (SErverless) BeraucieHui.
Tema 7.2. Opranusanus 6eccepBepHbIx Beruncienuii: Lambda, API
Gateway, Fargate, SQS, SNS.

Tema 7.2. OcHOBHBIE BO3MOXKHOCTH, IIPEUMYIIECTBA U TIPOOIEMBI
0eCCEepPBEPHBIX BBIYUCICHUM.

8 Pazgen 8. MOHUTOPUHT U aHAJIU3 Pacxoi0B

Tewma 8.1. IIpuHIUITEI MOHUTOPHHTA W aHAIA3a PACXOJIOB OOIAYHBIX
pecypcos

Tema 8.2. MoHUTOPHHT pabOTOCIIOCOOHOCTH CUCTEMBI.

Tewma 8.3. Oprannzanyss MOHUTOPUHTA U aHAJI3a OOJIAYHBIX PECYPCOB:
CloudWatch, CloudTrail, Cost Explorer, Budget.

9 Paznen 9. llludpopanue

Tema 9.1. Llenn mm¢ppoBanus. OCHOBHBIE TIOHSATHS.

Tewma 9.2. [logxonas! kK MU pOBaHUIO, CIIOCOOBI MIH(POBAHUS.

Tema 9.3. Unctpyments mmpposanus: KMS, AWS Certificate Manager

U Jp.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.




Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPakTHICCKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 5
1 | BBoxHoe 3ausgrue 1 1 1
2 | Hactpoiika ceTeBOil cpeapl M CO3JaHHE 4 4 3
BUPTYaJIbHOW MAIIMHbI
3 | Pabora ¢ cepBucamu ynpaBieHHs JOCTYIIOM U 4 4 5
XpaHeHHs 00BEKTOB
4 | Pa3BepThIBaHHE Web-npunokeHust c 4 4 6
JOCTYIIOM K 00J71a9HO# 0a3e JTaHHBIX
5 | Pa3BepThiBaHWE TIPUIOKEHUS C ITOMOIIBIO 4 4 8
CHUCTEM aBTOMATHYECKOTO MacCIITa0UpOBaHUS
1 6aTaHCUPOBKH HArpy3KH
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI

Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Buiel caMocTosITeNIbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabauna 7 — Bunbl caMmocTosTebHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHOl paboTh
qac qac
1 2 3
M3yueHne TeOpeTHIecKoro Marepuasia 9 9
qucturaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamuee 3amganne (/13)
Kontposbusle pabotsl 3a04nnkoB (KP3)
IToaroToBka K MpOMEKyTOYHOU 2 2
arrectanuu (I1A)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepuallbl JJIsl CaMOCTOSITeNIbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI

[lepeueHb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B TadauIe 8.




Ta6mmia 8— [lepeueHp meYaTHBIX W DIEKTPOHHBIX YYCOHBIX U3JaHUN

HIudp/
URL aapec

bubnuorpaduueckas ccplika

KosmiuecTBo 9K3eMILISIpOB B
ouomoreke
(KpoMe DIIEKTPOHHBIX

HK3EMILISIPOB)

ISBN 978-5-00177-
253-8

BreraucnurensHoe o0i1ako Amazon Elastic
Compute Cloud (EC2) /®enopuii 1.A.
[/®yHaamMeHTaIbHBIE U IPUKIIATHBIC

WCCIIeIOBaHMS B HaAyKe U oOpa3oBaHuH: cO.

crateit. — Ya, 2021 — C. 48-51

ISBN 978-5-7264-
2187-2

BrIunCIIATENBHBIE CUCTEMBI U CETH,
00JIaYHbIC TEXHOJIOTHH: Y4EeOHO-
Metoauueckoe nocodue /P K. Knamanos
— M.: MUCHU-MI'CY, OD5C ACB, 2020.
— 40 c.

