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1. HIEJH U 3AJAYN JNCIUITVINHBI

Hean

BBenenne B nepcrnekTUBHBIN 1 OyPHO pa3BUBAIOLIMIACS Pa3es TEOPHH AITOPUTMOB.

3apaun:

— IIO3HAKOMUTDB CTYACHTOB C O6paTI/IMbIMI/I BbBIYTHMCJICHUAMMU
— THO3HAKOMUTDH CTYACHTOB C UACAMH KBAHTOBLIX aJITOPUTMOB,
— THOKa3aTb BO3MOXKHOCTDB IMPAKTUYCCKOI'O UCTIOJIBb30BAHNA KBAHTOBbBIX BBIYHCIIEHUH.

2. MECTO JCIUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHast amcuuruinHa (MOZyJb) OTHOCHUTCS K YacTH MPOrpammsbl, (HopMHUpyeMoi
yYaCTHHKaMU 00Pa30BaTENIbHBIX OTHOLICHUH, U U3y4aeTCsl Ha YETBEPTOM Kypce.

2.2. 1na u3y4yeHust JaHHOW yueOHOW AMCLUUIUIMHBI (MOIYJIsl) HEOOXOAUMBI 3HAHUS, YMEHUS
U HaBbIKH, COPMHPOBAHHBIC MPENLIECTBYIOIUMHI AUCUUIUTMHAME: «JIuHeiHas anrebpa», «luc-
KpeTHasl MaTeMaTukay, «MaTteMaTudeckas JIOTHKay, « Teopust BEpOATHOCTEN.

2.3. Ilepeyenp mocnenyromux y4eOHbIX AMCLUUIUIAH, IJISI KOTOPBIX HEOOXOIWUMBI 3HAHUS,
YMEHHUSI U HaBBIKH, (popMHUpyeMble NaHHOW yueOHOH MUCIMIUIMHON: BrinyckHas kBamuQuKamoH-

Hasi padora.

3. TPEBOBAHUA K PE3YJIbBTATAM OCBOEHUA JNCIHUIIJIMHBI

IIpouecc ocBOEHHUs! TUCHMILIMHBI HAMPaBIeH Ha (OPMHUPOBaHNE KOMIIETEHLUH (3JIEMEHTOB
crenyromux komnereHuit) B coorsercTBuu ¢ ®I'OC BO mo cCOOTBETCTBYIOIIEMY HAIIPABJIEHHIO

IIOATOTOBKH.

IlepeuyeHb naHupyeMbIX pe3yJbTATOB 00yUYeHHsl N0 AUCLHUIIHHE (MOIY.110),
COOTHECEHHBbIX ¢ HHAMKATOPAMH JOCTHKEHHSI KOMIIETEHIHI

HNuauxaropsl
Komnerenuus . Pe3yabTaTnl 00yueHus
KOMINeTeHIHH
ITK-3 CriocoOHOCTh TOHU- MK 1.1 3HaeT COBPEMEHHbBIN MaTeMaTuye-
MaTh U IPUMEHATDh B Hay4yHO- | CrocoOeH NMOHUMATh COBpe- | CKUH ammapaTr U TEOPETUYECKHE
HCCJIEIOBATEILCKON U MPH- MEHHBIN MaTeMaTHYECKUI | OCHOBBI HH(OPMATHKH.

KJIAIHOM NEATEIbHOCTHU CO-
BPEMEHHBII MaTEMaTUYECKHUN
amnmnapar, TeOpeTH4eCKUe OC-
HOBBI HH(OPMATHKH

ammapar M TEOpeTHYECKHe
OCHOBBI HH(OPMATHKH

YMeeT npuMeHsITb 3HAHUS JJISI
OTCJICKBAHHS COBPEMEHHBIX
TEH/ACHLUI Pa3BUTHSI MAaTEMATUKU
U HTHQOPMATHKH.

Braneer HaBBIKAMH IPOBEAECHUS
UCCJICIOBAHM.

MK 113 2

CriocobeH  mpUMEHSATH B
Hay4YHO-UCCJIEN0BATEIbCKOMN
U TIPUKJIAJHON AesITeNbHOCTH
COBPEMEHHBI MaTeMaThye-
CKMI anmapar

3HaeT COBPEMEHHbBIN MaTeMaTuye-
CKMI anmnapaTr U TEOPETUYECKHE
OCHOBBI HH()OPMATHKH.

YMeer co3naBaTh MaTeMaTHyie-
CKHE MOJIEJIH MTPEIMETHBIX 00a-
CTeH.

Bnaneer MeronamMu M TEXHOJOTHU-
SIMH TIPUMEHEHUSI COBPEMEHHOTO
MaTeMaTH4YeCKOro anmnapara.

MK 11xs3 3
CriocobeH  mpUMEHSATH B
HAayYHO-UCCJIET0BATEIbCKOMN

3HaeT COBPEMEHHBINM MaTeMaTuye-
CKMI anmnapaTr U TEOPETUYECKHE
OCHOBBI HH()OPMATHKH.




u HpHKHaHHOfI JACATCIIBHOCTH

Ymeer coznaBark HHGOPMALHOH-

TEOPEeTUYECKHEe OCHOBBI HWH- | HbIE MOJEJIH MPEIMETHBIX 00Ja-
dopmaruku CTell.
Brnageer meronaMu U TEXHOJIOTH-
SIMH TIPUMEHEHUS COBPEMEHHOT'O
arnmapara HTHPOPMATHKH.
[IK-2 Cnocobuocte mposo- | MK k2.1 3HaeT TEXHOJIOTUU U UHCTPYMEH-

IWUTh TIOA HAYYHBIM PYKOBOJ-
CTBOM JIOKaJIbHBIE HCCIIENO-
BaHMUsSI HAa OCHOBE CYLIECTBY-
IOLIMX METOIOB B KOHKPETHOMN
obnactu mnpodeccuoHaNbHON
OeATeNIbHOCTH,  NPUHUMATD
ydacTHe B Hay4YHBIX TUCKYC-
CHSIX, BBICTyHaTh C coodie-
HUSIMH U JIOKJIQAaMH, yCTHO-
ro, MHUCHbMEHHOTO M BHUPTY-
anbHOTO (pa3sMelleHnue B WH-
(bOopMaLMOHHBIX CETsIX) Xa-
pakTepa, MpencTaBisATh MaTe-
puanbel COOCTBEHHBIX HCCIIe-
JNOBaHUN, MPOBOAUTL KOPPEK-
TYpPY, PEAAaKTUPOBaHHUE, pe-
dhepupoBaHue padoT.

