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ObsaacTh NpUMeHeHu st

®onn ornerounbix cpeacts (POC) — sAByIIETCS HEOTHEMIIEMOH YaCThI0 Y4eOHO-METOAUYCCKOTO
KOMIUIEKCa yueOHOW aucuuIInabl «OO000MEHHBIE (YHKIMMY» M TMPEAHA3HAUCH JJIsi KOHTPOJIS H
OLICHKH  00pa3oBaTeNbHBIX JOCTIKEHHH  0Oydaroluxcsi, OCBOMBIIMX MpOTrpamMMy JIaHHOM

JIUCHUITIAHEL

Hesan u 3a1aum PoH/IA OLIEHOYHBIX CPEICTB

HGHBIO q)OHZ[a OLCHOYHBIX CPCACTB ABJACTCA YCTAHOBJICHHUEC COOTBECTCTBUS YPOBHS IIOATOTOBKHU
oOyuaromuxcst TpeOoBaHUAM (peepabHOro rocyJapCTBEHHOI0 00pa30BaTeIbHOTIO CTaHAAPTA.

I[JI?I JOCTHXXCHUA MOCTaBJIICHHOMN neian q)OHIIOM OLCHOYHBIX CPEACTB IO AWCHUILINHC
«O06001EHHBIE GYHKLINNY) pELIatoTCs CIeAYIOLIIe 3a1auu:

— KOHTpOJIb U YIPABJICHHE IMPOLECCOM IMPHOOPETeHUs] OOYydYaloNMMHUCS 3HAHWN, YMEHUH WU
HAaBBIKOB IMMPEAYCMOTPCHHBIX B paMKaxX JaHHOI'O Kypca;

— KOHTPOJIb 1 OUCHKA CTCIICHU OCBOCHUA KOMHGTGHHHﬁ, NpeaAyCMOTPCHHLBIX B paMKax JaHHOI'O
Kypca,

— o0ecrie4eHrne COOTBETCTBHS PE3yJbTaToOB 0OyueHHs 3ajadaM Oymymied npodeccHoHaTIbHON
ACATCIIBHOCTH YCPC3 COBCPIICHCTBOBAHWEC TPAAWUIMOHHBIX W BHCAPCHHUC HWHHOBALIMOHHBLIX MCTOI0B

o0yudeHusi B 00pa3oBaTeNbHBIN Mpoliecc B paMKax JaHHOTO Kypca.



1. IlepeyeHb KOMIeETEHIMII ¢ yKa3aHHeM JITamnoB HX (opMHPOBaHHUA B Mpolecce
0CBOEHHS 00pa30BaTEIbHON MPOrpaMMbl

1.1. Ilepeuenv nnanupyemvix pezynromamoé o00Oy4eHUn NO OUCUUNTUHE, COOMHECEHHBIX
¢ NIIAHUPYEMBIMU PE3YIbIMAMAMU 0C80EHUS 00PA308AMENbHOI RPOZPAMMBbL

B pesynbrate ocBoenus OOII GakanaBpuara oOydarOUIUIICS JTOJDKEH OBIAJICTh
CIIEYIOIMMU pe3yabTaTaMUu 00y4EeHHUS MO TUCHUILINHE!

Koabl koMneTeHui

PesyabTatel ocBoenus OOII
Cooeporcanue komnemeHyui *

[lepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB
00y4eHHUsI 0 TUCIHUTLUINHE* *

YVK-1 CrniocobeH ocyIecTBIsATh 3-YK-1 3naTth: METOJBl CHCTEMHOTO H
KPUTUYECKUH aHaIU3 KPUTUYECKOTO  aHaJN3a; METOAUKH
POOJIEMHBIX CUTYaIMid Ha pa3paboOTKU CTpaTerud ACUCTBUHM I
OCHOBE CUCTEMHOI0 0JIX0/1a, BBISIBIICHUSI M pelleHus MpoOIeMHOM
BbIpa0aThIBaTh CTPATETUIO CUTyaluu
IeWCTBUH V-YK-1 VYwMerb: MNpUMEHATh METOIbI

CUCTEMHOI'O TMOJXOJa M KPUTUYECKOTO
aHaIn3a IpOoOJIEMHBIX CUTYyaLUH;
pa3pabaThiBaTh CTPATETHUIO JICWCTBUH,
IPUHUMATh KOHKPETHbIE pELICHUs JUIsl
ee peasinzalnuu

B-VYK-1 Bnagers: MeTogoaorueii
CHUCTEMHOI'0 U KPUTHYECKOIO aHaJln3a
pOOJEMHBIX CUTYyalui; METOIMKaMHU
IIOCTAaHOBKU 1I€JIM, ONpEACIICHUs
croco0O0B €€ JOCTHXKEHUS, pa3padoTKu
CTpaTeru JeHCTBU.

