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1.  [EJH U 3AJAYM JUCTUTLINHEI

Hean

OOyyeHre OCHOBaM COBPEMEHHOW Teopuu rpadoB U CPaBHUTEIBHBIN aHAIU3 aJrOPUTMOB,
UCTIOJIb3YEMBIX MIPH PEIICHUH 3aj1a4 Ha rpadax.

3agauu:

— O3HAKOMJICHHE C Pa3IMYHBIMHU BHJAMH rpadoB M METOAaMU UX MPEICTABICHHUS U 00pa-

0OTKH B IIPOrpPaMME;

— W3y4YEHHE U pealn3alus Ha MPAKTUKE 0a30BbIX U YCIOKHEHHBIX AITOPUTMOB Ha rpadax;

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHas aucumiuiiHa (MOIYJIb) OTHOCHTCS K 4YacTH MPOrpaMMebl, (Gopmupyemoi
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUN, U U3y4YaeTcsl Ha TPETbEeM Kypce.

2.2. 1nst u3y4eHusl JaHHOW y4eOHOW JAUCHUTUTHMHBI (MOIYJIS) HEOOXOAMMBI 3HAHUS, YMEHUS
Y HaBBIKH, C(HOPMUPOBAHHBIE MPEANISCTBYIOIIMMU AUCIUILTHHAME: J{uckpeTHass maremaTuka, MH-
¢dopmatuka, [IporpammupoBanue.

2.3. [lepeuenp mocnenyrOMMX y4eOHBIX JUCIHIUIAH, AJI KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUS U HaBBIKH, (OpMHUpYEMbIE JTaHHOH y4eOHOW MuCHMIIIHHON: CHCTEeMBI UCKYCCTBEHHOTO MH-
TeJIeKTa, AJITOPUTMBI KOMIIBIOTEPHON TpaduKH.

3. TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI

IIponiecc ocBoeHMs AMCLUIUIMHBI HalpaBieH Ha (JOpPMUPOBAHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuii) B coorBerctBur ¢ @PI'OC BO mno cooTBeTcTBYIOLIEMY HANpaBIECHUIO

HOArOTOBKH.

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUS 10 JUCHHUILIMHE (MOLYJIIO),
COOTHECEHHBbIX C HHIAMKATOPAMH JOCTHKEHUS] KOMIIeTeHIUH

HNuauxkaropsl
Komnerennus . PesynbTaTnl 00y4eHus
KOMIIEeTCHII U
[TK-3 CnnocobHOCTh MOHU- MK k3.1 3HaeT OCHOBHbIE TUIIBI rpadoB, UX
MaTh U IPUMEHSTh B HayyHO- | CocoOeH MOHMMaTh COBpe- | KJacCH(MKALMIO, OCHOBHBIE 3JI€-
WCCIIEIOBATENILCKOW U MPHU- MEHHBII MaTeMaTUYeCKHil | MEHThl TpadoB, Oa30BBIE YyTBEP-

KJIaJTHOM IEATEIIBHOCTH CO-
BPEMEHHBIN MaTEMaTUYECKUN
arnmapar, TEOpETUYECKUE OC-
HOBBI UH(OPMATUKU

anmapar WM TEOpETHYECKHE
OCHOBBI UH(OPMATUKHI

JKACHUS TeOpuu TpadoB.

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

MK nx3.2

CriocobeH  mpUMEHSATh B
Hay4YHO-UCCIEA0BATEIbCKON
U TPUKITAJHON NEATeIbHOCTH
COBPEMEHHBIN MaTeMaTuye-
CKMH anmapar

3HaeT METOJUKY MOJIEIMPOBAHUS
Pa3IMYHBIX MPOIECCOB MPH IO-
MoIH rpad)oB pa3TMIHOTO BU/IA.
YMeer mnpencTaBiATh M 0Opaba-
THIBATH HEPAPXUYECKHUE CTPYKTY-
PBI IIPU TIOMOIIIH JIEPEBBEB.
Brnaneer tepMmuHOJIOTHMENH TEOpPHUH

rpagos.
MK nk33 3HaeT B3aMMOCBS3b OCHOBHBIX
CrnocobeH  mpuMeHSATH B | rpadOBBIX KOHCTPYKIUH € alro-

Hay4YHO-UCCIEA0BATEIbCKON
U TNPUKITAJHON NEATeIbHOCTH
TEOPETHYECKHUE OCHOBBI HH-

pUTMaMu OBICTPOTO TIOMCKA WH-
dbopmanuu.

YMeeT NpHUMEHSTh OPHEHTHPO-




dopmaruku

BaHHbBIC U B3BEILICHHBIE rpadbl 1Is
MOJICTTMPOBAaHUS ~ WH(POPMAIHOH-
HBIX MTPOLIECCOB.

Brnaneer OCHOBHBIMH anropuTMa-
MU 00paboTKH TpadoBBIX CTPYK-

TYPp.

[1K-5 CmnocobHocts cobu-
paTth, 00pabaThIBaTh U UHTEP-
MPETUPOBATh  DKCIEPUMEH-
TaJbHbIC JIaHHBIE, HEOOXO/IU-
MBI€E JUIsl IPOEKTHON U IIPOU3-
BOJ/ICTBEHHO-

TEXHOJIOTHYECKOM  JeATElIb-
HOCTHU; CIIOCOOHOCTH K pa3pa-
0OTKE HOBBIX AJITOPUTMHUYC-
CKHUX, METOJMYECKUX U TeX-
HOJIOTMYECKUX PpELICHUH B
KOHKpeTHOH cdepe mpodec-
CHOHAIILHOM JESITCIIFHOCTH, B
TOM 4YHCIIe C MPUMEHEHHUEM
TEXHOJOTHI HCKYCCTBEHHOTO
MHTEJJICKTa

MK nks.1

CnocobeH cobupath, 00pada-
THIBaTh U WHTEPIPETHPOBATH
SKCIIEPUMEHTAJIbHbIE JlaH-
HbIC, HEOOXOIUMBIC ISl TIPO-
eKTHOM U TMPOU3BOACTBEHHO-
TEXHOJOTUYECKONU  JIeSITENb-
HOCTHU

3HAeT OCHOBHBIC OIPEACICHUS U
HOHSATHSA TEOPUU I'padoB, METOJIBI
npencraBieHus TpagoB B IPoO-
rpamMme, 0a30BbIC U YCIO)KHCHHBIE
aJITOPUTMBI Ha rpadax.

VYMeeT HaxoAuTh B3aHMOCBS3H B
NPEIOCTABICHHBIX JIAHHBIX, 00b-
eIUHATh U KOMOWHUPOBAaTh UX B
rpagoBbIe CTPYKTYPHI.

Brnaneer HaBblkaMu HMHTEpIIpeTa-
UM W TPAKTHYECKOTO MPHMEHE-
HUSI TIOJYYEHHBIX MPU MOJEIUPO-
BaHHUU PE3yJIbTATOB.

MK nks.2

Cnocoben k pa3paboTke HO-
BBIX QITOPUTMUYCCKUX, Me-
TOAUYECKUX M TEXHOJIOTHYe-
CKHMX PELICHUH B KOHKPETHOU
chepe  mpocdeccuoHaTBHOM
JeSITeTHHOCTH

3HAeT OCHOBHBIE AJTOPUTMBI TEO-

puu rpados.
YMeeT TNpUMEHSTh HW3YYCHHBIC
QITOPUTMBI  JIJIL PEIICHUS KOH-

KPETHBIX MpPaKTUYECKUX 3ajad,
KOMOHMHUPOBATh Ha UX OCHOBE 0O-
Jiee CJI0KHBIE aJITOPUTMBI.
Bnageer meromamum peanusanuu
M3YYEHHBIX aJTOPUTMOB Ha S3bl-
Kax IpOrpaMMHPOBAHUS BBICOKO-
IO YPOBHSI.

WK ks 3

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

3HaeT MeTOo/Abl NPUMEHEHUs TeOo-
pun rpadoB B 3amadax MCKyc-
CTBEHHOT'0 MHTEJIJIEKTA.

YMeer cuctemMaTU3UpOBaTh HEOO-
XOJIUMbIE CBEJACHHUS M CBOWCTBA B
BHJIE TPa(OBBIX CTPYKTYP.
Bnaneer meroaukon mnowucka pe-
meHusi B 60pImmX rpadax cocTo-
STHUUM TTPY TIOMOILY SMIIUPUYECKUX
OIICHOK.