HNmeer HaBBIK MOATOTOBKH U
NPOBENEHUs] MyONHUYHBIX 0-
KJIaJIOB TI0 TEMaM BBITIOJIHsIE-
MBIX paboT

TaJIbHBIE CPEACTBA PaOOTHI ¢ Tpe-
3EHTALMSIMH.

YMeeT TOrH4HO BbICTPauBaTh IMO-
JaBaeMyo JUIsl IIUPOKON ay JUTO-
puH HHPOPMALIHIO.

Bnaneer nmpuemMaMu HCIONB30OBa-
HUsl yCTHOU pedu.

MK k2.2

Brnageer TexHonorusMu noju-
TOTOBKH JTOKYMEHTOB, CIIOCO-
OeH MPOBOIUTH KOPPEKTYPY,
penaktupoBaHue, pedepupo-
BaHUE padoT.

3HaeT OCHOBHBIE TPEOOBaHUS IO
NPEACTABICHUIO HAYYHBIX PE3yJib-
TATOB AJIS Ty OJTMKALHHL.

Ymeer GpopMyIHpPOBATH U MpeN-
CTaBJIATh HAYYHbIE PE3YJIbTATHI B
bopme nyOTrKaIUi.

Bnaneer UH(POPMALMOHHBIMU
TEXHOJIOTUSIMU ISl TIPEACTaBIIe-
HUsSI HAy4YHBIX pE3yJIbTATOB B
dhopme nyOIuKaIuii.

MK k23

Croco0eH TpOBOAWTL MO
HAYYHBIM PYKOBOICTBOM HC-
CJIEZIOBAHUSI HA OCHOBE CyIIle-
CTBYIOLINX METOAOB B 00Ja-
CTH TPOQeCCHOHATBHON Jes-
TEJBHOCTU

3HaeT npeaAMeTHYIO 00JIaCTh U Ma-
TEeMaTUYECKUN anmapar s ee
MOJISTTUPOBAHUSI.

YMeeT HCnonb30BaTh BO3MOXKHO-
CTH BBIYHUCIUTEIBHOM TEXHUKU
AJIA HAYYHbIX I/ICCJ'IGI[OBaHI/Iﬁ
BnaneeT HaBbIKaMU ITOCTPOCHUA
(dopManbHBIX MOAENEH U Mepexo-
Ja OT TPeaMETHOM 00JacTH K MO-
JEJTH U 00paTHO.




4. COAEPKAHMUE U CTPYKTYPA JUCHUIIJINHBI
OOBeM OUCIHUILINHBI COCTABIISIET 3 3a4eTHBIX enuHull, 108 4acoB, B TOM umciie 35 4aCOB Ha KOHTPOJIb, MPAKTUYECKAasl TOATOTOBKA 34,
dopma NpOMEKYTOUHON aTTECTALUU: 7 CEMECTP - HK3aMEH.
4.1. COAEPKAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKA3ZAHUEM BU/10OB YUEBHbIX 3A-
HATUU U OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAAEMUYECKUX YACOB
Buabi yueOHoii paGoThl, BKIIOYASI CAMOCTOSI-
TEJBHYH padoTy 00y4arLIUXCs H TPYAOEM-
KOCTh (B yacax) ®opMmbI TeKy-
Q- 1
e 5 | KonrakTHas pa6ora npenoaasa- a4 1Lero KOH-
. /;1 Pasaen aucuuniIHHbL/ TEMBbI § TeJIs ¢ 00yAFIIHMHUCS E = é TPOJId ycreBa-
S Cemunap- E t§ §. €MOCTH
ckue (npak- | Koutpoas | 2 & &
Jlekuun S w S
TH4eckue | o0ydenusi | Z s %
=
3QHSATHS) &}
1 |Knaccuueckue aqropuTMbl 7 2 4 2 8 3amanust B MT
1.1. Mamunse! Tetopunra. Beraucianvelie GyHkimm. CI0KHOCTb BBIUUCICHU. 2 4
1.2. Cnoxnocts Bbruucienuil. Knacest P u NP. [Ipumepst NP-nonHbIx 3a1au. 2 4
IIpenensl k1aCCUYECKUX BBIUUCIUTENECH.
2 |MareMaTuueckass MOIAEIb KBAHTOBBIX BBIUUCICHUN 7 6 16 4 20 KouTtponbHbie
3aaHUs
IIpesenrauun
2.1. ®oron, nonspuzanmst. Konuposanue {0,1} nmonsipuszanumeri porona. Kyour. 2 4
Cucrema KyOUTOB.
2.2. IlpoctpanctBo cocrosiamii. Oneparopel. KpoHekepoBo npousBeacHHE. 2 2
2.3. KBanroBeie BeposiTHOCTH. 3MepeHHne COCTOSIHUA. DJIeMEHTapHbIe Mpeod- 6 6
pasoBaHus. YHUTapHBIe npeoOpasosanus. [Ipeobpaszosanus [Taymu. IIpeobpa-
3oBaHue Younma-Anamapa.
2.4 KBaHTOBBIN KaHa CBS3U. 2 2




