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IIporpaMmMa Mo1yJisl COCTaBIIEHA aBTOPaMHU:
®amuiausa Ums Yuenas
Ne ni/n CTeneHb, y4eHoe JomxHocTh IHoapa3nenenue
OTt4ecTBO
3BaHue
1 AKCeHOB KaHAuaatT Houent JlerapTaMeHT
Koncrantun TEXHUYECKUX MH(OPMAaLIMOHHBIX
AnexkcaHapoBu4 HayK, IOLICHT TEXHOJIOTUH U
ABTOMATUKH
2 KopnsikoBa Enena 0e3 yueHou Crapuuuii MHTEJUIEKTYaJIbHBIX
MuxainoBHa crerneHu, 6e3 IIPENOIABATEIb MH(OPMaLMOHHBIX
YYEHOTO 3BaHUS TEXHOJIOTHI




1. OBIIASA XAPAKTEPUCTUKA MOIYJIS AnNropurMbl M aHAJIU3 CJI0KHOCTH

1.1. AHHOTaAIUS COIEPKAHUS MOTYJIsI

B pamkax monyns «AJNTOpUTMBI M aHAIU3 CIOKHOCTH» CTYIAEHThl MO3HAKOMATCS C OCHOBHBIMU
QIrOpUTMaMU U METOJAMH OLEHKH HUX CI0KHOCTU. Kpome TOro, CTyJeHThl TO3HAKOMSATCS C OCHOBHBIMU
METOJIMKAMH CO3JaHHSI HOBBIX aJITOPUTMOB. HaBBIKU OIEHKH U CO3/IaHUs AlTOPUTMOB, CTYJIEHTHI OYAyT
3aKpeIISITh B paMKax NpakTHueckux padot. [IpoxokaeHne MaHHON AMCIUILIMHBI MO3BOJHT CTYACHTAM

IIOATrOTOBHUTBCA K OCO3HAHHOH U aKTUBHOM pa60Te B OoTpaciin I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHH.

1.2. Ctpykrypa u 00beM MOaYJIsl

Tabmuna 1
Ne O0beM JMCUMIJIMH MOAYJISI U
Hepeqeﬂb AUCHUIIIINH MO}]y.l'lﬂ B IMOCJIEA0BATECJABHOCTH UX BCEro MOayJisl B 3a4€THBIX
O0CBOCHUSA CAUHHUIIAX
1 | AnropuTmsl U aHaIU3 CIOXKHOCTU 3
HUTOT'O no moaynto: 3

1.3. IlocaenoBaTeIbHOCTL OCBOEHHS MoayJd B 06pa3OBaTeJIBHOI7[ nporpamMmme

IIpepexkBU3UTHI MOAYJI

He npenycMoTpens!

MOYJIAA

HOCTpeKBI/I3HTI)I U KOPEKBU3UTDBI

He npenycMoTpensl

1.4. PacnpenesieHMe KOMNETeHUMI IO AUCHMIIMHAM MOIYJs, INJAHUpPyeMble Ppe3yJbTaThl

00y4eHUs1 (MHAMKATOPHI) 0 MOAYJIIO

Tabmumna 2
Ilepeyenn
Kon n naumenoBanue I[Inanupyemble pe3y/bTaThbl 00yUeHUsI
AUCHMIINH
KOMIIETEeHIMHU (MHIMKATOPBI)
MOAYJIsl
1 2 3

ANTOpUTMBI U
aHanmm3
CJI0KHOCTH

OIIK-2. Cniocoben
dbopMai30BBIBaTH U
pemiaTh 3a1a4w,
OTHOCSTIIHECS K
npodecCuOHATbHON
JESITSIIBHOCTH, HCTIOJTB3YS
METOJIbI MOJICTTUPOBAHUS U
MaTeMaTHYECKOTO aHATN3a

OIIK-2. 3-1. IIpuBectn mpuMepbI UCIIOJIB30BAHUS
METOJIOB MOJICIMPOBAHUS U MaTEeMaTHYeCKOIo
aHaIM3a B PEIIEHUU 3aJad, OTHOCSIIUXCS K
PO eCCHOHATBHON JEATENHHOCTH

OIIK-2. 3-2. IlepeunciuTe W JAaTh KpPaTKYyHO
XapaKTepUCTUKY OCBOCHHBIM 3a BpeMsi 00y4eHHUs
naKeTaM MPUKJIAIHBIX IPOTPaMM, UCIIOIb3YEMbIX
JUISL MOJIEIMPOBAHUS NpU pEHIeHHH 3a7ad B
o0acTi npoeccuoHaNIBHON JesITeTbHOCTH
OIIK-2. Y-1. O60cHOBaHHO BBIOPATh BO3MOXKHbBIE
METOJbl MOJEJIHMPOBAHMUS M MaTEMaTHYECKOIO
aHaIm3a TUISE MIPEII0KEHHBIX 3a1a4y
npodecCHOHATIBHOMN 1 TETbHOCTH




OIIK-2. V-2. BpiOupaTh makeThl MPUKIATIHBIX
mporpaMM Ui UCHONB30BaHUST  HX B
MOJICJIMPOBAHUU TMPU PEUICHUH IOCTaBICHHBIX
3aj1a4 B obnactu npodeccnoHaTBLHOM
JESITEIIbHOCTH

OIIK-2. II-1. Pemate nocTaBiIeHHBIE 3aJa4H,
OTHOCSIIIMECS K obnactu mpodeccHoHaIbHON
JIeATETbHOCTH, UCIIOJb3Yysl OCBOCHHBIE 32 BpeMs
0o0y4eHHs TaKeThl NPUKIAAHBIX MPOTrpPaMM s
MOJICJIMPOBAHUS U MAaTEMAaTUYECKOIO aHan3a
OIIK-2. [I-1. CiocoOHOCTH K caM000pa30BaHUIo,
K CaMOCTOSATEIIbHOMY OCBOCHHUIO HOBBIX METOJIOB
MaTeMaTHYECKOT0 aHallu3a U MOJICIUPOBAHUS

1.5. ®opma oOyuenus

OOydeHwne Mo TUCIUTUTMHAM MOJTIYJISI MOKET OCYIIECTBIISITHCS B OUHOM (popme.