[IK-2 CnocoGHOCTh TMPOBO-
JIUTH II0J] HAYYHBIM PYKOBOJI-
CTBOM JIOKAJIbHBIE HCCIIE0-
BaHHUS Ha OCHOBE CYIIECTBY-
IOIIUX METOJIOB B KOHKPETHOMN
obmactu mpodeccuoHaTbHOM
NEeSTENIbHOCTH,  TPUHUMATh
y4acTu€ B HAY4YHBIX JHCKYC-
CHUSIX, BBICTYIIaTh C COOOIIIe-

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

3HaeT OCHOBHBIE BUIBI I'padoB C
TOYKM  3PEHUS  BHU3YyalIU3alUuU
IIPEJICTABIISIEMBIX PE3YJIBTATOB.
YMeer mpencTaBiATh HMepapxuye-
CKHME, ULUKINYECKHE, PpENSALHOH-
HblE MoOJeIu TpadaMu COOTBET-
CTBYIOIIIETO BHUJIA.

Biageer OCHOBHBIMH HHCTpyMe-
TaMH OTPUCOBKH IpadoB.




HUSMU W JIOKJIaJaMH, YCTHO-
ro, MHCbMEHHOTO U BHPTY-
albHOTO (pa3MellleHHe B WH-
(dbopMaIIMOHHBIX CETAX) Xa-
pakTepa, MpeACTaBIATh MaTe-
pHalibl COOCTBEHHBIX HCCIIe-
JIOBaHUI; MPOBOAUTH KOPPEK-

NJIK k2.2

Bnaneer TeXHOJOrHAMH IOJI-
TOTOBKU JIOKyMEHTOB, CIIOCO-
OEH NpPOBOJUTH KOPPEKTYPY,
penaktupoBaHue, pedepupo-
BaHME padoT.

3HaeT OCHOBHBIC MPOTPAMMBI JIJIs
MOATOTOBKH TpadUYeCKUX JIaH-
HBIX.

Ymeer moctpouts, 00paboTats U
npeoOpa3oBaTh HEO0OXOMMBIC
rpaduyecKue BKIIFOUCHUS B JIOKY-
MEHTE.

Brnaneer HaBbIKaMM mMOJTyaBTOMA-
TUYECKOTO TIOCTPOCHHUS U BU3ya-
nu3anuu rpadoB B COOTBETCTBY-
IOIIMX MPUIOKEHUSIX.

NJIK k2.3

CriocobeH TpoOBOIUTH  MOJ
HAYYHBIM PYKOBOJICTBOM HC-
CIJIe/IOBaHUS Ha OCHOBE CyIIle-
CTBYIOIIMX METO/IOB B 00Ja-
CTH Tpo(ecCHOHATIBHON nes-
TEJIBHOCTH

3HaeT OCHOBHbBIE OIpEACICHUS U
MOHATHUS TEOPUU T'padoB, METOAbBI
IpeJcTaBieHuss rpagoB B Ipo-
rpamme, 0a30BbI€ U YCIIO)KHEHHbIE
aJICOPUTMBI Ha rpadax.

YMeer cucreMaTH3UpoBaTh HEOO-
XOJMMbIE€ CBEJICHUS U CBOMCTBA B
BUjie rpa)OBBIX CTPYKTYP.
Biageer tepMuHONOrMen Teopuu

rpagos.

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

MaTh U MPUMEHSTh B HaAy4YHO-
HCCJIEIOBATENIbCKOW W TIPH-
KJIaJHOW JIeATEIbHOCTH CO-
BpPEMEHHBIE SI3BIKU TPOTpaM-
MHUpPOBaHMS U MPOrpaMMHOE
oOecrnievyeHue; onepaluoHHbIE
CHCTEMBI U CeTEeBbIE TEXHOJIO-
THH; IPAMEHSTH aJlTOPUTMBI U
CTPYKTYpbI JaHHBIX IPU pa3-
paboTKe NPOrpaMMHBIX pe-
LIEHUM

WJIK rix4.1

CriocobeH MOHMMATh COBpE-
MCHHBIC SI3BIKA TPOTPaMMHU-
pOBaHMS M  TNPOrpaMMHOE
oOecrnieyeHue; onepanoHHbIe
CHCTEMBI M CETEBbIE TEXHOJIO-
THH

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

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

WJIK rix4.2

CriocobeH  mpUMEHSATh B
Hay4YHO-UCCIEA0BATEIbCKON
U TPUKIAJTHON JeSATEIbHOCTH
COBPEMEHHBIC SI3BIKH  TIPO-
rpaMMHUPOBaHHUS W TIPO-
TpaMMHOE obecrieueHue;
OTIEPAI[MOHHBIE CHCTEMBI H
CETEeBBIC TEXHOJIOTHH

3HaeT METOAbl IPENCTABICHUS
rpadga B mporpamMme, X MpeuMy-
IECTBA U HETOCTATKH.

VYMeer BbIOpaTh HEOOXOIUMBINH U
camblii 5P GEeKTUBHBIN U1 JaHHON
3aJ]auu BUJ MpeJICTaBlIeHUs rpaga
B IIpOTpaMMe.

Brnaneer HaBbIKaMH peann3anuu
M3BECTHBIX AJTOPUTMOB Ha SI3BIKE
BBICOKOT'O YPOBHSI.




WK ka3

CrnocobeH TPUMEHSTH aJro-
PUTMBI U CTPYKTYPBI JTAHHBIX
npu paszpaboTke mIporpamm-
HBIX PEIICHUI

3Haer 0az0Bble U YCIOXHEHHBIC
QITOPUTMBI TeOpuu rpadoB, Me-
TOJIBI OLIEHKU UX 3(PPEKTUBHOCTH.
VYMeer peaan30BbIBaTh pa3IuyHbIe
10 CJIOKHOCTU U 3((HEeKTUBHOCTH
aJITOPUTMBI Ha rpadax.

Bilageer HaBbIKaMH IIPSAMOTO M
pEKypCUBHOTO 00X0aa rpadoB.




4. COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM AUCHUIUIMHBI COCTABISET 4 3a4eTHBIX enuHull, 144 yaca, B TOM yucie 35 4acoB Ha KOHTPOJIb, IpaKkTU4YecKas noaroroska 144 yaca.

dopma NpOMEKYTOUHOU aTTeCTalluu: 6 CEMECTP - IK3aMEH.

4.1. COAEP)KAHME JJUCHUILIAHBL, CTPYKTYPUPOBAHHOE IIO TEMAM, C YKA3AHUEM BHIOB YUEBHBIX 3AHATHUI
N OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB

Buasbl yueOHoi#i paboThl, BKJIIOYASI CAMOCTOSI-
TeJbHYI0 pa0oTy 00y4aroIIUXCcsl M TPYA0EeM-
KOCTB (B 4acax) ®opMbI TEKy-
2.
Ne & | KonrakrHas padora npenogasa- 2 4 1ero KOH-
. /;1 Pa3zies qucUUNINHBI/ TEMBI S TeJIs ¢ 00Y4AIOIHMHCS E s £ | TpoJs ycneBa-
<]
&) Cemunap- E \§ E. emocTu
ckue (mpak- | Konrpoan | 2 = =
Jlexuuun S g
THYeCKHe | oOyuenusi | = = =
3aHATHSA) ®}
1 |Tpadpbl, UX 3JIEMEHTHI U METOJIBI TIPE/ICTABICHHS 6 6 6 2 14 YCTHBIN OTPOC
2 |Kparvaiimme mytu Ha rpadax 6 8 8 2 14 TECT
3 |CBs3HOCTH U TAPOCOUYCTAHUS 6 6 6 2 14 TECT
4 |CerH ¥ IOTOKH 6 6 6 2 14 TECT
5 |lepeBbs U CTPYKTYpPbI JaHHBIX 6 6 6 2 14 TECT
Hroro yacos 32 32 10 70 144

4.2. TITAH BHEAYJIUTOPHON CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCS MO JUCIHUATIIMHE




CamocTrosiTesibHasi padoTa 00y4alouxcs Y4eOHo-
MeToAnYecKoe
Ce- Cpoxkn 3arparel | OneHo4Hoe cpen-
HasBaHnue pa3nena, TeMbl Bua camocrosi- obecreyeHue ca-
MecTp . BbIIOJIHE- BpeMeHH CTBO .
TEeJIBbHOU paﬁOTbI MOCTOSAATECJIbHOHU
HUSA (uac.)
padoThI
I'padsr, uX 27€MEHTHI X METOJIBI IPEIACTABICHIS 1-1 nonosu-
Ha Kypca + <
6 YUIIT P 14 YCTHBIH Ompoc
IIOAroTOBKa
K OK3.
Kpar4aiimue mytn Ha rpadax 1-s monosu- e-maxx.ru
Ha Kypca + ru.algorithmica.org/
6 YUIIT P 14 TECT g g
IIOATrOTOBKa
K OK3.
CBSI3HOCTB M TTapOCOYETaHUs 2-51 [IOJIOBU- e-maxx.ru
Ha Kypca + ru.algorithmica.org/
6 YUIIT P 14 TECT g g
IIOATrOTOBKAa
K OK3.
Cetu 1 IOTOKU 2-51 [IOJIOBU- e-maxx.ru
Ha Kypca + ru.algorithmica.org/
6 VT yp 14 oot 9 9
IMoAroTOBKa
K OK3.
JlepeBbs U CTPYKTYpBI JAHHBIX 2-51 IOJIOBU- e-maxx.ru
Ha Kypca + ru.algorithmica.org/
6 VT yp 14 oot 9 9
IMOoAroTOBKA
K OK3.
OO611ast TpyJ0EMKOCTh CAMOCTOSTEILHON pa0OTHI 1O AUCIHUIUIUHE (Yac) 70
N3 HuxX 00beM caMOCTOSATENbHON Pa0OTHI C UCTIONB30BAHUEM AJIEKTPOHHOTO O0Y4YEeHHUS U AUCTAHLIU- 64

OHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHII (Yac)

Buowr camocmosmenvuoii pabomei:

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

O — Hanucanue scce, [Im — svinonnenue npoexkma, K - ketic-3aoaunue, Il — nopmghonuo,

U — unghopmayuonnwviii nouck, Ilp3z — npezenmayus, JI — uzyuenue numepamypbl,

T (no srcenanuro) — 3anonnenue maobauywl /Jonnvr O2n «3nan, xomen y3Hamo, VIHAL»

Hu (no osrcenanuro) — sanonnenue mabauywl, cooepxcawen 4 cmonoya — «Vy - yoice 3nan, «+» — Hogoe, «-» — OyMan uxnade, «?» — He NOHAIL,
ecms ONPOChHL.




