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1. Ilesin 0CBOEGHHUSA AW CIAILINHBI

Lenpto u3ydenus: aucuuiuimubel «Kpunrorpadudeckue aaropuTMbl» SBISETCS OCBOCHHUE
00y4aromuMHUCs TepelIOBBIX 3HAaHUI B 00JAaCTH TEOPETHUECKOH Kpunrorpadguu, a HMEHHO
BOIIPOCOB, CBA3aHHBIX C BO3MOXXHOCTBIO Pa3BUTHUS KIACCHYECKOH KpUNITOrpaduu MOCie CO3IaHuUs
KBaHTOBOT'O KOMITBIOTEPA (TIOCTKBAHTOBOW KpHUITOrpadun).

JucuumnuHa obecrnieynBaeT NpuoOpeTeHre 3HaAHUM U yMEHUH B 00JacTH HCIIOJIb30BAHUSA
KpUNTOrpauueckux aaropuTMOB MJIsl pEHIeHHs 3a]ad 3al(uThl MHGOpMAIUHU, CIOCOOCTBYET
OCBOGHUIO MPHUHIIUIIOB KOPPEKTHOTO MPUMEHEHHS COBPEMEHHBIX KPUNTOrpaduyecKux CpencTB U
METOJIOB 3aIIUTH HHPOPMALIHH.

3aﬂa‘{aMI/I OCBOCHUA AUCHUIIIMHBI ((KpI/IHTOFpa(l)I/ILIeCKI/Ie AJITOPUTMBI» ABJIAIOTCA:

— TMNpUOOpPETeHHWE HABBIKOB aHAM3a CIOKHOCTH H 0€30MacHOCTH aJITrOPUTMOB TEOPUH
pEIIeTOK;

— OBJAaJICHHWE METOJaMU TEOPHHM PEUICTOK JUIsl PEHICHUs 3a1a4 B 00JacTH COBPEMEHHOMN
Kpurnrorpadumu.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMmbl
JlaHHast TUCIUIUIMHA OTHOCHUTCS K 00513aTeIbHON 4acTH 00pa30BaTebHOM MIPOTrPaMMBI.

Jlis OCBOEGHHMSI JAAHHOM JMCLUIUIMHBI OOyyaroliuecs: JOJDKHBI BJIAJETh MaTeMaTHUECKUM
ammaparoM — anreOpbl, JHHEWHOW  anreOpbl, TEOpPUH  AITOPUTMOB, 3HATh  OCHOBHBIC
KpUNTorpaguueckue IMOHATUS M METObl, OCHOBHBIE alre0pandyeckue CTPYKTYpbl (BEKTOpPHBIE
IIPOCTPAHCTBA, KOJbI[a MHOIOWIEHOB) U UX CBOWCTBA, METOJbl MPEICTABIICHUS aNreOpanyecKux
CTPYKTYp € IMOMOLIBIO CTPYKTYpP HAaHHBIX, YMETb OCYLIECTBIATH IPOTPAMMHYIO pEaIU3aLUI0
W3BECTHBIX aJITOPUTMOB.

Jlyig ycnemHoro ocBoeHus: AMCUMILINHBL «Kpunrorpaguyeckue alropuTMbl» € TOJKHBI
IIPEIIECTBOBATE CIEAYIOIINE JUCIUILINHBL:

«Anrebpay;

«JIuneitHas anrebpay;

«Teopust aIropuT™MOBY;

«MeTo1bl NPOrpaMMHUPOBAHUA»;

«AnreOpanueckas alrOpUTMHUKAY;

«MeToabl ¥ CpeJICTBa KpUNTOrpapruecKon 3aUThl HH(OOPMAIIM.

HOJ'Iy‘ICHHHe B KYpcCe ((KpHHTOFpa(queCKHC AJITOPUTMBI» 3HAHUA HCO6XOI[I/IM]':>I JJIA
HN3YUCHUA JUCHUIIIINH «MaTtemaTH4ecKHe METOJbI 3alllUThI 0aHKOBCKOMU I/IH(l)OpMaIII/II/I» u
((I/IH(bOpMaL[I/IOHHaSI 0e30IMacCHOCTh SJICKTPOHHOT'O OuzHecay.

3. [llianupyemble pe3yabTaTbl 00y4eHHs MO TUCHHUIJIMHE, COOTHECEHHBIE ¢ MIAHUPYEMbIMHU
pe3yJbTaTaMHu OCBOCHHMS 00pPa30BaTeJIbHOI MPOrpaMMBbl

[Tponecc n3yueHust JUCUMIUIMHBI HApaBjeH Ha (OpMUPOBAHHE CIEAYIOUINX KOMIIETCHIIUN B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuobpetenust caeayonux 3HaHu|, yMEHUH, HABBIKOB U
(unm) ombITa ACSITENEHOCTHU:



®opmupyemast HNuaukarop Ilepeyenn
KOMIIeTEeHIUA AOCTHKEHUS IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUs
(kox m KOMIIETeHIH U
(popmysiupoBka) (xox u popmyJIMpoOBKA)
Ob6menpodeccnoHaIbHbIE KOMIIETEH U

OIIK-3. Cmnocoben Ha
OCHOBAHHUU

H-OI1K-3.5. 35aer
Heo0XO0IUuMbIE
MATEMATUUYECKUE METOIbI

3HaTh:

- COBPEMEHHbIE MATEMATUUECKUE METOIbI
MOCTPOEHUS KPUMITOTpaPUIECKUX
QITOPUTMOB, OCHOBAHHBIX Ha TEOPUU

COBOKYITHOCTH JUIS pellieHus 3a1a4
MaTeMaTHYECKUX obOecrieyeHus 3alllUThI PCUICTOK.
METOIOB nH(bOpMaIIHH.
paspabarbiBarTh, N-OI1K-3.6. Ymeer: YMmeTs:
00OCHOBBIBATS " | IpUMEHATh - AHAJIN3UPOBATH CII0XKHOCTH U
pCan30BbIBATD COBOKYITHOCTb 0€301acHOCTh KpUNITOTpadhUIECKUX
Hnpoueaypel  pCUICHUS | HeoOXOOUMBIX JITOPUTMOB, OCHOBAaHHBIX Ha TEOPUU
3ana4q MaTeMaTUYECKUX PCLICTOK.
pOeCCHOHATBHOM METOJIOB JIJIsl PELICHUS
ACATCIBHOCTH 3a7a4 o0ecIrie4YeHUs

3aIUThl HHOPMAITUH.

3HaTh:

OIIK-10. Cnoco6en | U-OIIK-10.5. 3nars - aJITOPUTMBI IOCTPOEHUS IIPUBEIEHHBIX
AHAIM3UPOBATH COBpEMEHHBIE 0a3uCOB pEIIETKY;
TEH[CHIMHA  Pa3BUTHS KpUnTorpapuueckue - anroput™bl babau, Xacrana,
METOJIOB M  CPEICTB | AITOPUTMBI HA OCHOBE Koormepcemura;
KpUInTorpaguaeckou TCOPHUH PCHICTOK. - kpunrocucreMy NTRU;
3amuUTH  HHGOPMALWH, - kpunrocucremy LWE.
HUCIIOJIB30BaTh M-OI1K-10.6. Bnangeer Bnanerrs HaBelkaMu:
cpeacrBa HaBbIKaMHM peajii3aluu - pa3pa60TKI/I KpI/IHTOl"pa(I)I/I‘{eCKI/IX
Kpunrorpaguaeckoi aNrOPUTMOB, B TOM AJITOPUTMOB Ha OCHOBE TEOPUH PELIETOK,
3alMUThl  MHPOPMALIUY | yucIe C UCIONIb30BaHKuEM cpeibl Microsoft
Npu  pelieHnH 3aj1ad | kpunrorpaduueckux, B | Visual Studio ¢ mpumenennem
npodeccuoHanbHOM COBPEMEHHBIX texHojoruun OpenMP.
JeSITeIbBHOCTH MIPOrPaMMHBIX

KOMILJIEKCaXx.

OIIK-2.1_4 3naet 3Haer:

crocoObl 3 pexTuBHON | - cnocoObl 3P (EeKTUBHONH peanusanuu
OIlK-2.1 Crniocoben | peai3anuu alropuTMOB. | IPUMUTUBOB TEOPUH PELIETOK.
pa3zpabaThIBaTh N-OIIK-2.1_2 Bnaners HaBbIKamu:
AJITOPUTMBI, Crnocoben - BbIOOpaA U pa3zpaboTKu
peanu3yroniue pa3pabaTsiBaTh KpUnTorpapuueckux anropuTMoB Ha
COBpPEMEHHbIE AITOPUTMBI, OCHOBE TEOPHH PEIIETOK, C
MaTeMaTHYECKUe UCIIOJIb3yeMbIE B ucnoiss3oBanueM cpeasl Microsoft Visual
METO/TBI 3aIUTBI | COBPEMECHHBIX Studio ¢ npuMeHeHHeM TEXHOJIOTHU
uH(pOopMaIuu MaTeMaTUYeCKUX OpenMP.

METOJ1aX 3aIIUThI

uH(pOopMaIU

4. O0beM, CTPYKTYpPA U cojiep:KaHHe U CHUIIHHbI

OO01mas TpyA0eMKOCTh TUCHIUTUIMHBI COCTaBIsIeT 6 3a4eTHBIX equHuI, 216 akas. dyacos.




