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1 ]_le.l'lﬂ OCBOCHHA JHCIHHII/JIHHBI

IlensMu  ocBoeHHs OUCHUIUIMHBI «Teopus CIOXKHBIX BBIYMCIEHHH H
AJITOPUTMOB» SBJIAIOTCS (OPMUPOBaHHE Y 00Yy4arOIUXCsl KOMITTIEKCA TEOPETHYECKHX
3HaHWH OCHOBHBIX IMOHATHIA TEOPUH BBIYMCICHUH U CI0KHOCTH &JIrOPUTMOB, @ TaKXKe
npuoOpeTeHHe UMH YMEHHUH M NpaKTHUYEeCKUX HABBIKOB aHAJIM3a OLEHKH BPEMEHH
BBITIOJIHEHHSI aJICOPUTMOB ¥ pa3pabOTKH alrOpUTMOB Ul KOHKPETHBIX 3a7ay.

3amayaM¥  OCBOEHHMS JMCHMIUIMHBI «Teopusi CIOXHBIX BBIYMCIEHHH U
AITOPUTMOBY SIBIISIOTCS

—  ¢opmupoBaHHe y oOydaromuxcs 3HaHMH 00 ajropuTMax, crocobax
OlIEHKH MX 3G ()EKTUBHOCTH M Kilaccax CI0KHOCTH aJITOPUTMOB;

—  npuobpeTeHre OOy4YalOIMMHUCH YMEHHH pa3paboTku >PGHEKTUBHBIX
aIrOpUTMOB;

—  oBlaZeHHe OOy4alOIIMMMCS HaBbIKAMHM aHalM3a OLEHKH BpEMEHH
BBITIOJTHEHHS KJTACCHYECKUX U pa3pabOTaHHbIX alTOPUTMOB.

Jlucummuinaa — obecnieyuMBaeT — IMOATOTOBKY — BBIIYCKHMKa K HayyHo-
HCCJIEI0BATENICKOMY BHIY NPOQECCHOHANBHON NeATENbHOCTH.

2 Mecro qucunmiinabl B ctpykrype OIIOII BO

Juctumnza «Teopusi COXHBIX BBIUHCIEHMH M AITOPUTMOB» IIpEACTaBIIIET
co0oil TUCHUILIMHY, OTHOCcsILylocs K BapuaruHoil yactu biioka 1 «JUCIMITIHHEL
(MOIyJIH)» U ABJISIETCS TUCLUITMHON 110 BBIOOPY.

JucuuruHa «Teopusi CIOXKHBIX BBIYUCIEHUH H aJIrOpUTMOBY» OazHMpyercs Ha
pe3ysbTatax o0y4eHMs, MOJYYEHHBIX NPU U3y4eHHH NUCHHUIUIMH: «IIporpaMmHbIe U
arnmapaTHble CpeicTBa HHMOPMATUKW», «AJTOPUTMBI JUCKPETHOH MaTeMAaTHKH»,
«Teopus rpadoB 1 MaTeMaTH4YeCKas JOTHKa».

HMucrumiiHa «Teopus CIIOKHBIX BBIYUCIEHUMH H QJITOPUTMOBY»  SIBILAETCSH
ofecrieynBaroed A CAeAyloluX AUCUMIUIMH: «lIporpaMMupoBaHue B CeTH
Internet», «ApXHUTEKTypa SJIEKTPOHHO-BBIYHCIIUTENBHBIX MalluH», «CoBpeMeHHbIE
CHUCTEMBI TMPOTPaMMUPOBaHUs», «CTaTUCTHYECKHE METOIbl aHalIM3a JaHHBIX Ha
3JIeKTPOHHO-BBIYHCIIUTEIbHBIX MalIMHaxX», U 171 [Ipou3B0ICTBEHHOM NPAKTHKH.

JucuuninnHa «TeopHs CIOXKHBIX BEIYMCIEHUH U alrOPUTMOB» H3y4daeTcs B 5 U
6 cemecTpax.

3 Komnerenunu ofy4aroierocsi, popMHpyembie B pe3y/ibTaTe OCBOCHHS
AHCHHTJIHHBI

HpOI_ICCC OCBOC€HHA JHCHHIIIIHHBI ((TeOpPIH CIIOXKHBIX BBIYHCJICHHM M
aJropuTMOB» HallpaBJICH Ha (bOpMHpOBaHHe CIIe IYHOIIHX KOMIIETeHIIMH:

IlepeyeHs u ko1 [lepedeHb MIaHUPYEMBIX Pe3yJIbTaTOB OOY4YEHHs 110
KOMIETeHIHH OUCLIUILIHHE
['0TOBHOCTH K 3HaTk:
CaMOCTOSITENILHOM —OCHOBHBIe HH(GOpPMAITMOHHbIE HCTOYHUKH, NTOCBSIIEHHbBIE
pabote (OIIK-1) TEOPHH CIIOKHBIX BEIYUCIEHUH U aJIlTOPUTMOB;




IlepeyeHs 1 KOJ

Hepequb INIAHUPYCMBIX PE3YJIbTATOB 06yqum1 o

KOMIIETEHIIU I JHUCLIUIIIIHHE
YMeTs:
— pa3pabaTbiBaTh  QIrOPUTMbI U OLIGHUBATL  BpEMs
BBITIOJIHEHHS. . -
— CaMOCTOSATEJIBHO CTPOUTD rpoiiecc OBJIaJI€HHS
uHbopMaleit 06 anropuTMax u crnocodax uccieoBaHHUs UX
() GeKTUBHOCTH;
Bnaners:
— HaBBIKAMM HCIIOJIb30BaHHUS aJITOPUTMOB JJIsI peLIeHUs
PUKJIAAHBIX 33724,
CrocoOHOCTh 3HaTh:
BBISIBUTH —  KJAacChl  CIIO)KHOCTH  &JIlOPUTMOB,  KIIAaCCHYECKHE
€CTEeCTBEHHO — AJTOPUTMBI, METO/IbI OLIEHKH 3 HEKTUBHOCTH aITOPUTMOB,;
Hay4YHYIO CYIIHOCTh | YMETh:
npobJem, — pewiatb 3aJa4d  TEOPETHYECKOro W  IPUKIIAJHOIOo
BO3HHMKAIOIIHX B XOJI€ | XapakTepa M3 pa3lM4YHbIX pas/ieJlOB TEOPHUU aAJITOPHTMOB,
Npo)eCCHOHATBHON | JOKa3bIBaTh YTBEP)KIEHHS, CTPOHTh MOAEIH OOBEKTOB H
JIeATEIbHOCTH, ITIOHATHH;
TOTOBHOCTBIO Brnanets:
HCIIOJIB30BAaTh Ui MX |—  MeTOJaMH  OlEeHKH 3(Q@EeKTHBHOCTH  aJrOpPUTMOB,
peleHns onpenesieHue UxX KOPPEKTHOCTH, MaTeMaTHYEeCKUM
COOTBETCTBYIOLIUH anmapaToM TEOPUH JITOPUTMOB, METOJAMM JI0Ka3aTellbCTBa
€CTEeCTBEHHOHAYYHBIH | yTBEpXKIeHHI B 3TOH 00J1acTH, HaBBIKAMM alrOPUTMHU3aLUH

annapart (ITK-9)

OCHOBHBIX 3a7a4.

4 O0beM IMCUHILUIHHBI H BHABI Y4eOHOH padoThI

OOb1mas TpyAOeMKOCTh JMCUMIUIMHBI COCTaBiseT 7 3a4eTHhIX EeIUHHL,
252 akajgeMHYeCcKHX yaca.

HaumeHoBaHue SERe LBuecap
4acoB 5 6
OO01as TpyA0€MKOCTh JUCLIATLIIUHE 252 108 144
KonrakTHas padora: 158,8 84,3 74,5
JEKLIHH 64 28 36
TIpaKTUYEeCKUe 3aHATUS 92 56 36
CEMHHapHI - - —
nabopaTopHbie paboThI — - -
KypCOBOHM IpoekT (pabora) = — —
CamocrosiTenbpHas paboTa CTyIeHTa 3l 15 36
IIpoMexxyTOYHas aTTeCTalus: 45 9 36
KOHTaKTHas pabora 2,8 0,3 2.5
caMocTrosiTenbHas  padora 1o 42,2 8.7 33,5




Bceero Cemectp

HaumeHoBauue
YacoB 5 6

OAroToBKe K (3avery — 5
ceMecTp) 3k3aMeHy (6 cemecTp)

5 Conepxxanne THCHHNIHHBI

5.1 CoorHecenusi Tem (pa3ieioB) [AHCHHIUIHHBI H  (OpMHpYEMBIX
KOMIIeTeHI H i

Komnierennuu

a 2
3 SO P
b 2= |3 3
2| - S¢S | F g
Temsbl (pa3szensl) AUCLHHUILTAHBL & %' 2 835 |2 %
| 8 | E | 85|25
= a = |O
o O
N4 O
Tema 1. BBeneHue B TEOPHIO CIOXKHBIX + BK, JI,
BBEIYHCIIEHHH U allTOPUTMOB 14 113, |IIAP
L
Tema 2. AIropuT™MBl COPTHPOBKH. 2 + + JLII3, | IIAP
CPC ; ¥
Tema 3. AnropuT™Msl Ha rpadax 36 + + JI, I13, | ITAP
CPC , Y
. - + JI, 113, [ TIAP
Tema 4. MakcuMasbHBIN MOTOK. 27 CPC Y
Tema 5. NP-nonsoTa. g + + JI, I13, | IIAP
CPC -
Tema 6. [IpuOnukeHHbIE ATTOPUTMBI. 26 + + JI,I13, | TIAP
CPC , Y
Tema 7. ATTOpPUTMBI BHIYUCIUTEIBHOM * #e JI,I13, | TIAP
28
TeOMETPHH. PO 5 ¥
Tema 8. ANropuT™Msl IIOUCKA MOJCTPOKH 2% 3 I JL I13, | IIAP
CPC , Y
Bcero no gucuumninze 207
IIpoMesxyTOYHas aTTecTalusa 45
Hroro no gucuurinze 232

JI — nexuus, I3 — npaktudeckoe 3anstHe, CPC — camocrosTensHas pabora
crynenta, BK — BxonHoii koHTpoib, IIAP — nuceMeHHas ayauTopHas pabora, ¥V —
YCTHBIH OIIpoc.



5.2 Tembl (pa3ae/ibl) AHCHHNJIMHBLI H BHABI 3aHATHH

HaumeHnoBaHue TeMsl (pa3aena) 11m! clalcec!l xp Bcero
OUCIUIITINHBI 4acoB

: ; 5 cemecTp

Tema 1. Beenenue B Teopuio

CJIOKHBIX BBIYHUCIIEHHH U 4 6 + 14

aJITOPUTMOB

Tema 2. AnropuT™msl 6 12 4 7

COPTHUPOBKH.

Tema 3. AnroputMsl Ha rpadax 10 | 22 4 36

Tema 4. MakcuManbHblii NOTOK. 8 16 3 27

Bcero 3a cemectp 5 28 | 56 15 99

ITpomexyTouHas aTTecTalus 9

HUtoro 3a cemectp 5 108

6 ceMecTp

Tema 5. NP-nonHorTa. 10 | 10 8 28

Tema 6. I1pubnuxeHHbIe ] ] 10 2%

AITOPUTMBI.

Tema 7. AJ'II"OpH'EMBI 10 | 10 ] 23

BBIYUCIIUTEIBLHON N€OMETPHH.

Tema 8. AnropuT™mel noucka ] ] 10 2%

IIOJICTPOKH

Bcero 3a cemectp 6 36 | 36 36 108

IIpoMexxyTouHasi aTTecTalus 36

Htoro 3a cemecTp 6 144

Wtoro no nucummivige 64 J 92 | ’ | 51 | 22

JI — nexuus, I13 — npaktuyeckoe 3anatue, CPC — camocrostensHas pabora
cryaenTa, C — cemunap, JIP — naboparopHas padota, KP — kypcoBas pabora.

5.3 Copepacanue JHCUHILIHHBI

Tema 1. BBeiense B TEOPHIO CJI0KHBIX BhIYHCJICHHH H aJITOPHTMOB

OnpeneneHne aJlropuTMa, BBIUUCIWTENBHONW IpoOJeMpl, pa3Mepa 3aJayM.
dopmanibHOE ONMCaHKe aIroOpUT™Ma. Xyallee, JIyqillee U cpeHee BpeMs BbIIIOJHEHUs
anroput™Ma. Acumnroruyeckuil aHanui. Onpenenenus mig O, ©, Q —HoTauuii.
MeTtonpl onpeneneHusi BepxHed M HWDKHEHW TpaHUIbl CKOPOCTH pOCTa MOHOTOHHOH
GYHKIMH. DIeMeHTHl TeOpUM MHOkecTB. PexyppenTHble BhIpaxkeHus. [locTpoenne
anropuTMoB. [lpuHuuMn «pasgensii M BlacTBYH». AHaIM3 alropUTMOB THIIA
«pazfensii U BIacTBYH».