ISBN 978-5-8088- | MnTepderichl B3anMo1eHCTBHS 40
1250-5 MIPWIOKCHUN U pacIipeieIICHHBIE
Bbruuciienus /H.B. Kyuun, A 1O.
Momnuanos — CII16.: U3a-Bo I'YAII 2020 —
125¢c.
ISBN 978-5-8088- | MHOroypoBHEBbIE CUCTEMBI U O0JIAYHBIE 40

1250-5

Bbruuciienus /H.B. Kyuun, A 1O.
Momnuanos — CII16.: 3a-Bo I'YAII 2018 —
113 c.

ISBN 978-5-4461-
1588-4

Oo6naunble apXUTEKTYphl. PazpaboTka
YCTOMUYMBBIX U SKOHOMHYECKHX OOJIaYHbIX
npunoxxenuii /T. Jlamescku, K. Apopa, D.
®app, I1. 3ony3 - CII6.: U3n-o [urep,
2022 - 320 c.

doi: 10.1109/ICSA-
C50368.2020.00016

Serverless: What it is, what to do and what
not to do / J. Nupponen, D. Taibi -
Salvador, Brazil: 3a-Bo IEEE, 2020 —
49-50 c.

7. TlepeyeHb AIMEKTPOHHBIX 00OPa30BaATEIBHBIX PECYPCOB

MH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
[Iepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-

TCHCKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTCpHCT»,

npuBeieH B Tabmuie 9.

HCO6XOI[I/IMLIX 1 OCBOCHHUA JUCIUIIIMHBI

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-

TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

URL anpec

HanmenoBanue

https://aws.amazon.com/free/ | O6naunsrit cepsuc AWS

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TIpH OCYIIECTBICHUU

00pa3oBaTeNbHOTO MPOoIecca Mo JUCIUILITHHE.

[TepeueHs UCTIOIB3yEMOT0 IPOTPAMMHOTO OOeCTIeUeHus IpecTaBieH B Tabmmuie 10.



https://aws.amazon.com/free/

Ta6mmma 10— [Tepeyersr mporpaMmmMHOTO o0ecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, TPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
1 JlexumoHHas ayIuTOpUs 32-04
BrraucnurensHas 1aboparopust 52-09

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTeCcTaIllu
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmmma 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHs POMEKYTOYHOH aTTeCTalluu

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOUYHBIX CPEJICTB
OK3aMeH Crircok BOMPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu o1ieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayupHas mKana P P (bop

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOHN JIUTEPATYpHI,
TECHO NPHBS3bIBAET YCBOCHHBIC HAYYHBIC MOJOXKEHUS C IMPAKTUYECKOM
NeSITeIbHOCTHIO HAIIPABIICHHUS;

— yMeJi0 000CHOBBIBAET U ApPTYMEHTUPYET BbIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI U 00OOIICHHUS;

— cBOOOIHO BJIAZICET CHCTEMOH CIIEIUANIN3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4YTCHO»




OnieHKa KOMIIETEHIIMH .
XapakrepucTuka cpopMUPOBAHHBIX KOMIIETEHINI
S-0asuTbHas IIKaIa
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3J1araeT €ro, ONUPasCh HA 3HAHUSA OCHOBHOM
JUTEPATYPHI;
ODOLLION — HE JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
p — YBSI3BIBACT YCBOGHHBIC 3HAHHUA C TPAKTUYECKOH JEATETBbHOCTHIO
«3aYTEHO»
HalpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ ITOJI0KEHUS;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— BJIAJICET CUCTEMOH CIIeLUAIM3UPOBAHHBIX MOHITHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPAaMMHBIN MaTepual,
[0 CYILECTBY H3JIaraeT €ro, ONUPasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;
— JIOIYCKAeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«YIIOBIIETBOPUTEITHHO) .
— WCTIBITBIBACT 3aTPyJHEHHsS B TMPAKTHUYECKOM NPUMEHEHWW 3HAHUH
«BAYTEHO»
HaIlpaBJICHUS;
— cn1abo apryMEeHTUpPYET Hay4YHbIE ITOJI0KEHUS;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTMYHO BJIJI€eT CUCTEMON CHelMaIM3UPOBAHHBIX MOHSITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MmarepHaa;
— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TpHU
«HEYIOBJICTBOPUTEIHHO
e SATLCHOY paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;
— MCIIBITHIBAET TPYIHOCTH B IPAKTUYECKOM IIPUMEHEHNHU 3HAHUM;
— HE MOXKET apryMEHTHPOBATh Hay4YHbIE [TOJIOKECHMUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpecTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
Ilepeuenb BonpocoB (3a7au) i IK3aMeHa