PABOYAS ITPOI'PAMMA JUCHUITVINHBI
AJITOPUTMBI M aHAJIU3 CII0KHOCTH

PabGouas nporpamMmma IUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne i/ | ®amuauna Uma OTuecTBO Yuenasn creneus, JomxHocTh Honpasnenenue
Y4eHOe 3BaHue

1 AxcenoB KoHcTanTua KaHOUIaT JlomeHt JIeTIapTaMEeHT
AJleKCaHIpOBUY TEXHUYECKUX HaYK, nH(}OpMaAITMOHHBIX

JIOIICHT TEXHOJIOTHH U

aBTOMAaTHKH
2 Kopnskosa Enena Crapuuuii NHTennexTyalbHbIX
MuxainoBHa npernoiaBaTenb | MHGOOPMAIIMOHHBIX

TEXHOJIOTUN




1. COAEP KAHUE U OCOBEHHOCTH PEAJIM3AIIUU JUCHUIIJIMHBI
ABTOpBI:

o AkceHoB Koncrantun Anexkcanaposuy, lonent, lenapraMmenT nHpopManuoHHBIX
TeXHOJIOTHH M aBTOMAaTHKH

e Kopusxosa Enena Muxaiiiiopaa, Crapumii npenoaaBareib, UHTe/UIeKTyaJdbHBIX
HH(pOpMALMOHHBIX TEXHOJIOT U

1.1. TexHosi0rnu peaau3anum, MCNOJAb3yeMble IPH U3YYeHUH TUCHUIIIMHBI MOIYJIs

- TpaguunonHnas (penpoayKTHBHAS) TEXHOJIOTUS

- PasnoypoBHeBoe (nuddepeHinpoBanHoe) 00ydeHne
o ba3oBblil ypoBeHb

*Basosuiii I yposenv — coxpansem 102UKy camoil HAyKu U NO360JiAem NOIYYUMb YHPOUjeHHOe, HO 8epHoe U NOIHOe
npedcmasgienue o npeomeme OUCYUNTUHBL, Mpedyem 3HAHUE CUCHeMbl NOHAMUL, YMeHue peuams npodiemMuble cumyayuu.
Ocsoenue 0anno2o ypoeHs pe3ynpmamos ooyueHuss 00IHCHO obecneuums POpMUposanie 3anJaHupOSaHHbIX KOMNEemeHyull u
NO3680UM 00YHAIOWEMYC HA MUHUMATTLHOM YPOGHE CAMOCIMOAMENbHOCHIU U OMEEMCMEEHHOCTU BLINOTHAMb 3A0AHUSL;
Ipoosunymeuiii Il yposens — yenyonsem u obozaujaem 6a308blil yposeHb KAK HO COOPAHCAHUIO, MAK U NO 21yOuHe npopabomru
mMamepuana OUCYUNIUHBL. DMO NPOUCX00Um 3a cuem GKIUeHUs OONOTHUMENbHOU uH@opmayuu. Januvlil yposens mpedyem
VMeHUs peuanms npooiembl 8 PAMKAX KyPCd U CMENCHBIX KYPCO8 NOCPEOCMBOM CaAMOCNOSMENbHOU NOCIAHOBKU Yelu U 8b160pa
npoepammul deticmeuti. OceoeHue OAHHO20 YPOBHS Pe3Vabmamos 00YUeHUs NO38OUM 00yYaOueMycs NOSbICUNy YPOGeHb
CamMoCmoamenrbHOCU U OMEEMCIMEEHHOCIU 00 MEOPUECKO20 NPUMEHEHUs SHAHUT U YMeHU.

1.2. Conepsxkanue Q¥ CHUNITHHBI

Tabmuna 1.1
Kox
Pa3znen, Tema
pasaena HCIMILIAHBI Conepxanue
, TEMBI
TTousaTue ¢ KTYpbl JaHHBIX, (POPMbI IIPCACTABICHUA
1 OCHOBHBIE CTPYKTYPBI TAHHBIX TPYRIYPEL A $op pelt

Pa3JINYHBIX BUAOB JaHHBIX

ITonsiTue anropurMa. PaccMOTpeHHE OCHOBHBIX AJITOPUTMOB:
2 OCHOBHBIE ANTOPUTMBI LEJIOYUCIICHHBIE AJITOPUTMBI, aJITOPUTMBI Ha rpadax,
AITOPUTMBI TIOUCKA U COPTUPOBKH, aITOPUTMBI C MATPHLIAMHA

OCHOBBI aHaJTU3a CJIOKHOCTH AJITOPUTMOB. [IprueMbl U Cr1oco0bI
OCHOBEHI aHaTN3a CIIOKHOCTH
3 aHaJIn3a ajJropuTMOB. AHAIIN3 CIIOKHOCTH HEKOTOPBIX
aJIr'OPUTMOB
p KJIACCHYECKUX aNropuTtMoB. CpaBHEHHE arOPUTMOB

OcHOBHBIE CLIOCOOBI CriocoObI ocTpoeHuUs anropuTMoB. PazpaboTka anropuTMoB
MTOCTPOEHUS AITOPUTMOB

1.3. HanpaBneHHe, BH/IbI BOCITUTATSIIEHOM JACATCIBHOCTU U UCITIOJIB3YEMBIC TEXHOJIOTHU

Tabmuma 1.2
HaHpaBJ‘IeHI/ICV Bun ) TeXHONOr1s T
BOCITUTATENIbHON | BOCHUTATENBHON | pooivroron oo KoMIeTeHIus 6}’
NEeITeILHOCTH NeITEeILHOCTH NeSTebHOCTH 00y4CHUA




