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1.  IEJH U 3AJAYM JUCTUTLIMHEI

Mean

OOyueHre OCHOBaM COBPEMEHHOW Teopuu rpadoB U CPAaBHUTEIBbHBIN aHAIIU3 aJTOPUTMOB,
UCTIOJIb3YEMBIX MPH PEIICHUH 3aj1a4 Ha rpadax.

3anaumn:

— O3HAKOMJICHHE C pa3IMYHBIMHU BHJAMH rpadoB M METOJaMU UX MPEICTABICHHUS U 00pa-

0OTKH B IIPOrpPaMME;

— W3y4YEHHE U pealn3alus Ha MPaKTHKe 0a30BBIX U YCIOKHEHHBIX aITOPUTMOB Ha Tpadax;

2. MECTO JMCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnasg naucrumuiiHa (MOAYJb) OTHOCHUTCS K YacTH MPOrpammbl, (HopMupyemoit
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUN, M U3y4YaeTCsl Ha TPEThEM Kypce.

2.2. Inst u3y4deHusl JaHHOW y4eOHOW JAUCHUTUTHHBI (MOIYJIS) HEOOXOAMMBI 3HAHUS, YMEHUS
Y HaBBIKH, C(HOPMUPOBAHHBIE MPEANISCTBYIOIMIMMU AUCIUILTHHAME: JluckpeTHass maremaTuka, MH-
¢dopmatuka, [IporpammupoBanue.

2.3. [lepeuenp mocnenyrOMMX y4eOHBIX JUCIUIUINH, AJI KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUS U HaBBIKH, (OpMHUpYEMbIE JTaHHOH yueOHOW MucHHIIHHON: CHCTEeMBl UCKYCCTBEHHOTO MH-
TeJIeKTa, AIITOPUTMBI KOMIIBIOTEPHON TpaduKH.

3. TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUSA JUCIIUITIJIMHBI

IIponiecc ocBoeHMs AMCLUUIUIMHBI HampaBieH Ha (JOpMUPOBaHHE KOMIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuui) B coorerctBur ¢ ®I'OC BO no cooTBeTcTBYIOLIEMY HAlpaBIECHUIO

HOArOTOBKH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUS 10 JUCHHUILIMHE (MOLYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKEHUS] KOMIIeTeHIIUH

HNuauxkaropsl
Komnerennus . PesynbTaTnl 00y4eHus
KOMIIEeTeHIIHI
[1K-3 CnocobHOCTh MOHU- MK k3.1 3HaeT OCHOBHbIE TUIIBI rpadoB, UX
MaTh U IPUMEHSTh B HayyHO- | ClocoOeH MOHMMaTh COBpe- | KiacCH(MKALMIO, OCHOBHBIE 3JIe-
WCCIIEIOBATENILCKOW U MPHU- MEHHBII MaTeMaTU4YeCKHil | MEHThl TpadoB, Oa30BBIE YTBEP-

KJIaTHOM NEATEIIBHOCTH CO-
BPEMEHHBIN MaTEMaTUYECKUN
amnmapar, TEOpETUHYECKUE OC-
HOBBI UH(OPMATUKU

anmapar M TEOpETHYECKHE
OCHOBBI UH(OPMATUKHI

JKIACHUS TeOpuH TpadoB.

Ymeer  noka3piBaTh  0azoBBIC
YTBEPKACHHS Teopun rpadoB
Bnaneer Bcemu crnocobamu mpen-
cTaBJieHUs rpadoB B mporpamme.

MK 3.2

CriocobeH  MpUMEHATh B
Hay4YHO-UCCIEA0BATEIbCKON
Y NPUKIAJHON NEITeIbHOCTH
COBPEMEHHBI  MaTeMaTuye-
CKMH ammapar

3HaeT METOJUKY MOJIEIHPOBAHUS
Pa3NMYHBIX MPOIECCOB MpPH IO-
MoITH rpad)oB pa3IMIHOTO BU/IA.
YMmeer mnpencTaBinsATh U 0Opaba-
THIBATh HEPAPXUYECKHUE CTPYKTY-
PBI IIPU TIOMOIIH JIEPEBBEB.
Brnaneer tepMuHOJIOTHMENH TEOPHUH

rpagos.
MK nks3.3 3HaeT B3aMMOCBS3b OCHOBHBIX
CnocobeH  mpuMeHSATH B | rpadoOBBIX KOHCTPYKIUH € alro-

Hay4YHO-UCCIIEA0BATEIbCKON
U NPUKITAJHON NIE€ITeIbHOCTH
TEOPETHYECKHUE OCHOBBI HH-

pUTMaMu OBICTPOTO TIOMCKA WH-
dbopmanuu.

YMeeT NpHUMEHSTh OPHEHTHPO-




dbopMaTuku

BaHHbBIC M B3BEIIEHHBIE rpadbl 171
MOJIETTMPOBAaHHUS ~ WH(OPMAIHOH-
HBIX MTPOLIECCOB.

Brnaneer OCHOBHBIMH anropuTMa-
MU 00paboTKH TpadoBBIX CTPYK-

TYp.

[1IK-5 CmnocobHocts coOu-
paTth, 00pabaThIBaTh U UHTEP-
NPETUPOBATh  DKCIEPUMEH-
TaJbHbIE JTaHHBIE, HEOOXO/IU-
MBI€E JUIsl IPOEKTHON U IIPOU3-
BOJICTBEHHO-

TEXHOJIOTUYECKON  JIEATEIIb-
HOCTHU; CIIOCOOHOCTH K pa3pa-
0OTKE HOBBIX QJTOPUTMHUYC-
CKHUX, METOJAMYECKUX U TeX-
HOJIOTMYECKUX PpELICHUH B
KOHKpeTHOH cdepe mpodec-
CHOHAIILHOM JESITCIIHFHOCTH, B
TOM 4YHCIIe C MPUMEHEHUEM
TEXHOJIOTHI HCKYCCTBEHHOTO
MHTEIJICKTa

MK nks.1

Cnocoben cobupath, 00pada-
THIBaTh U WHTEPIPETHPOBATH
SKCIIEPUMEHTAaJIbHbIE JlaH-
HbIC, HEOOXOIUMBIC ISl TIPO-
eKTHOM U TMPOU3BOACTBEHHO-
TEXHOJOTUYECKOU  JIeSITENb-
HOCTHU

3HaeT OCHOBHBIC ONpEACICHUS U
HOHSTHS TEOPHU T'padoB, METOJIBI
npencraBieHus TpadoB B IPoO-
rpamMMme, 0a30BbIC M YCIO)KHCHHBIE
aITOPUTMBI Ha rpadax.

VYMeeT HaxoAuTh B3aHMOCBS3U B
NPEIOCTaBICHHBIX JaHHBIX, 00b-
eIUHATh U KOMOMHUPOBAaTh UX B
rpagoBbIe CTPYKTYPBHI.

Brnaneer HaBblkamMH HMHTEpIIpETa-
UM W TIPAKTHYECKOTO INPHMEHe-
HUSI TIOJYYEHHBIX MPU MOJEITUPO-
BaHUH PE3yJIbTATOB.

MK nks.2

Cnocoben k pa3paboTke HO-
BBIX QITOPUTMUYCCKUX, Me-
TOAMYECKUX M TEXHOJOTHYe-
CKHMX PELICHUH B KOHKPETHOU
chepe  mpocdeccuoHaTbHOM
JeSITeTTbHOCTH

3HAeT OCHOBHBIE AJITOPUTMBI TEO-

puu rpados.
YMeeT NpUMEHSTh HW3YYCHHBIC
AITOPUTMBI  JIJISI PEIICHUS KOH-

KPETHBIX MpaKTHYECKUX 3ajad,
KOMOMHUpPOBATh Ha UX OCHOBE 00-
Jie€ CJI0’KHBIE aJITOPUTMBI.
Bnageer meromamu peanusanuu
M3YYEHHBIX aJTOPUTMOB Ha S3bl-
Kax MpOrpaMMHpPOBAaHUS BBICOKO-
IO YpOBHSI.

WK ks 3

Cnoco0OeH NpUMEHSTh METO-
JIbl MCKYCCTBEHHOI'O HHTEJ-
JIEKTa MPH PEIICHUH TUTIOBBIX
3ajjad B MpodeccCHOHATbHON
obnactu

3HaeT MEeToAbl NMPUMEHEHUs TEO-
pun rpadoB B 3amadax MCKyc-
CTBEHHOI'O0 UHTEJIJIEKTA.

YMeer cuctemMaTU3UpOBaTh HEOO-
XOJIUMbIE CBEJACHHUS M CBOWCTBA B
BHJIE TPa(OBBIX CTPYKTYP.
Bnaneer meroaukon mnowucka pe-
meHus: B 60ibpImmX rpadax cocTo-
SIHUUM TTPY TTIOMOILY SMITUPUYECKUX
OIICHOK.