n/m WHJIUKaToOpa

1. JaiiTe onpezieneHue pacnpeaeseHHbIX Bbrancienuil. Kakoser ocobennoctu | I1K-13.3.1
pacnpe/ielIeHHbIX BBIUMCICHUH B IN100AJIbHBIX BBIUMCIUTEIbHBIX CETSX?

2. Haiite onpeneneHus o0JauHbIX BBIUNCICHUN. YKaXUTE OCHOBHbBIE MK-13.3.1
XapaKTePUCTUKHU O0JIaYHbIX BBIYUCICHUH.

3. Pacckaxnre 0 Moaenax obnauHsIXx BeruncieHnii HaaS u 1aaS. Kaxossl TIK-13.3.2
0COOCHHOCTH OpraHu3alii 00JauHbIX BBIUMCICHUH 1o Mozenu laaS?

4, Pacckaxure o Mozeirax o0mauHeIX BeraucieHuii PaaS u DaaS. Kakune T1IK-13.3.2
BapHaHTHl OPTaHU3AIMH 00JAYHBIX BeIYHCIeHUH o Monenu DaaS Bel
3HaeTe?

5. Pacckaxnte 0 Mogenn o0IauHbIX BeMUCIEHUH SaaS. Ykaxure ocuoBuele | [1K-13.3.2
TPHUHITUIIB OPTaHU3aIMK 00JIAYHBIX BEIYUCICHUH 110 Mojien Saas.

6. VYKakuTe OCHOBHbIE IPEUMYIIECTBA U HEJJOCTATKH 00JIauHBIX [IK-13.3.2
BbruncieHuil. Kakue npobnaemsbl cBs3aHbI ¢ Opranuzanyeil 00JauHbIX
BBIYMCIICHHI?

7. Pacckakute 06 OCHOBHBIX BapHaHTaX MPEI0CTaBICHUS 00JauHbIX [IK-13.3.2
cepBucoB. [IpuBeanTe npumepsl pa3IuyHbIX 00JaYHBIX CEPBUCAX,
pacckaxure 00 UCMOJIb3YEMBIX UMHU MOJIENISIX OpraHU3alMHi 00JIaYHbIX
BBIYMCIICHHI.

8. Pacckaxute 00 obmaunom cepuce AWS. Kakue yciryru npenocTaBisier [1K-13.3.2
yKa3aHHbII 00maunblii cepBuc? Kakue Mozenn opranuzanuy 00JauHbIX
BBIYMCIICHUI TTPU 3TOM UCIIOJIb3YIOTCS?




9. Yro npencrasinsieT coboit obmaunsiii cepsuc EC2? Kakue ycnyru oH [IK-13.3.2
MIPeIOCTABIIAET, KAKUMH OCOOCHHOCTSIMU 001a1aeT?

10. | Pacckaxkute 00 OCHOBHBIX TUIIAX BUPTYaIbHBIX MamnH EC2 u [IK-13.B.1
0COOCHHOCTSIMU MX MIPUMEHEHHUSI.

11. | Yro takoe cetn VPC? KakuMu XapakTeprucTUKaMu OHU 00J1a/1a10T? [1K-13.3.2

12. PacckaxuTte, 4To Takoe o01auHOe XpaHWIUIIE TaHHBIX? Kak I1IK-13.3.2
MIPEJOCTABIISACTCS JOCTYI K 001aYHBIM XPAHWIMIIAM JAHHBIX?