Ne Tembl (pa3aesnbl) = Buap! yueOHbBIX 3aHATHIA, DopMbI TEKYLLIETO
n/n AUCHMILUTHHBIL, 3 BKJII0YAS CAMOCTOSITE/ILHYIO KOHTPOJIsA
HX cojiepKaHue = paboTy CTY/IEHTOB, ycrneBaeMocTH
O M UX TPY/10€MKOCTh
(B akaJjeMHYeCKHX Yacax) ®Dopma
NMPOMEKYTOYHOM
aTTecTanuu
(mo cemecTpam)
KonrakTHas padoTa
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3agaHus I
[TpuHIMIIBEI aHANTH3a .
1 9 4 4 CaMOCTOSTEIIbHOM
CJI0’)KHOCTH JITOPUTMOB
paboTHI
3agaHus s
NP-mosiHOTa HEKOTOPBIX .
2 9 4 1 8 CaMOCTOSATEILHOM
3a1a4
paboThI
3agaHus 11
Pemrerku B €BKIMIOBOM .
3 9 6 2 1 8 CaMOCTOSTEILHOM
MIPOCTPAHCTBE
paboTHI
PenynupoBaHnHbIii 1O
MunkoBckoMy 0a3uc 3agaHus s
4  |pemetku. Teopema 9 6 2 2 1 8 CaMOCTOSITEIIbHON
MUHKOBCKOTO O BBITYKJIOM paboTsI
Tele
3agaHud I
LLL-mpuBeaeHHbIe 0a3HChI .
5 9 6 2 2 1 8 CaMOCTOSATENLHOM
PEIIETOK M UX MPUITIOKEHUS
paboThI
ArTtaku Ha
KpunTorpaduueckue 3agaHus s
6 |cucTeMBI ¢ HCIOab30BaHueM| 9 6 2 4 1 8 CaMOCTOSTEIIbHOM
LLL-npuBeaeHHBIX 06a31COB paboThI
pemieTox
0,3 | 10,7 3auer
Bcero 3a 9 cemectp
32| 8 8 5 (03| 54,7
108 yacos
ITocTkBaHTOBAS
7 |kpunTorpadus Ha OCHOBE A | 10
TEOPHUH PELIETOK




N 3agaHus IS
g | PHHUHIBIHOCTPOCHIT A | 6 2 2 2 CaMOCTOSITEJIbHON
napajuieNIbHBIX allTOPUTMOB
paboThI
TexHOOTHsI TapauIeIbHOTO 3ananus s
9 |mporpammupoBaHus Al 8 6 6 2 2 CaMOCTOSITEIILHOM
OpenMP paboThI
HekoTtopsie MeTOTbI 3amanus s
10 |craTucTHYeCKOro A | 6 7 7 2 2 CaMOCTOSTEIIbHOU
KPHUITOAHAIH3a paboThI
2 105 335 DK3aMeH
Bcero 3a 10 cemecTp 30| 15|15 6 |05/ 395
108 yacoB
UTOro 62 | 23| 23 | 11 | 0,8 | 94,2

Copneprxanne qucuuruiHbl «Kpunrorpadudeckne anropuTMbD»:

Tewma 1. IIpuHIMIIEI aHAIM3A CJIOKHOCTH aJITOPUTMOB.

CnoXXHOCTh QJITOPUTMOB M €€ IpakTHueckoe 3HaueHue. [loaxoapl K OLEHKaM CIIO0XHOCTU
QITOPUTMOB W BBIYUCICHUNA. Mopenu BoluncieHudl. Mepbl cinoxxHocTH. CBoicTBa (PyHKUIUN
CH0KHOCTH. CJOXHOCTh B CpPEOHEM M CIOXHOCTh B XYAIIEM Cilydae, HMX 3HAUCHUE JId
kpunrorpaduu. [lonmnHoMuanbsHas uepapxusi.

Tema 2. NP-mmoiHOTa HEKOTODBIX 3a1a4.

NP-nonHOTa 327124 0 BeIOJIHUMOCTH OyneBoi popmyisl, KHD-BbImoaHUMOCTH, 3-BBITOJIHUMOCTH.
Ceenenue 3a7aun 3-BBIIOJTHUMOCTH K 33J]a4e O PIOK3aKe.

Tema 3. PerieTkt B eBKINIOBOM IIPOCTPAHCTBE.

[ToHsTHE pemeTkd B N-MEPHOM E€BKJIMIOBOM IPOCTPaHCTBE, 0a3MChl PELIETOK M HX CBOMCTBA,
LIEJIOYMCIICHHBIE PEMIETKH W MaTpulbl. CBS3b TEOPUM DPELIETOK C TEOPHEW YNAaKOBKH IIApoOB B
IIPOCTPAHCTBE.

Tema 4. PenyimpoBanusbiii o MUHKOBCKOMY 0asuc perterki. TeopemMa MUHKOBCKOI'O O BBITYKIOM
Telle.

PenyuupoBansbiii mo MHUHKOBCKOMY Oa3HMcC pelIeTKH M €ro OCHOBHBIE CBOMCTBa, pPEIyKIUS
pemietok pasmepHoctd 2 u 3. IlocnepoBartenbHble MuHMMYMBL. Teopema Opmuta. Teopema
MUHKOBCKOTO O BBIITYKJIOM TEJIE.

Tema 5. LLL-nipuBeneHHbIE 0a3UCHI PELIETOK M UX OPWIOKEHHUSL.




LLL-npuBeneHHbIe Oa3UChl PENIETOK M UX CBOMCTBA. AnropuTMm mnoctpoenus LLL-mpuBeneHHBIX
0a3ncoB, orieHKa ero cinoxkHocTu. [Ipunoxenus LLL-puBeaeHHBIX 6a3UCOB PEIIETOK.

Tema 6. Ataku Ha Kpunrorpad@uueckue CUCTEMBI ¢ McIob3oBanueM LLL-npuBeneHHbIX 0a3rcoB
PEILIEeTOK.

Ataka Xacraga Ha kpunrocuctemy RSA. Artaka Jlarapumaca-O[uIbDKKO Ha  paHLEBBIC
KPUIITOCUCTEMBI.

Tema 7. IlocTkBanTOBas KDI/IHTOFDad)I/IH Ha OCHOBC TCOPHH PCIICTOK.

ClI0)KHOCTh KBAHTOBBIX BBIYMCIICHHIM. 3HAU€HHUE CO3/IaHMSI KBAaHTOBOTO KOMIIbIOTEpa MJif
COBpEMEHHOU KpunTorpaduu. BeIMUCIUTENLHO CIIOKHBIE 33719 ISl KBAHTOBOTO KOMITBIOTEPA, UX
npuMeHeHue B Kpuntorpaduu. IIpoTokonsl KBaHTOBOro pacmpeneneHus kitoueil. [Ipumepst
BBIYHMCIIUTENILHO CIOXKHBIX 3a/1a4 Ha pemietkax. Kpunrocucrema NTRU. Teopema Ampxrast.

Tema 8. IIpHMHIMIIEI TOCTPOCHHUS NTapaJICILHBIX aITOPHUTMOB.

[lapamiensHple W pacnpeieieHHble BbIUUCICHUSA. Pa3BuTHE mapauienn3sMa B KOMIBIOTEPAX.
Konuenuus HeorpannyeHHoro napamuienusma. I'pad anropurma. [lapamnensHas hopma anropurma.
Mogenu panHbplx. OcoOeHHOCTH pa3pabOTKM, KOMIWIALMU M aHajiu3a MapajuleJbHOIO KOja.
Otnajka napajuienbHbIX IpuitokeHuil. CeTeBoii 3akoH Amaana.

Tema 9. TexHomorus napauieIbHOro nmporpammuposanmst OpenMP.

Texnonoruss OpenMP — Ha3HaueHue, METO/Ibl MPOTPAMMHPOBAHUS: OpPraHU3alus Mapauienu3Ma,
pactipenenenue (0amaHCUPOBKA) BBIYUCIUTENBHOM HArpy3KH, CUHXpOHHU3aus. JIupeKTuBHl,
(GYHKIINY 1 IEpEMEHHBIE CPEIbl.

Tema 10. HexkoTopsle METOABI CTATHCTUYECKOTO KPUIITOAHAIN3A.

Koneunsie pasznoctu. JuddepeHnnanbHblii KpUNTOAHAIN3. AHAIW3 C TOMOIIBI YCEYEHHBIX
muddepeHnranoB. AHaiu3 ¢ nomoulbio auddepeHranoB BeICIIUX MOopsAakoB. Kpunroananus Ha
OCHOBE CIIMCKA KJIIOUEH U CBA3AHHBIX KIIOUYEeH. JIMHEHHBIA KPUIITOAHAIINS.