[IK-2 CnocoGHOCTh TMPOBO-
JIUTH II0J] HAYYHBIM PYKOBOJI-
CTBOM JIOKAJIbHBIE HCCIIE0-
BaHHUS Ha OCHOBE CYIIECCTBY-
IOIIUX METOJIOB B KOHKPETHOMN
obmactu mpodeccuoHaTbHOM
NEeSTENIbHOCTH,  TPUHHUMATh
y4acTu€ B HAY4YHBIX JHCKYC-
CHUSIX, BBICTYIIAaTh C COO0IIIe-

WK nx2.1
Hmeer HaBBIK TOJATOTOBKH U
NPOBEICHUS MYOJUYHBIX [0-
KJIQJIOB TI0 TEMaM BBITIOJTHSIE-
MBIX paboT

3HaeT OCHOBHBIE BUIBI I'padoB C
TOYKM  3pEHUS  BHU3YyaJIH3alUuu
IIPEJICTaBIISIEMBIX PE3YJILTATOB.
YMeer mpencTaBiATh HMepapxuye-
CKHE, ULUKINYECKHE, PpENSALHOH-
HbIE MoOJeinu TpadaMu COOTBET-
CTBYIOIIIETO BUJIA.

Biageer OCHOBHBIMH HHCTpyMe-
TaMH OTPUCOBKH I'padoB.




HUSIMH ¥ JIOKJIaJaMH, YCTHO-
ro, MHCbMEHHOTO U BHUPTY-
albHOTO (pa3MeIlleHHe B WH-
(bOpMaITMOHHBIX CETAX) Xa-
pakTepa, IpeACTaBIATh MaTe-
pHalibl COOCTBEHHBIX HCCIIe-
JIOBAaHUI; MPOBOAUTH KOPPEK-

WJIK k2.2

Brnaneer texHonorusMu mnop-
TOTOBKH JIOKYMEHTOB, CIIOCO-
OEH NpPOBOIUTH KOPPEKTYPY,
pelaKkTupoBaHue, pedepupo-
BaHHE padoT.

3HaeT OCHOBHBIC MPOTPAMMBI JIJIs
MOJATOTOBKH TIpadUYecKux JaH-
HBIX.

Ymeer moctpouts, 0Opaborats u
npeoOpa3oBaTh HEO0OXOAMMBIC
rpaduuecKkue BKIIOYEHUS B JJOKY-
MEHTE.

Brnaneer HaBbIKamMu mMOJTyaBTOMA-
TUYECKOTO TOCTPOCHHUS U BU3ya-
nu3anuu rpadoB B COOTBETCTBY-
IOIIMX MPUIOKEHUSIX.

NJIK k2.3

CriocobeH TpoOBOIUTH MOJ
HAYYHBIM PYKOBOJICTBOM HC-
CIIe/IOBaHUS Ha OCHOBE CyIIle-
CTBYIOIIIMX METO/IOB B 00Ja-
CTH TpodecCHOHATBHON Haes-
TEJIBHOCTH

3HaeT OCHOBHBIE OIpEAETCHUS U
MOHATHUS TEOPUU TpadoB, METOAbBI
IpeJcTaBieHusl rpagoB B Ipo-
rpamme, 0a30BbI€ U YCIIO)KHEHHbIE
aJITOPUTMBI Ha rpadax.

YMeer cucteMaTH3UpoBaTh HEOO-
XOJMMbIE€ CBEJICHUSA U CBOMCTBA B
Bujie rpadOBBIX CTPYKTYP.
Biageer tepMuHONOrMen Teopuu

rpagos.

Typy, PCIaKTHPOBAHHE, pe-
dbepupoBanue padoT.
I[IK-4 CnocoOHOCT, IOHH-

MaTh U MPUMEHSITh B HAy4YHO-
HCCJIEIOBATENIbCKOM W TIPH-
KJIQJHOW JIeATENIbHOCTH CO-
BpPEMEHHBIE SI3BIKH TPOTpaM-
MHUpPOBaHMS U HPOrpaMMHOE
oOecrnievyeHue; onepaluoHHbIE
CHCTEMBI U CeTeBbIE TEXHOJIO-
THH; IPAMEHSTH aJlTOPUTMBI U
CTPYKTYpbI JIaHHBIX IPHU pa3-
paboTKe MPOrpaMMHBIX pe-
LIEHUM

WJIK rika.1

CriocobeH MOHMMATh COBpE-
MCHHBIC SI3BIKA TPOrPaMMHU-
pOBaHMS M  TNPOrpaMMHOE
oOecrnieyeHue; onepaoHHbIe
CHCTEMBI M CETEBbIE TEXHOJIO-
THH

3HaeT pecypchl SA3bIKA IMPOTrpaM-
MHUPOBaHHUSA, HEOOXOAMMBIE IS
MpEeACTaBICHUS U 00pabOTKH Tpa-
¢os.

YMmeer copmynupoBath U Ipo-
rpaMMHO TPOMOJETUPOBATH TMO-
CTaBJICHHYIO MPAKTHUYECKYIO 3aj1a-
4y B TEpMUHAX TeOpHUH rpados.
Brnanmeer mnpakTHYECKUMH HaBBI-
KaMH TIOMCKAa OINTHUMAIbHOTO pe-
meHus Ha rpadax.

WJIK rix4.2

CriocobeH  mpUMEHATh B
Hay4YHO-UCCIEA0BATEIbCKON
U TPUKIAJTHON NESATEIbHOCTH
COBPEMEHHBIC SI3BIKH  TIPO-
rpaMMHUPOBaHHUS M TIPO-
TpaMMHOE obecrieueHue;
OTIEPAIlMOHHBIE CHCTEMBI H
CETEeBBIC TEXHOJIOTHH

3HaeT METOAbl IPENCTABICHUS
rpaga B mporpamme, X MpeuMy-
IIECTBA M HETOCTATKH.

Ymeer BbIOpaTh HEOOXOIUMBIA U
camblii 5P PEeKTUBHBIN U1 JaHHON
3aJjauu BUJ MpeJICTaBlIeHUs rpaga
B TIpOTpaMMe.

Brnaneer HaBbIKaMH peanu3aluu
M3BECTHBIX AJTOPUTMOB Ha SI3BIKE
BBICOKOT'O YPOBHSI.




WK ka3

CnocobeH TPUMEHSTH aJro-
PUTMBI U CTPYKTYPBI TAHHBIX
npu paszpaboTke mIporpamm-
HBIX PEIICHUI

3Haer 0az0BbIe M YCIOXHEHHBIC
QIrOpUTMBI Teopuu rpadoB, Me-
TOJIBI OLIEHKU UX 3PPEKTUBHOCTH.
VYMeer peann30BbIBaTh pa3IuyHbIe
M0 CJIOKHOCTU U 3((HEeKTUBHOCTH
aJITOPUTMBI Ha rpadax.

Biageer HaBbIKaMH IPSAMOTO M
pPEKypCUBHOTO 00X0aa rpadoB.




4. COJEPKXAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM AUCHUIUIMHBI COCTABISET 4 3a4eTHBIX enunull, 144 yaca, B TOM ymcie 35 4acoB Ha KOHTPOJIb, TPaKTUUYECKast moaArotoska 144 yaca.

dopma NPOMEKYTOYHOU aTTecTaluu: 6 CEMECTp - HIK3aMEH.

4.1. COAEP)XAHME JJUCIHUILIAHBL, CTPYKTYPUPOBAHHOE IIO TEMAM, C YKA3AHUEM BHIOB YUEBHBIX 3AHATHI

N OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHNYECKHUX YACOB

KOCTbH (B yacax)

Buasbl yueOHoi#i paGoThl, BKJIIOYASI CAMOCTOSI-
TeJbHYI0 Pa00Ty 00y4aIOIIMXCHA U TPYA0eM-

DopMBbI TEKY-

2
Ne & | KonrakrHas paéora npenogasa- 2 4 1ero KOH-
I /;1 Pa3ies IuCHUIITMHBI/ TEMBbI S TeJIs ¢ 00Y4AKOIIHMMHCS E = 2 | Tpoas ycmesa-
5]
o Cemunap- E \§ E. emocTu
ckue (mpak- | Konrpoan | 2 = =
Jlexuun S g
THYeCKHe | oDyueHust | = = 2
3aHATHSA) ®}
1 |Tpadsl, ux 377€MEHTBI B METOIBI ITPEACTABICHUSI 6 6 6 2 14 YCTHBIW OIPOC
2 |Kparyaiimme mytu Ha rpadax 6 8 8 2 14 TECT
3 |CBA3HOCTH M TAPOCOUCTAHUS 6 6 6 2 14 TECT
4 |Cern 1 TOTOKH 6 6 6 2 14 TECT
5 |epeBbs U CTPYKTYpPbI JaHHBIX 6 6 6 2 14 TECT
Hroro yacos 32 32 10 70 144