13. | Kakue Buapl 00JaYHBIX XpaHUIIUII JaHHBIX cyliecTBYIOT? [lepeunciure IK-13.Y.1
UX U PACCKaXUTE 00 0COOCHHOCTAX KaXKJOr0 BU/IA.

14. | Pacckaxure o nmporokosax Network File System u Server Message Block. | ITK-13.VY.1
Kak ocymectBisiercs nepegada JaHHBIX 110 3TUM IpoTokonam? e onu
HCMOJIb3YIOTCS?.

15. | Yro Takoe BupTyanm3aius U KOHTeHHepu3amusa? YTo Takoe rurepBu3op, I1K-13.3.2
Kakue ()YHKIIMY OH BBINOJHSET?

16. | YkaxuTe OCHOBHbIE TEPMUHBI, CBA3aHHbIE C KOHTeITHepu3anuei, gaiite um | [1K-13.3.1
olpeiesIeHusl.

17. | Yro takoe “Docker”? Kakue nmoHATHS CBS3aHbI C STUM TEPMHHOM? [IK-13.3.1
PacckaxuTe 0 HUX 60J€ee o IpoOHO.

18. | Uto Takoe cucteMa opkecTpoBKHU KoHTelHepoB? Kakue ¢pyHKIMM OHA [IK-13.3.2
BbINoJHsET? [IpuBeuTe NpuMep Takoil CUCTEMBI.

19. | Yro Takoe riaBHbIe y3Jbl U paboune y3isl kiaactepa? YUem omnyarores ux | [IK-13.Y.1
byHKIIN?

20. | Haiite ompexaeneHue, yTo Takoe OeccepBepHbie BhrurcaeHus. Kakumu [IK-13.3.1
0CcOOEHHOCTSIMH OHH 00J1aa10T?

21. | Pacckaxure 00 OCHOBHBIX MpeUMYyIlecTBaxX U HegocTaTkax oeccepBepHbix | [IK-13.3.2
BBIYMCIICHHI.

22. | Pacckaxwure 00 061acTIX MPUMEHEHHUs! O€CCEPBEPHBIX BBIYMCICHHN. [IK-13.3.2
KaxoBbl epcriekTuBbl pa3BUTHS OeccepBepHbIX Bhunciaennii? Kakue
npo6sieMbl, Ha Bam B3ruisiz, cBsi3aHbl ¢ 6eccepBEPHBIMU BHIYUCICHUSIMU
(obochyiite)?

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Ne i/t [Tepeuens BompocoB (3a1ayu) myist 3adeta / nudd. 3auera Koxn
MHAMKATOpa

Y4eOHbIM NJIAaHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO TMPOESKTHUPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeyers TeM JUIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Ne o/ [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBINIOIHEHUS
B KypCOBOH paboOThI
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepeueHb BOITPOCOB TSI TECTOB

. Kon
Ne ii/mt [IpumepHBIil IEpedeHb BOMPOCOB 1711 TECTOB
UHAMKATOpa
1. Coznare VPC ¢ 3a1aHHBIMU TTapaMeTpamMu T1IK-13.B.1




2. Cozpate noacers B ykazanHoi VPC ¢ 3ajaHHBIMU TapaMeTpaMu I1K-13.B.1

3. HacrtpowuTts Tabnuiry MapuipyTu3anuu — co3aarh u npucoeanHuTs o3 | [IK-13.B.1
JUIs OCTyNa K MHTEPHET pecypcam, CO3JaHHbIM B 3aJIaHHOM M10ICETU