5. Oﬁpa3OBaTeJIbHLIe TEXHOJOI'Md, B TOM 4YHCJI€ TEXHOJOIUU IJICKTPOHHOIO Oﬁy‘leHI/Iﬂ H
AUCTAHIMOHHbIC 06pa3OBaTe.11bele TEXHOJOIMH, HCHOJbB3YEMBIC IIPU OCYIIECCTBJICHUU
06p330BaTeJIBHOFO nmpouecca mo JTMCUMIIMHEe

B mpouiecce 06yueHust HCMOIB3YIOTCS cleAyrolue 00pa3oBaTelbHbIe TEXHOIOTHU:

AxkagemMuyeckasi JieKuus (WIH JICKIHS OOIIEro Kypca) — MOocieqoBaTelIbHOe U3II0KEHUE
MaTepuaia, OCyIIEeCTBIsIEMOE MPEUMYILIECTBEHHO B BHJI€ MOHOJIOTa NpenojaBaTesis. TpeboBaHus K
aKaJeMUYeCKON JIEKIIMU: COBPEMEHHBIN Hay4YHBI YPOBEHb M HACHIIICHHAas HH()OPMATHBHOCTD,
yoenuTenbHas apryMeHTaIlusl, JOCTYITHAsI ¥ TOHATHAS Pedb, YETKask CTPYKTYypa U JIOTUKA, HATHMINE
SAPKUX TMPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBaHUH, (DaKTOB.



IIpobiemHasi  JeKIMA — U3JIOKEHUE  MaTepHuaja,  IPEANoJiaraloniee  MOCTaHOBKY
NpOOJIEMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHNE PA3INYHBIX HAyYHBIX ITOIX0I0B, aBTOPCKHE
KOMMEHTApUH, CBSI3aHHBIC C PAa3IMYHBIMH MOJENSMH HHTEPHpETalliid W3y4aeMOro MaTepuaa.
[IpoGnemHass JeKuus HAYMHACTCS C BOIMPOCOB, C IOCTAHOBKM HPOOJIEMBI, KOTOPYIO B XOJe
U3JI0KEHUsI MaTepuasia HeoOXOAMMO pelmuTh. B  Jekuuu codeTaroTcs MNpoOJeMHBIE U
uH(pOopManMoHHbIe Havana. [Ipy 3ToM mporece Mo3HaHMsI CTYJJCHTOB B COTPYIHHYECTBE U JIHATIOTE
C IpenojaBaTeneM MpUOIMKAEeTCsl K TOMCKOBOM, NCCIIEI0BATENILCKON esitenbHOCcTH. ConepikaHue
npoOJIeMBl PaCKPBIBACTCS ITyTEeM OPraHM3alMH ITOMCKA €€ PELICHUS WM CyMMHPOBAHUS U aHAIH3a
TPaIUIIMOHHBIX U COBPEMEHHBIX TOYEK 3PEHUSI.

JlaGopaTopHas pa6oTa — opranu3zanus y4yeOHOi padOThI C pealbHBIMU MaTE€PUATbHBIMHA U
UH(POPMALMOHHBIMHA 00BEKTAMHU.

6. [lepeyeHb JHIEH3MOHHOT0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOIO
ol0ecreyeHusi, HCIOJb3YyeMOr0 MPH OCYHIeCTBJEHHH 00pa30BaTeIbHOr0 Ipolecca 10
AUCHUILINHE

B mponecce OCYICCTBIICHU A 06pa3013aTeanoro nmponecca UCIOJIb3YHOTC:

JJIA q)OpMI/IpOBaHI/ISI MaTCpraJIOB I TCKYLICTO KOHTPOJIA YCIICBAEMOCTH M IIPOBCACHUA
HpOM@)KyTO‘IHOfI aTTeCTaluu, AJist (I)OpMI/IpOBaHI/IH MCTOAHUYCCKUX MATCPHUAJIOB I10 JUCHUIIIINHEC:

— mnporpammsl Microsoft Office;
— m3aarenbcekas cucrema LaTex;
— Adobe Acrobat Reader;

IIpY NIPOBEIEHUHU IPAKTUYECKUX 3aHATHI UCIIONIb3YETCsl IPOrpaMMHOE 00ecTieueHHe

— OpenMP;
— Microsoft Visual Studio.

7. IlepeyeHb COBpeMEHHBIX MNpPodecCHOHANBHBIX 0a3 JaHHBIX W HH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYILIECTBJEHHH 00pa30BaTeJbLHOI0 Mpouecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

Jlnst morcka y4eOHoU auTeparypsl onodnuoteku SApl'Y ucnonb3yercs aBTOMaTH3UpOBAHHAS
O6uOIMOTEeYHO-UHPOPMALIUOHHAS cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJNbHOW  Yy4yeOHOIl  JHUTepaTypbl, pecypcoB
NHPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTH «/HTepHer» (mHpM He00XO0AUMOCTH),
PEKOMEHyeMBbIX /ISl 0CBOCHHS IHCUHUILIHHbI

a) OCHOBHasI JIUTEpPaTypa

1. Mypun J]. M. DneMeHTbl TEOPUH CIOXKHOCTU BBIYUCICHUN M TEOPUHU PEUIETOK : ydyeOHoe
nocooue / JI.M.MypuH ; Spoci. roc. yH-T uMm. [L.T. Jemumosa. — Spocmasns : UHNUTO, 2020. —
112 c.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

0) AOMOJIHUTEIbHAS JIUTEepaTypa

1. I'nyxoe M.M. BBeneHue B TEOPETUKO-YUCIIOBBIE METOIBI KpunTorpaduu : yued. nmocodue
st By3oB / M.M. I'myxoB, U.A. Kpyrnos, A.b. [Tuukyp, A.B. Uepemymkun, CII6., Jlanp, 2011,
394 c.

2. Bacunenxo, O.H. Teoperuko-uncioBbie anroputMel B kpurnirorpaduu / O.H. Bacunerko —
M.: MIIHMO, 2006. — 336 c.

3. Kopmen, T. Anroputmsl: noctpoenue u ananus / T. Kopmen, Y. Jleiizepcon, P. Pusecr, K.
[raita. mep. ¢ anra. M. B. KpacukoBa, H. A. Opexosoii, B. H. PomanoBa. - 2-¢ u3a. - M.:
Buesamc, 2001. - 995 c.

4. Maxosenxo, E.b. TeopeTUKO-4HCIOBBIE METOMBI B Kpunrorpaduu: yded. mocodue mjs

By30B / E. b. MaxoBenko; YMO By30B 1o o0Opa3zoBaHuio B 00J. HHGOPM. 0€30MacHOCTH. - M.:
I'emmoc APB, 2006. - 319 c.

B) pecypcbl cetH « UHTEpHe) (IPH HEOOXOAUMOCTH)

http://parallel.ru — caiir JlaGoparopun mnapaieibHBIX HWHPOPMAIMOHHBIX TEXHOJIOTHIA
Hay4Ho-nCCIe10BaTeIbCKOr0  BBIYMCIUTEIBHOTO  IIEHTpa MOCKOBCKOTO — TOCYIapCTBEHHOTO
yHuBepcutera umenn M.B.JIomonocoBa.

Ha CTpaHuIax caita C06paHBI U CUCTCMATHU3HUPOBAHBI MaTCpPpHUaJIbl, KOTOPLIC TdK WJIW MHAYC
CBsA3aHbl C IHAapalJICIbHBIMKU BBIYUCICHUAMU — 6ypHO paSBI/IBaIOHleI;'ICH 0071aCThIO COBpeMeHHOﬁ
HAayKH, aKTUBHO HpOHI/IKaIOH_Ieﬁ BO BCC HOBBIC 1 HOBBIC CTOPOHBI HaIlleH JKU3HU.

http://www.latticechallenge.org/ — caiiT, Ha KOTOpPOM TPOXOAAT COPEBHOBAHUS IIO
CJIEYIOIIMM HAalpaBJIEHUSM: PELIEHUE 3a/1a4 MMOMCKa KpaTyailllero HEHYJIEBOIO BEKTOpa PELIETKU
(unu smydmiero npuOIMKEHHsS K HEMY) Ha HaOOpe CIOXHBIX PELIETOK Pa3IMYHOW pa3MEpHOCTH,
NPEUIOKEHHBIX OpPraHU3aTOpaMH COPEBHOBAHUS; OLIEHKAa A(PQPEKTUBHOCTH pPA3JIMYHBIX THIIOB
QITOPUTMOB TOMCKA KpaTYalllero HeHyJeBOro BEKTOpa PEUIeTKH (MM JTy4dIIero NMpUOIMKEHUs K
HEMY) Ha CJIOXHBIX ClIydasiX CilydallHbIX pemeTok no [ompamreliny u Maiiepy, moiny4aeMbIX MpH
MOMOILY NPEAOCTABICHHOTO OPraHU3aToOpaMy IeHepaTopa PelIeTok;

pelIeHre 3a/1a4 MMOMCKa KpaTyaiilero HeHyJIeBOro BEKTOpa PeIeTKH (MM JIyYIIero NpuoOIuKeHHs
K HEMY) B pelleTKaxX, IOCTPOCHHBIX Ha Ujeanax KpyroBoro MHOrousjaeHa; pemenue 3agaun LWE.

https://msdn.microsoft.com/ru-ru/library/default.aspx — Owubnuoreka oduIHATBEHON
TEXHUUYECKON AOoKyMeHTamuu 1 paspadoruukoB mox OC Microsoft Windows. bubnmoreka
MSDN (Microsoft Developer Network) conepxxut nokymenrtanuo Ha APl npoaykroB Microsoft, a
TaKXke KOJ| TPUMEpPOB, TEXHUYECKHE CTaTbU U JPYIyl0 TOJE3HYI0 Uil pa3padOTUMKOB
MH(pOpMaIHIO.