2.5. Knonuposanue. Tenenopranus. CBepXIJIOTHOE KOAUPOBAHUE. 2 2
2.6. ObpaTHMBble BBIUHUCIICHUS. 2 4
3 |KBaHTOBBIE AITOPUTMBI 7 8 14 4 20 KonTponbHeie
3a0aHus
IIpesenTanuu
3.1. Anroputm Joitua-Mosxu. 2 2
3.2. Anropurm CaliMoHa. 2 4
3.3. [IpeoOpazosanue Pypbe 2 4
3.4. ®axropuzauus. Anropurm [lopa. 6 6
3.5. Anropurm I'poBepa 2 4
Hroro uacos 16 34 10 48
4.2. TIJIAH BHEAYJUTOPHOM CAMOCTOATEJBHON PABOTHI OBYYAIOIINXCA O JUCIUIIIVHE
CamocTosiTesibHAst pad0oTa 00y4YAIOLIHXCS YueoHo-
C C 3 OueHo4HOe cpea-| o) OAHIecKoe
e Haseanue paszgena, TeMbl Bua camocros- porH ATpaTe! H PEA™| o6ecneqenne ca-
MeECTp - BbBIITIOJIHE- BpEMECHH CTBO .
TECJIbHOH paﬁOTbI (qac ) MOCTOSAATCJIBHOH
i ) paboThl
7  |Pazmen 1. Knaccuueckue almropuTmbl YUITHUH 1-2 nen. 8 3aganus B MT HOC DOMIC,
auteparypa 1,3
auteparypa 1-4;
7  |Pasmen 2. MaremaTuueckasi MOJI€Ib KBAHTOBBIX BBIYMCICHUN YUJITUH 3-9 nen. 20 Ilpesentanus | nepuoguvecKue
y3aanus 1
auteparypa 1-4;
7  |Pazmen 3. KBaHTOBBIE aIrOpUTMBI YWUJITHUH 10-17 nen. 20 IIpesenranusa | nepuoguyeckue
n3aaHus 1
OO011ast TPy A0EMKOCTh CAMOCTOSTEIbHON pabOThI MO TUCIUILIMHE (4ac) 48




CamocrosiTesibHast pad0oTa 00y4YArOIHXCS YueoHo-
METOqHYECKOe
Ce- Cpoxn 3atpatel  |Ouenounoe cpea- A
HasBanue pasaena, Tembl Bua camocros- oGecnieueHue ca-
MeECTp - BBIIIOJIHE- BpEMECHH CTBO I
TeJILHOI PaGoThI MOCTOSAITENIbHOM
HHS (uac.)
padoThI
N3 HuX 00BEM CaMOCTOATEIbHOM PabOThI ¢ UCTIOIB30BAHUEM SJICKTPOHHOTO OOyYEeHHSI U AUCTAHLIU-
OHHBIX 00Pa30BaATEIHHBIX TEXHOJOTHH (4ac)

4.3. COJIEP/KAHME YUEBHOI'O MATEPHAJIA

1. Kuaaccuueckue aJropurmsl.

Marmunsl Tetopunra. Beraucnumelie gyukun. CinoxHocTs Berauciennii. Kimacest P u NP. ITpumepsr NP-nonsbIx 3ana4. IIpenensr kaccuaeckux
BBIYMCIIUTEIIEH.

2. MartemaTuyeckasi MoJeJib KBAHTOBbIX BbIYHCJIEHHH.
Ky6ur u cucrema kyburos. [IpocTpanctBo cocrosinuii. Kponekeposo npoussenenune. KBanroseie BeposiTHOocTH. M3Mepenne coctosiHus. KBanTo-
BBl KaHAJ CBSI3H. DJIEMEHTapHbIe peoOpasoBaHus. YHuUTapHble mpeodpaszosanus. [Ipeobpasosanus [laymu. [Ipeobpaszosanue Yomma-Anamapa. Ma-

Bepcus 1 quddy3usi. 3anper KBaHTOBOTO KJIOHHpoBaHus. KBaHToBas Tenenoprarusi. CeepxIuioTHoe kogupoBanue. OOpaTuMble BEIMUCICHHUS.
3. KsaHTOBBIE AITOPUTMBL

Anropurm Jloitya-Uoxu. 3anava o HaxoskaeHuu nepuona ¢pynkuuu. Anropurm Caiimona. JluckperHoe npeobpaszoBanue @ypoe. Pakropusanmsi.
AunroputMm Llopa. [Touckossrit anroputm ['posepa.

4.3.1. IlepeyeHb CEMHHAPCKHUX, NPAKTHYECKHUX 3aHSATHH H Ja0opaTopHbIX padoT

Ne  (Ne pasgena u| HanmeHoBaHue CeMHHAPOB, MPAKTHYECKHX H JIa00PATOPHBIX pa- TpyaoemkocTn OueHouHbIe ®opmupyembie
n/H TeMbI oot (uac.) cpeacTBa KOMIEeTeHITHH
Bcero | U3 Hux (uHgUKATOPBI)*
4acoB |mpaKTH4Ye-
cKas
MOAr0TOB-
Ka
1 2 3 4 5 6 7
1 1.1 Mammnbl Teiopunra. Berancaumeie dyukumn. CI0KHOCTh BBIMHCIC- 2 2 Sayarme MT Cm. 1.3




HHUH.

1.2. Crnoxnocts Bbruncnennii. Kinaccst P u NP. IIpumepst NP- 2 2 YCTHBIH OIIPOC, Cm. . 3
o IIMCHEMCHHDBIC 3aJaHMs
nojHbIx 3a0a4. [Ipenensl K1acCUYECKUX BBIUUCIUTENEH.
2 2.1 ®doron, momspusaims. Koguposanue {0,1} monspuszamueit porona. Ky- 2 2 YerHbIi o1poc, Cm. 1 3
out. Cuctema KyOUTOB. TIMCEMCHEHBIC 3a/1aHITT
2.2. IIpocrpanctBo coctosuuii. Oneparopsl. KporekepoBo mpousseacHHS. 2 2 YerHbIi o1poc, Cm. 1 3
IIMCHbMCHHBIC 3aJaHs1
2.3. KganToBbIe BeposTHOCTH. M3MEpeHHE COCTOSHUA. DNEeMEHTApHBIE TPe- 6 6 YcTHBIi o1poc, Cm.m 3

obpasoBanus. YuurtapHbeic npeobpasosanus. [Ipeobpasosanus [Naymm. THCHMEHHBIC Sa/1atHA

[Tpeobpazosanue Yomma-Axamapa.