4, B co3nannoii nojaceru 3anyctuth EC2 nHcTaHC. I1IK-13.B.1

5. Cosznats bucket S3 ¢ yka3aHHBIM Ha3BaHUEM I1K-13.B.1

6. Coznate IAM Role, garomnryro qoctyn ToJabko K ykazanHoMmy Xpanuiunty | [1IK-13.B.1
S3

7. 3anyctuth 1Ba EC2 nHCTaHCa B 3aJJaHHOM CETEBOM OKPYKEHUU I1K-13.B.1

8. [Tpuxpenuts IAM k ykazanHoit mamue EC2 I1K-13.B.1

9. 3arpy3uTh 3alaHHBIN TeCTOBBIH (aiin ¢ ykazanHoi Mammuel EC2 Ha [IK-13.B.1
yYKa3aHHOE XpaHUIUIIe S3

10. Ckauatpb 3aJaHHBII TECTOBBIN (hailsl ¢ ykazaHHOTO XpaHuIuIa S3 Ha [IK-13.B.1
yka3zaHHyro Mamnny EC2

11. Co3nate B ckoH(purypupoBanHoii VPC npuBaTHYIO OICETH C [IK-13.B.1
3aJlaHHBIMU MTapaMeTpamMu

12. 3anyctuth RDS uHCTaHC B 3a1aHHOM IPUBAaTHOW MOJICETH HA [IK-13.B.1
ckoHburypupoanaon VPC

13. [TonxmmounThes K 3anymieHHoi mamuHe no SSH, ucnons3ys Beigannsiii | [IK-13.B.1
KIIIOY

14. 3anycTuTh CBOE KOHTEMHUPU3UPOBAHHOE IIPUIIOKEHUE HAa paboueM [IK-13.B.1
knactepe Kubernetes.

15. [ToaxmmounThes K BeO-UHTEPGEHCY pa3BepHYTOr0 MPUIOKEHHS U IIK-13.B.1
yOeauThCsl B KOPPEKTHOCTH Pa0OTHI BCEX CEPBUCOB

16. Jlatb nosicHeHus K 3aaHHOMY (ainy KOHGUTYypaluu pa3BepThIBaHUS [IK-13.V.1
Kubernetes

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYaroLUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/nt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M TPOLEAYpPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTalMi 00y4aroIuXcs
I'VAIL

11. Meroauveckue yKazaHus I 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI
[lenpto AWCHMILTUHBI SBISETCA — TMONyYEHHUE CTyJEHTAMH HEOOXOJUMBIX 3HAHUH,

y'MCHI/Iﬁ M HaBBIKOB B 00JacTH OO0JaYHBIX TCXHOHOFHﬁ, MNpeaAOCTaBJICHUEC BO3MOXHOCTH
06yqaloanc>1 Pa3BUTh U MPOACMOHCTPUPOBATH HABBIKH BJIAACHUA TCXHOJIOTUAMHA OPraHU3alluu
00/IaYHBIX BEIUKMCIICHUM.

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEeHHe ydeOHOoro Mmarepuana. HasHaueHMe COBpEMEHHOH JIEKIMU B
paMKax IUCLHMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 10 TEME, a B OCBOCHUHU
dbyHIaMEHTABHBIX Mpo0JeM IUCHHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIINX
JOCTHO)KEHUI Hay4yHOHM MbIciu. B yueOHOM mporecce JeKIUs BBIIOIHIET METOI0JOTHYECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOU oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OTIBITa TBOPUECKOH pabOThl COBMECTHO C MPENOaBaTEIEM;

— pa3BuUTHE NPOQPECCHOHAIBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsIBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH HA OIDKaNIINE TO/IbI,

— Hay4dyuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3IMYHBIX
(bopMyIupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATHCA JEMOHCTpauuend CIaiJoB H
UCIOJIb30BAaHUEM DA3JaTOYHOIO MaTepuallia IpU HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/IEIbHBIX TEMATUK I10 IUCUUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIUNOHHOIO MaTepuara:

—  H3ydeHune TEOPETHUECKUX BOIPOCOB, CBA3AHHBIX C PACCMAaTPUBAEMON TEMOU

—  Onwucanue NporpaMMHBIX CPEACTB, METOJLOB W AJITOPUTMOB, NPUMEHSAEMBIX IS
OpraHu3any 00JIaYHbIX BHIYMCIEHUN B COOTBETCTBUH C pacCMaTpUBaEMON TEMOM