9. MaTepuajbHO-TeXHHYECKas 6a3a, HeOOX0AMMAsI ISl OCYIIECTBJIEHUsI 00Pa30BaTEJIHLHOIO
npouecca no JMCUMIInHe

MarepuanbHO-TeXHUYECKass 0a3a, HEOOXoauMasi ISl OCYIIECTBIEHHUsS 00pa30BaTEIbLHOTO
mpoliecca 1o AUCIUTUIMHE BKIIIOYAeT B CBOW COCTaB CIIelIUaTbHbIC TTIOMEIICHHS:



— y4eOHbIE ayJUTOPHUH JIJIS IPOBEACHUS 3aHITHIA JIEKIIMOHHOTO THIIA;

— y4eOHbBIE ayAUTOPUHU ISl TPOBEACHHS J1abOpaTOpPHBIX pabOT, OCHAIIEHHBIE CPEICTBAMH
BBIUMCIUTENFHON TEXHUKHU, C YCTAaHOBJIEHHBIM IMPOTpaMMHBIM obecriedeHrneM Microsoft
Visual Studio;

— y4yeOHbIe ayJUTOPHH ISl IPOBEICHUS IPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYIbTAIIHH;

— y4yeOHbIE ayJUTOPHH JUIs MPOBEICHUS TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUHOMN aTTeCTalluy;

— TIOMEIIEHUS AJISl CAMOCTOSITENIbHOM paboThI;

— TIOMEILIEHUS U1 XPAaHEHUS U MPOPHUIAKTUYECKOTO OOCITYKMBAHHUS TEXHUUYECKUX CPEICTB
00yJeHwusI.

[Tomemienust uig caMOCTOATEIbHOW pPabOThl OOYYAIOIIMXCS OCHAIICHBbl KOMIBIOTEPHON
TEXHUKOW C BO3MOXXHOCTBIO MOJAKIIOUEHUs K ceth «MHTepHeT» M oOecredeHrueM JOCTymla K
3JICKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHO cpene SApl'Y.

ABTOp(BI):

Houent xadenpst KbBUMMOMW, xaug. ¢pus.-mar. Hayk M. Mypun



IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«Kpunrorpadpuyeckue ajJropurmMmb»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIMHN CTYAE€HTOB
N0 JUCIHUILIHHE

1. Tumnoskie KOHTPOJIbHBIC 3aaHW U NHBIC MaTCPpHAJIbI,
HCIIOJIB3YEMBIC B IIPOLECCEC TCKYUIET'O KOHTPOJIA YCIIEBACMOCTHU

1.1 KonTpoJibHbIe 3a1aHNsI U MHbIE MaTePHaJIbI,
HCIoJIb3yeMble B Mpouecce TEKyIei aTTecTannu

3anaHus 171 CAMOCTOSATEILHOM PaoThI

Bo3moxxHbIe 3agaHus I CaMOCTOSTEIbHOM pa6OTBI mo teme Ne 1l «HpI/IHHI/IHH aHaJIi3a
CJIO)KHOCTH aJITOPUTMOB»

1. Mycte pi(X) u p2(X) — nonuHOMBL. [loKakuTe, YTO HEKOTOPBIH MOJMHOM JJIsI KaXIOTo X
nprHUMaeT 3Hadenue, oospmee P1(P2(X)).
Vrpocture dpynximio O(1000 n® + n log n + (log n)!®), rae n — mapamerp.

Yopoctute QyHKINIO O(Z:tkzlk!nk ), TA€ N — mapamerp.
VYupocture pyakuuto O(1+3+5+...+(2n—1)), rae n — napamerp.
Yapocture pynakuuio O(1+2+3+...4+N), rae N — mapamerp.
Vrpocture dpynxmmio O(1% + 22 +3% +...+n?), rae N — mapamerp.

Ynpocture GyHKITUIO O(1 log n+ (log n)* +1), Tie N — mapamerp.
n

JHoxaxwute, uto O(const) = O(1).

OtieHuTe OUTOBYIO CIIOKHOCTDH ONEPAIUi CIIOKEHHUS, BHIYUTAHHS, YMHOKEHHS M JCTCHUSI
CTOJIOMKOM.

10. CnipaBenmussl u cooTHomenus 2™ = O (2" u 22" = O (2")?

11. Toxaxxute, uro MHOKecTBa 0(Qg(N)) 1 W(g(n)) He mepecekaroTcs.

WO N ook LN

Bo3MoxHBIe 3agaHus Qi1 CaMOCTOSTEIbHOM pa6OTBI mo TemMe Ne2 «NP-moxnora
HCKOTOPLIX 3aaa4»

1. Tlokaxwure, uTo Kiacc P, KOTOpHI paccMaTpuBaeTcs KaK MHOXECTBO SI3BIKOB, 3aMKHYT
OTHOCHUTEIIFHO OTepanuii OOBbeAMHEHUS, TEPECeUCHUs,, KOHKATEHAIUH, IOTIONHEHUS W
3aMbIkaHusg KinHu.

2. Tlokaxwure, 49TO Kiacc s3bIKOB NP 3aMKHYT OTHOCHUTENBHO OIEpanuii oObeaMHEHUS,
nepecevyeHusi, KOHKaTeHaluu, 3amblkaHus KioumHu. YTo MOXKHO CKa3aTh O 3aMKHYTOCTH
kiacca NP oTHOCHTENIFHO JOMOTHEHHS ?

3. Jlokaxwure, 4yTO 3aja4a O packpacke ocraercss NP-1oyHOM, Jae eciii OrpaHuYMTh K urciom
3, a HauOOJIBIITYIO CTENIEHb KaKI0M BEPIIMHBI — YUCITIOM 4.

4. Jokaxurte NP-mogHOTY 3a1auu 0 KIUKE, HEMOCPEACTBEHHO MpeCcTaBiiss BerarcaeHus HMT
BMECTO TOT0, YTOOBI TpaHcPopmupoBats ee u3 3-KH®D-BpinmoaHuMOCTH.
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[Tokaxure, yro NP-monHa 3amaya pacno3HAaBaHUs CIEAYIOLIETO CBOWCTBA: PETYJSPHOE
BBIpKEHHE 0e3 * He MPEICTaBIIIeT BCEX LEMOYEK HEKOTOPO (PUKCHPOBAHHOM JIJTUHEI.

6. Ilokaxwure, yto NP-monmHa 3amada paclo3HaBaHHS CIEIYIOIIETO CBOWCTBA: PETYISPHOE
BBIpakeHue Hax andasutoM {0} He nmpenactaiseT 0%,

7. IloctpoiiTe aIropuT™M MOJIMHOMHUAIBHON CII0KHOCTH JIJISl IPOBEPKU 2-BHIIIOJIHUMOCTH.

8. IHoxaxwute, uro eciiu NP He paBHO co-NP, To P He paBHo NP.

9. Mlokaxute, 4to s3blk L momHeni ams kmacca NP Torma w Tonbko TOrAa, KoOrna
nomonustronmi 361Kk U\L (rme U — yHuBepcanbHbIH S3bIK) MOJHBIH 115 Kitacca co-NP.

10. JlokaxxuTe, 4TO 3ajada OMpPENENICHUsI TOTO, SIBISIETCS JHM TAaBTOJOTHEH NaHHas (opmyia,
ABIII€TCS TIOJHOM B Kitacce co-NP.

BosmoxxHbIe 3aaHus AJI CAMOCTOSTENIEHON paboThl o TeMe Ne 3 «PemeTku B eBKIHI0BOM
IIPOCTPAHCTBE»

1. IlpoBectn mnpouecc oproroHamuzauuu I'pamma-llIMuara no OTHOLIEHMIO K BEKTOpaM
b1=(1,0,0,5),b2=(0,1,0,5),bs=(0,0,1,5).

2. Ha mnockoctu pacmonoxkeH kBaapar rwiomann 4. Kakoe HamMeHbIIee YHCIO TOYEK C
LEIOYHCICHHBIMUA KOOPJMHATAMU OH COACPKUT?

3. Ha miockocTtu pacroyio’keH KBaapaT miomand 4, coaepKalliii He MEHee CeMH TOYEK C
[EJIOYHCICHHBIMA KOOpAUHATaMU. JloKaXkuTe, 4TO OH COJEPKUT POBHO JIE€BATH TOUEK C
1EJI0YMCIICHHBIMU KOOPMHATAMH.

4. Tlyctp pemetka moctpoena Ha Bektopax (0, 1), (0, +—2). [ng xakux OpocTBIX p Ha
OKPYXKHOCTH paguyca /P C LEHTPOM B Hayalle KOOPAMHAT JIS)KUT HE MEHEE YEThIPEX TOUEK
peuieTku?

5. Ilycrs pemerka mocrpoena Ha Bektopax (0, 1), (0, +/—3). JJng xakux HpoCTHIX p Ha
OKPY>KHOCTH painyca /P C IEHTPOM B Havajie KOOPIAUHAT JICKHUT HE MEHEE YEThIPEX TOUEK
peuieTku?