OIIK-2. Crocoben J-1. CriocoOHOCTH
(dbopmanu30BbIBaTh U | K
IeJICHANIPaBIICHH
peuiarth 3a1a4, caM000pa30BaHHIO,
ast paboTta ¢
. OTHOCSIIIUECS K K
uHpopmanuei TexHonorus .
[Tpodeccuonansu . | mpodeccnoHaIbHON | CAaMOCTOSTEIILHOMY
ISt CaMOCTOSTEIILHON
0€ BOCIIMTaHHE JIeSTEIIbHOCTH, OCBOCHUIO HOBBIX
UCIIONIb30BaHUs B | pabOThI
UCIIOJIB3Ysl METOJBI | METOJIOB
NPAKTHYECKUX
MOJICTTUPOBAHUS U MaTeMaTUIECKOrO
eTsIX
MaTeMaTH4eCKOTro aHaIN3a U
aHaIn3a MOZICITHPOBAHHUS

1.4. Ilporpamma IUCUUIUIMHBI pealn3yeTcs Ha TOCyJapCTBEHHOM s3bike Poccuiickoii @enepariuu.

2. VYEBHO-METOJAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
TACIATITAHBI

A.]'Il"OpI/ITMbI U aHAJIHU3 CJI0KHOCTH

DJIEKTPOHHBIE Pecypchl (M31aHHA)

1. CenxBuk, P., P.; Anroputmel Ha C++ : kypc nekuuil.; HaunonanbHblii OTKpBITHI YHUBEPCUTET
«MHTYUT», Mockpa; 2016; https://biblioclub.ru/index.phppage=book&id=429164 (DaexTpoHHOE
W3/IaHKE)

2. Xwunenko, B. II.; CrTpykTypbl HaHHBIX M aIropuTMbl : ydebHoe mocobue.; HoBocuOupckmii
rocyJapCTBEHHBIM TEXHUYECKUMN YHUBEPCUTET, HoBocubupck; 2016;
https://biblioclub.ru/index.php?page=book&id=573790 (DnexTpoHHOE H3AaHUE)

3. Metiep, , b.; UHCTpyMeHTBI, aNropuTMbl M CTPYKTYpHl JaHHBIX : ydeOHoe mocobOwme.; MHTepHeT-
VYuuepcurer Wubpopmanmonnsix Texuomormii (MHTYUWT), A# Ilm Ap Memua, MockBa; 2021;
http://www.iprbookshop.ru/102012.html (QnexkrporHoe u3ganue)

4. Bupr, , Tkauesa, , ®. B.; Anroputmel U cTpyKTypbl naHHBIX; [IpodobpazoBanue, Caparos; 2019;
http://www.iprbookshop.ru/88753.html (DnekTponHoe n3znanue)

5. Anekcees, B. E.; I'padpl 1 anropuTmbl: CTpYKTYpbl JaHHBIX. MoJieny BBIYMCIEHUHN : KypC JEKUHUH.;
HammonansHbIHM OTKpBITHIHI YHuBepcurter «HHTYHUTY, MockBa; 2016;
https://biblioclub.ru/index.php?page=book&i1d=428827 (DnekTpoHHOE H3TaHUE)

IIpodeccnonanbubie 02361 JAHHBIX, HTHPOPMALHOHHO-CIIPABOYHBIEC CHCTEMbI

1. Ennnoe okHO gocTyma k oOpaszoBaTenbHbIM pecypcaM. Paznen MHdopmaruka u nHdopmannoHHbIe
texHosioruu. http://window.edu.ru/catalog

2. NntepHet-YHusepcureT MHdopmaronnsix TexHnomorui. http://www.intuit.ru/

3. Iopran nnpopmamoHHO-00pa3oBaTeabHBIX pecypcoB. https://study.urfu.ru/

Marepuansl aas aun ¢ OB3

Beck konTent ObC npencrasiex B Buze (aiiyoB crenuanbHOro ¢popmara sl BOCIPOU3BEIEHUS
CHUHTE3aTOPOM pPEYH, a TAKKE B TECTOBOM BHUJIE, IPUTOJHOM JUISl IPOUYTEHUS C UCIIOJIB30BAHUEM SKPAaHHON
JIyIIbI 1 HACTPOUKOM KOHTPACTHOCTH.



ba3nl AaAHHbIX, I/lHq)OpMaIII/IOHHO'CﬂpaBO‘IHbIe H ITOUCKOBbIC CUCTEMBI

1. 3onanpHas HayyHas 6ubmmoreka YPOVY. http://lib.urfu.ru

2. bubmmoreka B. I'. benunckoro. http://book.uraic.ru/

3. Hayunas anektponHas oubnuoreka elibrary. http://elibrary.ru

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

AJ'Il"OpI/ITMLI U aHAJIHU3 CJII0KHOCTH

Caeenns 00 OCHAIIEHHOCTHU JUCIHUIJIMHBI CTIEIHAIN3UPOBAHHBIM M J1a00PATOPHBIM
000pyI0BaHUEM U IPOTPAMMHBIM O0ecriedyeHueM

KOJIMYECTBOM pabovmx MECT B
COOTBETCTBUU C KOJTUYECTBOM
CTYJICHTOB

PaGouee mecto npemnoaaBarens
Jlocka aynuropHas

[Togxmrouenune k certn IHTEpHET

Tabmuna 3.1
Ne Buas! 3ansiTmii OcHaIEeHHOCTD CHeNaJbHBIX IlepevyeHs TULEH3HOHHOTO
n/n NOMelleHMil U OMeleHHil ISt NPOrpaMMHOI0 ofecnedeHus
CaMOCTOAITEJIbHOMH padoThI
1 Jlexuuu MebGenb aymuTopHast ¢ Office 365 EDUA3 ShrdSvr ALNG