—  JleMoHCTpanusi NpPUMEpPOB peaju3aluy ONHCAHHBIX paHEe alrOPUTMOB U
UCIIOJIb30BaHUS MIPOTPAMMHBIX CPEJICTB, IPUMEHEHHE TEXHOJIOTHI 00JauHBIX BHIYMCIEHUI

—  OOo01eHue U3J10’)KeHHOI0 MaTepuana

—  OTBeTBI Ha BO3HUKAIOIIME BOIIPOCHI 110 TEME JIEKLIUH.
KoHcnekTsl neknuil ¥ ykasaHUs 10 MX MCIIOJIB30BAHMIO pa3MeEIIaloTCsl B JIMYHOM KaOuHeTe
IpenoaaBaress.

11.2. Metoauueckue yKazaHus sl 00y4aroLIXcs M0 YYacTHIO B CEeMUHapax
He npexgycmorpeHo.

11.3. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN
He npenycmotpeHo.

11.4. Metonuueckue ykazaHusl A OOydalolIUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaroImUics MAOMKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATH.

Brinonnenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThiO
W3YYEHUS JUCLUIUIMHBI, ONIpeNesnseMoll y4eOHBIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpUOOpEeTeHHE HaBBIKOB HCCIIEIOBaHMS IPOLECCOB, SIBICHUH M OOBEKTOB, M3y4aeMbIX B
paMKax JaHHOW JUCLUILINHBI,

— 3aKpeIUICHHUE, PA3BUTHE U JETAIN3ALNA TECOPETUYECKUX 3HAHUH, ITOJIy4CHHBIX Ha JICKIWIX;

— TOJy4YeHuEe HOBOW MH(POPMAIIMH 10 N3y4aeMOU TUCIUILINHE;



— TNpUOOpPETEeHHE HABBIKOB CAMOCTOATENBHOM paboOThl ¢ J1a0OpaTOpHBIM OOOPYAOBAaHHEM WU
npuOopamu.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PAaTOPHBIX PaboT

3amaHusl Ha BBINOJIHEHHE JTa0OpaTOPHBIX PAabOT M METONMWYECKHE YKa3aHHs 10 HX
BBIMIOJTHEHHUIO Pa3MEIAIOTCs B IMYHOM KaOWHEeTe MpernoiaBares.

Bapuant 3amanus mo kaxaod mabopaTopHOl paboTe oOydJarommiics TOIy4aeT B
COOTBETCTBUU C HOMEpOM B crucke rpynnbsl. [lepen Hauyanom BbINOTHEHUS JT1aOOpPaTOpPHOM
paboTbl o0yyaromeMycs CleayeT BHUMATEIbHO O3HAKOMHUTHCS C METOAMYECKUMH yKa3aHUSIMU
[0 €€ BBINOJHEHUI0. B CcOOTBeTCTBUMM C 3ajaHueM OOy4aroUIuiicss MOJKEH IMOATOTOBUTH
HEOOXO/JMMBIC JaHHbIE, MOJIYYUTh OT IPENojAaBaTelisi JOMYCK K BBIIOJIHEHUIO JTAOOpaTOPHOM
paboThl, pa3paboTaTh W OTIAAUTH MPOTrPAMMHBIN MPOAYKT, B pe3yJbTaTe BBINOJIHEHUS
pa3paboTaHHOTO  MPOTPAaMMHOTO  TPOJAYKTa  MOJNYYUTh  TpeOyemble  pe3yNbTaThl,
MPOJEMOHCTPUPOBATh HMX MpernofaBaTento, opOPMUTh M 3AMIUTUTH OTYET MO JaOOPaTOPHOUN
pabore.