6. BpMUCINTH ONpeNeuTeNh PeIIeTKH, 0a31UC KOTOPOU CYTh
a)b1=(1,2,3),b2=(5,1,4),bz3=(3, 2,5);
0)b1=(-1,5,4),b2=(3,-2,0),b3=(-1, 3, 6);

B)b1=(0,2,2),b2=(2,0,2),b3=(2, 2,0);
r)bi1=(1,2,3),b2=(4,5,6),bz=(7,8,9).

7. JloxaxxuTe HEPaBEHCTBO Anamapa.

Bo3MosxHbIe 3aaHus A1 CaMOCTOSTEIbHOU pa6OTLI mo teme Ne 4 ((PCIIYLII/IpOBaHHHﬁ 1o

MunkoBckoMy 6a3uc pemeTku. Teopema MUHKOBCKOTO O BBITYKJIOM TEJIE»

1.

2.

3.

IToctponth npuBeACHHBIH MO0 MHHKOBCKOMY 0a3uc pelleTKH, 3aJaHHbI 0a3zuc KOTOpoi
b1 =(2, 1), b2=(3, 2).

IToctpouTh mpuBeAeHHBIH MO0 MHHKOBCKOMY 0a3uc peleTKH, 3adaHHBIA 0a3uc KOTOpOH
b:1=(1,0,1,2),b2=(1,-1,2,0),b3=(-1, 2,0, 1).

BbInonHuTE 1a60paTopHYIO paboTy MO COOTBETCTBYIOIIEH TEME.

Bo3MmokHbIE 3amaHus Uil caMOCTOSTENbHONH paboTsl mo Tteme Ne 5 «LLL-mpuBeneHHbIE

0asucel PEIICTOK U UX IIPUITOKCHUS)
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1. Toctpouts  LLL-mpuBenenusiii  6a3uc  pemieTkd, 3aJaHHbIi  0a3uc  KOTOpPOU
b1 =(2, 1), b2=(3, 2).

2. Tloctpouts  LLL-mpuBeneHHblii  0a3uc  pemieTkw, 3aJaHHbIA  0a3uc  KOTOpPOWU
b1=(1,0,1,2),b2=(1,-1,2,0),bs=(-1, 2,0, 1).

3. BrmonHUTh 1abopaTopHyIO paboTy MO COOTBETCTBYIOMIICH TEME.

Bo3moxkHbIe 3amaHus I CaMOCTOSITENbHOM paboTel 1o TemMe Ne 6 «ATaku Ha
KpUNTOrpadguuecKkie CUCTEMBI ¢ Hcnoyib3oBaHneM LLL-nipuBeaeHHbBIX 0a31COB PEIIETOK

1. Pemuts 3amauy 00 yKJIaJKe paHIa:
a) {17,24,11,12, 3,21, 15,18, 1,5}, S = 100;

0) {21, 12, 13,14, 15,18, 23,1, 2,3}, S=70;
B) {1,2,3,4,25,35,45, 50, 60, 70}, S = 200.

2. BrvimomHUTH 1a00paToOpHBIE PAaOOTHI IO COOTBETCTBYIOMIEH TEME.

Bo3moxxnbie 3agaHus ais CaMOCTOSITEILHOMN pa60TbI o Teme Ne 8 «HpI/IHI_II/IHBI IMOCTPOCHUA
napajiCJIbHbIX aJITOPUTMOB»

1. Paccmotpute cmocoObl oOecreueHuss KOTepEeHTHOCTH KdIIel B cucTeMax ¢ oOmei
pas3aensieMon MamsTho.

2. TloxroroBeTe 0030p MPOrpaMMHBIX OMOIMOTEK, OOECIEUNBAIOIINX BBIMOIHEHHUE ONEpalui
nepeaayn JaHHbIX IJIA CUCTEM C pacnpeﬂeneHHoﬁ IaMATBIO.

3amaHust A1 caMocToATenbHOM paboTel mo Teme Ne 9 «TexHomorusi mapamienbHOro
nporpammupoBanusi OpenMP»

1. PeanusoBare mocienoBaTeNbHBIA —anroputM laycca pemieHMss CHUCTEM JIMHEHHBIX
ypaBHEHMIA, pa3paboTaTh MapajulebHBI aIrOPUTM U pEaTU30BaTh €ro, MPOBECTH
BBIYUCIIUTENbHBIE SKCIIEPUMEHTHI.

2. BbinomHUTH 1a00paTOpHBIE PAOOTHI IO COOTBETCTBYIOIIEH TEME.

Bo3moxHble 3ananus sl camocTosTeNnbHoi padoTsl mo Teme Ne 10 «Hekotopbie MeTObI
CTaTUCTUYECKOTO KPUIITOAHAIIN3A»

1. Ilpoananusupyiite S-6moxku mudppa TwoFly. BepostTHOCTh nHMHEWHOro NpPUOIMIKEHUS
Kakoro u3 S-OMOKOB WMeeT HauOombinee oOTkiIOHeHHEe OT 1/2?7 Ompenenure nydiinee
MPUOJIMKEHUE TSI KaXA0T0 U3 S-0JIOKOB.

2. Ucnone3yss npubiamxeHuss S-OJOKOB, HailJleHHble B TNpeAblAylled 3ajgauve, HaWguTe
nuHelHble mnpubmkenus mudpa TwoFly. C  kakoil BeposSTHOCTBIO OHU OynyT
BhINONIHATHCS? Kakoe npubimxkenne 0yJeT HaWIydIlIuM, T. €. BBIIOJHATHCS C HauOOJbIIeH
BEPOSITHOCTHIO?

3. CKONbKO TMap «OTKPBITBIA TEKCT — IMIHUMPOTEKCT» JOCTAaTOYHO JJsl TOrO, HYTOOBI C
BEPOSTHOCTHIO ONM3KOM K equnuIe (Hanmpumep, 0,977) yrBepKaaTh, 4TO JIydllIee JTHHEHHOE
npubmmxenne mumgppa TwoFly nmaer BepHyto uHdopmauuio o kimode? Bripazute OuTHI
KJIF0Ya, HACKOJIBKO 3TO BO3MOYKHO, Yepe3 OMTHI OTKPHITOIO TEKCTA.

4. Tloctpoiite Tabmuisl tuddepenuanos ans S-6mokos muppa TwoFly. Kakoit u3 S-610k0B
nomyckaeT auddepeHmuan ¢ HauOOIBIIEH BepoATHOCTHIO?  Omnpenenure JIyYIIdi
TuddepeHman st Kaxaoro u3 S-0J10K0B.
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5. Hcnonwsys nuddepenimans S-010KOB, MOTy4YEHHBIE B MPEABIAYINCH 3amade, Haiiaurte
muddepennmansr mudpa TwoFly. C  kakoit BeposSTHOCThIO MmHU(p AOMyCKaeT 3TH
muddepenmans? Kakolh nuddepennman Oyaer HaWIydIIldM, T. €. JOIMYCKAaThCS C
HanOOJIbIIIeH BEPOSTHOCTHIO?

6. CkolbKO map «OTKPBITBIH TEKCT — IMU(QPOTEKCT» JOCTATOYHO ISl TOTrO, YTOOBI C
BEPOSATHOCTBhIO Onu3kor Kk enunmne (Hanpumep, 0,977) yTBepKaaTh, YTO JIYYIIHHA
muddepentman muppa TwoFly maer BepHyro mHpopmaruio o ximroue? Bripazute OuThI
KJIF0Ya, HACKOJIBKO 3TO BO3MOXHO, Yepe3 OUTHI OTKPHITOTO TEKCTA.

7. IlpoBemute nuHEWHBIH KpunroaHanu3 mugppa S-AES. Paccmorpute nBa ciydas: koria
payHIOBbIE KIIOYM OJWHAKOBbIE M KOrJa OHU pasHble. OneHuTe HEOoOXOAMMBIH 00BEM
BBIOOPKU JIJIs1 HAJISKHOM PabOTHI METOAA.

8. IlIpoeaute nuddepennmansubiii kpunroanam3 mudpa S-AES. Paccmorpute aBa cimyvas:
KOTJ]a payH/I0BbIE KJIFOUM OJIMHAKOBBIE U KOTJa OHH pa3Hble. OLeHNTe He0OX0AUMBINA 00beM
BBIOOPKH 7151 pabOTHI anropuT™Ma ¢ HaaexxHocThio 0,8; 0,95; 0,99.

9. Joxaxute nemmy Manyu: Ilycts Xi, tie 1<i<n, — He3aBUCHMBIC CITy4aliHbIC BEINYHHEI,

npuHuMarole 3Hadenus u3 Zp. Ilycts P{X; = 0} = 1/2+¢,, tme 0<¢, <1/2. Torma

ciydaiinas Benmmunaa X, @ X, @...@ X, npuanmaer 3naderne 0 ¢ BeposTHOCTHIO 1/2 + &,

_ n
e=2"11 &.
=1 !

10. Bemmonuuts 1abopatopHbie paboThl IO COOTBETCTBYIONICH TeMe.

3aanus J1adlopaToOpHBIX padoT

JlaGopatopHass pabora mo Teme Ne4 «PemynupoBaHHbI 10 MUHKOBCKOMY 0a3uc peIIEeTKH.
Teopema MHHKOBCKOTO O BBIITYKJIOM TEJIE»

Peanu3zoBath nporpamMmy, pCaJin3yroulyro aJITOpUTM IMPUBCACHUSA 0asuca PCUICTKU.