VYKII-1 CrnocobeH periath 3-YKIU-1 3HaTh coBpeMeHHbIE IU(POBbIE
HCCIIEIOBATENbCKUE, TE€XHOJIOTHH, UCIOJIb3yeMble IS
Hay4YHO-TEXHUYECKHE U BBICTPAaUBaHUs JEJI0BOH KOMMYHHMKAIUU U
MIPOU3BOJICTBEHHbBIE OpraHu3aly UHIUBUYaIbHOU U
3aJ1a4M B YCIIOBUAX KOMaHTHOU paboThI
HEOIpEeeIEHHOCTH, B TOM V-VYKI-1 YMmets noadbupats Hanboee
4lCJIe BBICTPauBaTh JIE€JI0BYIO peneBaHTHbIE HU(PPOBBIE PEIICHUS s
KOMMYHHKAIUIO U JIOCTHYKEHUS TIOCTaBJICHHBIX LieJeH 1 3a1ad,
OpPraHU30BBIBATh PabOTY B TOM YHCJIE B YCIOBUSX
KOMaH/Ibl C HeoIpeeIeHHOCTH
UCIOJIb30BaHNEM U (PPOBBIX B-VKII-1 Bnagets HaBbIKaMH peIIeHUS
PECYPCOB U TEXHOJIOTHI B UCCIIEIOBATENbCKUX, HAYYHO-TEXHUYECKUX
g poBoii cpeze Y TIPOM3BOJICTBEHHBIX 3a]1a4 C

MCIO0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH

OIIK-1 Crnocoben pemare aktyanbHble | 3-OIK-1 3HaTh akTyaibHBIE 337a4M
3aauM (pyHAaAMEHTaIbHOU U (GbyHIaMeHTaIbHOM W TMPHUKJIAAHOMN
IIPUKJIAHON MaTEMaTUKH MaTEMaTHKH, METO/IbI MaTEMaTUYECKOTO

MOJIETTUPOBAHUSI.
V-OIIK-1 YMmeth UCIIOJIb30BAaTh
METO/IbI MaTeMaTH4eCKOro
MOJIETIMPOBAaHUSA I pEIICHUs 3aaady
(byHIaMeHTaIlbHOH W TNPHUKJIAJAHOMN
MaTeMaTHKU.

B-OIIK-1 Bnaners meromamu

MaTEMaTUYECKOT0 MOJEINPOBAHUS U

OCHOBAMH MX UCIOJIb30BAHUS.

1.2. Dmanvt  popmupoeanun  Komnemenyuii 6 npouecce oceoenus OOIl




Mazucmpamypa

KOMITOHEHTBI KOMIIETEHIINH, Kak MpaBuio, (OPMUPYIOTCS MPU HU3YUYCHUU HECKOJIBKHIX
JUCIUIUIMH, a TakKXe B HEMaJol CTeNeHW B Ipolecce mpoxoxkaeHus npaktuk, HWUP u Bo
BpEMsl CaMOCTOSITENILHON paboThl oOyuatomierocs. Beimmonaenne u 3ammra BKP sBustorcs Bumom
yueOHOM! JesITeIbHOCTH, KOTOPBIN 3aBeplaeT nporecc GopMUpOBaHUS KOMIIETSHIIUH.

MecTo JOUCHMIUIMHBI ¥ COOTBETCTBYIOIIMH 3Tanm  (HOpPMUPOBAHHMS KOMIIETCHIMHA B
LEJIOCTHOM TIpOIlecCCe MOJArOTOBKM IO OO0pa30BaTeNbHOM MPOrpaMMe MOKHO ONPENENIUTh IO
MaTpHULE KOMIIETEHIIUH.