4.3. COAEP)KAHUE YYEBHOI'O MATEPHUAJIA
Paznea 1. I'padbl, UX 3J1eMeHTHI U METOAbI NPeACTABICHUSA
['pad, onpenenenue, MONMHBIA, MIIAaHAPHBIN, ABYI0IbHBIN rpadsl. JlepeBo. OpueHTnpoBanHbli rpad, B3BemeHHbIH rpad. YncioBeie Xapakre-
puctuku rpada. MapupyT, nyTb, 1iellb, IIUKJI, IPOCThIE LIENb U LUKIL. Spyc, AuameTp, MocT, Touka couseHeHus. O6xonapl rpaga.

Pa3nea 2. Kparuaiimumne nmytu Ha rpagax

[TyTb, kpaTuaiimuit myTh. BonHoBoit anroputm. O6xox B mupuHy, ouepens. [louck Beixona u3 nabupunta. ['padsl ¢ HeoTpHuLIaTEILHBIMU pe-
Opamu. Anroputm Jletikctpel. Cirydait pedep pasHoro 3Haka. Llukisl otpunarensHoro Beca. AnroputM @opna-bennmmvana. Anroputm droii-

na.

Paznen 3. CBA3HOCTH U MAPOCOYETAHUS

[Torick KOMIIOHEHT CBSI3HOCTH, 00XOJ B TJIyOWHY. AJNTOPUTM IOMCKAa MOCTOB M TOYCK COWICHECHHS. [|ByMOJIbHBIE Tpadbl U MAPOCOYCTAHUS.
Anroput™ KyHa noucka MakCuMaabHOTO IapocovYeTaHus. 3aj1a4a O Ha3HAYCHUSIX, BEHT€PCKUM aJlTOPUTM PELICHUS 3a7]a4l O HAa3HAUYCHUSAX.

Pa3pen 4. CeTty 1 NOTOKH

Certb, IOTOK B CETH, IPOMYCKHAsi CHOCOOHOCTb, YBeIHUMBaOMUN MyTh. AnroputMm ®opra-dankepcoHa nmorucka MakCUMaibHOIO NOTOKA B Ce-
TH.

Paspnen S. /lepeBbsi M CTPYKTYPBI JaHHBIX

JlepeBo, 3neMeHTBl U METOJbI Mpe/iCTaBIeHMs iepeBa. bruHapHbIe NepeBbs U UX MPUJIOKEHUE B 00pabOTKEe M XpaHEHUHU JaHHbIX. buHapHOe
JIepeBo MoucKa. buHapHas Kyya. /[uHaMUYeCKUE aIrOPUTMBI Ha MTOAIEPEBBAX.



4.3.1. llepevyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

Ne Ne paznena u| HaumeHoBaHMe ceMUHAPOB, NPAKTUYECKUX U JIa00OPATOPHBIX pa- Tpynoemkocts | OueHounsble | @opMupyemMble KOMIIETEH-
n/H TeMbI oot (uac.) cpeacrsa MU (MHAUKATOPBI)*
Bcero | M3 Hux
4YacoB |MpaKTHyYe-
cKasi
MOJITOTOB-
Ka
1 2 3 4 5 6 7
1 1.1 [lomHBIi, TITAHAPHEIHA, ABYOIBHBIN Tpadbl 0.5 0.5 yernpiid onpoc ([TK-3(MAKnks1,  WAKnkso,
NAKnks3), TIK-5 (MIKmks.1,
NKrnks2, UIK nkss) TTK-4
(MK ka1, N Krk4.2,
MK k4.3)
1.2 JlepeBo 0.5 0.5 yerusiii onpoc [T[MK-3(MAKnks1,  WIKmks2,
NKnks3), TIK-5 (MOKpxs.1,
WKnks2, WAK xss) TTIK-4
(MK ka1, N K4 2,
MK rk4.3)
1.3 OpueHTHpOBaHHBIN rpad, B3BELICHHBIN Tpad 1 1 yernpiid onpoc ([MTK-3(MAKnks1,  WAKnkso,
NKnks3), TIK-5 (MIKpxs.1,
NKnks2, WK mxss3) TTK-4
(M Kika.1, N Krik4.2,
MK ik4.3)
14 YucoBbie XapaKTepUCTHKH rpada 1 1 yernbiid onpoc (TTK-3(MAKnks3.1, MWHAKnks.2,
NKnx33), TIK-5 (MAKnks.1,
WKnks2, UWAK xss) TTIK-4
(MKika.1, N Krik4.2,
MK k4.3)
15 MapipyT, myTh, [Elb, UK, TPOCTHIC [ETb U ITHKI 1 1 yerusiit onpoc [IK-3(MAKnks.1,  WAKnks 2,
WKnks3), TIK-5 (MOKpxs.1,
NKnks2, WK mxss3) TTIK-4
(MK ka1, MK k4.2,
WK k4 3)




1.6

prc, AnaMeTp, MOCT, TOUYKA COUJICHCHHUA

YCTHBIN OIIpOC

NK-3(MAKnk31, MWIKnkso,
NKnks3), TK-5 (MIKmxs.1,
NKrnks.2, UAK mxss) TIK-4

(MOKrka4.1, MK k4.2,
N IKk4.3)
= OGxone: rpadha spmonenue  ([IK-3(UAKmks.1, MWAKnks2,
3ajaHui BIKnks3), TIK-5 (MOKms.1,
ATC HI[KHKS.Z, I/II[K HKS.B) HK'4
(M Krixa.1, WKk 2,
MK ik4.3)
2.1 [TyTh, KpaTUalIIMil MyThH ppmoHenne  ([IK-3(UAKmk3.1, MWKz,
3a/JaHui BN IKnk33), TTK-5 (MIKrnks.1,
ATC I/I]_—[Kn}(s.z, I/II[K HKS.S) [IK-4
(MK ka1, N/IKrnka42,
MK k4.3)
55 Bontosofi anropumy poioniHenue  ([IK-3(UAKmk3.1, MWAKmks .2,
3ajaHui BIKnks3), TIK-5 (MOKms.1,
ATC WKnks2, UWIK nxs3) 1IK-4
(MK mka.1, WK k4.2,
MK ik4.3)
53 OGXO B IHpHY, 09epeT spmonHenue  ([IK-3(MAKmks1, MWAKnks2,
3a/[aHui B IKnk33), MK-5 (MOKrnks.1,
ATC UKnks2, UK nxss) TTK-4
(MK ka1, WKk 2,
MK k4.3)
2.4 I[Touck BbIXO/A U3 Ta0MpUHTA semonnenne  |[MIK-3(UKnks1, MWAKmnks2,
3a1aHUH BIIKnks.3), TIK-5 (MOKs.1,
ATC UKrks2, UK kss) TTK-4
(MK ka1, MK k4.2,
I/UIKm(4.3) [1K-2 (I/IHKHKz.l,
N Knk2.2, UKrk2.3)
2.5 Asroput™ JIeKcTphI spmonnenne  (MMK-3(MKmks.1, WIKnkso,
3ajaHui BN TKk33), IIK-5 (MOKpks.1,
ATC UKnks2, UK nkss) TTK-4
(MK ika.1, WKk 2,
WK k4.3)
2.6 [[MKJIBI OTPHIIATEIILHOTO Beca semonsenne  \[MK-3(MAKnks.1,  MAKnkso,