JlaGopatopHas pabota 1o Teme Ne 5 «LLL-nipuBeieHHbIe 6a3KUChl PEIIETOK U X HMPUI0KEHUS

PeanuzoBath mnporpammy, peanusytomyto LLL-anroputM mnpuBeneHuss 0a3uca peLIETKH.
PeanuzoBaTh nporpammy, TeHEpUPYIOIIYIO Oa3UChl PEIIETOK PAa3IMYHBIX pa3MEPHOCTEN.

JlaGopatopHbie paboThl 0 TeMe Ne 6 «ATaku Ha KpUNTOrpauyeckre CUCTEMbI C UCIIOJIb30BaHUEM
LLL-mpuBeaeHHBIX 6a31COB PELIETOK

JlaGopaTtopnast pabora No 1.

Peanu3zoBath alnropuT™m pelieHus 3aadu o prok3ake Ha 0aze LLL-anropurma. [IpoananusupoBars,
IpY KaKUX BXOJHBIX JAHHBIX QJITOPUTM C HAaUOOJIbIIEH BEPOSTHOCTHIO YCIIEITHO 3aBEPIIAETCS.

Jlaboparopuas padoTa Ne 2.

Peanm3oBarh anroput™, peanm3yromuil araky Xactaga Ha RSA. TIpoanamu3upoBarh, TpH KaKHX
napamerpax Kpunrocuctembl RSA araka siBisiercst 2 PpekTUBHOIA.
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JlaGopatopusbie paboTsl 1o Teme Ne 9 «TexHomnorus napauienbHoro nporpammuposanus OpenMPy»

JlaGopaTtopnast pabora No 1.

[TapannensHbie METOABI YMHOXXEHHUS MATPHIIBI HAa BEKTOp (peanm3amus IOCIeI0BaTeIbHOIO
IrOpuT™Ma, pa3paboTKa MMapauieIbHOTO AIrOpPUTMa, peau3alys MapalieIbHOrO alrOpuTMa,
MPOBE/ICHUE BHIYUCIIUTEIBHBIX SKCIIEPUMEHTOB).

JlaGopaTtopHnast pabota No 2.

[TapannensHpie METOIBl YMHOXXEHHS MaTpHIl (peaju3aiusi IOCIeI0BaTeIbHOTO aJIrOpuTMa,
pa3paboTka mMapajuIeIbHOTO AITOPUTMA, peaNTn3allsl MapauIeIbHOrO alropuTMa, MPOBEICHHE
BBIYUCITUTEILHBIX SKCIIEPUMEHTOB).

Bosmoxnbie maboparopubie pabotel mo Teme Ne 10 «HekoTtopble METOIBI CTaTHCTHYECKOTO
KPUINITOAHATH32»

JlaGopaTopnast pabota No 1.

PeanuzoBath Meton auddepeHInanbHOT0 KpHUITOAHAIM3a C HCIOJb30BAHUEM TEXHOJIOTUU
OpenMP B cpene pa3padotku Microsoft Visual Studio (11 mpou3BoIBHOrO OJIOYHOTO aIrOpUTMa
mmdpoBaHus).

Jlaboparopnas pabota Ne 2.

PeanuzoBaTh MeTO/ KpUNITOAHAIN3A C TIOMOIIBIO YCEUEHHBIX NU(PepeHInanoB ¢ UCIOIb30BaHUEM
texnosiorun OpenMP B cpene pa3pabotku Microsoft Visual Studio (7151 mpon3BoJIBHOTO 6J1I0YHOTO
anroputMa mudpoBaHus).

Jlaboparopuas pabora Ne 3.

PeanuzoBaTh MeTOJ KpUNTOAHAIM3a C TOMOIIBIO JAU(PQPEpEeHINaNoB BBICHIMX MOPSIKOB C
ucrnonb3oBanueMm texHomorun OpenMP B cpene paspabotku Microsoft Visual Studio (s
IPOM3BOJILHOTO OJIOYHOTO alrOpUTMa IU(PPOBAHUSA).

JlaGopatopHas pabota Ne 4.

PeanuzoBaTh METON TMHEHHOTO KPUNTOAHANIM3A C UCIIONb30BaHueM TexHosoruun OpenMP B cpene
pa3pabotku Microsoft Visual Studio (st mpou3BOIEHOTO GJIOYHOTO AITOPUTMA IU(PPOBAHMS).

2. Cnmcok BONpocoB U (WITH) 3aJJaHU JIJIS TIPOBEICHHS TPOMEKYTOUHOW aTTeCTAIlHN

Cnucok BOIIPOCOB K IK3aMCHY:

1. Csa3p Mexnay 3agadeid, s3bIKOM M MalmnHaMu TeropuHra. Buasl mamme Teropunra. Bunabt
3a]a4: 3aJada ONTHMH3ALMHM, 3a/a4a BBIYMCIICHUS, 3aJa4a PAcCIO3HABAHMS, CBS3U MEXIY
BUJaMH 3a/1a4.

2. JloxazarenbcTBOo NP-1IOTHOTHI 3314l BBIMOJIHUMOCTH OylieBOM (OPMYIIBI.
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.
35.

36.
37.

JlokazarenbctBO NP-TIOTHOTHI 331a4¥ BBITIOJIHUMOCTH OyneBoi (opMyJIbl, HaXOsIIeics B
KH® (NP-monmHOTa 337241 BBITOTHUMOCTH OYJIeBOM (hOpMYITBI ITOJIAraeTCss U3BECTHOM ).
HoxkazarenbctBo ~ NP-momHOTH  3amaun  3-BeimoiaHuMoctr  (NP-momnoTa  3amaum
BBIMIOJTHUMOCTH OyseBOi (hOpMyIIbI MOJIaraeTcsi H3BECTHOM).

Hoxka3zarenbcTBO NP-MOJHOTHI 3a/1a4u O PrOK3akKe.

IIpouecc oproronanuzanuu I'pamma-IImMuara. OneHka ClI0KHOCTH.

OcHoBHblE cBeneHUs O peunietkax. Onpenenurenb peHIeTKH, €ro WHBAPUAHTHOCTD
OTHOCHUTEJIbHO BbIOOpa Oa3uca.

Teopema o gononHeHnH BeKTopa X = (X1, ..., Xn) U3 Z" 10 6a3uca MeTOYUCICHHOW PEIICTKH
Z".

[TpuBenennbie M0 MUHKOBCKOMY 0a3HChI PEILIETKH M UX CBOMCTBA.

Penykius pemerok pasmepHoctu 2. Anroputm ['aycca, o1eHKa ero CJI0KHOCTH.
[TocnenoBarenbHble MUHUMYMBI PEIIETOK U UX CBOMCTBa. Teopema Dpmura.

Teopema MHUHKOBCKOTO O BBIITYKJIOM TEJIE.

LLL-npuBenennsie 6a3ucel pemerku. OnpezaeneHue, OCHOBHBIE CBOMCTBa (06€3 TeopeM o
JuHax BekTopoB LLL-mpuBenenHoro 0asuca 1Mo CpaBHEHHMIO C JAPYTUMHU HEHYJIEBBHIMHU
BEKTOPAMHU PEIIETKH).

LLL-mpuBenennsie Oaszuchl pemietku. OmpesneneHue, T€OpeMbl O JUIMHAX BeKTopoB LLL-
IIPUBEIEHHOTO 0a3Kca M0 CPaBHEHUIO C IPYTMMHU HEHYJIEBBIMU BEKTOPAMU PELLETKH.
OneHka 4uciaa TOYEK IENOYMCICHHOW pelIeTKH, momajamimux B cdepy paauyca R ¢
LEHTPOM B Hayaje KOOpAuHAT B N-MepHOM npocTpaHcTBe. Citydail 60JbI110T0 paguyca.
Onenka 4yuciaa TOYEK IEIOYMCICHHOW pELIeTKH, Mmomaaaroummx B cdepy paauyca R ¢
LIEHTPOM B Hayaje KOOpJAUHAT B N-MepHOM npocTpaHcTBe. Cilydail Manoro paauyca.

Araka Bunepa na kpunrtocucremy RSA.

Araxa XacTana Ha Kpunrocucremy RSA.

Kpunrtocucrema Mepkisi-Xenamana.

Onenka yucia CBepXpacTyIliuX U HHBEKTUBHBIX BEKTOPOB.

Merton Jlarapuaca-OIbKKO penieHus 3aj1ayu o prok3ake. Ciayyall pacrnojoKeHHs LEeHTpa
chepsl B TOUKE Hayajga KOOpUHAT.

Merton Jlarapunaca-OnnpbKKo pemeHus 3afadu o prok3ake. Ciaydail pacrnoaoKeHus LeHTpa
cdepsl B Touke (1/2, ..., 1/2).

BbluMcnuTeNnbHO CIIOKHBIE 3aJa4d JUIsl KBAaHTOBOTO KOMIBIOTEPA, MX IPUMEHEHUE B
kpuntorpaduu. [Ipumepsl BBIYUCIUTENBHO CIOKHBIX 33/1a4 Ha PELIETKaX.

ITpOTOKOJIBI KBAHTOBOI'O PACIIPENEICHUSI KITFOUEH.