4.2. TIJTIAH BHEAYJIUTOPHON CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCS IO JUCIHUATIIMHE




CamocTrosiTesibHasi padoTa 00y4aloIuXcs

Yu4eoHo-

Ce Cpoku 3arparel | OneHo4yHoe cpen MeToAmHecKoe
HazBanwue pa3zjiena, TeMbl Buj camocros- p p P obecrneveHue ca-
MecTp . BBITIOJIHE- | BpPeMEHH CTBO .
TeJIbHOW PadoThI MOCTOSITEJIbHOM
HUSA (uac.)
padoThI
I'padsl, uX 37€MEHTHI X METOJIBI TIPEIACTABICHIS 1-51 nonoBH-
Ha Kypca + o
6 YWIT P 14 YCTHBIN OIIpOC
IIOATrOTOBKa
K OK3.
Kparuaiimue mytn Ha rpadax 1-s1 mos10BH- e-maxx.ru
Ha Kypca + ru.algorithmica.org/
6 YUIT P 14 TECT g &
IIOATrOTOBKAa
K OK3.
CBSI3HOCTB M TTapOCOYETaHU 2-11 1ONIOBU- e-maxx.ru
Ha Kypca + ru.algorithmica.org/
6 YUIT P 14 TECT & &
IIOATrOTOBKAa
K OK3.
CCTI/I 1 IMOTOKH 2-5 TIOJIOBH- €-maxx.ru
Ha Kypca + ru.algorithmica.org/
6 YUIT P 14 TecT £ g
IIOATr0TOBKA
K OK3.
JlepeBbs U CTPYKTYpPBI JAHHBIX 2-51 IOJIOBU- e-maxx.ru
Ha Kypca + ru.algorithmica.org/
6 YWIT P 14 Tect g g
IIOAT0OTOBKA
K OK3.
OO611ast TpyJ0EMKOCTh CAMOCTOSTEILHON Pa0OTHI 1O AUCIHUIUIMHE (Yac) 70
N3 Hux 00beM caMOCTOSATENbHON PadOTHI C UCTIONB30BAHUEM 3JIEKTPOHHOTO O0Y4YEeHHUS U AUCTAHLIU- 64

OHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHII (4ac)

Buowi camocmosmenvroti pabomui:

P — nanucanue pegpepama, /[ — noocomosxa doxnaoa, Y — evinonnerue ynparicHexull,

O — nanucanue scce, [Im — svinonnenue npoexkma, K - ketic-3aoaunue, Ilgh — nopmghonuo,

U — unghopmayuonnwviii nouck, Ilp3z — npezenmayus, JI — uzyuenue 1umepamypbol,

T (no srcenanuro) — sanonnenue maobauywl J{onnvr O2n «3nan, xomen y3Hamo, Y3HAL»

Un (no sicenanuro) — 3anonnenue mabauysl, codeparcaueii 4 cmonoya — «Vy - yowce 3uan, «+» — HOBoe, «-» — OyMal uHave, «?» — He NOHSLI,
ecmb 80NPOCHL.




4.3. COAEP’ KAHUE YYEBHOI'O MATEPHUAJIA
Paznea 1. I'padbl, MX 3J1eMeHTHI U METOAbI NPeACTABICHUSA
I'pad, onpenenenue, MONMHbIA, MIIaHAPHBIN, ABYI0IbHBIN Tpadsl. Jlepeo. OpueHTnpoBanHbIi rpad, B3BemeHHBIH rpad. YncioBele Xapakre-
puctuku rpada. MapupyT, nyTb, 1elb, IIUKJI, IPOCThIE LENb U LUKIL. Spyc, AuameTp, MoCT, Touka couseHeHus. O6xonsl rpaga.

Pa3nea 2. Kparuaiimumne nmytu Ha rpagax

[TyTb, kpaTyaiimuit myTh. BonHoBoit anroputm. O6xox B mupuHy, ouepens. [louck Beixona u3 nabupunta. ['padsl ¢ HeoTpULIaTEILHBIMU pe-
opamu. Anroputm [eikctpol. Ciyyait pedep pasznoro 3Haka. [{ukibsl orpunatensHoro Beca. Anroputm ®opna-bennmana. Anropurm ®oii-

na.

Paznen 3. CBA3HOCTH U MAPOCOYETAHUS

[Torick KOMIIOHEHT CBSI3HOCTH, 00XOJ] B TJIyOWHY. AJTOPUTM IOMCKA MOCTOB M TOYCK COWICHECHHS. [[BymOJIbHBIE Tpadbl U MAPOCOYCTAHUS.
Anroput™ KyHa noucka MakCuMasabHOTO IapocOYeTaHUs. 3a/1a4a O Ha3HAUCHUIX, BEHT€PCKHUM aJlTOPUTM PELICHUS 33]a4l O HAa3HAYCHHUSX.

Pa3nen 4. CeTtn 1 NOTOKH

Cetb, IOTOK B CETH, IPOMYCKHAsi CHOCOOHOCTbD, YBEIHUMBAOIUN yTh. AnroputMm dopra-dankepcoHa nmorucka MakCUMaibHOIO NMOTOKA B Ce-
TH.

Paspnen S. /lepeBbsi M CTPYKTYPBI JAaHHBIX

JlepeBo, 3neMeHTBl U METO/bI Mpe/icTaBIeHMs iepeBa. bruHapHble NepeBbs U UX MpPUJIOKEHUE B 00pabOTKe M XpaHEHUHU JaHHbIX. buHapHOe
JlepeBo Moucka. bunapHas Kyya. /[uHaMU4eCKUe aIrOpUTMBbI Ha ITOAIEPEBIX.



4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHI M J1a00paTOPHBIX padoT

Ne | Ne pazpena u| HammeHoBaHMe CeMMHAPOB, NPAKTUYECKUX U JIA0OPATOPHBIX pa- Tpynoemkocts | OueHounsble | @opMupyemMble KOMIIETEH-
n/H TeMbI oot (uac.) cpeacrsa MU (MHAUKATOPBI)*
Bcero | M3 Hux
YacoB |MpaKTHyYe-
cKas
NOJAroTOB-
Ka
1 2 3 4 5 6 7
1 1.1 [omHbIiA, TITAHAPHEIA, ABYIOTBHBIN Tpadbl 0.5 0.5 yerapiid onpoc [ITK-3(MAKnks1,  WMAKmnkso,
NKnks3), [K-5 (MWAKrxs.1,
NKnks2, UWAK mxss) TTK-4
(M Kixa.1, N Krk4.2,
N/1Krik4.3)
1.2 Hepeso 0.5 0.5 yernbii onpoc (ITK-3(MAKmks.1,  MWAKmks.2,
NKnks3), TIK-5 (MAKrxs.1,
WKnks2, WAK mxss) TTIK-4
(MK ka1, N Kka.2,
N/1Krik4.3)
1.3 OpueHTHpOBaHHBIH rpad, B3BELICHHBIN Tpad 1 1 yernpiid onpoc [IMK-3(MAKnks.1,  WMAKmnkso,
NKnks3), TIK-5 (MOKrs.1,
NKnks2, WAK mxss) TTK-4
(M OKika.1, N Krk4.2,
WK rk43)
1.4 UucoBble XapaKTepUCTHKH rpada 1 1 yernbii onpoc (ITK-3(MAKmks.1, WKz,
NAKnk33), TIK-5 (MAKnks.1,
WKnks2, WAK nxss) TTIK-4
(M OKrika.1, N Krk4.2,
N/1Krik4.3)
1.5 MapipyT, myTh, [Elb, UK, TPOCTHIC [ETb U IIHKI 1 1 yerusiit onpoc [ITK-3(MAKnks1,  MAKnks 2,
WKnks3), TIK-5 (MOKrks.1,
NKnks2, WK mxss3) TTIK-4
(MK ka1, MK k4.2,
WK k4.3)




1.6 SIpyc, auamerp, MOCT, TOYKa COWICHEHUS yerneiii onpoc [ITK-3(MUAKmis1,  WOKnks o,
I/I]_—[KHK3.3), T1IK-5 (HHKHKS.I,
I/IJ_—[KHKs.z, I/II[K HKS.S) I1K-4
(MK k4.1, MKk,
N K k4.3)
5 OGxomst rpada BBIIOTHCHHE IMK-3(MAKnks.1, WKk 2,
3ajaHui BIKnks3), TIK-5 (MOKmks.i,
ATC HI[KHng, I/II[K HK5.3) I1K-4
(UK 1, UK ka2,
N AKrk4.3)
2.1 [TyTh, KpaTUalIIMil MyTh BBIIOTHCHHE IMK-3(MAKmks.1, WKk 2,
3a/JaHuiI BN TIKnk33), TTK-5 (MIKnks.1,
ATC U Kks2, UK mkss) K-4
(UK 1, WK ika 2,
N K rk4.3)
53 Bontosolt anropr soimoiHenue  ([MK-3(UAKmks.1, MWAKmks.2,
3ajaHuiH Bl IKnks3), TIK-5 (MOKmks.i,
ATC WKnks2, WK nks3) [1K-4
(MK k4.1, N Krmk4.2,
N Krk4.3)
3 OOXOA B HHpHHY, OHEPelD BBIIOJIHCHHE IMK-3(MAKnks.1,  WHAKnks.2,
3a/IaHUi B IKnk33), 1K-5 (MIKnks.1,
ATC UKnks2, UK nxss) TK-4
(UK., WK rika 2,
N Krk4.3)
2.4 I[Touck BbIXO/A U3 Ta0MpUHTA semonnenne  |[MIK-3(UAKnks1, WAKmnks.o,
3a1aHUH BIIKnks3), TIK-5 (MOKmks.,
ATC U Knks2, UK nks3) K-4
(MK rka.1, NKrik4.2,
HﬂKm@g) [1K-2 (HHKHKZ.I,
NKnk2.2, UWKnk2.3)
2.5 Ausroput™ JIeKCTpBI soinonsere | [K-3(MAKms1, MKk o,
3ajaHui BN TKk33), IIK-5 (MOKrks.1,
ATC UKnks2, UK nxss) TK-4
(UK 1, UK iica 2,
N Kk4.3)
2.6 1{MKIIBI OTPULIATENHEHOTO BECA pomonnerte  |TTK-3(MAKmc.1, MAKmks.,