3aIaHuH B IKk33), [K-5 (MOKiks.1,
ATC NKrnks.2, UAK mxss) TIK-4
(M Krixa.1, N 1Krk4.2,
MK rik4.3)
2.7 Aunroputm ®opna-bennmana spmonenne | IK-3(MIAKmks1, MK,
3aaHuK B/ /1Knk33), [K-5 (MOKmxs.1,
ATC NKnks.2, UAK mxss) TIK-4
(MOKrka4.1, N Krk4.2,
N/TKrk4.3)
2.8 Anropurm ®roiina spimonuenne  |[IK-3(UAKnks1,  WHAKnks .,
3a7aHui BN 1Kmk33), TIK-5 (MOKmxs.1,
ATC UKnks2, UAK mkss) TIK-4
(MK ka1, N Krk4.2,
WK rik4.3)
3.1 ITorcK KOMITOHEHT CBA3HOCTH, 00XO0/1 B IITyOUHY spmoHenne  ([IK-3(UAKmk3.1, MWHKmks .2,
3a/1aHHi BINKnks3), TIK-5 (MOKnks.1,
ATC UKrnks.2, UAK nxss) TIK-4
(MK mka.1, N Kmka4 2,
MK k4.3)
3.2 AJNTOpUTM MOMCKA MOCTOB U TOUEK COWICHEHUS BBITIONTHEHHE INK-3(UAKnks.1, WKk 2,
3a1aHun B\ Knk33), TIK-5 (MOKpks.1,
ATC NAKnks2, UAK nkss) T1IK-4
(MK ka1, N K4 2,
I/U_—[Knmg) T1K-2 (HI[KHKZ.I,
MK k2.2, WK 1k2.3)
3.3 JBynonbHbie rpadsl U nmapocoderanus. AnroputM KyHa mowcka Mak- BBITIOJTHEHHE NK-3(MKnks.1, WKk 2,
CHMaJIbHOTO [TAPOCOYETAHHS. 3a/1aHUH B\ Knk33), TIK-5 (MOKpks.1,
ATC WUKnks2, UK nxss) TIK-4
(MK ka1, N K4 2,
MK k4.3)
34 3ajgaya O HA3HAUYCHMSIX, BEHIEPCKUN aIrOpUTM pEIICHU 3aJadd o spmoanenue  ([IK-3(UAKnks1, MWAKnks2,
HA3HAYCHUAX 3a1aHui B\ Knk33), TIK-5 (MOKpks.1,
ATC WKnks.2, UIK nkss) TIK-4
(MK ika.1, N Krk4.2,
WK rik4.3)
4.1 CerTb, IIOTOK B CETH, NMPOITYCKHAS CIIOCOOHOCTh, YBEIMYHBAIOIINN Iy Th spmonHenne  ([IK-3(UAKmk3.1, MWAKnks.2,
3a/1aHAi BINUKks3), TTK-5 (MOKnks.1,

ATC




UKnks2, UWIK nxss) TTIK-4
(M Krixa.1, N 1Krk4.2,
WK k4.3)
4.2 Anroputm ®opra-dankepcoHa morucka MaKCUMaJIbHOIO IIOTOKA B CETH 4 semonnenne  |[IK-3(UKnks1, MAKmnks.2,
3ajaHui B/ 1Kmi33), HK-5 (MOKmxs.1,
ATC I/II[KHKiz, I/II[K HKS.3) [IK-4
(M Krika.1, N 1Krk4.2,
N IKk4.3)
5.1 JlepeBo, DJEMEHTHI U METO/IbI TIPECTABIIEHHS IEPEBA 1 YCTHBIH OIPOC
5.2 bunapHble nepeBbs U UX MPHUIIOKEHHE B 00pa0OTKe W XpaHEHWHW JaH- 2 soimonnenne  |[IK-3(UKnks1, MAKmnks 2,
i 3ajaHuiH BN IKnx33), IIK-5 (MOKpxs.1,
ATC NKnks2, UK mxss) TIK-4
(MK ka1, N Krk4.2,
WK k4 3)
53 BuHapHOe 1epeBo MoucKa 1 spmonaenne  |[TK-3(MKnks1, WAKnks.o,
3a/IaHui BN IKnk33), TTK-5 (MKnks.1,
ATC I/I]_—[Kn}(s.z, I/II[K HK5.3) [IK-4
(M Krixa.1, N Krk4.2,
HI[K]‘[K4'3) T1IK-2 (HI[KHKZI,
W Knk2.2, UIKk2 3)
52 Burapas Ky4a 1 semonnenne | [IK-3(UKnks1, MWAKmnks.2,
3ajaHuiH BIU1Knks.3), TIK-5 (MOKnks.1,
ATC NKnks2, UK mxss) TIK-4
(M Kika.1, N Krik4.2,
I/II[KHK4.3) T1K-2 (HI[KHKZ.I,
MK k2.2, WK1k2.3)
5.5 JIMHAMUYECKHE aTOPUTMBI HA MOAIEPEBLAX 1 spmonserue | HK-3(MAKmks.1, MK,
3ajaHuiH B\ 1Knk33), IIK-5 (MOKpks.1,
ATC NKnks2, UIK nkss) TTK-4
MKk, NJIK k4.2,
N 1K rik4.3)
Bcero 32

ATC — aemomamuueckue mecmupyrowue cucmemsl

4.3.2. IlepedyeHb TeM (BONMPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE H3YUEeHHE CTYJJ€HTAMH B PAMKAaX caMOCTOSATeIbHOI pa6oThl (CP)




Tema 3ananue ®opMupyeMble KOMIIETEH-
IUH
Tema 1 AAroputMbl NOCTPOEHHUSI MUHUMAJIBHOIO Kap- AnropurM I[Ipuma. beictpas Bepcus anropurma Ilpuma. [K-2, I1K-3, TIK-4, [IK-5
Kaca
Tema 2 Cuctema HenepeceKaroUXcsi MHOKECTB Anroput™ Kpackana. CHM u e€ npuMeHeHne pu peaiu3anuy ObICTPOTo aropuT™Ma [K-2, I1K-3, I1K-4, [1K-5
Kpackana
Tema 3 JlepeBo OTpe3KOB Pasnununble 3a1aun Ha OBICTPHIC MOTU(HKAIIMIO U MOKUCK oTBeTa Ha JIO T1K-2, TIK-3, T1K-4, ITIK-5

4.4, METOIUYECKHUE YKA3AHHUSA IO OPTAHU3AIIMUA CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

CamocTtosTenpHas padoTa CTYJACHTOB BceX (GopM M BHIOB OOyUEHUS SBISCTCS OJHHM W3 00SI3aTCIIbHBIX BUIOB 00pa30BaTEIIBHON JEATEIHHO-
cTH, obecnieunBaroliel peanuzanuio TpedoBannii denepanbHbIX rOCYIapCTBEHHBIX CTAHAAPTOB BhIcIIero oopazoBanus. CoriacHo TpeOOBaHUAM HOP-
MaTUBHBIX JOKYMEHTOB CaMOCTOATENIbHAst paboTa CTyIEHTOB SIBJIETCA 00s3aTeIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOIO Mpolecca, Tak Kak oHa ooOec-
NIeYMBAET 3aKPEIUICHUE TTOJyYaeMbIX Ha JICKIIMOHHBIX 3aHATUSX 3HAHHH ITyTEeM IMPUOOPETEHNsI HABBIKOB OCMBICIICHHS M PAaCIIMPEHUS UX COJEpIKaHUS,
HaBBIKOB PEUICHUS aKTyaJIbHBIX MPoOiIeM (popMUpOBaHUS OOMIEKYIBTYPHBIX U MPO(PECCHOHATBHBIX KOMIIETCHIINN, HAYIHO-UCCIICAOBATEIILCKON Jesi-
TEJILHOCTH, IOATOTOBKH K CEMHHApaM, JJAOOpaTOpHBIM paboTaM, cllaue 3a4eTOB U IK3aMeHOB. CaMOCTOsATeNbHAsI pad0Ta CTYICHTOB MPEACTABIISET CO-
0011 COBOKYITHOCTh ayJJUTOPHBIX M BHEAYTUTOPHBIX 3aHATHI 1 pabot. CamocTosATenbpHas padoTa B paMKax 00pa3oBaTeIbHOTO MPOLIEcca B By3€ penraer
ClIeAyIOIINE 3a1auu:

— 3aKpEIUICHUE W paCUIMPEHUE 3HAHWM, YMEHMH, NOJYYEHHBIX CTYACHTAMH BO BPEMs ayJIMTOPHBIX M BHEAYAUTOPHBIX 3aHATUM, NPEBpALICHUE HUX B
CTEPEOTHIB YMCTBEHHOM U (PU3UUECKOI 1A TETbHOCTH;

— HpI/IO6pCTeHI/I€ JOITIOJIHUTCIIbHBIX 3HAHWUH 1 HABBIKOB 10 AUCHUITIIIMHAM yqe6Hor0 IJ1aHa,

— (popMupOBaHUe U pa3BUTHE 3HAHUN U HABBIKOB, CBSI3aHHBIX C HAYYHO-UCCIIE0OBATENILCKOM NEATETbHOCTBIO;

— pa3BUTHE OPUEHTAIIMU U YCTAHOBKH HA KQYECTBEHHOE OCBOEHUE 00pa30BaTEIbHOM MPOTPaMMBL;

— pa3BUTHE HAaBBIKOB CaMOOPTaHU3aAINH;

— (hopmMHpOBaHHE CAMOCTOATEIILHOCTH MBIIIJIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U CAMOPEATH3AINH;

— BbIPAaOOTKa HABBIKOB 3(h(hEeKTUBHON CaMOCTOSATENbHON MPOQeCcCHOHATBHON TEOPEeTUYECKOH, MPAKTUUECKON U y4eOHO-UCCIe10BaTeIbCKON 1esATeNb-
HOCTH.