Tema 2. AAropuT™Mbl COPTHPOBKH

3amaya COPTUPOBKH. Ily3bIpBKOBBIH anropuT™ coptupoBkd (Insertion-Sort).
AHanu3 BpeMeHH BBIIOJTHEHHS ITy3BIPBKOBOH COPTHPOBKH. AJNIOPUTM COPTHPOBKH
cnussuueM (Merge-Sort). AHanmu3 BpeMEHM BBIINOJHEHHS COPTHPOBKHM CIHUSHHEM.
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MeTonsl BBIYHCIIEHHS PEKYPCHBHBIX BBIPXKEHWH: HWTEpallMOHHBI, IIOJCTAHOBKHY,
mactep (opmyna. IIpumeps! HCTIONB30BaHUS MaTeMaTUYeCKONH HHAYKLHH. AJITOPHTM
ovicTpoii coptpoBkuM Quick-Sort. AHanu3 BpeMEHHM BBINIOJIHEHUs OBICTPOH
copTupoBkHd. HikHss rpaHuna ans peleHHs npobiaeMbl copTupoBku. CopTHpoBKa
3a JuHeliHoe BpeMs — coptdpoBka mnoacueroM (Count-Sort). AHaiM3 BpeMeHH
BBINTOJIHEHUS] COPTHUPOBKU mnojacdetoMm. JIBowyHas kyda. COpTHpOBKa C ITOMOIIBIO
Kyud (Binary Sort). AHanu3 BpeMeHH BBIIIOJIHEHUS COPTUPOBKU C IIOMOLUBIO KYy4H.

Tema 3. AnropuTmbl Ha rpagax

Onpenenenue rpada. Tunbsl rpados. Crenenp BepmMHbL. IlyTh W IMKIL.
IlpencraBnenne rpadoB B Mporpamme: IIOCIENOBATENbHOCTh TI'paHEl, MacCUB
CMEXHBIX BEpIINH, CIHCOK CMEXHBIX BEpIIMH, MAaTpPHIAa CMEXKHOCTEH. AJITOPHTM
BFS. Anroputm DFS. Tononoruuyeckas cCOpTHpPOBKa OpHEHTHPOBaHHOTO rpada 6e3
1iukioB. JlepeBbs u ux cBoiicTBa. CtouMocTh myTeil B rpadax. CtpaTerun peunieHus
npoONeMBl HaXOXAEHHs HaWKpaTdalllero IMyTH: B HalpaBlIEHHOM AalMKIHYHOM
rpade, B rpadax ¢ HEOTPUIATEIFHON CTOMMOCTEIO IrpaHeil (anroput™ Jlukcrpa), s
NPOM3BOJIBHBIX CTOMMOCTeH rpaHeil (anroputm bensman-®opna). MHHHMabHBIE
MOKPBIBAOLIME JIepeBbst U UX nocTpoeHHe. AnroputM Kpyckana. AnropurM SpHuka-
[Ipuma.

Tema 4. MakcuMabHbIH MOTOK

Ilotoku B cerax. Meron ®opna-PankepcoHa. AHanu3 MU J0Ka3aTeIbCTBO
KoppekTHocTH. CriocoOsl peanuzanuu Merona Popna-Pankepcona. MakcumaibHOe
napocoyeTaHue B IBYIOJbHOM rIpade. AJTOPUTM IPOTAJIKMBAHHA IIPEANIOTOKA.
AJNTOPHUTM NOAHSTH-H-B-Ha4yas0. Jloka3aTelbCTBO KOPPEKTHOCTH H OLIEHKAa BpPEMEHH
BBIMTOJIHEHHUA allTOPUTMOB.

Tema 5. NP-nosHoTa

Knacc NP-nonseix 3agay. [lonmHOMUanbHbIe anropuTMbl. ClIOKHOCTHBIN Ki1acce
P. ®opmanpHble s3bIKH. [IpoBepka NpHHAIIEKHOCTH sA3bIKy M Kiacc NP.
I"'aMHUIBTOHOB LMKII. 3a/iada 0 raMuIbTOHOBE LMKIe. CnoxxHOCTHBIN Kiacc NP. NP-
MIOJIHOTA ¥ CBOJMMOCTE. 3a/ladya O BBIMOJIHUMOCTHU CXeMbl. 3aJlaya O BBIIOJIHUMOCTH
dbopMynbl. AHaM3 paboThl U JloKazarenbcTBa NP-IIOJHOTHI 111 HEKOTOPBIX 3aJadax
o rpadax U MHOXECTBaX C IIOMOIIBI0 IOJTMHOMHAILHOI'O CBEJICHHUS.

Tema 6. IlpudaukeHHbIE AJITOPHTMBI

[lonsTue HpH6JIPI)KeHHOFO aJIropuTMa. OHeHKa KagecTBa HpH6J’II/IH{€HHHX
AJIT'OPUTMOB. IlonuHOMUaNbHBIE HpH6HH}I{eHHBIe aJIrTOPpUTMBbI JIs NP-nomnHeIX 3aaa4.
33}13‘-1& O BEPUHIMHHOM IIOKPBITHH. Bajlaqa KOMMHBOSKEPa (C HEPaBEHCTBOM
TPEYFOJ'IBHI/IKE.). 0611185[ 3aJiad4a KOMMUBOsKEPA. 3a;1aqa 0 CYMME€ INIOOMHOXECTBA.

Tema 7. AAropuT™MBI BHIYHCIHTEIBLHOH reOMEeTPHH

CTpyKTypbl TeOMEeTpHYECKHMX JaHHBIX, OCHOBHBIE omnepanuu. Iloctpoenue
BBIITYKJIOH O0ONIOYKM KOHEYHOI'O0 MHOXecTBa To4yeK. AiroputMm I'pexema. AHanus
BpEMEHM BbINOJIHEeHUs ajropuTMa ['pexema. OTbICKaHHE mapbl ONMMXXaHIIMX TOYEK
METOIOM «pasfielsii W BIAcTBYH». AHaIM3 BpeMEHH BBHINOJIHEHUA aIrOpHTMa



METOAOM «pa3fenssi W BractByi». IlpoGnema HaxoxkaeHMs HaWMeHbLIEH
OKpY>KHOCTH OOpaMJIeHMs M aHalW3 BpeMeHH BBINTONHEHUs. Haxoxjenue
IIEpECEYEHU I OTPE3KOB Ha IIJIOCKOCTH — ITOPUTM CKOMNb3sel auaun (Sweep Line).
I lepeceuenue MIIOCKOCTHBIX pa3bueHuid. TpuaHTyIsIus.

Tema 8. AIrOpUTMBI IOMCKA NOACTPOKH

Obo3nauenus u tepmuHosnorus. [lpocteitmmit anroput™. Asroputm Pabuna-
Kapma. Ilouck moacTpoku ¢ NOMOILBIO KOHEYHBIX aBToMaTtoB. AsroputMm KnyTa-
Moppuca-Ilparra. [1pedukc-byHnkuus. Anroput™ boiiepa-Mypa.

5.4 IlpakTH4yecKkHe 3aHATHS (CeMHHAPbI)

Homep Temer TemaTuka npakTUYeCKUX 3aHATHH TpynoeMKoCTb
JIMCUMTIIMHBI (ceMrHapOB) (4achr)
5 ceMecTp
IlceBnokonpl, aJIrOPUTMEI 5| BEJIUYHHBI,
JIHHEWHEBIe BBIYHUCIIHTEIbHBIE aJITOPUTMBI,
BETBJIEHHE M I1UKJILBl B  BBIYHUCIHUTEIBHBIX 2
aNrOpUTMax, BCIIOMOTaTeIbHbIE AalTOPHTMEI H
NPOLELYPBI
1 MeTo b1 onpeesieHust BBIYUCJIUTEIILHOM
CIIO)KHOCTH  QITOPUTMOB.  ACHUMITOTHYECKas 5
dbopma 3aIHCH JUISI BPEMEHHBIX U

IPOCTPAHCTBEHHBIX 3aTPaT
PexkypeHTHbIE BBIpaXXeHHUS. AHAJIU3 aTOPHTMOB
THIIA «pa3/eNsail ¥ BIacTBYH»

AHanu3 BpEeMEHH BBINIOJHEHHUS AJITOPHTMOB )
copTHpoBKH Insertion-Sort, Merge Sort
Ananu3 BpeMEeHM BBIIOJIHEHHS alfOPUTMOB

5 coptupoBku Quick-Sort, Count-Sort. ITpoGiema 4
HWXHEH rpaHM1lbl COPTHPOBKHU
BelunciieHHe peKKYpEHTHBIX BBIPAKCHUH 4
AHanu3 anropuTMa COPTUPOBKU C ITOMOIIEIO 5
JBOMYHOMN Ky4H
Anroput™m nouck B mupuHy (BFS), BxoaHble u 4
BBIXOJIHBIE [1aPAMETPBI, BpeMsi BBHIITOJTHEHHS
Anroput™m nouck B riyouny (DFS), BxonHsie u 4
BBIXOJHBIE IapAMETPhl, BpeMs BBIIIOTHEHMUSI
AJNTOPUTM TONOJIOTHYECKOH COPTUPOBKH 2
3 Ananuz paboThI aJIropuT™Ma IIOHMCKa
HauKpaT4yalllUX IyTed i aluKJIH4HOIO <

HanpasJeHHOro rpaga
AHanu3 pabotel anroputMa JIMKCTpa mnoucka
HaWKpaTYaWIuX IyTen
Ananu3  pabotel anroput™ma bemiman-®opna A




Homep Temel

TemaTuka MpakTHUYECKUX 3aHATHH

TpynoeMKoCThb

JIUCLUITJTHHBI (ceMuHapoB) (4ack)
MOMCKAa HaMKparTdaiimux myTeH s rpados,
OTpHLIATEEHBIMH CTOMMOCTSAMM I'DaHen
MuHHMaNbHBIE TIOKphIBaroLye aepeBbs. PaboTa
anroputMoB Kpyckana u Spnuxa-Ilpuma mms 4
MOCTPOEHHS ~ MMHUMAJBHBIX  MOKPBIBAIOIIMX
JIEPEBLEB.

Anamns Mertoga ®oppa-Pankepcona. OOmas
cxema anroputma ®opna-Pankepcona. OueHka 6
BPEMEHH BBIINIOJIHEHUS.

- Ananus anropurMma JnmMoHaca-Kapna Ha ceTH. 2
AHanu3 anropuTMa NpoTalKUBaHHUA IPEINOTOKA. 4
Wnest MeTo1a 1 OCHOBHBIE OIEpallMH.
AHanu3 anropuTMa noJJHsTh-H-B-Hayalo. 4

Bcero 3a cemecTp 5 56

6 cemecTp

Criocobbl  pelleHuss  3aJa4¥ = O  TIOMCKe
raMuIbTOHOBA IHKIa B rpade. OneHka BpeMeHH 4
BBINIOJIHEHHS.

5 3agayda ) BBIIIOJTHUMOCTH CXEM. 5
ITpuHaIexHOCTh K Kiaccy NP.
3ajaya O KIWKe, 3ajaya O BepIIMHHOM 4
nokpbITHH. [IpuHaniexsocTs K xiaccy NP.
OnTHManbHOE BEPIIMHHOE IIOKPHITHE. 2
AHanu3  3agayM  KoMMHBOsDKepa.  OOmias

6 [OCTAHOBKA M IIOCTaHOBKA IIpH  YCIOBHH 4
BBINTOJIHEHHsI HEpaBEHCTBA TPEYTOJIbHUKA
Ouenka croco0OB pelleHUs 3aJadd O CyMMe n
noaMHoXecTBa. ONTUMHU3ALIKS 331a49H. B
AnroputM I'paxema MoHCKa BBIITYKJIOH 000I0YKH 4
1 QyHKLIMs OpUEHTALMH

7 AHanu3  paboThl  QITOPUTMOB  HaXOXICHM 4
HauMeHbIIeH OKPY)KHOCTH oOpaMiieHus
Pas6op pabotsl anroputma Sweep Line i
ANrOpUTMBI TIOMCKa NMOJCTPOKK — MeToA KuyTa- 4
Mopuca-IIpara

8 =
Pacuersl (yHKUHU cABUroB. Anroput™ boliepa- 4
Mypa. CydhdukcHbIE TepeBbs.