24. KsanToBeIl KaHAT CBS3H. 2 2 YcTHBIT o1poc, Cm.m 3
IIMCHbMCHHDBIC 3aJaHs
2.5. Knonuposanue. Tenenopramus. CBepXII0THOE KOJHUPOBAHUE. 2 2 YcTHBIi o1poc, Cm.m 3
IIMCHEMCHHBIC 3aJaHs1
2.6. OO0paTHMEBIC BBIYHCIICHUSL. 2 2 YcTHBIi o1poc, Cm.m 3
IIMCHEMCHHBIC 3aJJaHMsI
3 3.1 Anropurv [lotiua-Moxu. 2 2 YcTHBIi o1poc, Cm. 1. 3
IIMCHbMCHHDBIC 3aJaHs
3.2. Anroputm CatiMoHa. 2 2 YT o1poc, Cm.m 3
IIMCHEMCHHBIC 3aJJaHIs1
33. [Mpeobpasosanne Pypoe 2 2 YT o1poc, Cm. 1. 3
ITMCHEMCHHBIC 3aJJaHs1
34. daxropuzarmst. Anroput™ Llopa. 6 6 YcTHBI o1poc, Cm. 1. 3
IIMCHbMCHHDBIC 3aJaHsI
3.5 Anroput™ I'poepa 2 2 YcTHBIi ompoc, Cm.m 3
IIMCHbMCHHDBIC 3aJaHsI
Bcero 34

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITeJIbHOE H3YUeHHe CTYAeHTAMH B PAMKAX caMOCTOsITe/IbHOI padoTsl (CP)
He nmpeaycmoTtpeHo.

4.4. METOJJUYECKHE YKA3AHUA 110 OPTAHU3AIIMN CAMOCTOSITEJIBHOM PABOTHI CTYAEHTOB

CamoctosiTenpHas paboTa CTyAeHTOB BCeX (JOpM U BUAOB OOYUECHHUSI SIBJISIETCS OIHUM U3 O0s3aTENbHBIX BUAOB 0Opa30BaTENIbHOHN NesiTeIbHO-
cTH, obecneunBaroliei peannzannio TpedoBannii PenepanbHBIX rOCyIapCTBEHHBIX CTAHAAPTOB BhICIIEro odpasosanus. CornacHo TpeOOBaHUAM HOP-
MATUBHBIX JOKYMEHTOB CaMOCTOSITeNIbHAsSI paboTa CTYJEHTOB SIBJISIETCS 00S3aTeIbHBIM KOMIIOHEHTOM 00pa30BaTEIbHOTO MPOIIECCa, TaK Kak OHa odec-
MEYNBACT 3aKPETUICHUE MOJTyYaeMbIX Ha JICKIIMOHHBIX 3aHSITHIX 3HAHUU MyTeM NMPUOOpPETeHHsI HABBIKOB OCMBICIICHUS] U PACHIMPEHUS] UX COMEPIKAHUS,
HABBIKOB PEIICHUS aKTyaJbHBIX mpodyieM (GopMUpOBaHUs OOIIEKYIBTYPHBIX U MPO(ECCHOHANTBHBIX KOMITETEHIIUHN, HAyYHO-UCCIEIOBATEIbCKON esi-
TEJIBHOCTH, MOJATOTOBKH K CEMHUHapaM, JJadopaTopHbIM paboTaM, caade 3a4eToB M 3k3aMeHOB. CamocTosTeNnbHas padoTa CTYASHTOB MPEACTABIISET CO-




00l COBOKYIMHOCTb ayJUTOPHBIX M BHEAYIUTOPHBIX 3aHATHI U padot. CamocTosTenbpHAs paboTa B paMKax 00pa3oBaTeIbHOIO MPOLIECCa B By3€ perraeT
CIEOYIOIINE 3a1a4H:

— 3aKpeIUICHUEe U PaclIUPEeHUe 3HAHUHI, YMEHUH, MOJYYEHHBIX CTyACHTAMH BO BPEMs ayIUTOPHBIX M BHEAYAUTOPHBIX 3aHATUN, MPEBpALICHUE UX B
CTePEOTHIIbl YMCTBEHHOH 1 (PH3UYEeCKON AeSITeTbHOCTH,

— IpUOOpPETEHNE TOMOJHUTENBHBIX 3HAHUH U HABBIKOB MO JUCLUIUIMHAM y4eOHOTO TUIaHa;

— ¢opMupOBaHUE U pa3BUTHE 3HAHHUI U HABBIKOB, CBSI3aHHBIX C HAYYHO-HCCIEOBATENbCKON IEATENIbHOCTHIO;

— pa3BHUTHE OPUEHTALUN 1 YCTAHOBKH Ha KAYECTBEHHOE OCBOCHHE 00pa30BaTEIbHON MPOTPAMMBL;

— pa3BUTHE HABBIKOB CAMOOPraHU3aLNY,

— opMHpOBaHHE CAMOCTOSTEIBHOCTH MBILUIEHHUS, CIOCOOHOCTH K CAMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOpEAIN3aLnY,

— BBIpabOTKa HaBBIKOB 3(h(hEKTUBHOM CAMOCTOSTENbHON MPO(PECCHOHATBHON TEOPETUIECKON, MPAKTUYECKON B yueOHO-UCCIe0BATENbCKON esTelNb-
HOCTH.

HoaroroBka k gexkuun. KauectBo 0CBOSHMs CONEPKaHMsT KOHKPETHOW MUCHMITIMHBI MPSIMO 3aBUCUT OT TOTO, HACKOJIBKO CTYAEHT caM, Oe3
BHEIIIHETrO NPUHYKAeHUsT GopMupyeT y cedst yCTAaHOBKY Ha TMOJYYEeHHE Ha JIGKLUSAX HOBBIX 3HAHUH, JOMOJHSIOLINX YK€ UMEIOLINeCs 110 JaHHOW JTUC-
LUIIMHE. BpeMs Ha MOATOTOBKY CTYJAEHTOB K JIByX4aCOBOM JIEKLIUM [0 HOPMAaTHUBaM COCTaBJisieT He MeHee 0,2 yaca.