SubsVL MVL PerUsr B Faculty
EES

2 JlaboparopHbie
3aHATHS

Mebenb ayuTopHas C
KOJIMYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJIMIECTBOM
CTY/ICHTOB

Pabouee mecto mpemnoaBarens

HepCOHaJ'II)HBIG KOMITBIOTEPHI 11O
KOJIMYCCTBY O6y‘laIOH_[I/IXCSI

[Togxmrouenune k cetn MIHTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty
EES

3 Koncynbranuun

Mebenb aymuTopHas ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUU C KOJIUYECTBOM
CTYJCHTOB

IlepconanbHbIE KOMIIBIOTEPHI 110
KOJMYECTBY 00yYaromuxcs

[Monknrouenue k cetu MHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty
EES

4 CamMmocTrogTenbpHas
paboTa CTy/IeHTOB

MeOenb ayTuTOpHas C
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIUYECTBOM
CTYJICHTOB

Office 365 EDUAS3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty
EES




IIepcoHasibHBIE KOMITBIOTEPHI 110
KOJINYECTBY 00y4arOLINXCS

ITogxmrouenue k ceru MHTEpHET

Texymuil KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTauus

Meb6enb ayuTopHas ¢
KOJIMYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJMYECTBOM
CTYIICHTOB

Pabouee mecTo npenogaBaresns
Jlocka aynuropHas

[IepconasibHBIE KOMITBIOTEPHI 110
KOJINYECTBY 00yUYarOLINXCS

ITonxmrouenue k ceru MHTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty
EES




OLHEHOYHBIE MATEPHUAJIbI
MO AMCHUIIVINHE
AJNTOPUTMBI U aHAJIN3 CII0KHOCTH

Kox monyas Monayab
1155838(1) AJITOPUTMEBI M aHAITU3 CIIOKHOCTH

Exarepunoypr



OneHouHble MaTEpUabl COCTABIEHBI ABTOPOM(AMH):

Ne n/m damunana, ums, Yuyenasi crenenb, | JlOJLKHOCT IHoapa3nenenue
0T4eCTBO yueHoe 3BaHHe b
1 AxcenoB KoHcTanTua KaHOUIaT Jlouent JIeTIapTaMeHT
AnekcanapoBuy TEXHUYCCKHUX UH(OPMAIMOHHBIX
HAYK, JIOLEHT TEXHOJIOTHI U
aBTOMATHKU
2 KopnskoBa Enena Crapummii NHTemekTyanbHbIX
MuxaiinoBHa [pernojaaBar MH(POPMAIIMOHHBIX
eJb TEXHOJIOTHI




ABTOpBI:

e AkcenoB Koncrantun Asexkcanaposuy, lonent, lenapraMedT HH(POPMALIMOHHBIX
TEXHOJIOTHIl 1 aBTOMAaTHKH

e KopusikoBa Ejsena Muxaiiiiopua, Crapmuii npenoaasareb, UHTe/UIeKTyaJbHBIX
HHG(pOPMALMOHHBIX TEXHOJIOT Ui

1. CTPYKTYPA U OFBEM JJUCHUIIJIMHBI AnroputMbl M aHAJIU3 CJI0KHOCTH

1.
O0BpeMm TUCIUILINHBI B|3
3a4eTHLIX eIMHULIAX
2. . Jlexmun
Bujabl ayIuTOpHBIX 3aHATHI
JlaGopaTopHble 3aHATHS
3. OK3aMeH
IIpomekyTouHas aTTecTanms
4,
Texymas arrecranus KounTponbnas pabota 1
Homamnsis pabota 1

2. IINIAHUPYEMBIE PE3YJIBTATbl OBYYEHUA MHIUKATOPBI) 110
JAUCHUIITIMHE MOJAYJIS AnropurMbl 1 aHAJIH3 CJI0KHOCTH

WuaukaTtop — 9TO mpu3HAK / CUTHAN/ MapKep, KOTOpBIA MOKa3bIBaeT, HA KaKOM YPOBHE

06y‘~IElIOIlIPIﬁC?I AOJIKCH OCBOUTD PE3YJILTAThI 06yT-I€HI/I$I 1 UX MMPEABABICHUEC JOJKHO TOATBEPAUTD

(dakT OCBOCHHMS MIPEAMETHOTO COJIEPKaHUS TAHHON JUCIUIUIMHBI, YKazaHHOTO B Tabiu. 1.3 PIIM-

PIL.
Tabmuma 1
KoHTpOJIbHO-0LIEHOYHBIE
Kona u HaumeHoBaHue IInanupyembie pe3ybTaThl Cpe/CTBAa /1Jisl OlleHUBAHUS
KOMITETeHIHHU 00y4eHus1 (MHAMKATOPHI) AOCTHIKEHHS pe3yabTara
00y4eHHusI MO AUCUMILINHE
1 2 3
OIIK-2. Cniocoben OIIK-2. 3-1. IIpuBectn npumeps! | JlomamHss padota
(bopManu30BBIBATH U HCIIOJIb30BAHMS meToq0B | KoHTponpHas pabota
pelaTh 3aJauu, MOJIETTUPOBaHUs n | Jlekuun

OTHOCSIITUECS K
npodeccuoHanbHOM
JESITETbHOCTH,
UCTIOJIB3YSl METOIbI
MOJICTTUPOBAHUS U
MaTeMaTHYECKOTO
aHasM3a

MaTemMaTuueckoro asanusa B | JlaboparopHble 3aHATHS
pelIeHnH 3a/1a4, OTHOCSIUXCS K | DK3aMeH
npodecCuoHATBHON
JeSTeIbHOCTH