Oransl GopMUPOBAHUS KOMIIETEHIIUH B POILIECCE OCBOCHUS NUCLUTUIMHBIL:

- HaYaJbHbIA 3Tanm — Ha 3TOM d3Tane (HOPMUPYIOTCS 3HAHHEBBIE W HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIUM, OCBAaWBAIOTCSI OCHOBHBIE KaTeropuu, (Qopmupyrorcs 0a3oBbie ymeHus. CTyneHT
BOCIIPOM3BOANT TEPMUHBI, (DAKTBI, METOJbI, TOHATHS, MPUHIWIIEI W TPABWIA; pelIacT ydeOHbIE
3aa4u 1o oopasiy;

- OCHOBHOWM JTan — 3HAHWA, YMEHHS, HABBIKH, oOecreuyuBamomue (HOpMUPOBAHHE KOMIICTCHIINH,
3HAQUUTEJIBHO BO3PACTAIOT, HO €IIE HE JOCTUralrT WUTOTOBbIX 3HaueHuWi. Ha 3ToM sTame cryneHT
OCBaMBACT AHAIMTUYECKHAE JCWCTBUS C TPEAMETHBIMH 3HAHUSAMHU TI0 AMCLHUIUIMHE, CHocoOeH
CaMOCTOSITENIbHO ~ peliaTh y4eOHble 3a/ayd, BHOCS KOPPEKTHBBI B alTOPUTM JCHCTBUI,
OCYIIIECTBIISASL KOPPEKLIMIO B X0J1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS HAa HOBBIE YCIIOBUS;

- 3aBepIIAKINMIA >Tall — HAa 3TOM JTale CTYJIEHT JOCTUraeT WTOTOBBIX I[OKa3aTesled 1o
3asBJICHHOW KOMIIETEHILIMH, TO €CThb OCBaMBaeT BECh HEOOXOAMMBIH 00BEM 3HaHMIA, OBJa/JEBaeT
BCEMHU YMEHHUSIMHU M HaBblKaMu B cdepe 3asBieHHOW KomneTeHUUHu. OH CIOCOOEH HCIOJIb30BaTh
STU 3HAHWS, YMEHHUS, HABBIKM IPU PELICHUM 3a/1a4 MOBBILIEHHON CI0XHOCTU M B HECTAaHJAPTHBIX
YCIIOBHSIX.

Otanbl (OPMHUPOBAHUS KOMIIETEHLMH B XOJ€ OCBOEHMs JUCLHMIUIMHBI OTPaKaroTcs B
TEMaTHYECKOM IUT1aHe (CM.II. 4 paboveit MporpaMMbl AUCIUILIAHBI).

1.3. ITacnopm ¢honoa oyenounvix cpeocme no OUCYUNIUHE

6.2.1. 3auem c ouenxoi

Bomnpocs! k 3audery:

1  Jluneilinas anredpa. Bextopsl, MaTpulibl, mpeoOpa3oBaHus MATPUL], TUHEHHbBIE IPOCTPAHCTBA,
JIMHENHBIE ONIEPaToOPBI.
2  Teopwus BepostHocTel. CiryyaiiHas BeTMYMHA, pacIpeIeNICHHE CITy9aifHbIX BEJIMUNH, YCIIOBHEIE
pacnpeeneHusl.
3 Maremarnyeckasi CTaTHCTHKA. DMITUPHUECKast PYHKIUS paclpeieeHus, METO
MaKCHUMaJIbHOTO MPaB0No 100, METOJl MOMEHTOB, TOBEPUTEIbHBIE HHTEPBAIbI, IPOBEPKa
CTaTUCTUYECKUX TUIIOTE3.
[Tpumepsl 3a/1a4 perpeccuu U Kiaaccu(pUKaIm.
5  Metoas! ontuMu3anuu. ['pageHTHBIN CITyCK, CTOXaCTUYECKUHM TPaJMEHTHBIN CITYCK, METO/IbI
BTOPOT'O MOPSAKA, ONTUMHU3ALMS C OTPAaHUYECHUSIMHU.
6 MammuHOe 00yuenwue. [locTaHoBKa 3a1auu 0Oy4eHHUs, OCHOBHBIE TIOJIXOBI: O0YUYEHHUE C
yuuTenem, 6e3 yuuTens, ¢ MoJAKPeIIEHUEM.
7  T'myGoxoe oOydeHne. ApXUTEKTypa ITyOOKHUX HEHPOHHBIX CETeH, 00ydeHNEe CBEPTOUHBIX
HEHPOHHBIX ceTell, MpUMEeHEeHHEe TTTyOOKUX HEHPOHHBIX CETel B aHAIHM3€ JTaHHbIX.
DJIeMEHTHI TeOpuH TpadoB. AITOPUTMBI TOMCKA KpaTYalIIMX MyTei B rpade
9  ANropuTMBbI ¥ CTPYKTYPHI JAHHBIX. AJITOPUTMBI COPTUPOBKH, XEII-TaOIHUIIbI, OMHAPHBIE IEPEBbs
IIOMCKa.
10  Ywucnennsie MeTobl. YHCIEHHOE MHTETPUPOBAHUE, PEILICHUE CUCTEM JIMHEHHBIX ypaBHEHUH,
YUCJICHHOE PEIIeHNE OOBIKHOBEHHBIX MU PepeHIINATBHBIX YPaBHCHUM.
11  MaremaTtuueckoe nporpamMmmupoBanue.JInHeliHOe U HENMHEWHOE TPOrpaMMHUPOBaHHUE,
LIEJIOYMCIEHHOE ITPOrPaMMHUPOBAHNE, KBAIPATUYHOE IPOIrPAMMUPOBAHHUE.
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12 Croxactudeckue MeTo1bl. MapKOBCKHE MPOIIECCHI, IIenu MapKoBa,