IloaroroBka K NpaKTHYECKOMY 3aHATHIO. [IONrOTOBKA K MPAKTUYECKOMY 3aHATHIO BKJIKOYAET CIEAYIOIUE 3JIEMEHTHI CAMOCTOSTEIbHON Aesi-
TEJILHOCTHU. YETKOE NMPEACTABICHUE LU U 3a4a4 €ro NPOBENCHNsI, BbIACICHUE HABBIKOB YMCTBEHHON, aHAIMTUYECKOH, HAYYHOU NEATEIbHOCTH, KOTO-
pBIe CTaHYT Pe3yJIbTaToOM mperncrosimeii padotsl. BeipaboTka HaBBIKOB OCYINECTBISIETCS € MOMOIIBIO NOJMy4YeHHUs1 HOBOM MH(popMannu 06 u3ydaeMbIxX
MpoLecCcax U ¢ MOMOULIBIK) 3HAHUS O TOM, B KAKOW CTENEHU B AAHHOE BPEMsI CTYIEHT BJIafieeT METONAMU UCCIEN0BATEIbCKON NEATEIbHOCTH, KOTOPBIMHU
OH CTaHET IMOJIb30BATHCS HA MPAKTUUECKOM 3aHATHH. [10AroTOBKa K MPAKTUYECKOMY 3aHSITHIO Hepenko Tpedyer mopdopa MaTepuana, JaHHBIX U CIie-
[[UAJIbHBIX UCTOYHHUKOB, C KOTOPBIMH MpeACTOUT yuebHas padora. CTyaeHTbI TOJDKHBI IOMa MOATOTOBUTH K 3aHATHIO 3—4 mpuMepa GOpMyJIHPOBKU
TE€MBbI MCCIEOBAHUS, MIPEACTABICHHOIO B MOHOrpaUsX, HAyYHBbIX CTaThsIX, OTYETAX. 3aTE€M OHU CAMOCTOSITEJIbHO OCYIIECTBISIIOT MOUCK COOTBET-
CTBYIOIIUX MCTOYHHUKOB, ONPEAEISIOT aKTyaJbHOCTh KOHKPETHOIO MCCIIEOBAHUS MPOLIECCOB M SIBJICHUH, BBIICIISIIOT OCHOBHBIE CITOCOOBI TOKA3aTeb-
CTBAa aBTOPAaMH HAy4HbIX pabOT IIEHHOCTH TOrO, YeM OHH 3aHHMAIOTCSA. B Xome camMoro mpakTHUECKOro 3aHSTHs CTYIEHTHI CHadajla MPEACTaBISIOT
HalIeHHbIE UMM BapUAHTHI (POPMYIMPOBKH AKTyaJIbHOCTH UCCIENOBaHMS, OOCYXKAAOT X M OOOCHOBBIBAIOT CBOE MHEHHE O HAWJIYYIIEM BapUaHTE.
Bpemst Ha NOATOTOBKY K MPAKTHYECKOMY 3aHATHIO IO HOPMAaTUBaM COCTaBJsieT He MeHee 0,2 Jaca.

IoaroroBka k JadopaTopHoMy 3aHATHIO. CaMOCTOSATENbHAS MMOATOTOBKA K JAOOPATOPHOMY 3aHSTHUIO HANpaBJIeHA: HAa Pa3BUTHE CIIOCOOHO-
CTH K YTE€HHIO HAYYHOW W MHOH JINTEPATyPbl, HA TIOUCK AONOJHUTENbHON HHpOpMannu B cetn MHTepHET, Mo3BOIsIOIIeH Ty 0ke pa3o0paTecsi B HEKO-
TOPBIX BOIPOCAX;, HA BbIAENEHHE NpU paboTe ¢ pa3HbIMH MCTOYHHUKAMHU HEOOXOIUMON MH(pOpMaLnK, KOTopas TpeOyeTcs A MOJHOLEHHOTO BBIITONI-
HEHHS NMPAKTUYECKUX 33JaHNN; Ha PA3BUTHE YMEHHUS OCYLIECTBJISITh aHAJIHM3 BHIOPAHHBIX HCTOYHHKOB MH(POPMALIUH, OLIEHUBAHUS TOCTOBEPHOCTH HC-
TOYHHUKA, HA BO3MOXHOCTb CAMOCTOSITEJIbHOTO PEIICHUs Psiia 3aAa4, NPEAJIOKEHHBIX JIs1 CAMOCTOATENBHOIO NPOPEIIUBaHusl. BpemMs Ha MOATOTOBKY K
71a00paTOPHOMY 3aHSTHIO 110 HOPMATHBAaM CocTaBisieT He MeHee 0,2 yaca.

HoaroroBka k koanokBHYMYy. KomnoksuyMm npeacrasisier coOoil KOJUIEKTUBHOE OOCY)KISHHE pas3zielia TUCLHUILIMHBI HA OCHOBE CaMOCTOs-
TEJBHOTO U3yUEHHsI 3TOro paszaena cryaeHTamu. [lonroroBka Kk JaHHOMY BUAY y4eOHBIX 3aHATHH OCYIIECTBISIETCA B cieaytomeM nopsake. Ilpenona-
BaTeNb JaeT CIUCOK BOMPOCOB, OTBETHI HA KOTOPBIE CJEAYEeT MONYyUYUTh MPU U3yUEHUU ONPEEIeHHOr0 NepeyHsl HayuHbIX HCTOYHUKOB. CTyieHTaM BO



BHEAYAUTOPHOE BpeMsi HEOOXOINMO MPOYHTATh CHEHAIBHYIO JINTEPATypPy, BBITHCATH U3 HEE OTBETHI HA BOMPOCHI, KOTOPbIe OyAyT 0OCYyKIaThCs Ha
KOJJIOKBHYME, MBICJIEHHO C(hOpMYJIMPOBaTh CBOE MHEHHE MO KaKJOMY M3 BOIPOCOB, KOTOPOE OHM BBICKAKYT Ha 3aHSATHH. BpeMs Ha MOATOTOBKY K
KOJUIOKBUYMY [0 HOPMAaTHBaM COCTaBJisieT He MeHee 0,2 Jaca.