OIIK-2. 3-2. Tlepeuncnuts u 1aTh
KpaTKyIo XapaKTEePUCTHKY
OCBOEHHBIM 3a BpeMs OOyueHus
NakeTaMm MPHUKIATHBIX MPOTPaMM,

I/ICHOJ'IBSYGMI)IX JJIA
MOJICTTUPOBAHUSl TIPU  PEIICHUH
3a7a4 B oOJactu




npodecCuoHATBHON
EATELHOCTH
OIIK-2. V-1. O00CHOBaHHO

BbIGpaTb BO3MOXXHBIC MCTOABI

MO/ICITHPOBAHHSI u
MaTeMaTHYECKOTO aHaiu3a IS
MPETI0KEHHBIX 3aj1a4
npodeccrnoHaIbHOM
JEATSILHOCTH

OIIK-2. YV-2. BpiOuparh mHaxkeThl
MPUKJIAJHBIX — MpOrpamMMm  JUIs
HCITOIb30BaHMS ux B
MOJICJTUPOBAHUU TIPH  PEIICHUH
IIOCTABJICHHLIX 3aJa4 B 00JacTu

npodecCuoHAIbHON
JIEATEIIbHOCTH

OIIK-2. II-1. PemraTe
[IOCTaBJIEHHBIE 3a7a4H,
OTHOCSIIIAECS K o0actu
npodeccuoHaIbHOM
JIEATEIbHOCTH, UCTIONB3YS

OCBOCHHBIC 3a BpeMsi OOydYeHHsI
MaKeThl MPUKIAIHBIX I[POTrPAMM
JUTSI MOJICTTUPOBAHUS u
MaTEeMaTHYECKOT0 aHAJIN3a
OIIK-2. JI-1. CriocoOHOCTB K
caMm000pa30BaHuUI0, K
CaMOCTOSITEIILHOMY OCBOCHUIO
HOBBIX METOJIOB
MaTeMaTHYeCKOro aHaln3a u
MOJICTTUPOBAHUS

3. MPOLIEAYPBI KOHTPO.JISI U OHEHUBAHUSI PE3YJIBTATOB OBYYEHHS B
PAMKAX TEKYIIEM W# HPOME)KyTOI{HQI‘/‘I ATTECTAIIMA  TIO
JUCHUIIVIMHE MOAYJS B  BAJBHO-PEUTHHIOBOH

(TEXHOJIOTHYECKAS KAPTA BPC)

3.1. [Ipoueaypsbl TeKyuleid U MPOMEKYTOUHOM aTTECTALMHU MO JUCHUIIMHE

CUCTEME

1. Jleknuu: k03¢ PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJbTATOB JEKIHOHHBIX 3aHATHI

-0.5
Texkymas arrecTanus Ha JEKUHUAX Cpoxku — Maxkcumaib
ceMecTp, | Hafl olleHKa
yuyeOHas B 0as1ax
Heaes
domauinan paboma 3,8 50
KOHMPObHAsL paboma 3,16 50

BecoBoii k03¢ uIIeHT 3HAYMMOCTH Pe3y/1bTAaTOB TeKYllel aTTecTanuu no Jexkuusam — 0.5

HpOMe)KyTO‘IHaH aTrecranud 110 JICKIUAM — 3K3aMCEH

BecoBoii k03¢ GuIHEHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM aTTEeCTALMH 110 JIEKLUAM
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2. lIpakTHyecKkue/ceMUHAPCKHE 3aHATHA: KOY(PPUIHEHT 3HAYUMOCTH COBOKYITHBIX
pe3yJIbTATOB NPAKTHYECKUX/CEMUHAPCKHUX 3aHATHI — HEe MPEAYCMOTPEHO

Texkymas arrecTauus HA NPAKTHYECKHX/CEMHUHAPCKUX
3aHATHUAX

Cpoxu —

cemecTp,
yuyeOHast
Heaes

Makcumajinb
Haf OLICHKA
B 0aJu1ax

BecoBoii K03 (pUIHEHT 3HAYMMOCTH Pe3y/JIbTATOB TEKYLIel aTTecTAlMH 110

NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He MPeIyCMOTPEHO

IIpomMe:xxyTouHasi aTTecTalUs M0 NPAKTUYECKUM/CEMUHAPCKUM 3aHATUSIM—HET
BecoBoii k03()(prIHEHT 3HAYMMOCTH Pe3yJIbTATOB IIPOMEKYTOYHON ATTECTALUM 110

HpaKTH‘leCKI/IM/ceMI/IHapCKI/IM SAHATUAM— HE NIPEAYCMOTPEHO

3. JIabopaTopHble 3aHATHS: KOI(PUIMEHT 3HAYUMOCTH COBOKYITHBIX Pe3yJibTATOB

JadopaTopHbIxX 3ansTuii —0.5

Tekymasi aTTecTanusi Ha JIAGOPATOPHBIX 3aHATUSIX Cpokun — | Makcumalib
ceMecTp, | Hasi OLEHKA
yueOHas B Oas1ax

HeJeJst
omyem no 1a00pamopHvim pabomam 3,16 100

BecoBoii k03¢ GuIIHEHT 3HAYMMOCTH Pe3yJbTATOB TeKYlIel aTTeCTAllUM 10 J1a00PATOPHBIM

3anaTuaMm -1

[IpomexyTOoUHASI ATTECTALMSA 10 JJA0OPATOPHBLIM 3aHATHAM —HET

BecoBoii KO3(1)(1)I/IIII/ICHT SHAYUMOCTH PE3YyJbTATOB HpOMe)KyTO'lHOﬁ aTrecTanmu 1o