3aaHui B Kni33), IIK-5 (MKs.1,
ATC NKnks2, MWK mxss) K-4
(M Krixa.1, N Krk4.2,
N Krk4.3)
: spmonnenne  ([TK-3(MKmks.1, WIKnkso,
2.7 AnroputMm ®opna-bennmana - B Kncss), TK.S (MTKner
ATC NKnks.2, UAK mxss) 1IK-4
(MOKrka4.1, N Krk4.2,
M Kks.3)
23 Anroputm drofina soimonuenne  |[IK-3(UKnks, MWAKnks.,
3ajaHui B IKnk33), TTK-5 (MIKnks.1,
ATC NKnks2, WAK mxss) TTK-4
(I/II[Knm_ 1y I/II[KHK4.2,
N Kks.3)
3.1 ITorcK KOMITOHEHT CBA3HOCTH, 00XO0/1 B IITyOHUHY spmonnenne \[MK-3(MAKm1, MKk 2,
3amaHuit Bl TKnk33), TTK-5 (MIKnks.1,
ATC NKrnks.2, UAK nxss) 1IK-4
(M OKka.1, N Krka.2,
N Krk4.3)
3.2 AJITOPUTM TIOMCKA MOCTOB M TOYEK COUICHCHHUS BBIOTHEHHE NK-3(MAKnk3.1, MWAKnkso,
3ajaHUi BIIKnks3), TIK-5 (MKmks.1,
ATC NKnks2, WK mxss3) TTK-4
(MK ka1, NKka.2,
I/U_—[Knmg) T1K-2 (HI[KHKZ.I,
N Kmk2.2, UKk 3)
33 JBynonbHbie Tpadbl U mapocoveranus. AnroputMm KyHa mowcka mak- BBITOTHEHHE HK-3(MAKmi1, WKk 2,
CHUMAJIBHOTO ITapOCOYETaHUs. 3a/]aHuK Bl IKnks3), 1TK-5 (MKmks 1,
ATC UKnks.2, UAK nxss) TIK-4
(MK rka.1, N Kka.2,
WM Kk4.3)
34 3ajgaya O HA3HAUYCHMSIX, BEHIEPCKUN aITrOpPUTM pEIICHUd 3aJadd o spmonHenne  ([IK-3(MAKnks1, MWMAKnks.2,
HA3HAUCHUAX 3a1aHui B\ Knks3), TIK-5 (MOKpks.1,
ATC NKnks2, WK mxss3) TTIK-4
(I/II[KHKM, I/U_—[KHK4A2,
NKk4.3)
4.1 CeTb, IOTOK B CETH, IPOIYCKHAsI CIIOCOOHOCTH, YBEINYNBAIONINH ITyTh BBIOJIHEHUE HK-3(UAKnks1,  WKnks 2,
3ajaHui BN TKnk33), IIK-5 (MOKnks.1,

ATC




NKmks2, UK nxs3) TTK-4
(M Kka.1, N Krk4.2,
NKnk43)
4.2 Anroputm ®opra-dankepcoHa norucka MaKCUMaIbHOTO IIOTOKA B CETH 4 semonnenne  |[IK-3(UKnks1, WAKmnkso,
3a/[aHHi BN 1Knk33), TIK-5 (UAKxs.1,
ATC NKnks.2, UAK mxss) TIK-4
(M Krka.1, N Krk4.2,
N Kk4.3)
5.1 JepeBo, 371eMEeHTHI U METOJIbI IPEACTABICHHUS ICPEBa 1 YCTHBIH 01poc
5.2 bunapHble nepeBbst U UX MPHIIOKEHHE B 00pa0OTKEe W XpaHEHWHW JaH- 2 soimonnenne  |[IK-3(MKnks1, WAKmnkso,
HBIX 3aaHuit BIIKnks3), TIK-5 (MOKmks.i,
ATC NKnks2, UWAK mxss3) TTK-4
(M OKrixa.1, N Krk4.2,
NKnk43)
5.3 BuHapHOe JIepeBo MoucKa 1 seionsenne  |[IK-3(MAKnks1,  WAKnxs2,
3a/[aHui BN 1Knk33), TIK-5 (MOKrxs.1,
ATC WKnks2, UK nxss) TIK-4
(MK rixa.1, N Krk4.2,
NAKnks3) TIK-2 (MAKnk2.1,
N Knk2.2, MWKnk2.3)
5.4 bunapHas Kyua 1 spmonnenne  |[TK-3(MAKnks.1,  MWAKnks.2,
3a/[aHui BINAKnks3), TTK-5 (MOKnks.1,
ATC NAKnks2, UAK nkss) TIK-4
(M OKika.1, N Krk4.2,
I/U_—[Knmg) T1K-2 (HI[KHKZ.I,
N K22, MWKk2.3)
5.5 JlHaMHUYECKHE aTOPUTMBI Ha TIOJIEPEBAX 1 somonnenne  |[MIK-3(UKnks1, WAKmnks.,
3a/laHu Bl /1Knk33), [IK-5 (MOKrs.1,
ATC NAKnks2, UAK nkss) TIK-4
(MK ka1, MK k4.2,
NKnk43)
Bceero 32

ATC — asmomamuueckue mecmupyroujue cucmembsl

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCUMBIX HA CAMOCTOSITE/IbHOE M3YUeHHe CTyJeHTAMHU B paMKax caMocTosTeIbHoil padoTsl (CP)




Tema 3ananne ®opMupyeMble KOMIIETEH-
LUH
Tema 1 AAropuTMbl IOCTPOEHHUSI MUHUMAJIBHOTO Kap- AnropurMm IIpuma. beictpas Bepcus anropurma Ipuma. [K-2, T1K-3, TIK-4, TIK-5
Kaca
Tema 2 Cucrema HenepeceKaroUXcsi MHOKECTB Anroput™ Kpackana. CHM u e€ npuMeHeHre npy peau3anuy ObICTPOTo aropuT™Ma [IK-2, I1K-3, TIK-4, I1K-5
Kpackana
Tema 3 JlepeBo OTpe3KOB Paznununble 3a1aun Ha OBICTPHIC MOTU(HKAIIMIO U MOKUCK oTBeTa Ha JIO TIK-2, TIK-3, TIK-4, TIK-5

4.4. METOJIUYECKHUE YKA3AHHUSA IO OPTAHU3AIIMUA CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

CamocTtosTenpHas paboTa CTYJACHTOB BceX (OpM M BHIOB OOyUYEHUS SBISCTCS OJHHM W3 00SI3aTCIILHBIX BUIOB 00pa30BaTEIIBHON JIEATEIHHO-
cTH, obecnieunBaroliel peanuzanuio TpedoBannii denepanbHbIX rOCYIapCTBEHHBIX CTAaHAAPTOB BhIcIIEro oOpazoBanus. CornacHo TpeOOBaHUAM HOP-
MaTUBHBIX JOKYMEHTOB CaMOCTOATENIbHAsI paboTa CTyIEHTOB SBJIETCA 0053aTeIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOTO Mpolecca, Tak Kak oHa odec-
MeYMBAET 3aKPEIUICHUE TTOJTy4aeMbIX Ha JICKIIMOHHBIX 3aHATUSX 3HAHHUH ITyTEM MPUOOPETEHNSI HABBIKOB OCMBICIICHHS M PAaCIIMPEHUS UX COJCpIKaHUS,
HaBBIKOB PELICHUS aKTyaJbHBIX MPoOiIeM (GpopMUpOBaHUS OOMIEKYIBTYPHBIX U MPO(PECCHOHATBHBIX KOMIIETCHIINN, HAYyIHO-UCCIICIOBATEILCKON Jes-
TEJNbHOCTH, NOJATOTOBKU K CEMUHApaM, JJabopaToOpHbIM paboTaM, cade 3a4eToB M 3k3aMeHOB. CamocTosATenbHas padoTa CTYyICHTOB MPEICTABIISET CO-
0011 COBOKYITHOCTB ayJUTOPHBIX M BHEAYTUTOPHBIX 3aHATHI 1 pabot. CamocTosaTenbpHas padoTa B paMKax 00pa3oBaTeIbHOTO MPOLIEcca B By3€ penaet
CIIeAyIOIINE 3aauu:

— 3aKpeIUICHUE W paCUIMPEHHE 3HAHWM, YMEHHH, NOJYyYEHHBIX CTYACHTAMH BO BPEMs ayJIMTOPHBIX M BHEAYAUTOPHBIX 3aHATUM, NPEBpALCHUE HUX B
CTEPEOTHIIB YMCTBEHHOM U (PU3UUECKOI e TETbHOCTH;

- HpI/IO6pCTeHI/I€ JOITIOJIHUTCIIbHBIX 3HAHWUH 1 HABBIKOB 10 JAUCHUITIIIMHAM y'-I€6HOl"O IJ1aHa,

— (popMupOBaHUe U pa3BUTHE 3HAHUN U HABBIKOB, CBSI3aHHBIX C HAYYHO-UCCIIE0BATENILCKOM e TETbHOCTHIO;

— pa3BUTHE OPUEHTAIIMU U YyCTAHOBKH HA KAYECTBEHHOE OCBOCHUE 00pa30BaTEIbHOMN MPOTPAMMBL;

— pa3BUTHE HAaBBIKOB CAaMOOPTaHU3aINH;

— (hopMHpOBaHHE CAMOCTOATEIIFHOCTH MBIIIJICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U CAMOPEATH3AIUH;

— BbIPaOOTKa HABBIKOB 3(h(hEKTUBHON CaMOCTOSATENbHONU NMPOPECCHOHATBHON TEOPEeTUYECKOH, MPAKTUUECKON U y4eOHO-UCCIIe10BaTeIbCKON 1eATeb-
HOCTH.