13  AHanu3 BpeMEHHBIX PSAO0B, IPOTHO3UPOBAHUE BPEMEHHBIX PSIOB.

14  Craructuueckas Teopus o0ydeHus. baiiecoBckuii moaxoa K 00y4eHHIO, OLIEHKA alloCTEPUOPHON
BEPOSTHOCTH.

15  Hetiponnsle ceTu u Ti1ydokoe 00ydeHne. MHOTOCIOWHBIE TIEPIENTPOHBI, PEKYPPEHTHBIE
HEHPOHHBIE CETH, TITYOOKHE CBEPTOUHBIC HEHPOHHBIE CETH, 00yYCHHE C MOJAKPEIICHUEM.

16  O6paboTka ecTeCTBEHHOTO SI3bIKAa U TEKCTOBBIC JaHHBIC. MeToabl 00padOTKH TEKCTa,
BEKTOPH3AIU TEKCTOBBIX JaHHBIX, KIIACCU(PUKALINS TEKCTOB, AaHATTN3 TOHATHHOCTH TEKCTOB.

17  Busyanuzarusi MHOTOMEPHBIX JaHHBIX, Tpa(uKy paccestHus, THCTOTPAMMBI, TEIJIOBBIC KapThI,
TpEXMepHbIE TpaduKH.

18 MamuHHOe 00y4ueHre U MHTEIUICKTYaJIbHBIN aHAIN3 JaHHBIX. MEeTOIbl MAaIlIMHHOTO O0yYeHHSI,
KJIaCTepU3aInsl, KIACCU(PUKALIUS, PETPECCHSL.

19  Meronst Monte-Kapio.

Kputepuii olieHKH — IpaBUIIBLHOCTH U TIOJIHOTA OTBETa Ha Bonpockl. OLeHka BrIcTaBisieTcs no mkane ot 0 1o 40 6anios:
Teopetudeckue Bonpockl —30 6amios, 10 6aIoB— NONONHHUTEIBHBIE BOIPOCHL. 3a4eT CUUTACTCs CIAHHBIM IIPH OLICHKE He
HIDKE 25 0aios.

6.2.2. Konmponvnasa paboma Ne 1

1. Banroputme rpageHTHOIO CITyCKa Mbl HaJIeeMCsl, 9TO Jis1 Bcex 1 OyaeT Boimosineno f(r;) > f
(ris1). ToecTp, uTo Ha KaxaOM IIare 3Ha4eHHEe (DYHKIMU YMCHBIIACTCS.

O6s3aTenbHO 1 3T0 OyAeT Tak? J[pyruMu CIIOBaMH, MOXET JIH TaK CIYYUTHCS, 9TO MBI
JieNaeM Iiar TpajMeHTHOTO CITyCKa M MOMagaeM B TOYKY, B KOTOPOH 3HaueHHE (DYHKIUH
Oouibllie, YeM B TPEIbIAyIIeH?

Ecmu moxer — O6’I)FICHI/ITC, Mo4YeMy, 1 MpuUBEAUTEC IPUMCED. Ecmu e moxer — JOKaXXKUTEC, YTO HE MOXCT.