JIa00PATOPHBIM 3aHATHSAM — He IPEAYCMOTPEHO

4. Onnaiin-3aHaTuA: KO3QPUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3y/IbTATOB OHJIANH-3aHATHI

—He MPeTyCMOTPEHO

TeKleIaH aTTecTalida HA OHJIANH-3aHATHAX

Cpoxku —

cemecTp,
yuyeOHas
HeJ1eJIst

Makcumanab
HAs OLICHKA
B 0aJL1ax

BecoBoii kK03(p)(pUIHEHT 3HAYMMOCTH Pe3y/JIbTATOB TeKYIIel aTTeCTAUMHU M0 OHJIANH -

3aHATHSM -He NIPEAYCMOTPEHO

HpOMe)KyTO‘IHaﬂ aTTecTanus 1Mo OHJIANH-3aHITHIM —HET

BecoBoii kK03 GUIHEHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM aTTECTALMHU 110 OHJIANH -

3aHATHAM — He MPelyCMOTPEHO

3.2. [lpouenypnbl TeKyuleid ¥ MIPOMEKYTOUHOI aTTECTAIIMH KYPCOBOI pa0oThl/IpoeKTa

Texkyuas arrecTauys BbINOJTHEHUS KYPCOBOM
padoThI/MpoeKTa

Cpokn — cemecTp,
yueOHAas HeeJIA

MakcumajbHas

OILICHKA B
0ajIax

BecoBoii k03¢ puumeHT TeKkyleld aTTecTAllNH BHINIOJHEHUsSI KYPCOBOil padoThl/IpoOeKTa— He

NpeayCMOTPEHO

BecoBoii k03 GuIHEHT NPOMEKYTOYHOM aTTECTALMHU BbINOJIHEHUS KYyPCOBOMH

PadoThI/MPOEKTA— 3aIMUTHI — He MPETYCMOTPEHO

4. KPUTEPUN U YPOBHU OLIEHUBAHMUSA PE3YJIBbTATOB OBYYEHUA 110

JUCHUIIJIMHE MOJIYJISA

4.1. B pamkax bPC npumensitorcs yTBepKaeHHbIE Ha Kadeape/MHCTUTYTe KpUTepuu (IPU3HAKH)
OLIEHUBAHMI JOCTHKEHHUH CTYAEHTOB MO JUCIUILINHE MOAys (Tabi. 4) B paMKax KOHTPOJIBHO-
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OLICHOYHBIX MEPOIpPHUATUI Ha COOTBETCTBHE YyKa3aHHBIM B Tabia.l pesympraTam oOydeHUs

(MHAMKATOpaM).

Tabauua 4

Kpurepun oueHuBanusi y4eOHbIX T0CTHKEHUN 00y4al0IIUXCSA

Pe3yabTarsl Kpurepun oneHnBaHusi y4eOHbIX JTOCTHKEHUI, 00y4alOIIMXCH HA

o0y4eHHUs COOTBETCTBHE pe3yJIbTaTaM 00y4eHHs1/HHIUKATOpaM

3HaHUs CryneHT AeMOHCTPHUPYET 3HAHUS U IOHUMaHKE B 00JIaCTH N3YYEHUS Ha
YpOBHE yKa3aHHBIX WHIUKATOPOB U HEOOXOIMMBIC Ui MPOI0JKEHUS
OoOy4YeHHsI W/MIM BBINOJHEHHUS TPYIAOBBIX (YHKIMI © JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHATLHON NESTENbHOCTHIO.

Ymenus CryzneHT MOXKET NPUMEHSATh CBOU 3HaHMS U NOHMMAaHUE B KOHTEKCTaX,

IPEJCTABICHHBIX B OLICHOYHBIX 3aJlaHMSIX, JEMOHCTPUPYET OCBOCHUE
YMEHUH Ha ypOBHE YyKa3aHHBIX WHAWKATOPOB U HEOOXOTUMBIX IS
IPOJOJDKEHU OOY4YEHUs W/WIM BBIOJHEHUS TPYAOBBIX (DYHKUIUI U
JIEICTBHI, CBSI3aHHBIX C MPO(eCcCHOHAIBHOM 1A TEIbHOCTBIO.

O1bIT /BiIaieHUE

CTy,Z[eHT ACMOHCTPUPYCT OIIBIT B obnactu HN3YUYCHUA HaA YPOBHC
YKa3aHHBIX THIHUKATOPOB.

Jlpyrue pe3ysabTaThl

CTyaeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHUM PE3YJIbTATOB
00y4eHus1 HAa YPOBHE 3aIJIAHUPOBAHHBIX UHIUKATOPOB.

CryneHT cnocoOeH BBIHOCUTH CYKICHHS, JielaTb OLEHKU U
(GbopMyIUpPOBaTh BHIBOJIBI B 00JIACTH U3YUCHHUSI.

CryzneHT MOXKeT coo0IaTh MPernogaBaTellto U KOJIETaM CBOET0 YPOBHS
CcOOCTBEHHOE MOHUMAHHUE U YMEHUS B 00JIACTH U3yUCHUS.

4.2 ]Insa onleHUBaHUs yPOBHS BBIOJIHEHUS KpUTEPHEB (YPOBHS TOCTIDKEHHN 00yYaroImuxcsi Ipu
NPOBEICHUN KOHTPOJHLHO-OLIEHOYHBIX MEPONPUATHH MO AMCUUIUIMHE MOJYJIS) HCHOJIB3YETCs
YHUBepcajbHasl mKaa (Tadi. 5).