HoaroroBka K KOHTPOJIBbHOI padoTe. KoHTpoibHas padoTa Ha3HAYAaETCs MOCIE M3YUYEHUsI ONPEIESICHHOTO pasnena (pas3ieioB) AUCHUTUINHBI
U TIPEACTABIsIET COO0H COBOKYITHOCTD Pa3BEPHYTHIX MHUCbMEHHBIX OTBETOB CTYACHTOB Ha BOIIPOCHL, KOTOPbIE OHH 3apaHee MOJIydaroT OT MPernoaaBare-
as1. CamocTOsITeNIbHASL TOATOTOBKA K KOHTPOJIBHOM padoTe BKIIFOYAET B C€0sl: — M3yUeHHE KOHCIEKTOB JIEKLIUH, PACKPBIBAIOIINX MaTepuall, 3HAaHHUE
KOTOPOTO IPOBEPSIETCS] KOHTPOJIBHOHN paboTOMH; MOBTOpEeHUe yueOHOro MaTepuaa, MoJlyueHHOrO PH MOATOTOBKE K CEMHHAPCKHM, MPAKTUYECKIM 3a-
HATUSAM U BO BpPeMsl UX NPOBEACHUS; U3yUeHUE JONOIHUTEIbHON INTEPATyPhl, B KOTOPOH KOHKPETU3UPYETCs COZlep KaHHue NMPOBEPsEMbIX 3HaHUIL; co-
CTaBJIEHHE B MBICIICHHON (hOpMEe OTBETOB Ha IOCTABJICHHBIE B KOHTPOJBHOH padoTe BOMpPOCH], (HOPMHUPOBAHHME IMCUXOJOTHYECKOH YCTAHOBKHM HA
yCIELTHOE BBIMOJHEHNE BCEX 3a1aHni. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHOM padoTe Mo HOpMaTHUBaM COCTABIISIET 2 Jaca.

IMoaroroBka k 3auery. CamMocTOsATENbHAS [TOATMOTOBKA K 3a4€Ty JOJDKHA OCYILECTBISTHCS B TeueHUe Bcero cemectpa. Iloaroroska BkirouaeT
cJenyrolye JeHCTBUSA: NIepeunTaTh BCE JIEKIMH, a TAK)Ke MaTepuasbl, KOTOpble TOTOBUJIMCH K CEMUHAPCKUM U MPAKTUYECKUM 3aHATUSAM B TEUEHUE Ce-
MeCTpa, COOTHECTH 3Ty WH(POPMALHIO C BOIIPOCAMH, KOTOPbIE JAaHbI K 3a4eTy, €CIM WH(POPMALUN HEJOCTATOYHO, OTBETHl HAXOIAT B MPEIJIOKEHHON
npernojasaresieM nuTepatype. Pexomennyercs aenaTh KpaTkue 3anucu. Bpemst Ha MOATrOTOBKY K 3a4eTy IO HOpPMaTHUBaM COCTaBJISIET HE MeHee 4 ya-
COB.

HoaroroBka k 3x3ameny. CaMoCTOsITENNbHASI TOATOTOBKA K SK3aMEHY CXOJKa C IMOATOTOBKOH K 3a4eTy, 0COOEHHO ecnu oH auddepeHInpoBaH-
Helld. Ho oObeM yuebHOro Marepuana, KOTOPbIH HY>KHO BOCCTAHOBUTB B MaMSITH K 5K3aMEHY, BHOBb OCMBICIHTD H IOHSTh, 3HAYUTEIBHO OOJIbINE, MO-
sTOMy Tpedyercst Ooblie BpeMeHH U YMCTBEHHBIX YCHIINH. BaxHO chOpMHpPOBATH LETOCTHOE MPEACTABICHIE O CONEP’KAaHNHM OTBETAa Ha Ka)KIbIA BO-
IpOC, YTO MPEANoaraeT 3HaHue Pa3HbIX HAYYHBIX TPAKTOBOK CYLTHOCTH TOTO HJTM MHOTO SIBJICHUSI, IPOLIECCA, YMEHHE PACKPBIBATh (PAKTOPHI, OIpere-
JSFOIIME MX MPOTUBOPEYHBOCTD, 3HAHUE UMEH YUEHBIX, H3Y4YaBIINX 00CyKaaeMyro npobiemy. HeoOxonumo Takke npuBecTH HHPOPMALIUIO O MaTepH-
ajax SMIUPUYECKUX UCCIENOBAaHUMN, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MOATOTOBKY CTYJIEHTa K SK3aMeHy. Bpems Ha MOATOTOBKY K 3K3aMeHY IO HOp-
MaTHUBaM COCTaBJIsIeT 36 4acoB /it OaKaJaBpoB.

B ®BT'OY BO «MI'Y» opranusanus caMOCTOSITEIBbHON paboThl CTYASHTOB perjaMeHTupyercs IlonokeHneM o caMoCTosITeNbHOM padoTe cTy-
J€HTOB, NPUHATHIM Y ueHbIM coBeToM UI'Y 22 nronsa 2012 r

4.5. INPUMEPHASA TEMATUKA KYPCOBBIX PABOT (ITPOEKTOB)

He nmpeaycmotpeHo.






7. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

ITpu peanmsanmy JaHHOTO Kypca MCIONB3YIOTCS CleAylomue oOpa3oBaTebHbIE TEXHOJO-
T'UU. TEXHOJOTHH TPATULMOHHOTO OOYUYEHHsI, TEXHOJOTHH MPOOJIEMHOro OOyuYeHUs], TEXHOJOTHU
00y4eHHsI B COTPYIHUYECTBE, TEXHOJOTHH KOHTEKCTHOrO OOYUYEeHHMsI, HHTEPAKTHBHBIC TEXHOJIOTHH,
TEXHOJIOTUHU TUCTAHIIHOHHOTO O0YUYEHMSI.

8. OHEHOYHBIE MATEPHAJIBI VTSI TEKYIIEI'O KOHTPOJISI K
MMPOMEXYTOUHOU ATTECTALIUN

8.1. OHEHOYHBIE MATEPHAJIBI 1JIA BXOJHOI'O KOHTPOJIA
He nmpeaycmoTpeHsL.
8.2. OHEHOYHBIE MATEPHUAJIBI TEKYHIEI'O KOHTPOJIA
JIeMOHCTpallMOHHBII BAPHAHT KOHTPOJILHOH PadoThI
Nel
1. @ynkumro f= (0111 1110) npencraButb 0OpaTUMOIA: a) MOACTAHOBKOM, 0) TaOnuLel.