Kpunrtocucrema NTRU.

Konuenius HeorpaHndeHHoro napamienusma. I'pad anropurma.

[TapamnensHas gpopma anroputma. Mojienun TaHHBIX.

CereBoil 3ak0oH Ampana.

Texnonorust OpenMP. [TapannenbHble 1 Ocae10BaTENbHbIE 00JIACTH — IEPEMEHHBIE CPEJIbI
U BCTIOMOTraTebHble (QYHKIUH.

Texnonorust OpenMP. IlapannensbHble U nocienoBaTenbHble 001acTH — qUpeKTHBa parallel,
TUpPEKTHBa single, TMpeKTHUBa master.

Texnonorust OpenMP. Mojenb 1aHHBIX.

Texnonoruss OpenMP. Pacnpenenenue paboTsl — HU3KOYpPOBHEBOE pacnapaiesiiBaHue,
napasulebHbIe HUKIIbIL.

Texuonorust OpenMP. Pacnpenenenue pabOThl — MapaieibHble CEKIUH, IHPEKTHBA
workshare, 3aga4a (task).
Texuonorust OpenMP. Cunxponusauust — Oapbep, aupektuBa ordered, KpuUTHYECKHE

CEeKIINH, TUPEKTHBA atomic.

Texnonorust OpenMP. Cunxponu3zanus — 3aMku, tupektusa flush.
JuddepeHunanbHplii KpUITOAHATIHS.

AHaJn3 ¢ TOMOIIBIO YCEUEHHBIX JU(PepeHIInaIoB.

15



38. Ananu3 ¢ noMouIsio AudHepeHInanoB BEICIINX MOPSIKOB.
39. Kpunroananan3 Ha OCHOBE CIMCKa KIIFOUEH U CBSI3aHHBIX KITFOUEH.
40. JInHeWHBIA KPUIITOAHAIINS.

l'[paBmIa BBICTABJICHUA OIICHKH HA 3a4Y€TC.

B Imponecce 3adyera Tpe6yeTC$I OTBCTUTHh HAa OJWH U3 IPUBCACHHBLIX BBIIIC BOIIPOCOB. Ha
MOATOTOBKY K OTBCTY HAaCTCA HC MCHEC 1 aKaJICMHUYCCKOro yaca.

Ilo utoram 3adeTa BHICTABIISICTCS OJJHa M3 OLICHOK: «3a4YTCHO», «KHC 3a4YTCHO».

Ounenka «3a4TeHO» BBICTABISIETCA CTYACHTY, KOTOPBIM JEMOHCTPHUPYET BIIAJCHUE
COJIepKaHMEM Marepuaia U HOHITUIHBIM alnaparoM TEOPUH PELIETOK; YMEET CBA3BIBATh TEOPHUIO C
MpakTUKo. B oTBeTe MOryT mOmycKaThCs OTACIbHBIE HETOYHOCTH (HECYIIECCTBEHHBIE OIIMOKH),
KOTOpPBIE HCIIPABISIOTCS CaMUM CTYACHTOM II0CJ€ JOMOJHUTENBHBIX W (WJIM) YTOUHSIOIIMX
BOIIPOCOB 3K3amMeHaropa. Ha 4acTh TOMOTHUTENBHBIX BOMPOCOB CTYIEHT MOXKET HE AaTh OTBET WJIU
JIaTh HEBEPHBII OTBET.

Ouemca «He 3auTeH0» BBICTaBIISICTCS CTYACHTY, KOTOpLIﬁ ACMOHCTPUPYCT pa3pO3HCHHBIC,
OeccuCTeEMHBIE 3HAaHMHA, 6CCHOp${I[O‘IHO U HCYBCPCHHO MH3JIAara€T Marcpuaj; HC YMCCT BbIACIATH
TJIaBHOC M BTOPOCTCIICHHOC, HC YMCCT COCAUHATHL TCOPCTUYUYCCKHUC IIOJIOKCHHUA C HpaKTHKOﬁ;
AOITYCKAcCT prﬁble OIINOKH Iopu  OIpPCACICHHHA HOHHTHﬁ, BCJICACTBUC HCIIOHUMAaHUA HX
CYHICCTBCHHBIX W HCECYHICCTBCHHBIX IIPU3HAKOB U CBH3€I71; Ja€T HCIIOJHBIC OTBCTBLI, JIOTHKAa H
MMOCJICAOBATCIIBHOCTL  HU3JIOKCHUA  KOTOPBIX HUMCKOT CYHICCTBCHHBIC U  IIPHUHIOHUIIAAJIBHBIC
HapymeHusi, B OTBCTAX OTCYTCTBYIOT BbIBOJBI. I[OHOJ'IHI/ITGJ'ILHBIG U YTOUHAKOIIUC BOIIPOCHI
OK3aMCHATOpa HE IMPUBOAAT K KOPPCKIOHU OTBETOB CTYyACHTA. Ha OCHOBHYKO YaCTb
JOMMOJIHUTECIIBHBIX BOITPOCOB CTYACHT 3aTPYAHACTCA AaTh OTBCT WJIM JA€T HEBCPHBIC OTBCTHI.

OHGHKa «He 3auTeHO0» BEBICTABISCTCS TaKXKe CTYACHTY, KOTOpBIfI B34J1 3K3aM€HaHI/IOHHI)II71
6I/IJ'ICT, HO OTKasaJICAaaTb Ha HETO OTBCT.

Hpamma BBICTABJICHUA OLICHKHA HA 3K3aMCHE.

B sx3aMeHanmoHHbBIN OWJIET BKIIIOYAIOTCS JIBa TEOPETHUYECKUX Bompoca. Ha moarorosky k
OTBETY JAaeTCs HE MEHee | akaeMUYeCcKoro Jaca.

Ilo wuroramMm »5K3aMeHa BBICTABIIETCA OJHA M3 OIEHOK: COTIIMYHO», «XOPOIIO»,
«KYHAOBJICTBOPUTECIBHO» UJIN «HCYAOBJIICTBOPUTCIIBHO).

Onenka «OT/JIHYHO» BBICTABISETCS CTYAEHTY, KOTOPBIH JAEMOHCTpPUpYET TIiyOOKoe H
IIOJIHOE BJIAJIEHUE COJAEpKAHMEM MaTepuayla U MOHATHMHBIM alaparoM TEOPUM PELIETOK; YMEET
CBA3BIBATH TEOPHUIO C NPaKTUKOW. CTyAEHT naeT pa3BEpHYThIE, IOJIHBIE M YETKHUE OTBETHI Ha
BOMPOCHl 3K3aMEHALIMOHHOTO OWJIeTa M JIOTOJHUTENbHBIE BOIPOCH, COOJIOJACT JIOTUYECKYIO
MOCJIE0BATEIBHOCT IPU U3JI0KEHUHU MaTepuana. [ paMOTHO HCTIONIb3YeT TEPMUHOJIOTHIO.

Ouemca «XOpOIHO» BBICTABJIACTCA CTYACHTY, OTBET KOTOPOro Ha 3K3aMCHE B ICJIIOM
COOTBETCTBYIOT YKAa3aHHBIM BBIIIC KPUTCPUAM, HO OTINYACTCA MEHBITICH 06CTO$IT€J'II)HOCTI)IO,
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TyOMHOM, OOOCHOBAaHHOCTBIO W TIOJHOTOW. B OTBeTe MMEIOT MECTO OTIEeNbHBIE HETOYHOCTH
(HGCYH_IQCTBGHHBIG OI_HI/I6KI/I), KOTOpBIe I/ICHpaBHHIOTC}I caMuMm CTy,Z[eHTOM II0CJIC TOIIOJIHUTCIIBHBIX U
(W) YyTOYHSIOIIMX BOIIPOCOB AK3aMEHATOPA.

Ouenka «YA0BJIeTBOPUTEIbHO» BBICTABISETCSA CTYACHTY, KOTOPBIA J1aeT HEIOCTATOYHO
MOJIHBIE M MOCTIEI0BATEIbHBIE OTBETHI Ha BOMPOCHI AK3aMEHALIMOHHOTO OUjIeTa U JOMOJIHUTEIbHbBIE
BOIPOCHI, HO MPH ATOM JIEMOHCTPUPYET YMEHHE BBIIEIUTH CYIIECTBEHHbIE M HECYIICCTBEHHbIE
MPU3HAKU U YCTAaHOBUTH MPUUHMHHO-CIEICTBEHHBIE CBS3U. OTBETHI M3J1araloTCs C UCIOJIb30BAaHUEM
TEPMHUHOJIOTHH TEOPUH PELIETOK, HO MPU 3TOM JIOMYCKAIOTCS OLIUOKHU B OIPEIEICHUSIX HEKOTOPBIX
OCHOBHBIX MOHSTHH, (HOPMYJIUPOBKAX IMOJOKEHHH, KOTOpPHIE CTYIEHT 3aTPYAHSETCS HCIPaBUTh
camocrosTensHo. [Ipu aprymeHTanuu oTBeTa CTyACHT He 0OOCHOBBIBAET CBOU CykaeHus. Ha dacTtp
JIOTIOJIHUTEILHBIX BOIIPOCOB CTYACHT 3aTPYIHSAETCA JaTh OTBET WM JIa€T HEBEPHBIE OTBETHI.