IoaroroBka k Jekuuu. KauectBo 0cBOeHUs COJIepKaHUS KOHKPETHOM MUCHMIUIMHBI MPSIMO 3aBUCUT OT TOTO, HACKOJIBKO CTYAEHT caM, 0e3
BHEIIHET0 NPUHYXIEeHUs PopMHUpYyeT y ce0sl yCTaHOBKY Ha MOJy4YeHHUE Ha JEKIUSAX HOBBIX 3HAHUH, JOMOJHSIOIIUX YK€ UMEIOLTHECs 10 JaHHOM Auc-
nuIuinHe. Bpemst Ha MOAroTOBKY CTYJIEHTOB K ABYX4YacOBOM JIEKIIMM [0 HOPMAaTHUBaM cocTaBisieT He MeHee 0,2 yaca.

IMoaroroBka Kk MpakTHYeCKOMY 3aHATHIO. [I0ATOTOBKA K MPAKTUIECKOMY 3aHATHIO BKITIOYAET CIICAYIONINE HIEMEHTHI CAMOCTOSTEITFHON Jes-
TEJBHOCTHU: YETKOE MPEeACTaBICHUE IeJIU U 3ajlay €ro MpOBECHHs; BbIICIEHUE HABHIKOB YMCTBEHHO, aHATUTUYECKOM, HAyYHOU JesITeIbHOCTH, KOTO-
pBI€ CTaHYT PEe3yJbTAaTOM IpeacTosimeld padoTbl. BeipaOoTka HaBBIKOB OCYIIECTBISETCS ¢ OMOIIbIO MOTYYeHHs] HOBOM MHGOpMauu 00 H3ydaeMbIX
nporeccax U ¢ IOMOIIBIO 3HAHUS O TOM, B KAKOW CTENEHU B JAHHOE BPEMS CTY/EHT BJIaJIeeT METOAAMU UCCIIEI0BATEIbCKON JeSITeIbHOCTH, KOTOPBIMU




OH CTaHET MOJIb30BATHCS HA MPAKTHUECKOM 3aHATHH. [I0Ar0TOBKA K MPAKTUYECKOMY 3aHATHIO Hepeako TpebyeT moadopa MaTepuala, JaHHBIX U ClIie-
IIUAJIHBIX UCTOYHHUKOB, C KOTOPBIMU IPEICTOUT yuyeOHast paboTa. CTyeHTbl AOJKHBI JOMa MOATOTOBUTH K 3aHATUIO 3—4 mpumepa (pOpMyIHPOBKU
TEMBl MCCIIEOBAHUS, MPEJCTABICHHOTO B MOHOTpausiX, HAYUYHBIX CTaThbAX, OTYETAX. 3aTE€M OHU CAMOCTOSTEIBHO OCYIIECTBIISAIOT TOUCK COOTBET-
CTBYIOUIMX HCTOYHHMKOB, ONPEAEISAIOT aKTyaJbHOCTh KOHKPETHOI'O MCCIIEOBAHNUS MIPOLIECCOB U SIBIECHUH, BBIJIEIAIOT OCHOBHBIE CIIOCOOBI JOKa3aTellb-
CTBa aBTOpaMHU Hay4HbBIX pabOT IIEHHOCTH TOTO, YeM OHM 3aHMMAIOTCS. B X01e caMoro mpakTHUECKOTO 3aHATHS CTYJICHTHI CHayajla MpPEeACTaBISIOT
HailleHHble UMM BapuaHTbl (OPMYJIHUPOBKH AKTYaJIbHOCTH UCCIIEIOBaHU, 00CYXIAl0T UX U OOOCHOBBIBAIOT CBOE MHEHHE O HAWJIy4llleM BapHUaHTe.
Bpems Ha OATOTOBKY K IPAaKTUYECKOMY 3aHSATHUIO [0 HOPMAaTHBaM cocTasiisieT He MeHee 0,2 yaca.

IMoaroroBka k 1adopaTopHoMy 3aHATHIO. CaMOCTOSITENIbHAS TOJTOTOBKA K J1a00OPaTOPHOMY 3aHSTHIO HalpaBlIeHA. HAa pa3BUTHE CIIOCOOHO-
CTH K YTCHHIO HayYHOU U MHOH JINTEpaTyphl; Ha MOMCK JOTOJIHUTEIbHONW HHpOpMauy B ceTd MHTepHeT, MO3BOISIONIeH rirydxke pa3o0parbes B HEKO-
TOPBIX BOIPOCAX; HA BBIACICHHUE MpU paboTe ¢ pa3HbIMU HUCTOYHMKAMHU HEOOXOOUMOM MH(OpMaIu, KoTopas TpeOyeTcs JUlsl MOJHOLIEHHOTO BBIOJI-
HEHMsI IPAaKTUYECKUX 33aJJaHU; Ha Pa3BUTHE YMEHHS OCYIIECTBIATh aHAN3 BHIOPAHHBIX MCTOYHUKOB WH(POPMAILINU, OLEHUBAHUS IOCTOBEPHOCTH HC-
TOYHHKA; HA BO3MOXHOCTb CAMOCTOSITEJIBHOTO PELIEHUS Pslla 3aa4, IPEII0KEHHBIX JJI CAMOCTOSTENIBHOTO IpopeluBanusa. BpeMs Ha NOArOTOBKY K
71a00paTOPHOMY 3aHATHIO 110 HOpMAaTHUBaM cocTaBisieT He MeHee 0,2 Jaca.

IHoaroroBka Kk Ko1oKkBUYMY. KOJUIOKBUYM mpescTaBiseT coOOl KOJIEKTUBHOE OOCYKICHUE pa3jieNna JUCHUIIMHBI HA OCHOBE CaMOCTOs-
TEJIBHOIO MU3yUYEHUs ITOro pasjiena cryAaeHTaMmu. [1oAroroBka K 1aHHOMY BHly YUEOHBIX 3aHATUN OCYLIECTBIISIETCS B clieAyromieM nopsike. [Ipenona-
BaTelb JAeT CIUMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIEAYET MOJIYYUTh IIPU U3YUYEHUH OIIPEIEICHHOIO NIEPEUHs HayUYHbIX HCTOUYHUKOB. CTyZIeHTaM BO
BHEAYJMTOPHOE BpeMsi HEOOXOANMO MPOYHUTATh CHEIHATBHYIO JUTEPATyPy, BBIIUCATh U3 HEE OTBETHI HA BOIPOCHI, KOTOpPBIE OyAyT 00CYKAaThcsl Ha
KOJIJIOKBHYME, MBICJIEHHO c(hOpMyJIMpOBaTh CBOE MHEHHUE M0 KaXJIOMY M3 BOIIPOCOB, KOTOPOE OHHM BBICKAXXYT Ha 3aHATHH. Bpems Ha MOJArOTOBKY K
KOJUIOKBUYMY 10 HOpMaTHUBaM cocTaBiisgeT He meHee 0,2 vaca.

IMoaroroBka Kk KOHTPOJIbHOI padote. KoHTponbHas paboTa Ha3HAYaeTCs MOCIIE U3YUYEHHUs ONPEAETICHHOTO pasjiena (pa3/iesoB) AUCIUILTNHBI
U MIPE/ICTaBIsET COOOM COBOKYMHOCTh Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTY/IEHTOB Ha BONPOCHI, KOTOPBIE OHU 3apaHee MOIy4aroT OT MpernoaaBare-
1. CaMmocTosITeNbHAS TOATOTOBKA K KOHTPOJIBHOM padoTe BKIIIOYAeT B ce0si: — M3yueHHE KOHCIEKTOB JIEKLUH, paCKPhIBAIOIMX MaTepuall, 3HaHHUe
KOTOpOTO IPOBEpsIeTCsl KOHTPOJIbHOM paboTOol; MOBTOPEHHE YUEOHOro MaTepuasa, oJy4YeHHOro NPy MOATOTOBKE K CEMUHAPCKUM, IPAKTUYECKUM 3a-
HATUSAM U BO BPEMsI UX MPOBEACHHUS; U3yUYE€HUE TONOIHUTEIbHON JINTEPATYPBI, B KOTOPOH KOHKPETU3UPYETCS COJEPKaHNE NIPOBEPSEMBIX 3HAHMIL; CO-
CTaBJICHUE B MBICJICHHOW (OpME OTBETOB Ha IOCTAaBJIECHHbIE B KOHTPOJBHOM paboTe BOIPOCHI; (OPMHUPOBAHHUE MCUXOJOTMYECKOW YCTAaHOBKHM Ha
yCIIEIIHOE BHIMOJIHEHUE BCeX 3a/laHuii. BpeMs Ha MoAroToBKYy K KOHTPOJIBHOM paboTe 10 HOpMaTHBaM COCTABIISET 2 yaca.