Bcero 3a cemectp 6 36
Hrtoro no AuCUMILIMHE 92




5.5 JlaGopaTopHBIH NPAKTHKYM
JIaGopaTopHBI# MPaKTHKYM Y4eOHBIM ILIaHOM He IpeTyCMOTpPEH.

5.6 CamocTrosiTesbHas pabora

Howmep Tpyno-
TEMBI Buabl caMocTosTENEHOH pabOThI €MKOCTh
JUCIUILIAHEI (dackl)
5 cemecTp
1. Ilouck, ananu3 uHdopMaury ¥ nmpopaboTka
I y4yebHoro marepuana [2, 4, 11]. 4
2. IlogroroBka K NHUCBMEHHOM ayJIMTOPHOM
pabore.
1. Tlowuck, aHanu3 uH(OpMaLUH 1
5 npopaboTka y4yeOHOro Marepuana [1, 4]. 4
2. TlogroroBka K ITMCBMEHHOW ayJIMTOPHOM
pabore.
1. TIlowuck, aHaju3 uHbOopMalUU 1%}
3 npopadoTka ydyebHoro Marepuana [1, 3, 8-10]. 4
2. IlogroroBka K NHMCbMEHHOH ayIMTOPHOM
pabore.
1. TIlowuck, aHaJIA3 HHGbOpMAaIHH 51
4 npopaboTtka yyebHoro marepuana [1, 5, 7,11]. 3
2. IloaroroBka K NHMCBMEHHOHN ayJMTOPHOM
pabore.
Bcero 3a cemectp 5 15
6 cemectp
1. Tlomck,  aHanu3 uHbpOpMaluK |
5 npopaboTka yyebHOro Marepuana [2]. 10
2. IloaroroBka K MMCBMEHHOMN ay IUTOPHOM
pabore.
1. TIlowuck, aHaJH3 HHpopMaluu 51
6 npopaboTka yyebHoro marepuana [1,5,8-10]. 10
2. IloaroroBka K NHUCBbMEHHOM ayJIUTOPHOHN
pabore.
1. Tlowuck, aHau3 HHQOpMaLIUH 7§
7 npopaboTka yyeGHoro Marepuana [3, 8-11]. 16
2. lloaroroBka K MHUCBMEHHOH ayIUTOPHOI
pabore.
1. Ilowuck, aHAJIN3 HHpopMauu %4
3 npopaboTka yuyebHoro marepuana |3, 6, 8-11].
2. lloaroroBka K NHUCBMEHHOHN ayJUTOPHOM
pabore.




Homep Tpyno-

TeMbl Bunel caMocTosTenbHON paboThI €MKOCTh
TUCIIUATUTAHBI (4achl)
Bcero 3a cemectp 6 36
Hroro no gucuuruiiHe ' | 51

5.7 KypcoBble patoTbl
KypcoBbie paboTh! (ITpOeKTHl) yueOHBIM IIaHOM He MpeayCMOTPEHBI.
6 YyeOGHo-MeTOoAHYecKOe H HHPOPMALHOHHOE OGecTieYyeHHe JHCUMILIHHDI

a) OCHOBHas JIUTepaTypa:

1. Cnupuyesa, H. P. CrpykTypa JaHHBIX H OCHOBHbIE AJITOPHTMbI
[OnexTponnelil pecypc]: yuebHoe mocobme - Exarepunbypr: I'OY BIIO VITY-
YIIH, 2004. - 92 c. — Pexxum nocryna: http://window.edu.ru/resource/573/28573 .
— 3aru. ¢ ’KpaHa.

2. Bupr, H. Anropurmbl M cTpykTypbl aaHHbiX. HoBasi Bepcusi st
Obepona [DnexTpoHHBIH pecypce]: yuyebHOe nmocobue / H. Bupr. — DnekTpoH. aaH.
— Mocksa: JMK Ilpecc, 2010. — 272 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/1261 — 3ari1. ¢ 3xpaHa.

©) monoNHHUTENbHAS JIUTEPATYypa:

3. Msarotun A. B. AJropuTmbl, CTPYKTYPbI JaHHBIX H YHCJIEHHbIE METOIbI
[Texcr]: yue6. nocobue / Msrotun A.B. — CII6I'Y T'A, C.-Iletep6ypr, 2015. - 117c.
KonudecTBo 3x3eMILIsipoB: 24.

4. Kpynckuii, B. H. Teopuss aaropurmoB. BBeaenHe B CJI0KHOCTH
BbIYHC/IEHHHA: y4e0d. mocoOHe ans OakaiaBpumata W marmcrpatypsl / B. H.
Kpynckuii. — 2-e u3n., ucnp. u pon. — M.: MzparensctBo FOpaiit, 2017. — 117 c.
— (Cepus: ABropckuii yue6HuK). — ISBN 978-5-534-04817-9. — Pesxum moctyna :
www.biblio-online.ru/book/ASB50986-FA63-4E27-90DE-E49FCAEF038A

5. AcasoB, M.O. JIuckperHas MaremMaTHka: rpadbl, MaTPOHIbI,
aJIrOpHTMbI [DJIEKTPOHHBIN pecypce] : yueb. mocobme / M.O. Acanos, B.A.
bapanckuii, B.B. Pacun. — Onextpon. nan. — Cankt-IletepOypr : Jlaus, 2010. —
368 ¢. — ISBN — 978-5-8114-1068-2. — Pexum  pmocryna:
https://e.lanbook.com/book/536 . — 3aru. ¢ skpaHa.

B) TIlepedeHb pecypcoB HMHGPOPMAIMOHHO-TEIEKOMMYHHUKAIHOHHOM  CETH
«HHTEepHETY:!
6 . Busyanusanusi H nporpaMMHasi peajiM3amHsi aaropurmos Algorithm

Visualizer  [OnektpoHHblli  pecypc]. — Pexum  pmoctyma:  http:/algo-
visualizer.jasonpark.me/#path=backtracking/knight's_tour/basic . — 3arn. ¢ 3kpana.

([lara obpawmenus: 26.07.2017).

7 . ANrOpHTMBI T€OPHSI H NPAKTHKA - BHAEOYPOKH [DIIeKTPOHHEIH pecypc].
— Pexxum poctyna: https://stepik.org/course/217/syllabus .— 3arn. ¢ skpana. ([ara
obpamenus: 26.07.2017).
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r) mporpaMMHOe  obecneyeHwe  (JIMLIEH3HOHHOE), 0a3bl  JaHHBIX,
UH()OPMaIHOHHO-CITPABOYHBIE M TIOUCKOBBIE CHCTEMBI:

8  Eaunoe oxkHO mocTyna K ofpa3oBaTelIbHBIM pecypcam [DIeKTpOHHBIH
pecype]. — Pexxum nocryna: http://window.edu.ru, co6onusiii (Jlata obparueHus:
26.07.2017).

9  OnexrponHas OuOaHOTeKa HayuHbIX nyGaumkauuii «eLIBRARY.RU»
[OnexTponnerii pecypc] — Pexxum nocryna: http://elibrary.ru/, ceobonusiii. (Jata
obpatenus: 26.07.2017).

10 DuekTpoHHO-OHOMIHOTeYHAsT  cHceTeMa H3gareabcrea «JlaHb»

[OnekTponnbit pecypc] — Pexum poctyna: http://e.lanbook.com/, cBOGOIHBIIA.
(Mlata obpamenus: 26.07.2017).
11 Cygwin [IIporpammHOoe  obecneyenue] —  Pexum  mocTyna:

https://www.cygwin.com/ cBo6oaubiii. ([lata o6pamenus: 26.07.2017).

7 MaTepHa.ﬂbHO-TeXl{H‘leCKOC obecrneyeHHe AHCUMIT.THHBI

Kommerorepubie knaceel kadenper Ne 8 (ayxa.: 800, 801, 803, 804) ¢ noctynom
B MIHTEpHET, IepeHOCHOI POEeKTOop.
HHpopManoHHO-CIIpaBOYHble M MaTepHallbHble  pecypchl  OHOTHOTEKH

CII6I YT A.
Jlnuensronnoe mporpaMMHoe obecnedenue: Microsoft Office, Cygwin.

8 ObpazoBaTe/ibHbIe H HH(POPMANHOHHBIE TEXHOJIOTHH

Hucuunnvna «TeopHs CIOXKHBIX BBIYHUCICHHH M aJrOPUTMOB» IIPEANONaraeT
MCIIOJIb30BaHUE CIIEAYIOLIMX 00pa30BaTeNbHBIX TEXHOJOTHH: BXOTHOW KOHTPOIb,
TIeKIUH, IPaKTHYECKHE 3aHATHS U CaMOCTOSTeNbHasl paboTa CTyJeHTa.

BXOMHOH KOHTpONB NpPOBOAMTCS IpelojaBaTeleM B Hayale H3yYeHHs
AUCUMIUIMHBI C IENBbI0 KOPPEKIMH IIpoLiecca YCBOSHHS CTYIEHTaMH JUIaKTHYECKUX
equHUl. OH OCYLIECTBIsAETCA IO BONPOCAM MCLHMIUINH, HA KOTOPHIX Gasupyercs
JUCHHTIIMHA « Teopus CII0XKHBIX BEIYUCICHHH U alTOPHTMOBY (11.2).

Jlexuus. CocTaBiseT OCHOBY TeOPETHUECKOrO 00y4YeH s B paMKax AMCLUILTMHEL
M HalpaplleHa Ha CHCTEMAaTH3HPOBAHHOE M3JI0KEHHE HAKOIUIEHHBIX M aKTyallbHbIX
Hay4YHBIX 3HAHUH.

IlpakTiyeckoe  3aHATHE: TpeAHA3HAYeHO Ui  OTPabOTKM  HABBIKOB
MCHOJIb30BaHKs NIPUOOPETEHHBIX Ha JICKIHOHHBIX 3aHSTHSIX TEOPETHYEeCKHX 3HAHMIL
AJi pelleHHs TPHUKIAJHBIX W NpaKTHYecKUX 3ajady. Ha npakTHUecKuX 3aHsSTHIX
CTYJEHT NOJy4aeT o4YepeaHOM OJIOK 3aJJaHuil 11 CaMOCTOSTENbHOM paboOTEl M UMEET
BO3MOKHOCTh OTYUTATHCS [10 PaHee BHIITOJIHEHHBIM 33JaHHSM.

CamocrosiTensHas paboTa: sSBISETCS COCTABHOM 4YacThio y4eGHOH paGoTsl. Ee
OCHOBHOM  LleNIbl0  siBIsieTcss  (OPMHpPOBaHHMsS  HaBBbIKA  CaMOCTOSTENHEHOTO
NpuoOpeTEHHs: HOBBIX 3HAHUH MO BOIPOCAM TEOPETHYECKOTo Kypca, 3aKpellIeHHe U
yriyOJieHHe MOTyYeHHbIX 3HaHHH, paboTa ¢ NepHOANYECKUMH U3JaHHAMHU M Hay4yHO-
NOMYJIAPHOH JIMTEPATYpOH, B TOM YHCJie HaxoAsllelcs B WHGOPMALMOHHBIX CETsX,
0TpabOTKa HaBBIKOB PaboTHI CO CHELMATU3UPOBAHHBIME TIPOTPAMMHBIMH TTaKETaMH.
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CamocTositensHass paboTa Ioapa3yMeBaeT — BBHIMOJHEHHE Y4eOHBIX — 3aJlaHuid,
NOJTy4YEeHHBIX Ha MPaKTHYECKUX 3aHATHIX.

B pamkax wusydeHHs AUCUMIUIHHEI «Teopus CIOXKHBIX BBIYUCIEHHH H
AJITOPDUTMOB» MpPEANoiaraeTcs MCIoJb30BaTh B KadyecTBe HWH(MOPMALIMOHHBIX
TexHosoruit cpeny Microsoft Office u Cygwin.