Tab6mumna 5

IxaJja oueHUBAHNUA JOCTHKEHHUS Pe3yJIbTaTOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapaKkTepucTHKA YPOBHEH JOCTHKECHHS Pe3ya1bTATOB 00y4eHusi (MHAUKATOPOB)
Ne CoaepixaHue ypoBHS Ilkana oueHnBaHus
n/n BBINOJIHEHUS] KPUTePHs Tpaguuuonnas KauyecTBennas
OlleHMBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepUuCTH
o0y4enus Ka yPOBHHA
(BBINOJIHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarsl 00yueHus OTnnyHO 3auTeHo Bricokuii (B)
(MHAMKATOPHI) TOCTUTHYTHI B (80-100 6amoB)
IMOJIHOM 00BbEME, 3aMEYaHUH HET
2. Pesynbratel o0yuenus Xopor1o Cpennuii (C)
(MHAMKATOPBI) B LIEIOM (60-79 GamnnoB)
JTOCTHTHYTBI, IMEIOTCS 3aMeUaHMs,
KOTOpBIE HE TPEOYIOT
0053aTE€ILHOTO YCTPAHEHUS




3. Pe3ynbrarel 00yueHust Y 10BNETBOPUTETHLHO [Toporossrii (IT)

(MHAMKATOPBI) TOCTUTHYTHI HE B (40-59 GamnnoB)
MIOJTHOW Mepe, eCTh 3aMEYaHHUs

4, OcBocHHE Pe3yabTaTOB 00yUICHUS Heynosnersopurenn He Henocrarounsrit
HE COOTBETCTBYET MHMKATOPaM, HO 3a4TEHO (H)

UMEIOTCS CYIIIECTBEHHBIC OmMOKU U | (MeHee 40 6amioB)
3aMevaHus, Tpedyercs 1opaboTka

o. PesynbraTr 00y4eHUs: HE JOCTUTHYT, HenocraTtouHo cBUAETENBCTB Her pesynbrara
3aJlaHUE HE BBIIIOJHEHO JUIsl OICHUBAHUS

5. COJEPKAHUE KOHTPOJILHO-OLIEHOYHBIX MEPONPUATHNA MO
JTACIATITAHE MOTYJIS

5.1. Onucanue ayaUTOPHBIX KOHTPOJbHO-OIEHOYHBIX MEPONPHUATHH 1O IUCHUIJINHE
MOYJIsl

5.1.1. Jleknuu

CamocrosTenbHOE H3Y4YE€HHE TEOPETHUYECKOro Marepuajia Io Temam/paszenaMm JeKIHUi B
COOTBETCTBUHU C cojepkaHueM qucuuruimael (. 1.2. PITI)

5.1.2. JIabopaTopHble 3aHATHS
[TpuMmepHBIii nepedyeHb TeM
1. Anroput™msl Ha rpadax
2. MaTpuuHble onepanuu
3. CoXHOCTh aNropuTMOB. ACUMIITOTHKA
4. Pexypcusi. Meron «paszensii 1 BIacTBY»
LMS-mnardopma — He peycMOTpeHa

5.2. Onucanume BHEAyIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEPONPHUATHH M CPEACTB
TeKy1ero KOHTPOJIs 10 AUCHUIINHE MOTYJIs

PaznoypoBueBoe (nuddepeHmpoBaHHoe) 00yUeHHE.
ba3zoBblii

5.2.1. KoutpoabHasi padota

IIpuMepHBIii IepeYeHb TEM

1. AIrOopuUTMBI COPTUPOBKH.

2. OueHka CJI0KHOCTH aJITOPUTMOB.

ITpumepHBbIe 3a1aHus

1. BeinoaHUTE aHaIM3 BPEMEHHOM CII0KHOCTH aJITOPUTMOB IPOCTBIX COPTUPOBOK. IIpoBenuTe
CPAaBHMUTEIBHBIM AaHAJIU3 IOJIyYEHHBIX pe3ysabTaToB. ONpenenuTe KiIacchl 3TUX alrOPUTMOB B
3aBHCUMOCTH OT QYHKIIUH TPYJOEMKOCTH.

2. BeInosIHUTE aHAIN3 BPEMEHHOM TPYJIOEMKOCTH AJITOPUTMA PELICHUs 33/1a4i 0 XaHOUCKUX
OamHsax. OnpeaenuTe KJIacc 3TOro alropuTMa B 3aBUCUMOCTH OT (PYHKIIMU TPYAOEMKOCTH.

3. BhIITONIHUTE aHAN3 TPYIOEMKOCTH KOHCTPYKIHUH BIIOKEHHBIX HMUKJIOB 11 n=100, n=106,
n=109. CocraBbTe (HYHKIHIO BPEMEHHOH TPYAOEMKOCTH alrOpUTMa U OIpPENeNUTe ero Kiacc



cioxkHocT. CUnTaTh, YTO BCE YKAa3aHHBIC ONEpald KOPPEKTHB. BO3MOKHOE TepenoHeHne
pa3psaa0B HEC YUUTBIBATD.
LMS-tutaropma — He mperycMOTpeHa

5.2.2. Jlomamnss padora

[IpumepHbIil IEpedyeHb TEM

1. PaboTa ¢ nepeBbIMHU OMCKA, OMHAPHBIMU JI€PEBbSIMU, ITUPAMHIAMH.

2. PexypcUBHBIE U UTEPATHBHBIE aJITOPUTMBI.

3. Anroputmsl 00pabOTKH JaHHBIX.

4. lleno4yucieHHbIE aITOPUTMBI.

5. AJITOpUTMBI C MaTpUIIAMHU.

[TpumepHsble 3aganus

1. JlaHo HaTypaibHOe ynciao n>1. BeiBenuTe BCce MPOCThIE MHOKUTENN 3TOTO YHCIIA B TOPSAIKE
HEYOBIBAaHUS C yYETOM KPAaTHOCTH. AJITOPUTM JOJKEH UMeTh cioxkHocTh O(logn).

2. lana mocneoBaTeIbHOCTh HATYPaJbHBIX YuCceN (OJHO YHCIIO B CTPOKE), 3aBEPIIAIOIIASCS
ymciioM (. BeiBenuTe Bce HEUETHBIE YKCIIa U3 ATOM MOCIIEA0BaTENbHOCTH, COXPaHss UX MOPSAIOK.