IToaroroBka k 3a4ery. CaMocCTOsATENBHAS NOATOTOBKA K 3a4€Ty JOJKHA OCYIIECTBIIATBHCS B T€UEHUE BCero cemecrpa. Iloaroroska Bkimroyaer
CIIENYIOIINE NEHCTBUS: IEPEUNTATh BCE JIEKIIMH, a TAKKE MaTepUabl, KOTOPbIE TOTOBMIIMCH K CEMUHAPCKUM U NIPAKTUYECKUM 3aHATUSAM B TEUEHHE CE-
MECTpa, COOTHECTH 3Ty MH(OPMALIHIO ¢ BOIMPOCAMH, KOTOPbIE aHbl K 3a4eTy, €CIi MH(OPMAallUU HEAOCTATOYHO, OTBETHI HAXOJAT B MPEJIOKEHHOMN
IpenojaBaTesieM JIuTeparype. Pekomenayercs nenare KpaTkue 3anuci. Bpemst Ha MOAroTOBKY K 3a4eTy 110 HOpMaTHBaM COCTaBIISIET HE MeHee 4 ya-
COB.

IToaroroBka k 3x3ameHy. CaMOCTOsITENIbHAS MOJrOTOBKA K 9K3aMEHY CX0)Ka C MOATOTOBKOM K 3a4eTy, 0COOCHHO eclii oH AudQepeHInpoBaH-
Hblil. Ho 00beM yueOHOro Marepuana, KOTOPbI Hy’KHO BOCCTAHOBUTH B MAMATH K SK3aMEHY, BHOBb OCMBICIUTh U MOHATh, 3HAYUTEIBHO OOJIbIIIE, MO-
3TOMy TpeOyercsi 0oJbIlle BpEMEHHN U YMCTBEHHBIX YCUIMH. BaxkHo copMupoBaTh 1IEIIOCTHOE MPEICTaBIEHUE O CO/IeP)KaHUU OTBETa Ha KaXJIblii BO-



IPOC, YTO MPEANoaracT 3HaHUEe PAa3HBIX HAYYHBIX TPAKTOBOK CYITHOCTH TOTO HJIM MHOTO SIBJICHUS, IPOIIEcCa, YMEHHE PacKphIBaTh (PaKTOpbI, onpesae-
JSIOIINE UX IPOTUBOPEYMBOCTD, 3HAHUE UMEH YUEHBIX, M3y4aBIIUX 00cy)xaaeMyto npodneMmy. Heo6xoanmMo takxke npuBecTd HHPOPMALIUIO O MaTepH-
ajlax SMIMPUYECKUX UCCIIE0BAHUM, UTO YKa3bIBAET Ha BCECTOPOHHIOIO ITOATOTOBKY CTYJIEHTA K 9K3aMeHY. Bpems Ha MOATrOTOBKY K 9K3aMEHY 10 HOP-
MaTHBaM cocTaBisgeT 36 yacoB s 0akanaBpoB.

B ®BI'OY BO «UI'Y» opranusanusi caMOCTOSTEIbHONW pabOThl CTYACHTOB periaMeHTHpyercs [lonokeHneM o caMOCTOsATENbHOM paboTe CTy-
JIEHTOB, MPUHATHIM YueHbIM coBeToM UI'Y 22 uronsa 2012 r.

4.5.1TPUMEPHASI TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

He npenxycmotpeno.



5. YYEBHO-METOJUYECKOE U UHO®OPMAIIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHas JIuTeparypa:

1. Anekcees, B. b. JIekiuu 1o TUCKpEeTHONW MaTeMaTuKe: yuel. mocoOue i CTyA. BYy30B, 00yd. 110
nHanp. BITO 010400 "Ilpuxnagaas maremaruka u uHpopmatuka" u 010300 "dyngamenT. uapop-
Matuka v uHGopM. TexHosorun" / B. b. Anekcees. - M. : Uudpa-M, 2013. - 89 c. - ISBN 978-5-16-
005559-6 (26 7K3.)

2. BepuuxoB b. M ., lllyp A. M. I'padsr u anroputmel Ha HuX. ExarepunOypr, u3a-so Exatepun-
Oyprckas akajieMusi COBpeMeHHOro uckycctsa, 2012. - 158 c. Pexxum nocryna: 9bC “Jlanp”
(http://e.lanbook.com, HeorpaHHUYEHHBIN TOCTYII)

3. bamarypa A. A. KomOunaropuka. bysnessl pyakiuu. 'padsl : yued. mocodue / A. A. banarypa,
O. B. Ky3pmuH. - Upkytck : U3a-so UT'Y, 2012. - 114 ¢.(69 3k3.)

4. Jlakees, A. B. DnemeHTHI TeOpHHU 0OBIKHOBEHHBIX rpadoB: yuel.. - Mpkyrck : U3n-Bo UT'Y,
2014. - 83 c. (51 7K3.)

0) nomoNHUTENbHAS TUTEpaTypa:

1. Acanos M. O., bapauckuii B. A., Pacun B. B. Jluckpernas matemaTtuka: rpadsl, MAaTpOUIbI, aJl-
ropuTtMbl: yaebHoe nocooue. U3n-so “Jlanw”, 2020. - 364 c. Pexxum goctyna: DbC “Jlanp”
(http://e.lanbook.com, HeorpaHUYEHHBIH JOCTYIT)

2. BoponeHnko, A. A. JluckpeTHas MaTeMaTuKa. 3ajjaui 1 yIpaKHEHHs ¢ PELICHUsIMU: y4e0.-MeTO/I.
nocobue : yued. mocobue ist cTy. By30B, o0y4. o Harnp. BITO 01.03.02 (010400) "IIpuki. mate-
matuka u uHpopmaruka" u 02.03.02 (010300) "dynnameHTt. HHGOpMaTHKA U UHOPM. TEXHOJIO-
run" / A. A. Boponenko, B. C. ®enopona. - M. : Uadpa-M, 2015. - 104 ¢.(25 3k3.)

B) 0a3bl TaHHBIX, THOPMAIIMOHHO-CITPABOYHBIE U TTIOMCKOBBIE CHCTEMBI:
1. e-maxx.ru
2. codeforces.com

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUME JUCHUIIJIMHBI
6.1. YYHEBHO-JIABOPATOPHOE OBOPY/IOBAHHE:

Jlns npoBefeHUsl JIEKIIMOHHBIX U JTAOOPaTOpHBIX 3aHATUN HeoOXoauMa KOMIBIOTEpHas ayu-
TOpHS Ha 25 MECT ¢ MPE3eHTALMOHHBIM 000PYA0BaHUEM U JIOCKOM.

6.2. MIPOI'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 IDEG6.7.1
3. Far Manager 20b1807.86
4. Python 3.8

6.3. TEXHUYECKMUE U DJIEKTPOHHBIE CPEJICTBA:

ATC acmp.ru, codeforces.com, olymp.isu.ru, mpe3eHTalIMOHHOE OOOPYIOBaHKE, MTEPCOHAIb-
HBIH KOMITBIOTEP C BO3MOKHOCTBIO IEMOHCTPAIIMH TIPE3CHTAIMI U HAIIMCAHHBIX MPOrPaMM.

7. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

HpI/I palrs3anun JaHHOIro Kypca HCIOJB3YIOTCA CICAYIOUIUC O6paSOBaTeJ'IBHBIC TEXHOJIO-
THUU: TCXHOJIOTMH TPAAULIMUOHHOI'O O6y‘~I€HI/I$I, HUI'POBBIC TCXHOJIOIMH, TCXHOJIOIWH HpO6JICMHOFO
06yquI/m, TCXHOJIOI'MHN O6y‘IeHI/I$I B COTPYAHUYCCTBC, TCXHOJIOTHU KOHTCKCTHOI'O O6y‘leHI/I${, HUH-
TCPAKTUBHBIC TCXHOJIOTHHU, TCXHOJOIMU JUCTAHIMOHHOI'O 06y‘~IeHI/I$[, AKTUBHBIC IICAArOr’m4cCKuc
TCXHOJIOI'UH.

8. OUEHOYHBIE MATEPHAJIBI VIS TEKYLIEI'O KOHTPOJIAL K
IMPOMEXYTOYHOU ATTECTALLUN

8.1. OINEHOYHBIE MATEPHAJIBI IUIs1 BXOJHOI'O KOHTPOJISA
Tectsl B ATC Ha 3HaHHE OCHOBHBIX KOHCTPYKIMH s13b1K0B C++ 1 Python.