9 ®oHA OlEHOYHBIX CpeaACTB AJisl NpPOBEJAEHHS TEKYIUEro KOHTPOasA
YCNEeBAaeMOCTH H ﬂpOMeH{yTO‘lHOﬁ arrecrTalqfi Mmoo HTOraMm oOCBOCHHA
AHCHHITTHHBI

@DOH/ OLEHOYHBIX CPEJICTB JAMCUHUIUIMHBI «Teopusi CIOXKHBIX BBIYHCIEHUH H
AITOPUTMOBY TPENCTaBNseT COOOH KOMIUIEKC METOJHYECKUX M KOHTPOJBHBIX
HU3MEPUTENIBHBIX MAaTepHAJIOB, IpeJlHa3HAUYeHHBIX JJIs OIpeJeleHus KayecTBa
pe3yJIbTaTOB 00Y4YeHUs U YPOBHs C(HOPMUPOBAHHOCTH KOMIETEHIMH 00yqaroIuXcs
B XOJIe OCBOEHHS JIaHHOM NUCHMIUIMHBL. B cBOIO O4epensn, 3ajladyaMu MCIIOJIB30BaHN
GoHIa OLIEHOYHBIX CPEJCTB ABISIOTCS OCYIIECTBIEHHME KaK TeKYIero KOHTPOJs
YCIIEBAEMOCTH CTYIEHTOB, TaK M IPOMEXYTOYHOH aTTecTauud B ¢opme 3adera
(’x3ameHa).

@®OoH/I OLICHOYHBIX CPeJICTB NUCHMIUIMHBI «TeopHs CIOXXHBIX BBIYHCICHMH H
ITOPUTMOB» NIl TEKyIIero BKJIIOYaeT: YCTHbIE ONPOCBI H INHCBMEHHYIO
ayJIUTOpHYIO padoTy.

VCTHBIN OMPOC MPOBOAUTCSA Ha NMPAKTHYECKUX 3aHATHAX B TeUeHHE 15 MHHYT C
HENbI0 KOHTPOJISE YCBOEHHMS TEOPETHYEeCKOro MarepHala, W3JlaraeéMoro Ha JIEKLUH.
[TepeueHb BOMPOCOB OIpeesseTcs YPOBHEM ITOATOTOBKM y4eOHON IPYIMIIB, a TaKKe
WH/IMBU/IyaJIbHBIMH OCOOE€HHOCTAMHU 00yYarOLIHXCS.

[TucbMeHHas ayauTopHas paboTa INpeiHa3HayeHa sl NPOBEPKH YMEHHH H
HABBIKOB MPHMEHSATH MOJy4eHHbIe 3HaHUA U1 PellleHUs IPaKTHYECKUX 3a/1au.

ITpoMe)xyTO4Has aTTecTalys IO HTOraM OCBOCHHS AMCLHUIUIMHBI IPOBOJUTCS B
Bujie 3a4eTa (5 ceMecTp) M 3K3aMmeHa B 6 ceMecTpe. 3a4eT M dK3aMeH IpeAIoNaraioT
YCTHBIE OTBETHI Ha 2 TEOPETUYECKUX BOIpOCa U3 IepeyHs BOIIPOCOB, BHIHECEHHBIX Ha
MPOMEXXYTOYHYIO aTTECTAIMIO, a TAKXKE pellleHne 3a1a4H.

9.1. bannbHO-peHTHHrOBasl OLIEHKA TEKYero KOHTPOJS YCNeBAeMOCTH H
3HAHHH CTY/JAEHTOB

5 cemecTp
Tema/Bun yueOHBIX 3aHATHH (OIIEHOYHBIX KonuyecTBo 6a/110B Cpox KoHTpons Mpx-
3a7aHuii), TO3BOJIIIONINX CTYJEHTY MHHH- MHHH- (MOpsAnKOBBIN Me]ila-
POJEMOHCTPHPOBATH JOCTHTHYTHIH MaJIbHOE | MajJbHOE | HOMEp HEJEJH ¢ e

ypoBeHb ¢hOPMHPOBAHHOCTH KOMIICTCHIIMH | 3HayeHHe | 3Ha4YeHHE | Hayaja CeMecTpa)

KonTrakTHas padora

Ayoumopnveie 3auamus

Jlexums Nel(Tema 1) 0,5 0,75 1
[pakTHueckoe 3anaTue Nel (Tema 1) 1 1,25 1
Jlexuns Ne2 (Tema 1) 0,5 0,75 1
TpaktHueckoe 3aHaTue No2 (Tema 1) 2 3.7 2
IMpaktiueckoe 3aHaTHe No3 (Tema I) 2 3,7 2
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Tema/Buza yueOHbBIX 3aHATHH (OLIEHOYHBIX

Konnyectro 6annos

Cpox KOHTpOIsS

3aJlaHuii), MO3BOJISAIOMINX CTYAEHTY MHHH- MUHH- (TOpAAKOBBIH HPH__
IPOAEMOHCTPHPOBATE NOCTUTHYT BIH MaJILHOE€ MaJIBLHOEC HOMEP HEACIIH C M;;s

YPOBeHb CHOPMHPOBAHHOCTH KOMIIETCHIIMII | 3HaueHHWEe | 3HayeHHe | Hayaia CeMecTpa)
Jlexuns Ne3 (Tema 2) 0,5 0,75 2
[pakTHyeckoe 3anaTHe Ned (Tema 2) 1 1,25 3
[TpakTHueckoe 3aHaTHe Ne5 (Tema 2) 1 1,25 3
Jlexuusa Ned (Tema 2) 0,5 0,75 3
Mpaktudeckoe 3ansTre Ne6 (Tema 2) 1 1,25 4
IMpaktHueckoe 3anaTue Ne7 (Tema 2) 2 3,7 4
Jlexums Ne5 (Tema 2) 0,5 0,75 4
[Tpakruueckoe 3anstie Ne8 (Tema 2) 1 1,25 5
[TpakTHueckoe 3anatue Ne9 (Tema 2) 2 3,7 ]
Jlexuus Ne6 (Tema 3) 0,5 0,75 5
ITpaxTiueckoe 3anstue Nol0 (Tema 3) 1 1,25 6
ITpakTuueckoe 3anatie Nell (Tema 3) 1 1,25 6
Jlekumsa Ne7 (Tema 3) 0,5 0,75 6
ITpakTuyeckoe 3ansaTue Nel2 (Tema 3) 1 1,25 7
ITpakTryeckoe 3anaTue Nel3 (Tema 3) 1 1,25 7
Jlexumsa Ne8 (Tema 3) 0,5 0,75 7
ITpakTHdeckoe 3aHaTHe Nel4 (Tema 3) 1 1,25 8
ITpakTHueckoe 3aHaTHe Nel5 (Tema 3) 2 3,7 8
Jlekuus Ne9 (Tema 3) 0,5 0,75 8
[TpakTHueckoe 3anaTHe Nel6 (Tema 3) 1 L.25 9
ITpakTHyeckoe 3anatue Nel7 (Tema 3) 2 3 9
Jlexuus Nel0 (Tema 3) 0,5 0,75 9
ITpaktuyeckoe 3aHaTHe Nol8 (Tema 3) 1 1,25 10
[MpakTuyeckoe 3ansaTue Nel9 (Tema 3) 1 1,25 10
ITpaxTHueckoe 3aHaTHe Ne20 (Tema 3) 2 3,7 10
Jlexuus Nell (Tema 4) 0,5 0,75 11
Tlpaktuueckoe 3aHaTHe Ne21 (Tema 4) 1 1,25 11
ITpakTHyeckoe 3aHaTHe Ne22 (Tema 4) 1 1,25 11
Jlexuns Ne12 (Tema 4) 0,5 0,75 12
ITpakTudeckoe 3aHaTue Ne23 (Tema 4) 1 1,25 12
ITpaxTudeckoe 3anstue Ne24 (Tema 4) 2 3,7 12
Jlexums Nel3 (Tema 4) 0,5 0,75 13
IlpakTuueckoe 3anaTHe Ne25 (Tema 4) 1 1,25 13
IMpakTrueckoe 3aHaTHe Ne26 (Tema 4) 2 3,7 13
Jlexums Nel4 (Tema 4) 0,5 0,75 14
ITpakTHueckoe 3anaTHe Ne27 (Tema 4) 1 1,25 14
IlpakTuueckoe 3anaTne Ne28 (Tema 4) 2 3.7 14
Hroro no o0s3aTe/IbHBIM BHAAM 45 70
3aHATHH
3ayer 15 30
Hroro no nHCUHNIIHHE 60 100
Tlpemuanvrvie 6udvl OesmenrbHOCMU
(015 ynema npu onpedenenuu peumun2a)
Hayuyngpie nyOnuKaIiuy mo teMam 10
JHUCIIHITITHHBI
VYyacTtre B KOH(pepeHIMIX 110 TeMaM 0
JHCHHIUTMHBI
W TOro JONOIHHTENBHO NPEMHANBHBIX OATUI0B 20

120

Bcero nmo AHCHHIIJIHHE JJIH peﬁTuHra

IlepeBoa 6a/1;10B 6a/11bHO-PEHTHHIOBO# CHCTEMBbI B OLIEHKY /ISl 3a14eTa

Koaunuecrso 60aauaos no BPC

Ouneunka
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Tema/Bu yueOHBIX 3aHATHIT (OLIEHOYHBIX

Konnyectro 6awios

Cpok KoHTpoIs

3aJlaHMii), NO3BOJIIOLIMX CTYAEHTY MHHH- MHHH- (MOpsS.aKOBBIH 1\?3121 I:_
MpOAEMOHCTPHPOBATL ,IIOCTHI"HYTLIﬁ MaJIBHOC MaJIbHOE HOMEp HEJENH C —
YPOBeHb CHOPMHUPOBAHHOCTH KOMIICTCHIIMA | 3HAyeHHMe | 3HAayeHME | Hayana ceMecTpa)
60 u 6omee «324TEHON
MeHee 60 «HE 3aYTEHO»
6 cemecTp
Tema/Bu yueOHBIX 3aHATHI (OIEHOYHBIX Konmyectso 6amion Cpok KoHTpoIs I
3aJIaHHil), TO3BOJIAFOUIMX CTYIECHTY MHMHH- MHHH- (IOpsLIKOBBIH y 5{ P;-_
IIpOAEMOHCTPHPOBATL ,HOCTH]"HYTLIﬁ MaJIbBHOC MaJIbHOE HOMEp HENEH C
YPOBEHb COPMHUPOBAHHOCTH KOMIIETEHIMH | 3HAYeHHe | 3HAYeHHE | Hayala ceMecTpa) Hps
KonrakrHas pabora
Ayoumopuvie 3ansmus
Jlexumust Nel (Tema 5) 0,5 0,75 1
IMpakTiyeckoe 3anaTHe Nel (Tema 5) 2 2,5 1
Jlexums Ne2 (Tema 5) 0,5 0,75 2
IlpakTnueckoe 3anaTue Ne2 (Tema 3) 2 2.5 2
Jlekuus Ne3  (Tema 5) 0,5 0,75 3
ITpaxTryeckoe 3anatue Ne3 (Tema 5) 2 35 3
Jlexuusa Ned  (Tema 5) 0,5 0,75 gl
IpakTHdeckoe 3anatue Ned (Tema 5) 2 3.5 4
Jexuus Ne5  (Tema 5) 0,5 0,75 5
IMpakTuyeckoe 3aHaTue Ne5 (Tema 5) 2 4 5
Jlekuns Ne6  (Tema 6) 0,5 0,75 6
ITpakTHuyeckoe 3aHsaTHe Neb (Tema 6) 2 2,5 6
Jlexuus Ne7  (Tema 6) 0,5 0,75 i
IMpaktryeckoe 3anaTue Ne7 (Tema 6) 2 2,5 7
Jlexuust Ne8  (Tema 6) 0,5 0,75 8
INpakTryeckoe 3anaTue Ne8 (Tema 6) 2 3.5 8
Jlekumns Ne9 (Tema 6) 0,5 0,75 9
[pakTiyeckoe 3anuaTHe Ne9 (Tema 6) 2 4 9
Jleximsa Nel0 (Tema 7) 0,5 0,75 10
ITpakTHueckoe 3anatie Nel0  (Tema 7) 2 2,5 10
Jlexumsa Nell (Tema 7) 0,5 0,75 11
[IpakTHueckoe 3anatue Nell (Tema 7) 2 2.5 11
Jlexups Nel2 (Tema 7) 0,5 0,75 e
ITpakTHieckoe 3anatie Nel2  (Tema 7) 2 2,5 12
Jlexms Nel3 (Tema 7) 0,5 0,75 13
ITpakTnueckoe 3aHaTHE Nel3  (Tema 7) 2 3,5 13
Jlexuns Nel4 (Tema 7) 0.5 0,75 14
IlpakTuueckoe 3anaTue Nel4  (Tema 7) 2 4 14
Jleximsa Nel5 (Tema 8) 0,5 0,75 15
Ilpaktrueckoe 3aHaTHe NelS  (Tema 8) 2 25 15
Jlexuus Nel6 (Tema 8) 0.5 0,75 16
[TpakTHueckoe 3aHaTHe Nol6  (Tema §) 2 2,5 16
Jlexuns Nel7 (Tema 8) 0,5 0,75 17
IMpakTuyeckoe 3anHaTHe Nel7  (Tema 8) 2 4 17
Jlexuus Nel8 (Tema 8) 0,5 0,75 18
IlpakTuueckoe 3aHaTHe Nel8  (Tema 8) 2 4 18
Hroro no o0b6a3aTe/IbHLIM BHIAM 45 70
JAHATHH
IK3aMeH 15 30
HToro mo aucuunianxe 60 100
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Tema/Bup y4eOHbBIX 3aHATHH (OLIEHOYHBIX Konuyectro Gannon Cpoxk KoHTpOA Mo
3a7aHuH), TTO3BOJISIOLIUX CTYJCHTY MUHH- MHHHU- (MOPAIKOBEI# MGI:I a
IPOJIEeMOHCTPUPOBATH JOCTHIHY ThIH MalpHOE | MaJIbHOE | HOMEp HEeJelH € e