IoaroroBka k Jekuuu. KauectBo 0CBOeHUs COJIEpKaHUS KOHKPETHOM MUCHMIUIMHBI MPSIMO 3aBUCUT OT TOTO, HACKOJIBKO CTYAEHT caM, 0e3
BHEIIHEro NpUHYXAeHUs popMHUpyeT y ce0sl yCTaHOBKY Ha MOJyYeHHUE Ha JEKIUSAX HOBBIX 3HAHUH, JOMOJHSIOIIUX YK€ UMEIOLIUECs 10 JaHHOM Auc-
UIUIMHe. Bpemst Ha MOAroTOBKY CTYJIEHTOB K JABYX4YacOBOM JIEKIIMM IO HOPMAaTHUBaM cocTaBiisieT He MeHee 0,2 yaca.

IMoaroroBka K MpakTHYeCKOMY 3aHATHIO. [T0ATOTOBKA K TPAKTUIECKOMY 3aHATHIO BKIIOYAET CIICAYIONINE HIEMEHTHI CAMOCTOSTEIHOW Jiesi-
TEJNBHOCTHU: YETKOE MpPEeACTaBICHUE IeJIU U 3ajlay €ro MpOBEICHHs; BbIICIIEHUE HABHIKOB YMCTBEHHO, aHATUTUYECKOM, HAyYHOU JesITeIbHOCTH, KOTO-
pBI€ CTaHYT pe3yJbTAaTOM IpeacTosield paboTel. BeipaboTka HaBBIKOB OCYIIECTBISETCS ¢ TOMOIIBbIO MOJTYYEHHs] HOBOM MH(pOpMaluu 00 H3y4aeMbIX
nporeccax U ¢ IOMOIIBIO 3HAHUS O TOM, B KAKOM CTENEHU B JAHHOE BPEMS CTY/EHT BJIaJIeeT METOAAMHU UCCIIEI0BATEIbCKON JeSITeIbHOCTH, KOTOPBIMU




OH CTaHET MOJb30BATHCS HA MPAKTHUYECKOM 3aHATHH. [I0Ar0TOBKA K MPAaKTUYECKOMY 3aHITHIO Hepenko TpeOyeT moadopa MaTepuaia, JaHHBIX U CIe-
[IUAJbHBIX NCTOYHHUKOB, C KOTOPBIMH IPEACTOUT yueOHast padoTa. CTyAEHTH! TOJDKHBI OMa MOJATOTOBHUTH K 3aHATHIO 3—4 mpumepa (HopMyIHpOBKU
TEMbI HUCCIICAOBaHUA, MPEACTABICHHOIO B MOHOFpa(bHSIX, HAay4YHBIX CTaTbAX, OTUCTAX. 3aTeM OHHM CaMOCTOSATEIBLHO OCYHICCTBJIAKOT ITOUCK COOTBCT-
CTBYIOIIMX MCTOYHUKOB, ONPENEIISIOT aKTYaIbHOCTh KOHKPETHOTO HCCIIEIOBAHUS MPOLIECCOB U SBJICHUIL, BBIICIAIOT OCHOBHBIE CIIOCOOBI JJOKa3aTelb-
CTBa aBTOpaMU HAYYHBIX pa60T OEHHOCTHU TOI'0, YEM OHH 3aHUMArOTCA. B X0A¢€ CaMOro HpakTHYCCKOIO 3aHATHA CTYACHTHI CHadalla MPCACTaBIAIOT
HaliJIeHHbIE UMW BapuaHThl (HOPMYIMPOBKU aKTYaJbHOCTH MCCIEIOBAaHUS, 0OCYXKIAIOT UX U OOOCHOBHIBAIOT CBOE MHEHHE O HAWIYYIIEM BapHaHTE.
Bpewmst Ha MOATOTOBKY K MPaKTHYECKOMY 3aHSTHIO IO HOpMAaTHBaM cocTaBisieT He menee 0,2 Jaca.

IoaroroBka k JagopaTopHoMy 3aHATHIO. CaMOCTOSTENIbHASI OJATOTOBKA K JIAOOPATOPHOMY 3aHTHIO HAIpaBJIeHa: Ha PAa3BUTHE CIIOCOOHO-
CTH K YTCHHIO HayYHOU U MHOH JINTEpaTyphl; Ha MOMCK JOTOTHUTEIbHOW HHpOpMauy B ceTH MHTepHeT, MO3BOISIONIEH riry0ke pa3o0parbes B HEKO-
TOPBIX BOIIPOCAX; Ha BBIACICHUE MPU paboTe ¢ pa3sHBIMH MCTOYHHKAMHU HEOOXOAMMOW MH(OpPMALUK, KOTOpas TpeOyeTcs A MOJHOLUEHHOTO BBINOJ-
HCHUSA NPAKTHICCKHUX 3a[1aH1/1171; Ha PasBUTHUC YMCHUA OCYUICCTBJIATL aHAIN3 BI>I6paHHI)IX HCTOYHHUKOB I/IH(l)OpMaLII/II/I, OLICHUBAaHUA JOCTOBCPHOCTH HC-
TOYHHKA; HA BO3MOKHOCTh CAMOCTOSITEIILHOTO PELICHUS Psijia 33/1a4, TPEII0KEHHBIX ISl CAMOCTOSTEIBHOTO POPEIIMBaHus. BpemMs Ha MOATOTOBKY K
71a00paTOPHOMY 3aHATHUIO 110 HOpMAaTHUBaM cocTaBisieT He MeHee 0,2 Jaca.

IMMoaroroBka Kk KOJJIOKBHYMY. KOIIOKBUYM mpezicTaBisieT co0OH KOJUIEKTUBHOE OOCYKACHHUE pasjiena AUCLHUILIMHBI HA OCHOBE CaMOCTOsI-
TEIBHOTO U3YyYEHHMSI ITOTO paszjena cTyaeHTaMu. [loaroToBka K JaHHOMY BUIY yU4€OHBIX 3aHATUM OCYIIECTBIISIETCS B cieayromieM nopsake. [Ipemona-
BaTellb JaeT CIMCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIIEIyeT MOJYyUYUTh MPU U3yUEHUH ONPEAEICHHOTO MepeyuHsl HayYHbIX HCTOYHUKOB. CTyIeHTaM BO
BHEAYJUTOPHOE BpeMsi HEOOXOAUMO MPOYHUTATh CHEIHATBHYIO JUTEPATypy, BBITUCATh U3 HEE OTBETHI HA BOIPOCHI, KOTOPBIE OyAyT 00CYKIAaThcs Ha
KOJIJIOKBUYME, MBICJIEHHO c()OpMYyJIMPOBaTh CBOE MHEHHUE 10 KaXJIOMYy M3 BOIIPOCOB, KOTOPOE OHHU BBICKAXKYT Ha 3aHATHH. Bpems Ha MOArOTOBKY K
KOJUIOKBUYMY 10 HOpMaTHBaM cocTaBiisgeT He meHee 0,2 vaca.

IMoaroroBka Kk KOHTPOJIbHOI padote. KoHTponbHas paboTa Ha3HAYaeTCs MOCIE U3YUYEHHUs ONPEAETICHHOTO pasjiena (pa3/ienoB) AUCIUILINHBI
" MPEACTABIIACT coOoit COBOKYITHOCTBb Pa3sBCPHYTHIX IMMCbMCHHBIX OTBCTOB CTYJACHTOB Ha BOIIPOCHI, KOTOPLIC OHU 3apaHCC MOJTYyYarOT OT IPCIO aaBaTe-
ns1. CaMocTosITeNbHAS TOATOTOBKA K KOHTPOJIBHOM padoTe BKIIIOYAET B ce0si: — M3yueHHE KOHCIEKTOB JIEKLUH, paCKPhIBAIOIUX MaTepuall, 3HaHHUe
KOTOPOTO TIPOBEPSETCS] KOHTPOJIBHOM pabOTOM; MOBTOpEHUE Y4eOHOT0 MaTepraa, MoJy4YeHHOTO MPU MOJATOTOBKE K CEMUHAPCKHUM, MPAKTHUECKUM 3a-
HATHSM M BO BPEMS UX MPOBEICHMS; U3yUSHHE JIOMOJHUTEIBHON JIUTEPATyphl, B KOTOPOH KOHKPETU3UPYETCS COJepkKAHUE MTPOBEPIEMBIX 3HAHUIL; cO-
CTaBJICHUE B MBICJICHHOW (OpME OTBETOB Ha IMOCTAaBJICHHbIE B KOHTPOJLHOM paboTe BOIPOCHI; (OPMUPOBAHHUE MCUXOJOTUYECKOW YCTAaHOBKH Ha
yCIIEIIHOE BHIMOJIHEHUE BCeX 3a/laHuii. Bpems Ha MoAroToBKY K KOHTPOJIBHOM paboTe 10 HOpMaTHBaM COCTABIISET 2 yaca.