2. IlpencraButh 0OpaTUMYIO (PYHKIHIO B MATPUIHOM BHIE

t x| y | z f] x| y | z
0 0 1 0 0 0 1 0
0 0 ] 1 0 0 ] 1
] 0 0 0 1 0 0 0
] 0 0 1 ] 0 0 1
0 ] 0 0 0 1 0 0
0 ] 0 1 0 ] 0 1
0 ] 1 0 1 ] 1 0
0 ] ] 1 ] ] ] 1
0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 1
] 0 1 0 ] 0 ] 0
] 0 ] 1 ] 0 ] 1
] 1 0 0 ] ] 0 0
] ] 0 1 ] ] 0 1
] ] 1 0 0 ] 1 0
] ] ] 1 0 ] ] 1

3. IlpencraBuTh nepecTaHOBOYHYIO MaTpuLly M B Buje BEKTOpa
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0000000001000000
0000001000000000

4. BemoxauTh npeodbpazosarne M (¢)
BekTopa ¢ = ( 000011110000 1111)

JIeMOHCTPaLIMOHHBIN BapHAHT JIAOOPATOPHON pabOTHL

Anropurm Jloiiva-Jlxomia

Paccmotpum nBa kiacca OyneBbix ¢yHKUuH. IlepBhiii Ki1acc COOEPKUT BCe KOHCTAHTHBIC
byHkumy, T.€. QyHKIUH, BEKTOP KOTOPBIX cocToHT b0 m3 omHux O mubo u3 omaux 1. Bropoii
KJIACC CONEPIKUT BCe (DYHKLIMH, BEKTOP KOTOPBIX COAEPIKHUT MOJOBHHY O M MOJOBHHY 1, UX Ha3bl-
BAIOT COAJIAHCUPOBAHHBIMU (PYHKLIUSMH.

3amava 3aKII0YAETCs B OTPEACIICHUH KJ1acca, K KOTOPOMY MPHHAIJICKUT 3a1aHHas (PyHKIUS.

ANTOPUTM peleHusl 3TOH 3a7ayd B TEPMUHAX JIMHEHHBIX MpeoOpa3oBaHUN MPOCTPAHCTBA

C**"Y Yrak, umeercs S, 3anaHHas cBoeu marpuuen M.,

28D

BxomHbpIMU MaHHBIME AJIT ITOPUTMa OYIET BEKTOp ¢, U3 uHbL 2" uMeromuii

@ = (10..0Y :[é}@@@...@(é}

HepBblli mar anropurMa 3aKIOYAETC] B NPUMEHEHHH K @, IpeoOpasoBaHUs

2

BUI

T, = ((1) ?j@i(% _D@...@ LG _D 3o nmpeodpa3oBaHue NEHCTBYET Ha MOJIOBHHY KOMIIOHEHT

N V2
BEKTOpa ¢, Kak npeoOpaszoBaHMe Anamapa, U TOKAECTBEHHOE Ha BTOPOH IOJIOBHHE KOMITOHEHT
¢, - B pesynbrare nongyyaercst BEKTOpP ¢, KOTOPbIl MOXKHO MPEICTaBUTh B BUJE:

o -(313Jo 8- =110

1 1 el ‘
W @ = @J@—\(ll...l) =——(1...10...0)".
V2° V2°
Bropoii mar 3aki04aeTcst B npuMeHeHnd QyHkimu M, k BeKTOpy ¢ . [lonmy4eHHbiii BekTOp
¢, €CTb NEPECTAaHOBKA KOMIIOHEHT MEXAY BEPXHEH U HIKHEH MOJOBUHAMHU BEKTOPA ¢, COIIACHO

M

%) :Mf¢’1~
Ha Tperbem mare nmpeobpazoBanue 7; BEKTOpa ¢, MOKHO MPEACTABUTH B BUIE CICAYIOIIErO
MIPOU3BEACHUSA
100 -0
(1 0\u(10 10Y [0--1 0 0
(3 efao-ob {854 505 |
0200 - —1

Taxoe mpeodpa3oBaHne BTOPYIO MOJIOBHHY KOMIIOHEHT BEKTOpa ¢, YMHOXKaeT Ha —1, ocTaB-
JIsisl IEPBYIO Oe3 U3MEHEHUsI
s =1, .
YeTBepThiii mar NoBTOPSET MpUMeHEHHEe QYHKIMU M ., HO K BEeKTOpY ¢;. BBumy obpartu-

MOCTH Hp606pa30BaHI/I$I Mf Ha CaMOM J€JI€ TPOUCXOAUT B KAKOM-TO CMBICJIC BOCCTAHOBJICHUC



BEKTOPa ¢,, OJHAKO C U3MEHEHHEM 3HAKa TeX €ro KOMIIOHEHT, KOTOpbIe Ha Imare 2 ObLIH mepecTaB-
JieHbl BO BTOPYIO [TOJIOBUHY BEKTOpA @, .

1 o %on 1 1 o Fon Nt
0, =M @, =——((-1)™...(-1) 7" 0...0)' =[ j@—((—l) (D)"Y, tme o, =1, ecnu Obuta co-
4 773 '2;1 0 ’2;1

OTBETCTBYIOLIAsl IEPECTAHOBKA U ¢; =0, B IPOTUBHOM ClIy4ae.
IsiTeiii mar nosropsier war 1: npuMensiercst npeodpazoBanne I, K BEKTOPY ¢, . ITO MOXKHO
IIPEACTABUTD B CIEAYIOLIEM BUAE:

0 =Ty, = [(1) ?j@ ® %[G ~ D ®..® G ~ {D((—l)%...(—n“z" ).

t L2 n
Ilycte @5 =(7y7)7,..7,.)'. PaccMoTpuM BekTOp @, IUIsi Ciy4ast KOHCTAHTHOM byskuu  f”

Eciu f" =0, To BeMoONHsAETCS ¢, =0 ays BCex 7; ecau  f" =1, TO BBINOJHIETCA «; =1 A1 BCEX 1.
ITo cBoticTBaM MaTpuLbl AaMapa mojnydaeM BUA BekTopa ¢ = ((£1)0...0).

s cnydas cOanancupoBaHHON QyHkumu f” monoBuHa @, Oyaer paBHa O W MOJOBHHA PaB-
Ha 1. OTKyza crnenyer, uTo BEKTOpP @5 UMEET NpencTaBieHue ¢; =(07,7,..7,. ) .