YPOBEHB C(l)OpMPIpOBaHHOCT]/I KOMITETEHIIHH 3HA4Y€HHE 3HAa4YCHHEC Hadalia CCMﬁCTpa)

[TpeMuanbHbie BUABI NEATENBHOCTH
(1U1s yuerTa NpH onpele/leHUH peiTHHIA)

HayuHble my6nMKaLKK M0 TeMe TUCLIHTLUTHHBI 5
YuacTue B KOH(EPEHLMAX 10 TeMe THCLMTUTHHEI 5
VuacTue B NPEAMETHOH OJIMMIIHAEe 5
ITpouee 5
HToro 1omoaHUTEMLHO MPEMHATBHBIX OA/UIOB 20
Bcero no aucunriiMye (s peidTHHTa) 120

Ilepesoa 6a/1710B 02/JILHO-PEATHHIOBOM CHCTEMBbI B OLICHKY
10 «AKaICMHYECKOH» IKaJje

KosnyecTro 6aaaoB mo bPC Onenka (Mo «akaxeMu4yecKoi» mKaje)
90 u bonee 5 — «OTIHYHOY»
75+89 4 — «xopormo»
6074 3 — «yZIOBIETBOPHTENIHLHOY
MeHee 60 2 — «HEeYJOBJIETBOPUTEIBHO»

92 MeToauuyeckune PEKOMEHAAIHH no NpoBEACHHID npouenypsl
OlCeHHBAHHSA 3Hal-llrlﬁ, ymenni’l H HABBIKOB H (HJ’IH) oneiTa ACATEC/IBHOCTH,
XAPAKTEePHU3YIOLIHX 3Talbl (l)OpMHpOBaHHﬂ KOMIEeTeHIHH

5 cemecTp:
Ilocelienue CTyOeHTOM JIEKLIMOHHOTO 3aHSATHS C BeJEHHEM KOHCIIEKTa

oueHusaercs B 0,5 OamnoB. AKTHBHOE ydacTHe B OOCYXXKJIEHMM BOIIPOCOB B XOJI€
nekuun — go 0,25 Oamnos. IlocemeHne NpPaKTHYECKOTro 3aHATHS C BeJIECHHEM
KOHCIIeKTa oleHuBaercs oT 1 a0 1,25 GauioB, B 3aBUCHMOCTH OT YCTHOTO OIpoca.
ITucemenHas aynuropHas pabora — ot 1 no 2,7 6awios.

6 cemectp:
Ilocemienye CTYAEHTOM JIEKLIMOHHOIO 3aHATUA C BeJGHHEM KOHCIIeKTa

oueHunaercss B 0,5 6amioB. AKTHBHOe ydacTHe B OOCYKIEHMH BOINPOCOB B XOJ€
nexkuun — npo 0,25 OGamwios. IlocemeHne NPaKTHYECKOIO 3aHATHA C BeJEHHEM
KOHCIIEKTa OLEHUBaeTcsi oT 2 A0 2,5 OaminoB, B 3aBUCMMOCTH OT YCTHOI'O OINpOCa.
ITucemennas ayautopHas pabora go 1,5 6amios.

9.3 Tembl KypcoBbIX padoT (IPOEKTOB) MO AHCUHIJIHHE

Hanucanme  KypcoBeIX  paboT (mpoekToB) y4eOHBIM  ILJJAHOM  He
IIpeyCMOTPEHO.

9.4 KOHTPOJILHI)IE 3alaHHd [Jid TpPpOBE€ACHHH# BXOAHOI0 KOHTPOJIA
OCTATOYHBIX 3HAHHI Mo o0ecneYHBAIOIIHM AHCHHIIJIHHAM

1.1lpuBenuTe omnpeneneHus TEPMHHOB: QI2O0pumm, pexkypcus, MHOICECMEO,
HamypanbHoe Hucno, zpag, oepeeo.

2 ,HOKEI}KHTG METOJIOM MaTeMaTU4eCKOMn HHOYKIIHH
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S(n) =i(az0 +iA) =

2a; + NA
2

N

3. Jloka)xuTe METOJIOM MaTeMaTHYeCKOH MHIYKIIHUH

. k=1
D 2' =21
i=0

4.Hanummre Ha 11000M M3BECTHOM  S3BIKE IIpOTrpaMMHPOBAaHHUA TEKCT

mporpamm, peluaromeii ypapaenne suga kx+b=10

5.1lpuBenute
110CJ1e10BaTeIbHOCTH.

popmyy

CYMMBI N

YJIEHOB reOMETPUYECKOM

6. HpHBe,Z[I/ITe IIPUMEPLI AJINOPHUTMA BETBJICHHA H LIHKIIA.

9.5 Onucanue mokasaTe/ieii H KpHTepHEB OLICHMBAHHMS KOMIETEHUHH Ha
Pa3JIHYHBIX 3Tanax HX GOPMHPOBAHHS, ONTHCAHHE LIKAJ OHEeHHBAHHS

Kputepuii

OTansl
dbopMupoBaHus

ITokazarenp

I'omosnocme k camocmoamenvrot pabome (OIIK-1)

— IepevucssieT IIPEMEPBI
SRS LG HH(popMauHOHHLIx HCTOI:IHHKEB
— OCHOBHBIC | (hOpPMUPOBAHHUS b ’
G OB MATHOEE TMIOCBSILEHHBIX TEeMAaTHKe AUCIATUTHHBI
HCTOYHHKH,
S —— Frypesiy — KOPpeKTHO  (GOpMyJIHpyeT — CTPOKY
CTOSKHEIX BRIHCeryi | POPMHpOBaHus | TIOHCKa 11 BBITIOJTHEHUS
P HH(GOPMAIIMOHHOTO 3apoca
3
YMeTs: | sran - BOCIIPOM3BOJHT KJIACCHYECKHE METOIbI
— paspabaTeIBaTh
pellIeH s BEIYUCIUTENBHBIX PobieM
ATIFOPHTMBI u | popmupoBaHus
OLICHHBATH BpeMs - aHATH3UPYeT CYLIECTBYIOIIHE METOJIbI
S —— 2 oTan peLeHHs BEIYHCIUTENBHBIX TPOGJieM
¢opmupoBanus | co3maeT cOOCTBEHHBIE AITOPUTMBI I
peIlIeHNs] BEIYUCITHTEIBHBIX IPoOIIeM
-OlICHMBAET BpeMs BBITIOJTHEHHUSI
AJITOPHTMOB
— CaMOCTOSTEIBHO
CTpOHUTS mpoLece 1 aTan — HasbIBaeT KJ1acc pemaemMou
OBJIACHAS (GOpMHUPOBaHHA | BEIYHUCIHTENBHON IPOOIIEME]
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ITankI

Kpurepuii IToxazarens
(opMupoBanus
HngapmanncH ol asbuBaer paboTy anroputmMa Ha
ARIALA R K 2 oran OT, peJIBHBIe 3Tapn51 )([: BOSMpO}KHOCTB}O
CrIoco6ax (hopMupoBaHus A
OLICHKH NPOU3BOJMTEIEHOCTH
HCCIIeIOBAHUS ux
OTJENBHBIX OJIOKOB;
3QPEeKTHBHOCTH
Brnaners: - oInpeJeser aITOPUTMHUYECKOE
— HaBBIKAMH 1 sTan pellieHHe BBIYHCIHMTENLHOM MpoOIIeMsl,
HCTIONb30BaHUA (OpMHpOBaHHS | HA3BIBACT ACHMIITOTHYECKYIO OLCHKY
allTOPUTMOB TULST aJITOPHTMa
peLIeHus] MPHKIAIHBIX — COOTHOCHMT peallbHble H3MEpPEHHBIE
3anay 2 o1an BpEeMEHHBIE (mpocTpaHCTBEHHBIE)
(hopmupoBaHwUsi OLIEHKH TEOPETHYECKUM

ACHMIITOTHYECKHM XapaKTepHCTHKaM

Crocobrocmy eviagume ecmecmeenno-Hayunyio cyunocme npobuem, B03HUKAIOWUX 8
x00e npogheccuoHANbHOU 0eMENLHOCMUL, 20MOBHOCIbIO UCHONB3068ANMb OIS UX
peuwienus coomsemcmeylowui ecmecmeenHonayuHviti annapam (ITK-9)

3HaTs: - HasplBaeT (OpMalbHBIE OINpeieNIeHHUS
— KJIacChl CIOXHOCTH 1 s1an Juis  acuMrnrotHyeckux O, O, Q -—
aJITOPUTMOB, topmupoBanms HOTalUH, KJIACCBHI CJIOXKHOCTH
JIeTepPMUHHPOBaHHbIE aTOPUTMOB, OIHUCHIBAET KJIACCHYECKHE
H AIITOPUTMBI.

HeJleTepMUHHPOBaHHBI - aHaITH3HUpPYET KJIaCCHYECKHe
e AITOPUTMBI, 2 aTan aJlTOPUTMBI, NPHUBOAKT  (opMabHOE
KJTacCHYECKHe $opmMHPOBAHHS | 1oxazatenbeTBO 3¢ eKTUBHOCTU
allTOPHTMBI,  METO/bI aNropuT™Ma & HCIIONB30BaHHEM
OLICHKH ACHMITOTHYECKUX XapaKTePUCTHK,
3 HEKTHBHOCTH KaTerOpH3UpyeT aIrOPUTMEI 110 KjlaccaM
alIrOPHTMOB CIIOXKHOCTH.

VMeTs: - COCTaBIISIeT pelIeHHe BBIYHCIUTENHHOM
— peliars 3a/1a91 I aTan npoGJIeMEI c HCIIONIB30BaHHEM
TEOPETHYECKOTO u| @$opmupoBanus IICEBIOKONA,  MEPEYHCISNET  MEeTOJBI
IIPUKJIaJHOTO aHaJlM3a Y NOCTPOCHHS AITOPHTMOB.
XapakTepa U3 - ONpezensieT AIrOPUTM  pelleHHs
Pa3IHYHBIX pa3desoB 2 sTan NPUKIATHON 33]a4d U COCTAaBJISAET €ro ¢
TEOPMH  aIrOpuTMOB, | POPMHPOBAHHS | yeronp3oBaHmeM 3a1aHHOTO  sI3bIKa
A0Ka3bIBaTh NporpaMMHpOBaHus, JNOKa3bkIBaeT
YTBEPI)KIEHHS, CTPOUTE YTBEPKICHUSI TEOpHH CIIOKHBIX

MoOJenH OOBEKTOB H
MNOHATUH

BBIYHCJIEHUH U aJITOPUTMOB
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Kpurepnii PIIH Iokazarens
dhopMupoBaHus

Bnaners: -MCHOJB3YET ACUMITOTUYECKYIO
-METOAaMH  OLEHKH 1 o1an HOTAIIHIO IS onpeneeH s
3¢ deKkTUBHOCTH (bopMHPOBAHKS | pyrypcpTensHOlM CJIOXKHOCTH
alITOPUTMOB, AITOPHTMA, Ha3bIBaET CIIOCOOBI
oIpeJiesieHre 179 OIIpejieNIeH|s KOPPEKTHOCTH aJIFOpHTMA
KOPPEKTHOCTH,
MaTeMAaTU4YEeCKHUM 2 sran -TIPUBOIMT dbopMansHOE
anmnapaToM Teopun | POPMHPOBAHUS | ;ioxasatenperso 3asBJIEHHOMH
AJITOPUTMOB, BBIYHCITUTETBHOM CIIOXKHOCTH
METOJaMH aJITOPUTMA, HCITOIb3YeT
J10Ka3aTeahCTBa MaTeMaTHYeCKHE  MeTOJbl VTSI
YTBEPXKJIEHHH B 3TOH JIOKa3aTenbCcTBa KOPPEKTHOCTH
obnacTH,  HaBBIKAMH BBINOJIHEHHUS paszpabaTbsiBaeMoro
AJITOPUTMU3AIHH aJIrOpUTMa
OCHOBHBIX 33714

XapakTepUCTHKH IIKANbl OLleHHBAHKs IPHBEICHbI HUKeE.