IoaroroBka k 3a4ery. CamMoCTOsITENbHAS MOATOTOBKA K 3a4€Ty JOJDKHA OCYIIECTBIATHCSA B TEUEHHE BCero cemecTpa. I1oAroToBKa BKIIOYaeT
CIIeAYIOIME JeHCTBUSA: IEPEUUTATh BCE JIEKIIUH, a TAK)Ke MaTepualibl, KOTOPbIE TOTOBWIMCH K CEMUHAPCKUM M NMPAKTHUYECKUM 3aHATHIM B TEUEHHUE Ce-
MeCTpa, COOTHECTH 3Ty WH(POPMAIIHIO C BOIIPOCAMH, KOTOPBIE JaHbI K 3a4eTy, eClIH WH(GOPMAIMKA HETOCTATOYHO, OTBETHI HAXOIST B MPEIOKEHHOM
npernoiaBaTeneM Jureparype. Pekomenayercs nenaTh KpaTKue 3amuci. BpeMs Ha MOATrOTOBKY K 3a4eTy M0 HOpMaTHBaM COCTaBIISIET HE MeHee 4 ya-
COB.

IToaroroBka k 3x3ameHy. CaMOCTOsTENIbHAS MOJrOTOBKA K 9K3aMEHY CX0)Ka C MOATOTOBKOH K 3a4eTy, 0COOCHHO eclii oH AudQepeHInpoBaH-
Hblil. Ho 00beM yueOHOro mMarepuana, KOTOPbI HY’KHO BOCCTAHOBUTH B MAMATH K SK3aMEHY, BHOBb OCMBICIUTh U MOHATh, 3HAYUTEIHHO OOJIbIIIE, MO-
3TOMy TpeOyercsi 00oJIbIlle BpEMEHHU U YMCTBEHHBIX YCUIINH. BaxkHo copMHpoBaTh 1IEIIOCTHOE MPEICTaBIEHUE O COIeP)KaHUU OTBETa Ha Ka)JIblii BO-



MPOC, YTO MPEANoaracT 3HaHUEe PAa3HBIX HAYYHBIX TPAKTOBOK CYITHOCTH TOTO WJIM MHOTO SIBJICHUS, IPOIIEcCa, YMEHHE PacKpbIBaTh (PaKTOpbI, ompesae-
JSIOIINE UX IPOTUBOPEYMBOCTD, 3HAHNE UMEH YUEHBIX, M3y4aBIIUX 00cykaaeMyto npodneMmy. Heo6xoanmMo Takxke npuBecTd HHPOPMALIUIO O MaTepH-
ajlax SMIMPUYECKUX UCCIIET0BAHUM, UTO YKa3bIBA€T Ha BCECTOPOHHIOIO ITOATOTOBKY CTYJIEHTA K SK3aMeHY. Bpems Ha MOATroTOBKY K 9K3aMEHY IO HOP-
MaTHBaM cocTaBJsgeT 36 yacoB A 0akanaBpoB.

B ®BI'OY BO «UI'Y» opranu3anusi caMOCTOSTENIFHONH PabOThI CTYACHTOB periaMeHTHpyercs: [lonokeHnemM o caMOoCTOsATENbHOM paboTe CTy-
JIEHTOB, MPUHATHIM YueHbIM coBeToM UI'Y 22 uronsa 2012 r.

4.5.1TPUMEPHASI TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

He npexgycmorpeno.



5. YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHas JIuTeparypa:

1. Anekcees, B. b. Jlekuuu mo guckpeTHON MaTeMaTHKe: y4ueb. mocodue il CTyI. By30B, 00y4. 1O
Hanp. BITO 010400 "Ilpuxiagaas maremaruka u uHpopmatuka" u 010300 "dynnamenT. nuabop-
MaTuka u uHpopm. TexHoiorun" / B. b. Anekcees. - M. : Undpa-M, 2013. - 89 c. - ISBN 978-5-16-
005559-6 (26 3x3.)

2. BepuukoB b. M ., lllyp A. M. I'pads! u anroput™sl Ha HUX. EkatepunOypr, uzn-so Exatepun-
Oyprckasi akaJieMusi COBpeMEHHOT0 UCKyccTBa, 2012. - 158 c¢. Pexxum noctyna: 9bC “Jlann”
(http://e.Janbook.com, HeOrpaHHUUEHHBIH JOCTYT)

3. Bamarypa A. A. Kombunaropuka. byness! ¢pynakiuu. ['padsl : yued. mocodue / A. A. banarypa,
O. B. Ky3pMmuH. - Upkytck : U3a-so UT'Y, 2012. - 114 ¢.(69 3k3.)

4. Jlakees, A. B. DnemeHThl TeoOpuu 0OBIKHOBEHHBIX IpadoB: yueo.. - Upkyrck : U3n-so UT'Y,
2014. - 83 c. (51 3K3.)

0) nomonHUTENbHAS TUTEpaTypa:

1. AcanoB M. O., bapanckuii B. A., Pacun B. B. Jluckpernas maremartuka: rpadbl, MaTpOUIbI, ajl-
ropuTMbl: yaeoHoe nocooue. U3n-so “Jlanw”, 2020. - 364 c¢. Pexxum goctyna: DbC “Jlanp”
(http://e.Janbook.com, HeorpaHUUEHHBINH JOCTYI)

2. BoponeHnko, A. A. JluckpeTHas MaTeMaTHKa. 3aJ1aud U YIPaXKHEHUS C PeICHUSAMHU: yueO.-MeTOoI.
nocobue : yaed. mocobue ist cTy. By30B, o0y4. o Hanp. BITO 01.03.02 (010400) "[Ipuki. mate-
matuka u uHpopmaruka" u 02.03.02 (010300) "dynnameHTt. uHGOpMaTHKA U UHHOPM. TEXHOJIO-
run" / A. A. Boponenko, B. C. ®enopona. - M. : Uadpa-M, 2015. - 104 ¢.(25 3k3.)

B) 0a3bl TaHHBIX, HTHGOPMAIIMOHHO-CITPABOYHBIC U TTOMCKOBBIE CHCTEMBI:
1. e-maxx.ru
2. codeforces.com

3. acmp.ru
4. ru.algorithmica.org/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI
6.1. YYEBHO-JIABOPATOPHOE OBOPYJIOBAHHE:

Jlns mpoBefeHUsl JIEKIIMOHHBIX U JTAOOPaTOPHBIX 3aHATUN HeoOXoauMa KOMIBIOTEpHas ayJu-
TOpUS Ha 25 MECT C MPE3eHTALMOHHBIM 000PYA0BaHUEM U JIOCKOM.

6.2. TIPOT'PAMMHOE OBECIIEYEHHE:

1. CodeBlocks 20.03


http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
https://e.lanbook.com/book/136391
https://e.lanbook.com/book/136391
http://e.lanbook.com/
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D0%BB%D0%B0%D0%B3%D1%83%D1%80%D0%B0%2C%20%D0%90%D0%BD%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%BA%D0%B5%D0%B5%D0%B2%2C%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%90%2E%20%D0%90%2E

2. NetBeans IDE6.7.1
3. Far Manager 20b1807.86
4. Python 3.8

6.3. TEXHUYECKHUE U SJIEKTPOHHBIE CPE/ICTBA:

ATC acmp.ru, codeforces.com, olymp.isu.ru, mpe3eHTalIMOHHOE OOOPYIOBaHHE, MEPCOHAIb-
HBIH KOMITBIOTEP C BO3MOKHOCTBIO ICMOHCTPAIIMH TPE3CHTAIMN U HAITMCAHHBIX MPOrPaMM.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

HpI/I pealin3alii JaHHOI'0 KypcCa HCIIOJB3YIOTCA CICAYIOIHC 06p330BaTCHBHBIC TEXHOJIO-
THUU! TCXHOJIOIMH TPAAULMUOHHOI'O O6y‘~I€HI/IH, HUI'POBBIC TCXHOJIOIWMH, TCXHOJOIWH HpO6J’I€MHOFO
06yquI/1$[, TCXHOJIOI'MHN O6y‘I€HI/I$I B COTPYAHUYCCTBC, TCXHOJIOTHUU KOHTCKCTHOI'O O6y‘leHI/I${, HUH-
TCPAKTUBHBIC TCXHOJIOTHHU, TCXHOJOTIMU JUCTAHIMOHHOI'O O6y‘~I€HI/I$I, AKTUBHBIC IICAArOrM4CCKuUc
TCXHOJIOI'UH.

8. OHEHOYHBIE MATEPHAJIBI /IS TEKYHIEI'O KOHTPOJISL K
IMPOMEXYTOYHOU ATTECTALLUN

8.1. OHEHOYHBIE MATEPHAJIBI U151 BXOJIHOI'O KOHTPOJISA
Tectol B ATC Ha 3HaHHE OCHOBHBIX KOHCTPYKIMH 5361Kk0B C++ 1 Python.