B sT0i1 3amaye Henb3s KCIOJIB30BATH INI00AJbHBIE NEPEMEHHBIE U IEpelaBaTh KaKhe-InOo
napamMeTpsl B peKypcHBHYIO (QyHKIHIO. DYHKIUS MOTy4YaeT TaHHbIe, CINTHIBAsI HX C KIIAaBUATYPHI.
OyHKIMS HE BO3BpalllaeT 3HAuYeHHE, a cpa3y K€ BBIBOJUT pe3yabTaT Ha 3KpaH. OCHOBHas
porpaMma JI0JKHa COCTOSITh TOJIBKO U3 BbI30Ba ITOM (DYHKLIMH.

3. Jlana nocnenoBaTeIbHOCTh HATYPAJIbHBIX YUCEN (OHO YUCIIO B CTPOKE), 3aBEpIIAIOLIAsICS
yuciaoMm 0. BeiBequre nepBoe, TpeThe, NATOE U T.J. U3 BBEAECHHBIX YMCell. 3aBepLIalOIUil HOJIb
BBIBOJHTH HE HAJIO.

B sr0i1 3amaue Henb3s KCIIOJIB30BATH INI00AJbHBIE NEPEMEHHBIE U IEpelaBaTh KaKhe-In0o
napamMeTpsl B peKypcHBHYIO (QyHKIIIO. DYHKIUS MOTy4YaeT TaHHbIe, CIUTHIBASI HX C KIIABUATYPHI.
@yHKIMS HE BO3BPALLACT 3HAUYECHME, a Cpa3y K€ BBIBOAUT pe3yibTaT Ha 3KpaH. OCHOBHas
porpaMMa JI0JKHa COCTOSITh TOJIBKO U3 BbI30BA ATON (DYHKIUH.

4. JlaHa mocien0BaTeIbHOCTh HATYPAJIbHBIX YHCeN (OAHO YHMCIO B CTPOKE), 3aBEpIIAIOIAsACS
nByms yucnamu 0 moapsa. Onpenenure, CKOJIBKO pa3 B 3TOM MOCIEI0BATEIbHOCTH BCTPEUaCTCs
yucio 1. Yucna, naymue nocie AByX HyJel, He00X0AUMMO UTHOPUPOBATh.

B sT001 3aaue Henb3s UCHOIB30BaTh INI00AIbHBIE IEPEMEHHBIE U TTapaMeTphl, IepeiaBacMble
B pynkuro. @yHKIMS NOTyYaeT JaHHbIC, CYUTHIBAs MX C KJIIABUATYPHI, a HE TIOIy4Jasi UX B BHJIE
apaMeTpoB.

LMS-tutaropma — He IperycMOTpeHa

5.3. Onucanue KOHTPOJIBLHO-0LEHOYHBIX MEPONIPUATHI POMEKYTOYHOT0 KOHTPOJIS 110
AUCHHUILINHE MOTYJIA

5.3.1. Ok3amen

CnHcok npUMEpHBIX BOIIPOCOB

1. AnroputMbl M HUX CJIOXHOCTb. BpeMeHHas M €MKOCTHas CJIOYKHOCTb aJrOpUTMa.
PaBHOMEpHBII1 U TOorapupMUUECKH KPUTEPHH.

2. MammHa ¢ npou3BOJIbHBIM J0CTynoM K mamstu (PAM-mammna). Moaens ¢ XxpaHuMoi
nporpammoii (PACII-mamuna). Mammnsl Teropunra.

3. PazOuenue 3aau Ha noazaaauu ("pazaensit u BinactByil"). [Ipumeps! anropuTMoB.

4. banancupoBka. [Ipumepsl alropuT™MOoB.



5. lunamuueckoe nporpamMmmupoBanue. [Ipumepsl aaropuTMos.

6. BHyTpeHHUE CTPYKTYpbl JaHHBIX: MMOCIEA0BATENbHAS CTPYKTYpPa, BETBALIASCA CTPYKTYpPA,
CIIUCKH, CETH.

7. AGCTpaKTHBIE CTPYKTYPhI JAHHBIX: MACCUBBI, OUEPE/IU, CTEKHU.

8. AOGCTpaKkTHBIE CTPYKTYPHBI JaHHBIX: Tpadbl, 1epEBbs.

9. AGCTpaKTHBIE CTPYKTYPBI JaHHBIX: TaOIHIIbL. B-nepeBbs. XemmpoBaHue.

10. Iludposas coprupoBka. CopTUpOBKA CJIOB (PUKCUPOBAHHOM JITMHBI.

11. lludposas coprupoBka. COpTUPOBKA CIOB IEPEMEHHOM JITTUHBI.

12. CopTupoBKa CpaBHEHUSIMU: COPTUPOBKA CIUSHHEM.

13. CopTupoBKa CpaBHEHUSIMU: COPTUPOBKA JEPEBOM.

14. HaxoxaeHue K-ro MUHUMaJIbHOTO 3JIEMEHTA.

15. ITocTpoenue 0CTOBHOTO JIepeBa MUHUMAJIbHOW CTOMMOCTH.

16. Tlouck mytu B rpade.

17. Tlouck kparuaiiiero myTu B rpade.

18. Tpan3uTuBHOE 3aMbIKaHHE OMHAPHOTO OTHOILIEHUS.

19. AaropuT™MBbI YMHOKEHUSI MaTPUIL.

20. CooTHollIeHHE MEXAY YMHOKEHHEM MATPHI] U TPAaH3UTHUBHBIM 3aMbIKaHHEM OMHApPHBIX
OTHOUIEHHUM.

21. Knaccer P u NP. Csi3p Mmexxy HumMu. NP-1mionHbie 3a1a4m.

22. 3amaya BeimosiHuMocTU. Teopema Kyxka.

LMS-turaropma — He IperycMOTpeHa

5.4 ConepxaHue KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHH M0 HANIPABJICHUAM
BOCHUTATEIbHOM /1eATeIbHOCTH
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