1. MakcuManpHoe KOJIMYECTBO OaulOB 3a 35K3aMeH (3auer) - 30.
MunumanbHoe (3a4eTHOe) KOIMYecTBO GamioB — 15 6auios (4T0 cooTBeTCTBYET
«3a4TEHO» B CJly4ae 3a4eTa U «yIOBJIETBOPUTENIEHO» B ClIydae 5K3aMeHa).

2. Ilpu nabope menee 15 GamioB — sk3aMmeH (3a4er) He CHAH MO IIpUYHHE
HEJOCTAaTOYHOI'O YPOBHS 3HAHMIA.

3. Ouenka »JKk3aMeHa (OTMETKA «3aYTEHO») BBICTABISETCH KaK cyMMa
HaOpaHHBIX GAIIOB 3a OTBETHI HA BONPOCK GUITETa M 3a peLeH e 3a1a4H.

4. OtBeTsl Ha BONPOCHI GHIETa OLEHUBAIOTCS CIIEAYIOLIAM oOpa3zom:

— 1 bann: oTCYTCTBHE NIPOJEMOHCTPUPOBAHHBIX 3HAHUH U KOMIIETEHIMI B
pamkax 0bpa3oBaTeNbHOrO CTaHAapTa (HET OTBETA HAa BOTIPOC) MIIH OTKa3 OT OTBETA;

— 2 banna: HET yNOBIETBOPHTEIBHOIO OTBETA HA BOIIPOC, NEMOHCTpaIHsI
(parMeHTapHBIX 3HAaHHH B paMmMKax O0OpPa30BATENHHOTO CTaHaapTa, He3HaHHe
JIEKIIMOHHOT'O MaTepHaa;

- 3 bama: HeT yNOBNETBOPHTENBHOIO OTBETa HAa BOINDPOC, MHOTO
HAaBOIAIIMX BOINPOCOB, OTCYTCTBME OTBETOB I10 OCHOBHBIM IIOJIOXEHHAM BOIpOCA,
HE3HAHME JIEKLMOHHOTO MaTepUaa;

— 4 banna: OTBET YHOBIETBOPUTENBHBIH, OLIEHHBAETCS KaK MHHHMAIBHO
HeOOXOMMBIE 3HAHHS 110 BOIPOCY, MPH STOM CTYHACHTOM IIPOJIEMOHCTPUPOBAHO XOTS
OBl MHHMMAJIBHOE 3HAHHE BCEX Ppa3lelioB BOMPOCA B IPeieliax JEeKIHOHHOIO
MaTepuana. IIpyu 3ToM CTyJeHTOM IeMOHCTPHpYeTCs HOCTATOYHBIN 00heM 3HAHUN B
pamKax 00pa3oBaTeIBHOrO CTaHapTa;

— 5 6annoe: OTBET yNOBIETBOPUTEBHBIH, JOCTATOUHbIE 3HAHUSI B OGBeMe
Y4eOHO! NpOrpaMMbl, OPHEHTHPOBaHHblE HA BOCIPOM3BEEHME; HCIONb30BAHHE
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HAay4HOH (TeXHHYeCKOH) TepPMMHOJOTHH, CTUJIMCTMYECKH TIPAMOTHOE, JOTHYEeCKH
NpaBUIIbHOE U3JI0XKEHHE OTBETA Ha BOIIPOCKHI, YMEHHE JeNIaTh BHIBO/IBI;

— 6 bamnos: OTBET YNOBICTBODHTENBHBIH, CTYAEHT JAOCTATOYHO
OPHUCHTHPYETCsI B OCHOBHBIX acCIeKTax BOIIPOCA, INEMOHCTPUPYET TIIOJHBIE W
CHCTEMaTH3UPOBaHHbIE 3HAHUS B 00BeMe YueOHOM POrpaMMEI;

— 7 b6annoe: OTBET XOpOIMH (IOCTAaTOYHOE 3HAHHE MaTepuaia), HO
TPEOOBANKUCH HABOMAIIME BOMPOCHL, CTYIEHT JEMOHCTPHPYET CHCTEMATU3HPOBAHHEIE,
TyOOKHe H MOJHBIE 3HAHMS 110 BCEM pasjieliaM y4eGHO mporpaMMBL;

— &8 bannos: OTBET XOPOILIMH, OTBETOM JOCTATOYHO OXBAYEHBI BCE pazzaensl
BOIIpoca, €AMHHWYHbIE HABOJSLIME BOIMPOCH; CTYAEHT JIEMOHCTPHPYET CIIOCOOHOCTB
CaMOCTOATE/ILHO PeIaTh CJI0JKHBIE NPODJIEMBI B PaMKaX y4eGHOM pOrpaMMBl;

— 9 bannoe: cucTeMaTH3UPOBAaHHBIE, ITYOOKHE ¥ TOJHBIE 3HAHHS N0 BCeM
pasgenam  y4eOHOM  NpOrpaMMbl;  CTYyZAEHT  JEMOHCTPHUPYET  CIIOCOOHOCT
CaMOCTOSITe]IBHO W TBOPYECKM pellaTh CJIOXKHBIE NPOOJIeMBl B HECTaHAAPTHOI
CHTYallMd B paMKax y4yeOHOH IporpaMMel;

— 10 6annos: oTBeT Ha BONpPOC TONHEIH, He GBUTO HEOOXOIMMOCTH B
JIOTIOJTHUTEJIbHBIX (HaBomAIIHX BOIIpOCaXx); CTYJICHT JEMOHCTPHPYET
CHCTEMAaTHU3UPOBaHHbIe, IyOOKHE W MOJHBIE 3HAHHS 110 BCEM pasjenaM y4eGHOM
TNIpOrpamMMBl, a TaKKe 110 OCHOBHBIM BONIPOCAM, BEIXOASILMM 3a €€ IpeIebl.

5. Peruenue 3a1a4yu orleHHBaeTCA CIENYIONIUM 06Pa3oM:

— 10 6annoe: 3ananue BBIMOJHEHO Ha 91-100 %, pelieHHe H OTBET
aKKypaTHO O(GOpMIIEHBI, BBIBOJAB OOOCHOBAaHBI, JaHA NpPABWIbHAS M TOJHAS
MHTEpPIPETalls BHIBOJIOB, CTYJEHT apIyMEHTHPOBAHHO OOOCHOBBIBAET CBOIO TOYKY
3peHHsl, YBEPEHHO H MPaBUJIBHO OTBEYAeT Ha BONIPOCHI IIPEIO/IABATES;

— 9 bannos: 3ananne BHIIONHEHO Ha 86-90 %, pellleHHe | OTBET aKKypaTHO
O(OPMIIEHBI, BBIBOABI O0OCHOBAHBI, JaHa IPaBHIbHAS W MOTHAS HUHTEplpeTanus
BbIBOJIOB, CTY[EHT apryMeHTHPOBaHHO OOOCHOBBIBAET CBOK TOYKY 3peHHS,
NPaBUJILHO OTBEYAET HA BONIPOCHI MIPEATIONaBaATENS;

— &8 bannos: 3aanue BRINOJIHEHO Ha 81-85 %, xox pelleHus NpaBUIbLHBIH,
HE3HAYHTC/IbHBIE TOIPEUIHOCTH B OQOPMIIEHHM; IIPAaBUJIbHAs, HO He IIOJHas
MHTEpIpeTalus BbIBOIOB, CTY/ICHT aeT BEPHbIE, HO HE INOJIHBIE OTBETHI Ha BOIPOCHI
[Ipero/iaBatTeNs, ~MUCHBITHIBACT ~HEKOTOpblE  3aTPYJHEHMS B  MHTEpPIpPETalHH
NIOJIyYEHHBIX BBIBOJIOB;

— 7 6annoe: 3ajaHue BBINOJIHEHO Ha 74-80 %, xo pelLleHNs TPaBHIIBHBIH,
3HAYUTEIbHBIE TMOIPEIIHOCTH B OQOPMIIEHWH; IMpaBHIbHAS, HO He IIOJNHAA
HWHTEpNpETaluusl BbIBOAOB, CTYIEHT AaeT NpaBHIbHBIE, HO He IOJHBIE OTBETHI HA
BOIIPOCBI  TpENoMaBaTeNs,  HCHBITHIBAET  ONpEAeNeHHble  3aTPyIHEHHS B
WHTEPIPETaLUH IIOJTYYeHHBIX BBIBOJIOB;

— 6 bannoe: 3ajaHue BBINONHEHO 66-75%, moaxon K PeILEeHHIO
NPaBUIIbHBIH, €CTh OLIMOKH, O(QOpMIIEHHE C HE3HAYHTENBHBIMH IOIPEIIHOCTIMH,
HEIIOJIHask MHTEPIpETalus BBIBOJIOB, HE BCE OTBETHl HA BOIPOCH NpENoAaBaTelis
NPaBUIIbHEBIE, HE CIIOCOOEH HHTEPIPETHPOBATh M10JYYE€HHbIE BEIBOIEI,

— 5 bawnos: 3amaHWe BHINOJHEHO Ha 60-65 %, momxonm K peLIeHHIO
NPaBUILHBIH, €CTh OIIMOKH, 3HAYUTENbHBIE IOTPEIHOCTH TPH  O(GOPMIEHUH,
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HEIONIHAs MHTEpIpeTalys BRIBOJOB, HE BCe OTBETHI Ha BOIPOCH IMperojaBaTelis
MpaBUJIbHBIE, HE CIIOCOOEH MHTEPIPETHPOBATH MOTyYEHHbIE BEIBOIBL,

— 4 banna: 3anaHue BBHITIOJHEHO Ha 55-59 %, TNOOXOH K pELIEHUIO
NPAaBANBHBIH, €CTh OLIMOKHM, 3HA4YUTEeNbHbIC I[IOTPELIHOCTH IIpH ohopMIIeHHH,
HETIONIHAS HHTEPIpETalUs BBIBOJOB, HE BCE OTBETHI HA BONPOCH NpeNnojaBaTelis
NPaBUJILHEIE, HE CIIOCOOEH HHTEPIPETUPOBATE MTOJTy4€HHBIE BBIBOJIBL,

— 3 banna: 3anaHue BBIONHEHO Ha 41-54 %, peurenne COJIEPKHUT IrpyObIe
OIIMOKM, HeaKKypaTHOe ohOpMIeHHe paGOoThl, HelpaBHIbHAS HMHTEpIpeTaluys
BBIBOZIOB, CTYIEHT Ja€T HENPaBUIIbHbIE OTBEThI Ha BOIIPOCHI IIPENOAABATEIS,

— 2 banna: 3ananue BhIMONHEHO Ha 20-40 %, peienue COLEPKUT TrpyOBIe
OLIHOKH, HeaKKypaTHOe o(opMieHHe paGOThl, BBHIBOIBI OTCYTCTBYIOT; HE MOMKET
TIPOKOMMEHTHPOBATH X0/ PELICHHS 3a/1a4H, Ja€T HENPAaBUIIbHBIC OTBETEI HA BOIIPOCHI
IIpPEroJaBaTeis;

— I bann: 3ananue BHIMONTHEHO MeHee, YyeM Ha 20 %, pelreHue COHEPKUT
rpyOBIe OIIHOKH, CTY/IeHT He MOXeT IPOKOMMEHTHPOBATh X0/ peLIeHUs 3aa4yH, He
criocobeH chopMyITHPOBATh BLIBOAEI 110 paboTe.