ITocnenHuM mecTbIM IATOM aNTOpPUTMA SIBJI€TCS U3MepeHue. i 3Toro JoCTaTouHO HalTH
CKaJIIpPHOE MPOU3BEIEHHE U3MEPSIEMOr0 BEKTOPa Ha €ro MPOEKLHIO.
PaccmoTpuM  mpoekuMo0  @;  Ha  NOANPOCTPAHCTBO,  MOPOXKIAEHHOE  BEKTOPOM

1 1 1
[Oj ® [Oj ®..® Loj =(10...0)". Marpuna omneparopa MPOEKTUPOBAHUSA HMEET BUJ:
(10 10 10
Pr= 00 ® 00 ®..8 00/ Pesynbrar npoeKTHPOBaHMS MOJYYAETCS HEMOCPEACTBEHHBIMHU BbI-

YUCIIEHUSMU Pr o, = [((1) 8) ® ((1) 8) ®..® ((1) 8D(7011”'12" )Y =(z,0..0)".
OxoHUATENBHO U3MEPEHHE MPEACTABICHO (PYHKLINOHAIOM
r=(p,Prog) =((7,7,.. 7,0 ),(7,0...00) = 7, |
3anmanwue 1. IlpoBeputs pyHKIHIO fX7,X2,%3)=(10010110) Ha MPUHAANEKHOCTD KJIacCaM.
3anmanue 2. Ilposeputh pyHkumo g(x;,x2,x3)=(11111111) Ha TPUHAIIEIKHOCTD KJIACCAM.
3anaHue 3. UccnenoBaTe  BEpOSTHOCTHOE  pacmpenenieHne 1t (PYHKUUH
glxs,x2,x3)=(11101111).
3ananue 4. UccnenoBaTe  BEpOATHOCTHOE  pacmpenenieHne 1t (PYHKUUH

g(x1,x2,x3)=(10100010).

8.3. OHEHOYHBIE MATEPHUAJIBI HIPOMEXYTOYHOTI'O KOHTPOJIA

Marepuann! AJsi NPOBEAeHHs TEKYINEro U MPOMEXYTOYHOr0 KOHTPOJISI 3HAHHH CTyJeH-
TOB:

Bup xontpons KonTponupyemsie Te- KonTtponunpyembie
MblI (pa3gesibn) KOMIIeTeHHH/ HHIH-
KATOpbI
1 2 3 4




IIpesenTanns Paznen 1. Knaccnueckue
AINTOPHTMBI

Paznen 2. Maremaruue-
CKasad MOAC/Ib KBAHTOBBIX
BBIYHCIICHUN
Pazmen 3.

AJITOPUTMBI.

KBanrtosnie

TIK-3/ UK s
TK-3/ UMK 1.2
TK-3/ UK 15 3
TTK-2/ K 1
TK-2/ UMK 122

KonTtponphas padora Pazpen 2. Maremarnue-
CKasd MOACIb KBAHTOBBIX

BBIYUCIICHUH

TIK-3/ UK .
TK-3/ UK 1.2
TK-3/ VK 15 3
TK-2/ UK 2

Paznex 2. Maremaruue-
CKasad MOACIb KBAHTOBBIX

JlaGoparopuas pabota

TIK-3/ VK .
TIK-3/ VJIK .2

BBIYMCIIEHAI TK-3/ UK 133
Paznen 3. Ksanrossie | ITK-2/ MK 23
ANITOPUTMEI.

IIpuMepHBIH CIHCOK NMPE3eHTALMM:

1. Knaccuueckue BBIMUCIUTEIbHBIE YCTPOUCTBA.

2. IIpobaema: P =NP?

3. KBaHTOBBII KaHa CBS3U.

4. TenenopTanusi COCTOSTHUS KyOHTa.

5. PaGora anropurma Jloitua-Mosku st moGbIX ByHKIHM.
6. uckperHoe npeodOpazosanue Dypoe.

7. Onepatop oTpakeHUst OTHOCUTEIBHO CPEIHETO.

8. IIpeobpazosanue Yosma-Anamapa.

10. Anroputm CaiiMoHa. Beraucienne BepOATHOCTH yCriexa.
11. ®axTopuszauus. Pynkuus Diinepa.

12. 3amaua 0 HAXOXKICHUH TIEPUOTA.

IIpuMepHBINH CIHCOK BONPOCOB K IK3AMEHY:

. Ilpenenbl KJ1aCCUUECKUX BbIUHUCIUTENEN.

. IlonsiTne kybura (kBaHTOBOTO OUTA).

. KBanrosble cuctempl. COCTOsIHME KBAHTOBOM CUCTEMBI.

. U3mepenue coctosiHus. KBaHTOBbIE BEPOSITHOCTH.

. IIpoctpancTBO cocTosnui. basucel. Kponexkeposo npousseaeHue.
. DneMeHTapHbIe TpeoOpa3oBaHusl. Y HUTAPHbBIE MPEOOPA3OBAHMSL.
. IIpeobpazoBanue Yosma-Anamapa.

. MuBepcus u quddysus.

. IlpyHIIUIT KBAHTOBOM CBSI3U.

. 3ampeT KBaHTOBOTI'O KJIOHUPOBAHUSI.

. KBaHTOBAas Tenenopranus.

. Anroputm Jloitua-Mosxu,

. 3agaua o HaxoxaeHuH nepuoaa GyHkuun. Anroputm CaiiMoHa.
. KBanrosoe npeobpazosanue Dypoe.

. DakTopuzaLus.

. AnroputMm Hlopa.

. Ilouckoselii anroputm I'posepa.

0 3O\ N W=

D = = = = e = = = \D
O O 0 WL W= O

. Knaccuueckune Berancnenns. Mammuna Teropunra. Berauciumeie QyHKINN.