8.2. OIHEHOYHBIE MATEPHUAJIbBI TEKYIIEI'O KOHTPOJIA

Texkynuil KOHTPOJIb OCYIIECTBIISIETCS IIyTEM IIPOBEPKM PEIICHHBIX CTYACHTOM 3a/ad Ha
caiitax acmp.ru, codeforces.com, olymp.isu.ru
IpuMepbl OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJISI

AuaroputMm dJioiaa

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

[TonHBIN OpUEHTHPOBAHHBIN B3BEIIEHHBIN Ipad 3a1aH MaTpuleil cmexxHoctu. Iloctpolite MaTpuily
KpaTyaimmx myTeil Mexy ero BepmMHamu. ['apaHtupyercs, 4rto B rpade HET LMKIOB OTpHIA-
TENBHOIO Beca.

BxonHble naHHbIE

B niepBoii ctpoke BxonHoro ¢aitna INPUT.TXT 3anucano equncrseHHoe uncio N (1 <= N <= 100)
- KOJIM4ecTBO BepIiuH rpada. B cnenyromux N cTpokax mo N yucen - MaTpUlla CMEKHOCTH rpada
(J-oe umci0 B i-0M CTpPOKE COOTBETCTBYET Becy peOpa M3 BEpIIMHBI i B BepuIuHy j). Bee dncna mo
monyito He mpeBbimatoT 100. Ha rinaBHO# 1uaroHany MaTpuUIbl - BCET/1a HYJIIH.

BrixongHsle 1aHHBIE



B Beixognoit daiin OUTPUT.TXT BeiBenute N cTpok 1o N guicen - MaTpUIly KpaTdyallliux paccTo-
SHUN MEXAy NapaMH BEpIIMH. j-O€ YMCIIO B i-0ff CTPOKE JOJKHO OBITH PaBHO BECy KpaT4anIIero
IyTH U3 BEPIIUHBI 1 B BEPIIUHY j.

IIpumep

Ne INPUT.TXT OUTPUT.TXT

1 4 05713
059100 12028
100028 111607
10010007 4

4100 100 0

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

Jlan opueHTHpOBaHHBII rpad, B KOTOPOM MOTYT ObITh KpaTHble peOpa u nermiu. Kaxnoe pedpo
UMEET BEC, BBIPAKAIOLIUICS LEJIbIM YMCIOM (BO3MOXKHO, OTpHLATENbHBIM). ["apaHTupyercs, 4ro
LUKJIbl OTPULATENILHOTO BECA OTCYTCTBYIOT.

Tpe6yeTc;1 NOoCUYUTATh AJIHUHBI KpaT‘laI\/’IH_II/IX HYTCI\/’I OT BCpUINHBI HOMEPD 1 A0 BCECX OCTAJIbHBIX BEP-
IINH.

Bxoanble manHbIE

Bo Bxoanom ¢aiine INPUT.TXT 3anucano cuaugana yuciao N (1 <= N <= 100) - konu4ecTBO Bep-
mH rpada, ganee unet unciao M (0 <= M <= 10000) - xomudectBo pedep. anee uger M Tpoek
YuCce, ONMUCHIBAIOIINX pedpa: Hadayio pedpa, koHel pedbpa u Bec (Bec - 1enoe yucio ot -100 mo

100).

Brixonasle JaHHBIE

B Beixonnoit ¢aiin OUTPUT.TXT BeiBeaute N 4ucen - pacCTOSTHUS OT BEPLIMHBI HOMep 1 10 Bcex
BepilvH rpada. Ecnu myTu 10 COOTBETCTBYIONIEH BEPIIMHBI HE CYNIECTBYET, BMECTO JUITMHBI MyTH

BeiBeauTe ynciio 30000.

[Tpumep

Ne INPUT.TXT OUTPUT.TXT



1 45 01011 30000
1210
2310
13100
31-10
231

Anroputm JleiikcTpbl
(Bpewms: 1 cek. [Tamsars: 16 M6 CrnoxHocts: 47%)

JlaH opueHTHpPOBaHHBINA B3BEIIEHHBIN Tpad. J1s Hero BaM HEOOXOOMMO HAWTH Kparyaiilee pac-
CTOSIHME OT BEPIIMHBI S 10 BepIIuHbI F.

BxoaHble JaHHbIE

B nepgoii ctpoke BxogHoro ¢aitna INPUT.TXT 3anucans! Tpu uncna: N, SuF (1 <N <100; 1 <
S, F <N), rne N - xonuuecTBo BepiuH rpada. B cregyrommx N crpokax 3amucansl mo N dmncen -
MaTpulla CMEXKHOCTH Tpada, r/ie YUCIIo B 1-0i CTPOKE j-OM CTOJIOIE COOTBETCTBYET pedpy U3 1B j: -
1 o3Havaer oTcyTCTBHE peOpa MEXAy BEpLIMHAMU, a Jr000e HeoTpHulareabHoe 1enoe yucio (ot 0
1o 100) - Hanuuue pebpa nanHOro Beca. Ha riiaBHOM JuaroHanyu MaTpUIlbl BCET/1a 3alIUCAHbI HYJIH.

Brixonable JaHHbBIE

B Beixogno#t ¢aitn OUTPUT.TXT HeoOX0AMMO BBIBECTH MCKOMOE pacCTOSIHHE WM -1, €Cliu MyTH
MEXYy YKa3aHHBIMU BEPIIMHAMU HE CYILECTBYET.

ITpumep

Ne INPUT.TXT OUTPUT.TXT

1 321 3
011
401

210

UK OTpHULIATEIBLHOI0 Beca

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



Jan B3BemeHHsbIi rpad. OnpenenuTs, €CTh M B HEM IIUKJ OTPUIIATEILHOTO Beca.
Bxonnbie naHHbIE

Bo BxomnoMm daiine INPUT.TXT B neproii crpoke 3anucano uucio N (1 <= N <= 100) - konuue-
cTBO BepwuH rpada. B cnexyrommx N crpokax HaxomuTcs mo N 4uceln - MaTpUlla CMEKHOCTH T'pa-
¢a. Beca pebep He npeBbimaroT 1o Moyt 10000. Eciu pebpa HET, COOTBETCTBYIOIIEE 3HAUCHUE
pasHo 100000.

BrIxoaHbIe JaHHbBIE

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

IIpumep

Ne INPUT.TXT OUTPUT.TXT

12 YES
0-1

-10

KomMmepuecknil KaJabKyJIATOP
(Bpewms: 1 cek. I[Tamsats: 16 M6 CnoxHocTb: 52%)

®upma OISAC BeITTyCTHIIA HOBYIO BEPCHUIO KAJBKYJIATOPA. DTOT KAIBKYJISTOP OEpET C MoJib30BaTe-
7Sl IEHBIH 32 COBepIlIaeMble apudmeTrueckue omneparnuu. CTOUMOCTh KaKJOW Omepanuy B J0JIa-
pax paBHa 5% OT umucia, KOTOPOE SBJSETCS Pe3yIbTaTOM OINEPALUH.

Ha sTom kanbkymnsiTope TpeOyeTcss BHIUMCIUTh CyMMy N HaTypajbHBIX YMCeN (YMCla U3BECTHBI).
HerpyaHo 3amMeTHTB, UTO OT TOTO, B KAKOM HOPSAJKE Mbl OyJIeM CKJIaAbIBaTh 3TH YMCIA, NHOT/IA 3a-
BUCHT, B KaKyl0 CyMMY JIeHET HaM 000#1eTCsl BBIYMCICHUE CyMMBbI Yncell (TeM CaMbIM, OKa3bIBaeT-
Csl HapyIIEH KJIACCUUECKUH MPUHIIMII «OT NEPECTAHOBKU MECT CJIaraéMbIX CyMMa HE MEHSIETCSD).

Hanpumep, mycts Ham HyHO cinoxuTb yncna 10, 11, 12 u 13. Torga ecin Mbl cHavana ciaoxum 10
u 11 (310 oboitnercss Ham B $1.05), morom pesyiaprar — ¢ 12 ($1.65), u 3arem — ¢ 13 ($2.3), To
BCEro MbI 3amiaTuM $5, ecnu ke cHavyana oTaeiabHo cinoxuTh 10 u 11 ($1.05), morom — 12 u 13
($1.25) u, HaKoOHeIl, CIOXKUTH MEXKIAY cOO00H MBa MoMydeHHbIX yrcia ($2.3), To B uTore Mbl 3aria-
TUM JHIb $4.6.

Hanummure nporpamMmy, kotopas OyJ1eT OnpeaensiTh, 32 KaKyl0 MUHUMAaJIbHYI0 CyMMY JI€HET MOKHO
HalTU CyMMy JaHHBIX N 4duces.