9.6 TunoBble KOHTPOJILHBIE 3aMaHUs ISl NpoBe/ieHHs] TeKYIero
KOHTPOJISA H NPOMEKYTOYHOH aTTECTALHH N0 HTOraM OCBOEHMS AHCHHITHHBI

Tunossie 3a0anus ona nucemennoii ayoumopnoii pasomsi (5 cemecmp)
1. BeiBemute dopmymny I'(n) nna CPeHero ciy4yas ajJropHTMa COPTHPOBKH
Insertion-Sort (average case), mpuHMMas Bo BHHMaHHe YTO JUIA SJIEMEHTA MACCHBA

A wa nosummm i B CpeHeM NPOU3BOAUTCS IOpPsIKa Ll/ 2J CABHIOB BO

BHYTPEHHEM LIUKIIE. 3anuImImTe INOTY4YEHHOE BpeMs HCII0JIB3Y A C -HOTalHIO.
2HpH INOMOIIIH MeTOoJJa MaTreMaTH4YeCKOH HHAOYKIIHH OOKaKUTE, 4TO CyMMa

i-1

reOMeTpHYECKOH nporpeccud 4y,49,,---,4, rne A, = a, -q OIlpeJieNIseTCs] KaKk
n n
a(1-g")
5, =3 q, = 4020
i=1 l-g

3.3anumuTe NCEeBIOKOI peKypCHBHOIM NpoLeAypsl sum_geom series (n,
al, g), xoTopas s 3alaHHBIX NapaMeTPOB HAXOIUT CYMMY reOMeTpUYecKOoi
nocienosaTenbHOCTH. IIpoBeiuTe aHaNH3 BpeMeHH BBIOHEHHS NaHHOM npoLenypbl

H 3allTHIIHTE T(ﬂ) » HCIIOJIB3YS PEKYPPEHTHYIO U SABHYH 3aBHCUMOCTE.

Tunogsle 3a0anus Ona RUCbMEHHOU AyOUMOPHOI pabomet (6 cemecmp)

1. Ilycts rpad G=(V,E) . AepeBo. Jlokaxure, 4Tto no0aBieHue THO6Oro

pebpa B MHOXeCTBO E NpUBENET K MOPOXKIEHHIO LIMKIIA.
2. Jlnd HeHampaBJeHHOTO AUUKIHYHOTO rpada (mepeBO) JOKaxuTe

CIIPaBENIMBOCTD YTBEPIKIEHHS |EHV]-1,

20



Tunosste éonpocel 0na ycmuozo onpoca (5 cemecmp)

1. Onpenenenue anropurma.
2. Onxcanue anropuT™a Iy3blpbKOBOI COPTHPOBKH.
- XyAliee BpeMs BBITONTHEHHs! My3bIPHKOBOH COPTHPOBKH.
. IIlpumep acMMITOTHYECKOro aHaIM3a alropuT™a.
. Onpenenenue pekypcuu.
. Onucanue anropurma coptupoBka ciusiaveM (Merge-Sort).
. HrxHss rpanina npoGnemsl COpTUPOBKH 1151 OOIIEro clryyas.
. Orpann4enns 17s HCXOMHBIX JaHHBIX copTUpoBKH Count-Sort.
. Omnpenenenue rpada.
10.  CroummocrHas ¢pyHkuus rpada.
11. ®opmansHoe onpenenenue rpada.
12.  Omnpenenenue nMoToka M ceTu.
13. Onnummre npobneMy HaxoxJeHHs HaMKpaTdaiInero nytd. Kakue
aITOPHTMBI UCTIONB3YFOTCS IS pEIIeHNUs] JaHHOH Npo6eMbl?
14. B yem 3akimogaercst pobremMa MakCUMAaIbHOTO TOTOKa?
I5. Meto/p! IOCTPOEHHS: MUHMMANIBHBIX OKPBIBAIONIHX JEPEBbEB.

NO 00O 1N B W

Tunogvte eonpocwt 0na ycmuozo onpoca (6 cemecmp)

1. IlpuBeaure npumeps! NP-110aHBIX 3a1ay.

2. Kakue CymecTBYylOT = MeTOOBl IS NPHOIHKEHHOTO pelIeHus
BBIYHCIIMTENbHBIX NTPO0IEM?

3. B u4em 3akmouaerca mnpobieMa MOHCKA HaWMEHbILEH OKPY>KHOCTH
obpamieHus?

4. Onpenenenue BBIMYKIOH 000I0YKH.

5. [lepeuncnuTe BEIMUCIUTENBHBIE KIACCH 3aa4.

6. Onpenenenue nojactpoku. Ilpobiiema noucka MOACTPOKH.

7. Yto 03HaYaeT MOJMHOMUAIILHOE BPEMS! BBITOIHEHHUS anropuTma?

Ilepeuens munoebix 6onpocos k 3auemy ona nposedenus HPOMENHCYMOUHOU
ammecmayuu no oucyuniume (5 cemecmp)

®opmanbHOe oIpeeeHne alrOpUTMA.

[IpumMep BEIMHCITHTENILHOM POGIEMBI.

Obmiee npexcraBnenue o cetd. McxonHas ceTb, ee rapaMeTphl.

Teopema ®opna — PalkepcoHa, ee aropUTM.

ITorok B cetu. Onpe/ieieHne U napamMeTpsl.

AJITOPUTM ITy3BIPbKOBOH COPTHPOBKHU. Xy/IllIee BpeMs BLIIONHEHHUS

1y3bIPEKOBOM COPTHPOBKH.

7. Onpenenenne u NpUMepsI PeKyPPEHTHOTO BRIPaKEHHS. IIpumep peanuzaiium
CTpaTeruy pasjesisii U BIacTBYA.

8. Anroputm coptupoBka ciusiHueM (Merge-Sort).
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9. Konuenuus anroputma 6uicTpoii copruposku Quicksort. Ananuz BpEMEHH
BBITIOJTHEH U,

10. HimxHsist rpanunia npo6eMbl COPTHPOBKH JUls OBIIEro ciryyasl.

11.CoprupoBka 3a nuHeiiHoe Bpems MeTonoM Count-Sort.

12.Copruposka Binary Sort.

13.Ipencrasnenne rpada nociae0BaTeIbHOCTHIO IpaHeii.

14. IlpeacraBnenue rpada MaTpuiel CMeKHOCTENA.

15. Ilpencrasnenne rpada MacCHBOM CMEXHBIX BEpILIHH.

16. Ilpencrasnenue rpada CiuCKOM CMEXHBIX BEpIIHH.

17. IIpobriema HaxoxIeHHS HaMKpaT4yailliero myTH.

18. Anropurm Jluxctpa. Obuiee BpeMs BHIIOTHEHHS.

19. Anropurm™el 06xo1a rpada. CpaBHeHHe U aHAIHS.

20.MyHuMaIbHble NOKPBIBAIOILHE EPEBbS H ATOPHTM IIOCTPOESHHS! SApHuka-
[Ipuma.

21.MuHiMasbHble MOKPHIBAIOLIHE JEPEBbS M ATTTOPUTM ITOCTPOEHHUS Kpyckana.

Iepeuenv munoswix 6onpocog k Ikzameny onsn nposedernusn RPOMENCYMOUHOL
ammecmayuu no oucyuniune (6 cemecmp)

1. Knaccel P u NP.

2. IlpunannexHocTs knaccy NP 3a1ay ¢ MoITHHOMHUAIBHOMN IIPOBEPKOIA.

3. TonnnoMuankHas cBoquMOCTh. CBeJleHHe 3aja4l O FaMHJIBTOHOBOM IHKITE.

4. NP-nonnele 3ana4n. NP-II0JHOTA 33/1a41 O BBITOJIHMMOCTH CXEMBI.

5. NP-nonnsle 3anayd. NP-1nonHOTa 3313244 O BEITOJIHEMOCTH bopMynbI.

6. AHanM3 NpUHAUIEXHOCTH K Kinaccy NP 3amaum o kiuke.

7. AHanus npuHaIekKHOCTH K Kiaccy NP 3a/1auy 0 BEpIIMHHOM MOKPBITHH.

8. AHanu3 NpuOIMXEHHBIX aIrOPUTMOB IS PellleH s 3a1a4H KOMMHMBOSIKEpa.

9. Kputepuu xayecTBa NpUOIHKEHHBIX AITOPUTMOB.

10.8.  Ananus npubIMKeHHBIX alITOPUTMOB IS PeLIeHHs 3a1a49H O cymMe
IIOJIMHOXKECTBa.

11.MeTopl HaXOXI€HHS BBINYKJIOH 0607I0YKH.

12.MeTonpl HaX0X1eH!s HAaUMEHbIIEH OKPYKHOCTH oOpamJieHusl.

13.Tononoruyeckast COpTHPOBKa rpada.

14. Anroputm Bennman-®oppa, aHanu3 BpeMeHH BBINOJTHEHMS.

15.ITouck noacTpoku. ANrOpUTMBI IOMCKA M AHATH3 BPEMEHH BHIMOJIHEHHS.

Tunosas 3adaua ona npomesicymounoii ammecmayuu (5 cemecmp)

ﬂﬂﬂ CICAYIOLIETO PEKYPPEHTHOIO BbIpaXXCHHA

I'(n)=

a n=1
T(n/2)+d|n/6] n>1

HallnuTe popmy T'(n) g aprom BH/JI€ MPH ITIOMOIIM HTEPALIHOHHOIO METO/a.
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Tunoeas 3adaua ona npomescymounoii ammecmayuu (6 cemecmp)

IlycTs By P, _gpa BBIIYKIIBIX TIOJIMTOHA Ha MJIOCKOCTH, KaXKIBIH U3 KOTOPBIX
NPEACTaBIACH CIMCKOM BepmMH (To4ek). [lpeanoxuTe anroput™, KOTOpBIif

olpefieNsieT BILYKIyo 060m0uky mis o6bemunenus 5 Y P 3a BpeMs O(n, +n,) ,
rae " u M, yucno BepmuH B AuP , COOTBETCTBEHHO. (/[ ynobcTBa moxere

NIPpEAIIONIOXHUTE, YTO BCE KOOpOHMHATBI X TOYEK }:; MCHBIIE YE€M Yy BEPILIHMH IIOJIMIOHA

P,

10 MeToauyeckne pexoMeHJAUHH AJS 0OYYAIOWMXCH 1O OCBOEHHIO
AHCUHILTHHBI

Meronuka npenonaBanus JuCHHILIHHLL «T€OpHs CIOKHBIX BBIYHCIEHHIH H
alIrOpPUTMOBY XapaKTEPU3yETCs COBOKYNHOCTHKO METONOB, NPHEMOB M CpEICTB
00y4eHus, obecreynBalOIMX PeaTn3altio CONepKaHUs U y4eOHO-BOCTIUTATENLHBIX
Uesed IMCLUIUIMHBI, KOTOpas MOXET OBITh NpeiCTaBlIeHa Kak HEKoTOpas
METOAMYECKas CHCTEMa, BKJIIOYAIOIAas METOMbl, NMpPHEMBl U CpeiacTBa OOydYeHHS.
Takol moxxon mosBonsieT Gojee KaueCTBEHHO MOMONWTH K BOIIPOCY OCBOEHHS
JHCLMIIIMHBEI 00YYalOIIUMHCH.

OnHy M3 OCHOBHBIX pOJIell B OpraHM3alMH y4eGHOro Ipolecca 1o JaHHOH
AMCLIMIUIMHE HWIPaloT JIEKUHOHHbIE 3aHATHA. B Xonme 3amsTuii ocymecTmisercs
TCOPETHYECKOE OOY4YeHHE CTY/EHTOB, NPHBATHE WM HEOOXOIMMBIX YMEHMil H
NPaKTHYECKHX HaBBIKOB, IPUOOPETaEMBIX MTPH U3YYEHHH JUCIHITTHHEL.

YueOHbIe 3aHATHS HAYMHAIOTCS M 3aKaHYMBAIOTCA 1O BPEMEHH B COOTBETCTBHH
C YTBEPKICHHBIM PEXHMMOM YHHBEPCHTETa B ayJMTOPHAX COIVIACHO CEMECTPOBBIM
PaclIMCaHUAM TEOPETHYECKHMX 3aHATHH. Jlomyck B  ayJaMTOpHIO CTYIEHTOB,
ONO3/aBIIMX Ha 15 MHHYT OT Havana mapel M Gonee, 3anpemaercs. Ha sansTusx,
MpEIyCMOTPCHHBIX pACMUCAHHEM, O00s3aHbl IPHUCYTCTBOBAThH BCe OOyYaromIHe.
OcBoGoxIeHHe CTyICHTOB OT 3aHSTHI MOXET IPOBOAMTHCS TOJHKO 110 MHUCHMEHHBIM
PaclOpSDKEHUAM IpEJACTaBUTENIEH JexkaHaToM. IlpenonaBaTens o0s3aH  JTHYHO
KOHTPOJIHPOBaTh HaJIH4YHe CTY/ICHTOB Ha 3aHATHUSIX.

OCHOBHBIMHM BHIaMM Y4eOHBIX 3aHATHI 1O IHCILHMIUIMHE SBISIOTCS JIEKUHH H
NpaKTH4eCkhe 3aHaThd. OOBeM W BUIBl y4eOHBIX 3aHATHH  ONpejeseHbl
IIpe/ICTaBIeHHON paboyeil mporpaMMoii AUCITUILIHHEL.