JlaboparopHble pabOTHI JOKHBI BBIMONHATHCS B BBIUMCIMTEIBHOM J1Ta0OpaTOpUH WM
00y4aromMMHUCs CaMOCTOSTETIFHO Ha JIMYHBIX KOMITbIOTEpax. Pe3ynbTaToM BBIOIHEHHS KaXKIOH
nabopaTopHOil pabOTHl JOKHA OBITh KOMIBIOTEpPHAs Mporpamma, (QyHKIHOHUpYIOIIAas B
COOTBETCTBUH C 3a/IaHUEM.

[To pe3ynbTaTy BBIMOTHEHHS KAXKIOW JIA0OPATOPHOU PabOTHI OOYYArOMIMICS TOTOBUT OTYET,
KOTOpBI MyOJMKyeTcs B TUYHOM KaOMHETe U mpoBepsieTcs npernogaBatenemM. [locne npoBepku
0TYeTa Pe3yNbTaT BHITOTHEHHS KaXI0H 1Ta00paTOPHO pabOThI IPEAbABISETCS MPETO1aBaTEINIo,
KOTOPBI OLIEHUBAET COOTBETCTBUE (PYHKIIMOHAIA MPECTABICHHON KOMIBIOTEPHON MPOTrpaMMBbl
3a/1aHUIO Ha BBINOJIHEHUE 1a00paTOPHOM pabOTHI.

CTpyKTypa u d)ODMa OoT4yeTa O JIa6ODaTODHOI7I pa60Te

Otuer o nabopaTopHO# paboTe JOKEH BKIIOYATh B CEOSL:

—  TUTYJIbHBIN JIUCT;

— TOJHYIO0 (GOPMYIMPOBKY 3aJJaHUSI B COOTBETCTBHHM C MIOJyYEHHBIM BApHAHTOM;

— TEOpeTHYECKHE CBEACHMSI, CII0JIb3yEMbIE ITPH BBIITOJIHEHUH J1a00paTOPHOU paboThI;
—  pe3yJibTaThl BHITOJIHEHHBIX MIPEIBAPUTENBHBIX PACUETOB;

— KpaTKoe€ ONMCAHME UCIOJIb30BaHHBIX CPEICTB pa3pabOTKH;

— TIOJy4YEHHbIE PE3YyJIbTaThl U BHIBOBI.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe

ITo kaxoit mabopaTOpHOI paboTe BHIMOIHAETCS OTAENbHBIN OTYET.

TutynbHbIN TUCT OpOpMIIIETCS B COOTBETCTBUH C I1abI0HOM (00pa3ioM) NprBeIEHHBIM
Ha caiite ['YAII (www.guap.ru) B pa3zuene «CeKTop HOpMAaTUBHOM JOKYMEHTAIIMN». TEeKCTOBBIE
u rpaduyeckue marepuansl odopmisitores B coorBercTBUM ¢ AeicTByromumu ['OCTamu u
TpeOOBaHUsAMH, TpUBEACHHbIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CekTtop
HOPMAaTUBHOM JTOKYMEHTALIUH.

11.5. Meroauyeckue ykazaHus JUIsl OOYYalOMIUXCS MO TMPOXOXKIACHUIO KypCOBOTO
MPOEKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOU pabOTHI
He npenycMmotpeHo.

11.6. Mertoauueckue ykazaHus UIsi OOYYAIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUiCs BBITOIHSAET PaboOTy IO
3aJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOTO
y4acTusl.



Jlnst oOydvaronuxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHAas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMONHEHHS] CAMOCTOSITENILHOW paboThI, y 00ydaromerocst GopMHpPYyeTcs
nenecooOpasHoe ImIaHupoBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHUN, OOCCIICYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYy4YCHHS, IMOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITEIbHYIO  paboTy
00y4aroIIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIUILIHHE;

—  METOJMYECKHE YKa3aHUS IO BHIMOJIHCHUIO KOHTPOJIBHBIX PA0OT (ISt 00yJaromIuxcst
1o 3a049HOU (popme oOydeHHs ).