BxonHble naHHBIE

Bo Bxomnom ¢aitne INPUT.TXT 3anucano yucino N (2<=N<=100000). {anee uner N HaTypalb-
HBIX YUCEN, KOTOPBIE HYKHO CII0KHTb, Kaxk10€e u3 HUX He npessimaer 10000.



Brixonusie janHeIe

B Beixogno# ¢aitn OUTPUT.TXT BeIBemuTe, CKOJIBKO JIEHET HaM MOTPeOyeTCs Ha HaXOXICHUE
cymmbl 3TuX N uncesn. Pe3ynbraT 10keH ObITh BBIBEICH C ABYMsSI 3HAKaMU IMOCIE AECATUYHON TOU-
KH 0€3 JIMUPYIOIINX HYJICH.

[Tpumepsl

Ne INPUT.TXT OUTPUT.TXT

1 4 4.60
10111213

2 2 0.10
11

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

Hu 1151 Koro He cekper, 4To B OCHOBE PENIAIMOHHON 0a3bl JaHHBIX JIEKUT TaOJIUIa, KOTOPYIO MOX-
HO paccMaTpuBaTh Kak OJHOMEPHBIA MaccuB 3anuceil. 13BecTHO, UTO IpyU MOUCKE BCE 3aIIUCH Tad-
JIMLBI IPOCMATPUBAIOTCA IIOCIEA0BATEIBHO, HAYWHAS C CAMOM IIEpBOM U 3aKaH4YMBas HalJICHHOM.

TexHu4ecKui OTaen KOMIIAaHUM YCTAHOBHII, UTO YacTO OBIBAET TakK, UYTO MOUCK OJHOW M TOM ke 3a-
MUCU B TaONUIE MPOU3BOAUTCS HECKONBKO pa3. OCHOBBIBASICH Ha ATOM, MPOTPAMMHUCTHI PEIIUIU
MOCJIe KaXJ0T0 HOBOT'O MOMCKOBOTO 3allpoca MEHSTh MOPSJIOK CIEAOBaHUS 3amuceil B Tabyuile.
Jpyrumu cioBaMu, Mocie MoUcKa HalJeHHAs 3aluch MepeMelIaeTcs Ha MepBoe MECTO B TaOJHIIe.
OueBUIHO, YTO YEM Yallle OCYIIECTBIISIETCS MIOUCK OMPENIeNIEHHOM 3amicH, TeM OJuxKe oHa Oy/IeT K
Hayaiy TaOJIUIbl U TeM ObIcTpee OyAeT MOUCK ATOH 3amucu.

Bameii 3agadei sBiIsIeTCS HamMcaThb IPOrpaMmy, KOTOpasl I KaKA0ro M3 M Iociie1oBaTeabHO
3aJJaHHBIX IOMCKOBBIX 3allpOCOB OyAET ONpeAEATh KOJIUYECTBO MPOCMOTPEHHBIX 3aMMcel MpH Io-
UCKe 3a/laHHOM. [[71s1 mpocToThl 0003HaueHus: OyieM cuuTaTh, 4YTo uMeeTcs Tabiauna ¢ N 3anucsamu,
IJie 3anuck — 370 4ncio ot 1 1o N. B Haudane Bce 3anucu B TaOIUIE PaCHONI0KEHbI B OPSIKE BO3-
pacTaHus, TO €CTh Ha 1-M MecTe B TabJIuIe HaXOauTcs Yucio 1. JIJig mpuBeIeHHOro HIKE NpuMepa
npu M = 2, N = 6 u 3anpocax Ha MOMCK 4yucen «5» u «3» notpedyerca 5 u 4 mpocMoTpa 3aruceit
COOTBETCTBEHHO.

BxonHble maHHbIE

[TepBas ctpoka Bxomnoro ¢aina INPUT.TXT comepxkut nBa menbix yucia N u M (1 < N, M <
65535) — KkonMyecTBO 3amHcedl B TAOJIMIE M KOJMYECTBO 3alpPOCOB Ha TOUCK COOTBETCTBEHHO.
Yucma pa3eneHbl OTMHOYHBIM MTPOOEIIOM.

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



Brixonusie janHeIe

Enuncrennas crpoka BeixojnHoro ¢aitna OUTPUT.TXT nomkHa conaepxare M HaTypallbHBIX YH-
cell, pa3JiefIeHHbIX OJMHOYHBIMU MpoOesiaMy, 1-€ YHUCIO — 3TO KOJUYECTBO MPOCMOTPEHHBIX 3allH-
cell mpu noucke ymucna Ai.

[Tpumepsl
Ne INPUT.TXT OUTPUT.TXT
162 54
53
2 1010 10101010101010101010

10987654321

3 314 33213131211122

32331122111121
8.3. OIHEHOYHBIE MATEPHUAJIbI IIPOMEXKYTOYHOI'O KOHTPOJIA

Cnucok BONPOCOB AJIs1 MPOMEKYTOYHOM ATTECTALMM:
IIpumepHBbIE€ BOIIPOCHI K 9K3aMEHY

1. TI'pad, onpenenenue, NoaHBIN, MIAHAPHBIN, ABYAONbHBIM rpadsl. OpHEeHTUPOBAHHBIN Ipad,
B3BEIICHHBIN rpad. YncnoBble XapaKTepUCTUKH rpada.

2. MapuipyT, myThb, 11Tk, IIUKJI, IPOCTHIE 1IETIb U UK. SIpyc, AMaMeTp, MOCT, TOUKA COUJICHEHUSI.
3. OO6xomsl Tpada.

4. TlousTtue anropurma. [Ipumeps! alrOpUTMHUYECKUX TTPOLIECCOB.

5. CnoxHocTb U 3((HEKTUBHOCTH AITOPUTMA.

6. IlyTs, kpaTuaiimuii myTs. BonHOBOI anroputm.

7. O6xox B mMpuHy, ouepeab. [lonck BeIxosa U3 1aOUpHUHTA.

8. I'padsl c HeoTpuLATETBHBIMU peOpamMu. ANTopUT™ JleHKCTpHI.

9. Cunyuaii pebep pazHoro 3Haka. [IMKIIBI OTpUIIATEIEHOTO Beca.

10. Anroputm @opaa-bennmana.

11. Anroputm ®noiina.



12. ITorck KOMIOHEHT CBSI3HOCTH, 00X0]1 B IITyOHHY.
13. AnropuTt™ nomckKa MOCTOB M TOYEK COWJICHEHHUS.

14. JIsynonbHble rpadsl U mapocoueranus. AnroputMm KyHa norvcka MakCUMalbHOTO MapOCOYeTa-
HUSL.

15. 3agaya o Ha3HAUCHUAX, BEHTEPCKUH QJITOPUTM PELICHUS 33a4 O Ha3HAYCHUSX.
16. Cetb, IOTOK B CETH, IPOIYCKHAsi CIIOCOOHOCTbD, YBEITNYNBAIOIIHIA MY Th.

17. Anroputm ®@opra-dankepcoHa MOUCKa MAKCUMAIBHOTO OTOKA B CETH.

18. JlepeBo, 21eMEHTHI U METOABI MPE/ICTABICHUS IEPEBA.

19. BunapHble nepeBbst U UX MPUIOKEHHE B 00pab0TKe M XpaHEHUH JaHHBIX.

20. bunapHoe 1epeBo MOUCKA.

21. bunapHas Kyuya.

22. JlepeBo OTPE3KOB.

Pa3paboTunk:
noueHt kadenpst AulC 3y6koB O.B.
(moamKchk) (3aHMMaeMast JOJKHOCTD) (©.1.0.)

[IporpamMma coctaBieHa B coorBercTBUU ¢ TpedoBanusmMu OI'OC BO no HampaBieHHIO
noarotoBku 02.03.02 «@ynaaMeHTanbHast HHGOpMAaTUKa U MH(POPMAIIMOHHbBIE TEXHOJIOTHI» (Ypo-
BeHb OakajaBpHaTta), yTBEp:KIECHHBIN NprkazoM MuHucTEepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®eneparun ot 23 asrycra 2017 r. N 808, 3apeructpupoBansblii B Muntocte Poccun «14» ceHTs10-
psa 2017 1. Ne 48185 ¢ u3MeHEHUSIMH U JOMOJTHEHUSIMUA C U3MEHEHUSIMU U JIOTIOJTHEHUSAMHU OT: 26
HOosA0ps 2020 r., 8 despans 2021 r.

[IporpamMma paccMoTpeHa Ha 3acenaHuu Kadenpsl Anredpandeckux U UHPOPMAIMOHHBIX
cucteM UMUT UT'Y «4» anpens 2023 r.
[Tporokon Ne 9 3aB. kadenpoit [TanTenees B. U.

Hacmosuwas npoepamma, ne modcem 6vimv 60CcnpouzsedeHa Hu 6 Kakou gopme de3 npeo-
8apUMENbHO20 NUCOMEHHO20 PA3PEUEeHUsl KApeopbl-pazpadomuura npoepammbl.