8.2. OLHEHOYHBIE MATEPHAJIbBI TEKYIIIEI'O KOHTPOJIA

Texkynuil KOHTPOJIb OCYIIECTBIISIETCS IIyTEM IIPOBEPKM PELICHHBIX CTYACHTOM 3a/ad Ha
caiftax acmp.ru, codeforces.com, olymp.isu.ru
IpuMepbl OLIEHOYHBIX CPEACTB TEKYIIEro KOHTPOJIsI

AuaroputMm dJioiaa

(Bpewms: 1 cek. I[Tamsats: 16 M6 CnoxHocTs: 36%)

[TonHbIN OpUEHTHPOBAHHBIN B3BEIIEHHBIN I'pad 3a1aH MaTpuleil cmexxHocTu. [loctpolite MaTpuily
KpaTyaimmx myTeil Mexy ero BepmiMHamu. ['apaHtupyercs, 4rto B rpade HET LMKIOB OTpHIA-
TENBHOIO Beca.

BxonHble nanHbIE

B niepBoii ctpoke BxonHoro ¢aitna INPUT.TXT 3anucano equnctseHHoe uncio N (1 <= N <= 100)
- KOJIM4ecTBO BepiiuH rpada. B cneayromux N cTpokax mo N yucen - MaTpULla CMEKHOCTH rpada
(j-oe yucio B 1-0M CTPOKE COOTBETCTBYET Becy peOpa M3 BEpILIMHBI 1 B BEpIIUHY j). Bee uncia no
monyito He mpesbimatoT 100. Ha rinaBHO# 1uaroHany MaTpuUIlbl - BCET/1a HYJIIH.

BrixogHsle m1aHHBIE



B Beixognoit daiin OUTPUT.TXT BeiBenute N cTpok o N gricen - MaTpUIly KpaTdyalliux paccTo-
SHUN MEXIy NapamMH BEpIIMH. j-O€ YUCIIO B i-0ff CTPOKE JOJKHO OBITH PaBHO BECy KpaT4anIIero
MyTH U3 BEPIIUHBI 1 B BEPIIUHY j.

IIpumep

Ne INPUT.TXT OUTPUT.TXT

1 4 05713
059100 12028
100028 111607
10010007 4

4100 100 O

Aaroputm ®@opaa-besimana
(Bpewms: 1 cek. [Tamsate: 16 M6 CnoxHocts: 38%)

Jlan opueHTHpOBaHHBIN rpad, B KOTOPOM MOTYT ObITh KpaTHble pebpa u neriu. Kaxnoe pedpo
UMEET BEC, BBIPAKAIOLIUICS LENbIM YMCIOM (BO3MOXKHO, OTpHLATENbHBIM). ['apanTupyercs, 4ro
LUKJIbl OTPULATENILHOTO BECA OTCYTCTBYIOT.

TpebyeTca nmocunTaTh JIMHBI KpaTUYaHIIUX MMyTeld OT BEPLIMHBI HOMEp 1 J10 BceX OCTalbHBIX BEp-
IIVH.

Bxoanble maHHbIE

Bo Bxomnom ¢aiine INPUT.TXT 3anucano cuaugana yuciao N (1 <= N <= 100) - koau4ecTBO Bep-
mH rpada, ganee unet uynuciao M (0 <= M <= 10000) - komudectBo pedep. Janee uger M Tpoek
YyuCeN, ONMUCHIBAOIINX pedpa: Hadayio pedpa, koHell pedbpa u Bec (Bec - 1enoe yucio ot -100 mo
100).

Brixonable JaHHbBIE

B Beixoanoit ¢aitn OUTPUT.TXT BeiBeaute N 4Kces - pacCTOSTHUS OT BEPLIMHBI HOMep 1 10 Bcex
BepIlrH rpada. Ecnu myTu 10 COOTBETCTBYIONIEH BEPIIMHBI HE CYIIECTBYET, BMECTO JUITHHBI MTyTH
BeiBeauTe yrciao 30000.

ITpumep

Ne INPUT. TXT OUTPUT.TXT



1 45 0 10 11 30000
1210
2310
13100
31-10

231

Anroputm /leiikcTpbl
(Bpewms: 1 cek. [Tamsare: 16 M6 CrnoxHocTs: 47%)

JlaH opueHTHpOBaHHBIA B3BEIIEHHBIH Tpad. s Hero BaM HEOOXOOMMO HAWTH Kparyaiilee pac-
CTOSIHME OT BEPIIMHBI S 10 BepIIUHBI F.

BxoaHble JaHHbBIE

B nepBoii ctpoke BxogHoro ¢aitna INPUT.TXT 3anucans! Tpu uncna: N, SuF (1 <N <100; 1 <
S, F <N), rne N - xonmuuecTBo BepiuH rpada. B cregyrommx N crpokax 3amucansl mo N dncen -
MaTpulla CMEXKHOCTH Tpada, rie YUCIOo B 1-0i CTPOKE j-OM CTOJIOIE COOTBETCTBYET pedpy U3 1B jJ: -
1 o3Havaer oTcyTCTBHE peOpa MEXAy BEpLIMHAMU, a Jr000e HeoTpulareabHoe 1emnoe yucio (ot 0
1o 100) - Hanuuue pebpa naHHOrO Beca. Ha riiaBHOM quaroHanyu MaTpUIlbl BCET/1a 3alTUCAHbI HYJIH.

BrerxoaHsie 1aHHbBIE

B Beixognoit ¢aitn OUTPUT. TXT HeoOX0AMMO BBIBECTH MCKOMOE PacCTOSIHHE WM -1, ecliu MyTH
MEXYy YKa3aHHBIMHU BEPIIMHAMH HE CYLIECTBYET.

ITpumep

Ne INPUT.TXT OUTPUT.TXT

1 321 3
011
401

210

UK OTpHULIATEIBLHOI0 Beca

(Bpewms: 1 cek. [Tamsars: 16 M6 CrnoxHoctb: 46%)



Jan B3BemeHHsIi rpad. OnpenenuTs, €CTh I B HEM ITUKJ OTPUIIATEILHOTO Beca.
Bxonnbie naHHbIE

Bo BxomnoMm daiine INPUT.TXT B nepBoii crpoke 3anucano uucio N (1 <= N <= 100) - konuue-
cTBO BepmuH rpada. B cnexyrommx N crpokax Haxomutcst mo N 4ncel - MaTpUlla CMEKHOCTH Tpa-
¢a. Beca pebep He npeBbimaroT 1mo moayo 10000. Eciu pebpa HET, COOTBETCTBYIOIIEE 3HAUCHUE
pasHo 100000.

BrIxoaHbIe JaHHbBIE

B Beixonnoit paitn OUTPUT.TXT BeiBenute "YES", ecnu nmki cymectByer, unu "NO" B npoTus-
HOM CJIydJae.

IIpumep

Ne INPUT.TXT OUTPUT.TXT

1 2 YES
0-1

-10

KoMmMmepuecknil KaJabKyJIATOP
(Bpewms: 1 cek. Ilamsats: 16 M6 CnoxHocTb: 52%)

®upma OISAC BeITyCTHIIA HOBYIO BEPCHUIO KAJIBKYIATOPA. DTOT KAIBKYJISATOP OEPET ¢ MmoJib30BaTe-
7Sl IGHBIH 32 COBepIIaeMble apudmeTrueckue onepanuu. CTOMMOCTh KaKJ0W Onepanuy B J0JIa-
pax paBHa 5% OT 4HcIa, KOTOPOE SABJISETCS Pe3yIbTaTOM OIEpalUH.

Ha sTom kanbkynsTope TpeOyeTcss BBIUMCIUTh CyMMy N HaTypajbHBIX YMCelN (YMClIa U3BECTHBI).
HetpyaHo 3aMeTUTh, YTO OT TOr0, B KAKOM MOPSAKE Mbl OyJleM CKJIa/bIBaTh 3TH YHCIIa, MHOTJA 3a-
BUCHT, B KaKyl0 CyMMY JIeHET HaM 000i1eTCsl BBIYMCICHUE CyMMBbI Yncell (TeM CaMbIM, OKa3bIBaeT-
Csl HApyIIEH KJIACCUUECKUH MPUHIIMIT «OT NEPECTAHOBKU MECT CIaraéMbIX CyMMa HE MEHSIETCSD).

Hanpumep, mycts Ham HyHO cinoxuTh yncna 10, 11, 12 u 13. Torna eciin Mbl cHavana ciaoxum 10
u 11 (310 oboitnercs Ham B $1.05), morom pesyaprar — ¢ 12 ($1.65), u 3arem — ¢ 13 ($2.3), To
BCEro MbI 3amiaTuM $5, ecnu ke cHadana oTaeiabHo cioxuTh 10 u 11 ($1.05), morom — 12 u 13
($1.25) u, HakoHeIl, CIOKUTH MEXKIAY COO00H JBa MoMydeHHbIX yrcia ($2.3), To B uTore Mbl 3aria-
UM Juib $4.6.

Hanummure nporpamMmy, kotopas OyJIeT ONpeaessiTh, 3a KaKyl0 MUHUMAIbHYIO CyMMY JI€HET MOKHO
HalTU CyMMy JaHHbIX N duces.

BxonHble naHHBIE

Bo Bxonmnom ¢aitne INPUT.TXT 3anucano yucino N (2<=N<=100000). {anee uner N HaTypalb-
HBIX YUCEN, KOTOPBIE HYKHO CII0KHTh, Kaxk10e u3 HuX He npespimaer 10000.