11.7. Meroauueckue yka3zaHus Uil OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aroluxcsi, OCYIIECTBIIEMOr0 B TEYEHHE CEMECTpa C LIEJbI0 OLEHUBAHHUS XO0/a OCBOEHUS
JUCLUIUINHBI.

Texyiuii KOHTPOJIb YCIIEBAEMOCTH POBOAUTCS B (hOpMe YCTHON Oece/ibl U BBIITOJHEHUS
TECTOB MOCJIE IPEAOCTABIECHHs 00yJaIOIMMCsl OTYETOB 110 JJAOOPAaTOPHBIM paboTaM.

Wroro npeaycmoTpeHo 4 3tamna TeKyLero KOHTpoJis yCleBaeMOCTH.

Pe3ynbTaThl IPOMEKYTOUHOTO KOHTPOJIS YCIIEBAEMOCTH (DPUKCUPYIOTCS B 3JIEKTPOHHOM
JKypHaJIe B JTMYHOM KaOMHETE MpernojaBaTelis BMECTE C OTYETAMHU O BBIIIOJIHEHUH J1a00paTOPHBIX
pabot B BujJe OaisioB, MOJYYEHHBIX 3a BBINOJIHEHHE KaxKaoH JlaboparopHoil paboTel. Cymma
6amioB, HaOpaHHAss OO0YYAIOIIUMCS 32 CEMECTp, MPUHUMAETCSI BO BHUMaHHE NpPU MPOBEICHUU
IIPOMEXYTOUYHOM aTTecTaluy.

11.8. Metoauueckue yka3aHHs JJIsi OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTounass  arrecranss  OOydyarOIIMXCsl — MpPEAyCMAaTpUBACT  OLICHUBAHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— DJK3aMeH — (opma OLEHKM 3HaHUM, MOJYyYEHHBIX OOydYaloIIMMCS B Ipolecce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pPEHICHUs MPaKTHUUECKUX 3a7ad. JK3aMeH, KakK MPaBWJIO, MPOBOJMUTCS B
NepUoJl HK3aMEHALMOHHOM CECCHMM U 3aBEpPIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTECTAlMU OCYLIECTBIAETCS B
coOTBeTCTBUU ¢ TpeboBaHusMu Ilonoxkenuit «O TeKylleM KOHTPOJE YCIIEBAEMOCTH U
IpoMeXXyTouHoU arrectauuu cryfaeHToB ['YAII, oOywaromumxcs MO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYJTbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThI
crynentoB B 'Y AIy.

B CJIy4ac€ HCBBIIIOJIHCHUA UJIW HCIIOJHOT'O BBINTOJIHCHUA Tpe60BaHHfI TEKYIIETO KOHTPOJIA
YCIIEBAEMOCTH NPEIYCMOTPEHBI CIEAYIOIIUE OIPAHUUYEHUS N0 PeE3yabTaTaM INPOMEKYTOUHON
aTTecTaluu:

e B ciyyae BBINOTHEHUS WM HEYCIEUIHON claun MeHee 4, Ho 6osee 2 1abopaTOpHBIX pador,
IPEIYCMOTPEHHBIX IJIAHOM, O0YYarOIUICs MPU YCIEITHOM MPOXO0KICHUN MPOMEKYTOUHOMN
aTrecTallud B (popMe 5K3aMeHa HE MOXKET MOJIY4YHUTh aTTECTAllMOHHYIO OLIEHKY BBILIE
«XOpOILOH.

e B ciywae BbINMONHEHUS WIM HEYCHEITHOW CAayuM 2 M MEHee JadopaTopHBIX padorT,
IPEIYCMOTPEHHBIX IJIAHOM, OOYYarOIUICs IPU YCHEIIHOM MPOXOKACHUU NTPOMEXYTOUHON



aTTecTallid B (opMe HK3aMEHAa HE MOXKET MOJIYYUTh AaTTECTAllMOHHYIO OIICHKY BBIIIE
«YIOBJIETBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