Jlekuyy SBISIOTCS OMHUM U3 BOXHEHIINX BUIOB 06Pa30BaTENbHBIX TEXHONOHI
H COCTABJIAIOT OCHOBY TEOPETHYECKOH MOJATOTOBKH CTYJAEHTOB N0 auciuiuinbge. OHU
AOJDKHBI 1aBaTh CUCTEMATH3HPOBAHHBIC OCHOBBI HAYYHBIX 3HAHHUI, KOHIIEHTPHPOBATh
BHUMaHHE CTYACHTOB Ha Haubomee CIOXHBIX, MPOONEMHBIX BOIpOCAX,
CTUMYJTHPOBAaTh MX AaKTHBHYIO I1O3HABAaTENbHYIO NEATENBHOCTH M CIIOCOOCTBOBATH
(OpPMHPOBAaHHMIO TBOPYECKOTO M MPO(HECCHOHATLHOTO MbIIILICHHS.

Kaxnas nekuus NOMKHA IPEACTaBIATh COOOM YCTHOE H3II0XKEeHHe JIEKTOpPOM
OCHOBHBIX TEOPETHYCCKUX IOJIOXKEHHH H3y4aeMOH IUCLMIUIMHBI WIH OTIENbHOM
TEMBI KaK JIOTMECKH 3aKOHYEHHOE 1Leloe U UMETh KOHKPETHYIO LIeIEBYI0 YCTaHOBKY.
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Jlekuun  JOMKHBI HOCHTB, KaK NPaBHIO, NPOGIEMHBINH xapakrep. (OCHOBHBIM
MCTOZIOM B JICKLIMH BBICTYTIAET YCTHOE M3II0XKEHHE JIEKTOPOM y4eGHOro Marepuana,
COTIDOBOX/AOIICECS  IEMOHCTPALMEeH  CXeM, MyJIbTHMEAHHHBIX IIpe3eHTAlHI,
JIHarpamMm.

ITopsinok u3aokeHus MaTepraa JIEKIMM OTPaXKaeTCs B MJIaHe ee IIPOBEICHHUS. -

Ocoboe MecTo B JIEKIHOHHOM Kypce IO JMCLHIUIMHE 3aHMMAIOT BBONHAS M
3aKJIIOYUTENbHAS JIEKIHH.

BBoiHas nekuus gomkHa jaBath OGO XapaKTEPHUCTHKY H3y4aeMoOi
AMCLIUILIMHBL, MOAYE€PKUBATh HOBU3HY MpOOJEM, yKa3blBaTh €€ pOllb H MECTO B
CHCTeMe  (CTPYKTYPHO-JIOTHYECKOH CXeMe) HU3ydeHHs JPYTUX  JUCLMILIMH,
PacKpeiBaTh yueOHble M BOCIUTATENIbHbIE L€ M KPaTKO 3HAKOMHTb CTYJIEHTOB C
COZCpHAaHHEM W CTPYKTYPOH Kypca, a TakKe C opraHu3alueil yueGHOH paGoTsI Mo
HeMy. Ha BBOZHO# JieKLIMM NPOBOAMTCS BXOJHOH KOHTPOIb C LETbIO YCTaHOBJICHHS
OOIUEro yYpOBHS KOMIICTEHLMH, OCBOEHHBIX CTYIEHTOM B paHee H3y4YeHHBIX
JHACLUIUINHAX.

3aKIIOYMTeNIbHAS JIEKIUS J0/DKHA IaBaTh Hay4YHO-IIpaKTHYeCcKoe 00001IeHne
M3y4EHHOH IUCLMILIMHEI, [IOKA3bIBATh TIEPCIEKTUBBI PA3sBUTHS H3ydaeMol 06IacTH
3HaHWH, HABBIKOB U IIPAKTHYECKUX YMEHHIA.

IlpakTHyeckue 3aHATHSA 110 JUCIMIIIHHE HMEIOT LEJIBIO:

- yriiyOneHue, pacilMpeHHe M KOHKDETH3aLHIO TEOPETHUYECKUX 3HAHMI,
TIOJTydCHHBIX Ha JIEKIWH, IO YPOBHS, Ha KOTOPOM BO3MOXXHO MX IPaKTHYECKOe
WICIIOIBb30BaHHE;

- OTpabOTKy HAaBBIKOB M YMEHHH B I10Jb30BaHUH COOTBETCTBYIOIIIEM
MaTeMaTH4YE€CKHUM M allTOPUTMHYECKHM arnapaToM;

- OTPabOTKY YMEHHs PeLIeHHs PealbHbIX NPUKIAHBIX 3a1aY;

- IIPOBEPKY TEOPETUYECKUX 3HAHHIA.

OcHOBY mnpaKTHYeCKMX 3aHATHI COCTaBIseT paboTa KakIoro o0y4aeMoro
(uHAMBMAYyaNbHast W (WIM) KONJIEKTUBHAS, IO NPUOOPETEHUIO YMEHHH M HaBBIKOB
MCIIONIb30BaHHUA ~ 3aKOHOMEPHOCTEH, TNPHHLMIIOB, METONOB, (GOPM H CpeiCTB,
COCTaBJIAIOIIMX COJIepXKaHHE JNUCIHHUIUIMHBI B TPOQECCHOHANBHON NesTeTbHOCTH U B
[IOZITOTOBKE K M3YYECHUIO TUCLUMIUIMH, GOPMHUPYIOIIMX KOMIIETEHLHH BBITYCKHUKA).
IIpakTHYecKMM  3aHATHAM  NPENIIECTBYIOT JIEKIUHM | LieJleHapaBleHHas
CaMOCTOATE/IbHAsL [IOATOTOBKA CTYAEHTOB, II03TOMY IPAKTHYECKHE 3aHATHA HYKHO
Ha4YMTaTh C KPAaTKOr0 0030pa LeNH 3aHATHS, HATOMMHAHHUS O €r0 CBS3H C JIEKIIHIM.
Ha npakTuyeckoM 3aHATHM CTYHEHTAM BBITAeTCS B MEYaTHOM BHIE OJIOK BOIIPOCOB
(3amanui). B Xome NpaKTHY4ECKOro 3aHATHS CTYIEHTOM pemIaroTCsi  yKa3zaHHBIE
BOTIPOCEI M Ha OYEPEIHOM NPAKTHYECKOM 3aHATHUM IPOBOIUTCS HHIUBHIYaTbHAS
3alMTA pEIeHHH, OMOPMIIEHHBIX OTYETOM, C LENbIO0 YCTAHOBJEHHS HX
KOPPEKTHOCTH M CTEIICHH OBNAJCHHA TOM MIM HMHOH KoMmereHuuu. B ciyyae
HEXBaTKM BPEMECHH, OTBEAECHHOI'O0 Ha IIPAKTHYECKOE 3aHATHEe, IS HAXOXKIEHHS
PelIeHHs 3a/1a4, CTyICHT 0053aH BBINONHUTE HX B PaMKax CaMOCTOATENBHOMH PaGoTEl.

ITo pe3ynsraTam KOHTPOISI 3HAHUIH U YMEHHIl NIpero1aBaTeb 10KeH IIPOBECTH
aHallM3 XONa M HMTOTOB INPaKTHYECKHX 3aHATHH, OTMETHTh YCIIeXM CTYIEHTOB B
peleHHH y4eOHOM 3a1a4H, a TAK)KE HEJOCTATKH U OLIHOKH, pa3odparh UX MPUYUHEI
H J1aTh METOIMHCCKHE yKa3aHHA K UX yCTpaHeHHI0. Takum o0pa3oM, mpaKkTHUecKue
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3aHATHA SBJSIOTCS BaXXHOH (opMoi obyueHus, B Xoje KOTOpPBIX 3HaHHUA CTY/JEHTOB
NOpEeBpalialoTcss B NpodecCHOHANbHBIE HE0OXOIAUMbIe YMEHHUsI, HaBLIKH W
KOMITETEHIIMH.

KoHcynbTanuy ABIsIOTCS OTHOM U3 ¢opM pykoBoacTBa paGoTOM CTYIEHTOB U
OKa3aHWs UM IIOMOIIM B CaMOCTOSATENBHOM H3ydeHuH y4deGHOro marepuana. OHH -
IIPOBOJIATCA  peryisipHO B IIpOlecce BCero Iepuoma obydenus (1o Mepe
BO3HUKHOBEHHs MOTPEOHOCTH) IO NpeaBapUTENbHOI JIOTOBOPEHHOCTH CTYJEHTOB C
JeKTOpOM  (IperofaBaTelieM) B 4Yachl CAMOCTOATEIbHOM paboOTEl ¥ HOCHT
MHIMBUYallbHBIA Xapakrep. IIpu HeoGxoaumocTu pazbsicHeHHs OGLIMX BOITPOCOB
HECKOJIbKMM HIIH BceM oOydarommumcsd y4yeOHOi TPYNIIBI TIPOBOJSATCS T'PYIIIOBEIE
KOHCYJbTaIlHH.

IlpenonaBatens MMeeT NpaBoO BHI3BIBATH Ha KOHCYJIbTALlMIO T€X CTYIEHTOB,
KOTOpBIE HE ITOKa3bIBAIOT INIyOOKHX 3HAaHUH M He IOIb3YIOTCS KOHCYJIBTAIIUIMH 110
CBOCH HWHMIMaTHBe. B 5THX ciydasx, npenopaBaTels BBIICHseT, paboraer M
CTYACHT CHCTEMAaTHYeCKH HaJ Y4YeOHBIM MaTepualioM, B KaKoi CTereHH yCBauBaeT
€ro, B YeM BCTpeYyaeT HAHOOIbIIHE TPYIHOCTU. Y CTAHOBUB (akTHYECKOE I10JI0’KEeHHE
A€na, MperojasaTellb JaeT PEKOMEHIALMHM 10 CaMOCTOSTENBHOMY H3YYEHHIO
MarepHaja, pelieHHIO TPYJHBIX BOIPOCOB W IPH HEOOXOIMMOCTH Ha3HayaeT CpOK
IIOBTOPHOM KOHCYJIbTALIHH.

3ayeT ¥ 3K3aMeH ABIAIOTCA 3aKIIOYHTEILHBIMH OLEHOYHBIMHU CpeACTBaMH, I10
UTOraM  KOTOPBIX BBISABIIAETCS OOIIMH ypOBEHb OBNAJEBAHUS CTyAEHTOM
NPeTyCMOTPEHHBIX KOMIIETEHIIUHA 110 TeMaTHYeCKHM BOIIPOCAM BCETO Kypca.
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Paboyas mporpaMma IMCUMIUIMHBI  COCTaBlEHA B  COOTBETCTBHH  C
TpeboBanuamu PI'OC BO no Hanpasienuto nmoarotosku 01.03.04 «IIpuknamnas
MaTeMaTHKa»,

[Iporpamma paccMoTpeHa W yTBepiKmeHa Ha 3aceNaHHH kabenpsl Nel6
[Tpuknanuoit MatemaTuku

« 14 » 9@?\ 2016 roxa, npotokon Ne 6 .

Pa3spabotunku:

K.T.H. e 'sé—&)\ o Msrotuu A.B.

71
(yuenas cmenens, yu&o’e—ggauue, pavwus-t unuyuansi paspabomuuros)

3asenyromuit kadenpoit Ne 8 ITpuknaaHoil MATEMaTHKH 1 UHOOpPMATHKH

K.T.H., JIOLEHT ' " Jlanuurep .M.

(yuenas cmenens, yueno qeao/kaqbedpoﬁ)

HporpaMMa coriaacoBaHa.

PykoBoautens OITOIT

K.T.H., JIOIIEHT @ ﬁ Januurep .M.

(ywenas cmenens, yuenoe 36amue, thamunus u ufiuyuans pykogooumens OO

[Iporpamma paccMoTpeHa u o Ha 33cenaHud Y4yeOHO-MEeTOqHYECKOro
coBeta  YHuBepcHTeTa « 15 » ng(»?gaﬂ 2017  ropna,
npoTokosa Ne 5, ol 0

C UW3MEeHEeHHSMH M [OMOJHEHHSMH OT «ji» é‘céqu 2017 rona,
npotokon Ne_{J (B coorBerctBuH ¢ Ilpukaszom oT 5 anpenst 2017 r. Ne 301 «O6
yrBepikaenun Ilopsaka opraHuM3aluu M OCYIIECTBIEHHS 0Opa30BaTeNbHOI
AEATENIbHOCTH 10 00pa3soBaTENbHBIM IPOrpaMMaM BBICIIETO 06pa3oBaHMs — npo-
rpamMmam 0OaxanaBpuara, IporpaMMaM CreLHal|TeTa, IPorpaMMam MarucTpaTypsi»).
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