Brixonusie janHeIe

B Beixogno# ¢aitn OUTPUT.TXT BeIBemuTe, CKOJIBKO JIEHET HaM IMOTpeOyeTCs Ha HaXOXKICHUE
cymmbl 3TuX N uncen. Pe3ynbraT g0keH ObITh BBIBEICH C ABYMsI 3HAKaMU MOCIE AeCATUYHON TOY-
Ku 0€3 JIMUPYIOIINX HYJICH.

[Tpumepsi

Ne INPUT. TXT OUTPUT.TXT

1 4 4.60
10111213

2 2 0.10
11

AJANITUBHBIN MOUCK
(Bpewms: 2 cek. [Tamsars: 16 M6 CrnoxHocts: 80%)

Hu 1151 KOro He cekper, 4To B OCHOBE PENIIIMOHHON 0a3bl JaHHBIX JIEKUT TaOIUIA, KOTOPYIO MOX-
HO paccMaTpUBaTh Kak OJJHOMEpHBIM MaccuB 3anuceil. M3BecTHO, UTO Ipy MOMCKE BCE 3alIUCH Tad-
JIMLBI IPOCMATPUBAIOTCA IIOCIEA0BATEIBHO, HAYMHAS C CAMOM IIEPBOM U 3aKaH4YMBas HalICHHOM.

TexHU4ecKui OTJen KOMIIAaHUHA YCTAHOBHII, UTO YacTO OBIBAET TakK, YTO MOUCK OJHOW M TOM *kKe 3a-
MUCU B TaONUIE MPOU3BOAUTCS HECKONBKO pa3. OCHOBBIBASICH HA ATOM, MPOTPAMMHUCTHI PEIIUIU
MOCJIe KaXKJ0T0 HOBOT'O MOMCKOBOTO 3allpoca MEHSTh MOPSJIOK CIEAOBaHUS 3amuceil B TaOyuIle.
Jpyrumu cioBaMu, 1MOcie MOMCKa HalJeHHAs 3aluCh MepeMeIaeTcs Ha MepBoe MECTO B TaOHIIe.
OueBUIHO, YTO YEM Yallle OCYIIECTBIISIETCS MIOUCK OMPENIeNIEHHOM 3amicH, TeM OJuxKe oHa Oy/IeT K
Hayvay TaOIuIbl U TeM ObIcTpee OyAeT MOKUCK 3TOM 3amiCH.

Bameii 3agaueii sBiIsIeTCS HamMcaTh IPOrpaMMy, KOTOpas Ui KaXXaoro u3 M mociieoBaTenbHO
3aJJaHHBIX ITOMCKOBBIX 3allpOCOB OyAET ONpeAesATh KOJINYECTBO IPOCMOTPEHHBIX 3alMcel MpH Io-
UCKe 3a/laHHOM. [[71s1 mpocTOThl 0003HaueHus: OyieM cuuTaTh, 4YTo uMeeTcs Tabiauna ¢ N 3anucsamu,
I'Jie 3anuck — 370 4ncio ot 1 1o N. B Haudane Bce 3anucu B TaOIUIE PAaCHON0KEHbI B OPSIKE BO3-
pacTaHus, TO €CTh Ha 1-M MecTe B TabJuIe HaxoauTcs Yucio 1. JIJig mpuBeeHHOro HIKE puMepa
npu M = 2, N = 6 u 3anpocax Ha MOMCK yucen «5» u «3» notpedyercs 5 u 4 mpocMoTpa 3anuceit
COOTBETCTBEHHO.

BxonaHble 1aHHbBIE

[TepBas ctpoka BxomHoro ¢aina INPUT.TXT comepxkut nBa menbix yucia N u M (I < N, M <
65535) — konuvecTBO 3amuceil B TaOIMIle M KOJIMYECTBO 3alPOCOB HA MOMCK COOTBETCTBEHHO.
Yucna pasieneHbl OJJUHOYHBIM ITPOOEIIOM.

Bropas ctpoka comepxkut M HatypanbHbiX uncen Ai (1 < Ai < N), pa3aeneHHbIX OJUHOYHBIMU
npoOenamu, Tie Ai — 3ampoc Ha MOUCK Yrciia Ai B Tabmuiie. 3anpockl Ha TTOMCK BBITIOJHSIOTCS T10-
CJIeI0BATENIbHO B MOPSJIKE UX BBOJIA.



Brixonusie janHeIe

EnuncrBennas crpoka BeixonHoro ¢aitna OUTPUT.TXT nomkHa coaepxare M HaTypallbHBIX YH-
cell, pa3JiefIeHHbIX OJMHOYHBIMU MpoOesiaMy, 1-€ YHUCIO — ATO KOJUYECTBO MPOCMOTPEHHBIX 3allH-
ceil mpu noucke ymncia Ai.

[Tpumepsl
Ne INPUT.TXT OUTPUT.TXT
1 62 54
53
2 1010 101010101010 10 10 10 10

10987654321

3 314 33213131211122

32331122111121
8.3. OHEHOYHBIE MATEPHAJIBI IPOMEXYTOYHOI'O KOHTPOJIA

CnHcok BONPOCOB AJIs1 MPOMEKYTOYHOM ATTECTALMM:
IIpumepHBbI€ BOIIPOCHI K 9K3aMEHY

1. TI'pad, onpeneneHue, MOJHBIN, MIaHAPHBIN, ABYJOIbHBIN rpadsl. OpueHTHpPOBaHHBIN rpad,
B3BEIICHHBIN rpad. YncnoBble XapaKTepUCTUKH rpada.

2. MapupyT, yTh, LI€Tb, LUK, IPOCTHIE LEb U UUKII. Spyc, TMamMeTp, MOCT, TOUYKa COYJICHEHUS.
3. OO6xomsl rpada.

4. Tlonstue anropurma. IIpuMeps! anropuTMU4eCKUX MPOLIECCOB.

5. CnoxHocTh ¥ 3PHEKTUBHOCTH AITOPUTMA.

6. Ilyts, kpaTuaiuuii myTs. BosHOBOM anroputm.

7. OO0xox B mmpuHy, ouepenb. [louck BrIxoa U3 1abupHUHTA.

8. I'padwl ¢ HEOTpULIATENBHBIMH peOpaMu. AITOpuTM JIeHKCTpHI.

9. Cnyuait pebep pa3Horo 3Haka. [{UKIBI OTpHUIIATEIEHOTO Beca.

10. Anroputm @opaa-bennmana.

11. Anroputm @noiiza.



12. Tlorck KOMITIOHEHT CBSA3ZHOCTH, 00XOJ B TITyOHHY.
13. Anroputm rnovcka MOCTOB U TOUYEK COUTICHEHUSI.

14. JIBynonsHble rpadsl u napocoyetanus. AnroputM KyHa morcka MakCUMajabHOTO apocoyeTa-
HUSL.

15. 3amaya o0 Ha3HAYEHUSIX, BEHT€PCKUH aJITOPUTM PEIICHUS 3a/1a4l O HA3HAUYCHUSAX.
16. CeTb, OTOK B CETH, MPOITYCKHAS CIOCOOHOCTD, YBEINYUBAIOIIHUI MTyTh.

17. Anroputm @opra-PankepcoHa MOUCKa MAKCUMAIbLHOIO MOTOKA B CETH.

18. JlepeBo, 37IeMEHTBI U METO/IbI MPECTABICHUS JEPEBa.

19. bunapHsie AepeBbs U UX MPUIOKEHHE B 00paboTKe U XpaHEHUU JaHHbIX.

20. bunapHoe fepeBo MouckKa.

21. bunapHas kyya.

22. JlepeBO OTPE3KOB.

Pa3paboTunk:

0 S5

noueHT kadenpsl AuldC 3y6koB O.B.
(moamuce) (3aHMMaemast T0JIKHOCTB) (®.1.0.)

[IporpamMma coctaBieHa B coorBercTBUU ¢ TpedoBanusmMu OI'OC BO no HampaBieHHIO
noarotoBku 02.03.02 «@ynaaMeHTanbHast HHGOpMAaTUKa U WH(POPMAIIMOHHbBIE TEXHOJIOTHI» (Ypo-
BeHb OakajaBpHaTta), yTBEp:KIECHHBIN MprkazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®eneparun ot 23 asrycra 2017 r. N 808, 3apeructpupoBansbliii B Muntocte Poccun «14» ceHTs10-
pst 2017 1. Ne 48185 ¢ M3MEHEHUAMH W JOTIOTHEHUSIMUA ¢ U3MEHEHUSIMH U JOTIOJTHEHUSAMHU OT: 26
HOosA0ps 2020 r., 8 despans 2021 r.

IIporpamma paccMOTpeHa Ha 3acefaHuu Kadeapbl Anredpandeckux U UHPOPMAIMOHHBIX
cucreM UMUT UT'Y «4» anpens 2023 r. y
ITpoTtokon Ne 9 3aB. kadenpoii ol o [Tantenees B. U.

Hacmosuwas npoepamma, ne modcem 6vimv 80Cnpou3sedeHa Hu 6 Kakou gopme be3 npeo-
8apUMENbHO20 NUCOMEHHO20 PA3PEUEeHUsl KApeopbl-pazpadomuura npoepammbl.