Onenka «HeynoB/1eTBOPUTENbHO» BBICTABISAETCS CTYAEHTY, KOTOPBIA JAEMOHCTPUPYET
pa3po3HEHHbIE, OecCHCTEMHbIE 3HAHUS; OECHOpPAIOYHO M HEYBEPEHHO M3JIaracT MaTepHai; He
YMEET BBIJIEISTH INIABHOE U BTOPOCTENEHHOE, HE YMEET COCAUHSITh TEOPETHUUECKUE IOJOKEHHS C
NPaKTUKOM; JIOIyCKaeT rpyOble OMMOKH MPH ONPEACICHUN CYIIHOCTH PACKPBIBAEMBIX TOHSITHI,
BCJIE/ICTBUE HEMOHUMAaHMsI MX CYIIECTBEHHBIX M HECYIIECTBEHHBIX INPU3HAKOB M CBS3EH; JaeT
HEIOJIHbIE OTBETHI, JIOTUKA U MOCJIE0BATEIbHOCTD U3JI0)KEHUS KOTOPhIX UMEIOT CYLIECTBEHHBIE U
IPUHLMIIAAIbHBIE HAPYIIEHUS, B OTBETaX OTCYTCTBYIOT BbIBOJIbI. JlOMOIIHUTENbHBIE U YTOUHSIOLUE
BOIIPOCBHI IK3aMEHATOpa HE INPHUBOMAT K KOPPEKLUU OTBETOB cTyaeHTa. Ha OCHOBHyrO HacTh
JIOTIOJTHUTEIIBHBIX BOIIPOCOB CTYAEHT 3aTPyIHSAETCS 1aTh OTBET UJIU J1a€T HEBEPHBIE OTBETHI.

OI.[GHKa ((Hey,Z[OBHCTBOpI/ITeJ'ILHO» BBICTABJIAICTCA TAKXKE CTYICHTY, KOTOpLIﬁ B34111
3K3aMeHaHHOHHBIﬁ 6I/IJIGT, HO OTKa3saJICAd AaThb Ha HETO OTBCT.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«Kpunrorpadpuyeckue ajJropurmMmby

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

Y4eOHBIM IUIAHOM Ha HW3y4YeHHE IUCHUILTMHBI «Kpunrorpapuueckue alropuTMbi»
OTBOJMTCSl JIBa CEMecTpa. B KOHIle BTOpPOro ceMecTpa B KaueCTBE HTOTOBOIO KOHTPOJIS
IPEIYyCMOTPEH JK3aMEH, B KOHIIE MEPBOTO ceMecTpa oOydaromuecs: B LENsX MPOMEXYTOYHOTO
KOHTPOJISL CHAIOT 3adeT. B mporecce wu3ydeHHs] AMCHUIUIMHBI TPOBOAATCSA JaOOpaTOpPHBIE
paboThI, BHIMOJIHSIOTCS ICBATH JIOMAITHUX 33/IaHUH.

[Ipn wusydenun nucuuiuiabl «Kpunrorpadguueckue airopuTMbl», HCIOJIB3YETCS
HIMPOKUH cHekTp (opM H3ydeHHs] y4eOHOro marepuayia — JIEKIHMH, MPAKTHUYECKUE 3aHATHUS,
nabopartopHble paboThl. JTO cCBsizaHO ¢ TeMm, u4To aucuuiimHa «Kpunrtorpaduueckue
QITOPUTMBD»  SIBISIETCS  MPEIIIECTBYIOLIEH N1  MPOXOXKIASHUS  IPOU3BOJCTBEHHOW U
OPEeIIUIUIOMHON TPAKTUKH M HWTOTOBOM TOCYAapCTBEHHOW aTTecTalluu OO0y4arouuxcs u
MpU3BaHa Mo BO3MOKHOCTH MOJATOTOBUTH MX K MPAKTUUYECKOU EATETLHOCTH.

JIist  yCIemrHoro OCBOCHHSI JAMCIHUIUIMHBL BaXXHO, YTOOBI OOYyYaroUIuiCs —yIeNIui
0cOOEHHOE€ BHUMAaHHME BBINOJIHEHUIO JIA0OPAaTOPHBIX paboT. TeopeTnyeckre OCHOBHI,
HEOOXOIUMBIC JUTSI BBIITOJIHEHUS J1a00paTOpHBIX paboT, MOAPOOHO pa3OUparoTCs Ha JIGKIIMOHHBIX
U TPAKTHYCeCKUX 3aHATUAX. OCHOBHAs II€Nb BBHITIOJHEHHS JIA0OpAaTOPHBIX pPabOT — Jarh
0o0ydJaroumMcs TPEICTABICHUE O BO3MOXHOM MPAKTUUECKOW JCSITEIIbHOCTH aHAIMTHKA
KpunTorpaguueckux ajropuTMoB. J[JIsS ycHemrHoro BBIMOJIHEHUs JTabOpaTOpHBIX padoT
HEOOXOAMMO 3HATh W TOHUMATh JICKIMOHHBIN MaTepuas. [loaTomMy B mporecce H3ydeHUSs
JTUCLUTIIMHBI PEKOMEH]IYETCSl PETYJISIPHOE TTOBTOPEHUE MPOMICHHOTO JIEKIIMOHHOTO MaTepHuaa,
yeMy CHOCOOCTBYIOT pETrylsipHbIe 3aJaHus JJs CaMOCTOATENIbHOW paboTel. Matepuan,
3aKOHCIIEKTUPOBAHHBII Ha JIEKIHSIX, HEOOXOAMMO JIoMa elle pa3 MpopadaThiBaTh U IPHU
HEOOXOUMOCTH JIOTIONHITh MH(pOpMAIUell, MOTydYeHHOW Ha KOHCYNIbTAlUAX, MPAKTHUECKUX
3aHATHUAX WIHA U3 YIEOHOU TUTEPATYPHI.

B kxaudecTBe 3ajaHuii U151 CAMOCTOSATENIBHOM paOOThI 1I0Ma 00YYarOIUMCsl IPeUIaraloTcs
MaTeMaTUYeCKUe WM  TPAKTUYECKUE  YIPaKHEHUs, KOTOpble JOJDKHBI  IO3BOJIUTh
oOyuarolemMycst Jy4llle U3y4uTh MOHATUS U METOJIbl, IPUMEHSIEMbIE UM JJIsl PELICHHS] TUIIOBBIX
3a7ad M3 COOTBETCTBYIOIIMX pa3fesioB AUCHMIUIMHBL. Pemenus 3agad  JOKHBI  OBITH
HOJTrOTOBJIEHBI, OPOPMIICHBI M ITPECTABICHBI B YCTAHOBJIEHHBIE CPOKH.

Hpennonar aCTCs, YTO PE3YJbTAThI ITPOMEIKYTOUHOI'O KOHTPOJIA (38.‘-ICT8.) ONPCACIIAOTCA
IO HuTOraM TeKymeﬁ arrecrauuu. B cjIydae, c€ClIni 06y‘12lIOI.I.IHfICfI HC TIIOKasall IO HuTOoram
TeKyLueﬁ aTTeCTallMd JIOCTaTOYHBIN YPOBCHBb YCBOCHUA MATCPUATIOB JUCHUIIINHBI, EMY 6y,I[CT
MNPEAJIOKCHO CAATh 3a4CT M0 9K3aMCHAIIMOHHBIM BOIIPOCaM, O6CY)KI[aeMLIM B IIEPBOM CEMECTPE
HU3YUCHUA JUCHUIIIINHBI.

B koHIe BTOpOro cemectpa n3ydeHus JUCHUIUIMHBI CTYAEHTHI CAAIOT 3K3aMEH. JK3aMeH
NPUHUMAETCS N0 SK3aMEHAIlMOHHBIM OuWiieTaM, KaXKIbli U3 KOTOPBIX BKJIIOYaeT B cels JBa
TEOpeTUYECKUX Bompoca. Ha caMocTosTeNnbHYIO TOJTOTOBKY K SK3aMeHY Bhlensiercs 4 JHs, BO
BpeMs ITOATOTOBKU K 3K3aMEHY IIPEAYCMOTPEHA IPYNIIOBasi KOHCYJIBTALIMS.

OngpIT npenoaaBaHusa AUCHUIIIIAHBI «KpI/IHTOI‘pa(I)I/I‘-ICCKI/Ie AJITOPUTMBI» TOBOPUT O
CJIO)KHOCTH €€ CaMOCTOATCIIbHOTO H3YUCHUSA JIA 06yqaromeroc;1, HECMOTpSA HaA HAJIUYIUC
JOCTATOYHO KAa4YCCTBCHHBIX y‘le6HBIX mocoOuii. DTo CBSI3aHO C HACBIIICHHOCTBIO H3Yy4aE€MOT'O
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Marepuasa M OOJBIIUM YHCIOM J1abOpaTOpHBIX pabOT, HEOOXOAUMBIX JUIsI TPHOOPETEHUS
HABBIKOB TPAKTHUYECKOTO HCIOJIB30BaHUS M3ydaeMoro matepuana. [loaToMmy mocemeHue Bcex
AyJUTOPHBIX 3aHATHU SBJISICTCS HACTOATEIIBHO PEKOMEHTYEMBIM.
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