2. Jlana ¢pyuknus T(X) = Xx2. Mbl HaunHaeM B Touke I, = 1024,

B kakoii Touke Mbl Okaxkemcs yepe3 1 mar rpaameHtHoro ciycka c learning rate 1/.4?

B kakoii Touke MBI OKa)keMcs uepe3 2 Imara TpaJueHTHoro cmycka c learning rate 1/.4?
B kakoii Touke Mbl Okaxkemcs uepe3 13 miaroB rpamueHTHoro cmycka c learning rate 1/.4?

6.2.2. Konmponvuaa paboma Ne 2

1. Jlana ¢ynxmus T(x1,x2) = (x1 + X2)2, MbI HaxonuMmcst. 3Hauenue T(X1,x2) B Touke (3,4)
pasro T(3,4) = (3+4)2 = 49.
MBI feaeM mar UTHHs 2 V2 B HANpaBICHHH, POTHBOMOIOKHOM HATPABICHHIO TPAIHCHTA.
KaxoBo 3nauenue ¢pynkunu f B TOUKe, B KOTOPOI MBI OKa3aJIuCh?

2. a) Haiimute nuddepennman pynkiuu g(x1,x2,X3) = —x4x3 +x1x3X3 +X1X2 B TOUKe (2,5,4)

b) Haiigure nudpepenmman pynkmuu h(x1,X2,...,Xn) = X2X2 +X2X3 +- - - +X2Xn +X2 X1 B TOUKe
(2,2,...,2)

0) KpUTEepHH OLICHUBAHMS KOMIIETEHINH (pe3y/IbTaTOB) — IMpaBMiIbHAsL paboTa KoJa MPOrpaMMmBl,
NOHUMAaHME AJIFOPUTMA METO/1a ONTUMM3ALUY, YMEHHUE BBIBECTH HEOOXOIUMBIE JUIsl aITOPUTMA

bopMybI.

B) OIIMCAHHUC IIKAJbI OIICHUBAHUA:
Kaxnas 3agada ouenuBaercs no mkaie oT 0 mo 15 damnos.



KoHTposbHast paboTa cunTaeTcs BHITTOJIHEHHON YCTIEITHO MTPU CYMMAapHOH OIleHKe He Huxe 18
0asioB.

6.3. Memoouueckue mamepuainst, onpeoeasarouiue npoueoypsvl OUeHUBAHUA 3HAHUIL, YMEHUIL,
HAGbIKO8 u (Uau) onvima O0eAmenbHOCMU, XAPAKMEPUYIOWUX Imanvl Gopmuposanus
KomnemeHyuil

®opma arrecrtanun | HanmeHnoBaHue OLIEHOYHOIO CPEACTBA basnel

3auet(100 6aimoB) | KontponpHas padora Ne 1 30
KonrponbHast pabora Ne 2 30
OTBeThl HA OUTIET 40

7. IlepeyeHb OCHOBHOI M JONOJHUTEIbHON Y4eOHOM JIMTEPATYPbl, HEOOXO0AMMOM 1JIsI
OCBOCHUSA TUCUHMUILIMHBI

@) OCHOGHAA yueOHan Tumepamypa:

=

C. B. Kynukos, "MatemaTtuka s ananu3a gaHaeix" — 2020 — 348 ctpanwuin

B. M. Mensandenko, "MareMaTuyeckue MeToIbl aHajin3a qaHueix" — 2021 — 426
CTpaHHUIL

A. B. Cxypuaun, "Matemaruka s MammmHHOTO 00ydenus" — 2021 — 392 crpaHuist
A. U. I'enbdang, "MaremaTudeckue METOIbI AJIs aHAM3a JaHHBIX U MAITUHHOTO
oOyuenus" — 2022 — 462 cTpaHuUIbI

no

&~ w

0) OonoaHumenvHan yueoHaa tumepamypa:

1. C. A. JleOenes, "MaTemMaTHUECKHE METObI aHAIK3a O0NbIINX JaHHBIX'" — 2023 — 365
CTPaHHII
2. B. C.Iletpos, "OcHOBBI MaTeMaTUKH JJIs aHAK3a JaHHBIX U onTuMmuzanuu" — 2021 — 444

CTpPaHHUIIbI
3. A. B. JleBun, "MaremaTuka u cratucTika B aHanm3e gaHHbIX" — 2020 — 390 cTpanuiy
4. 1O. M. ®ununos, "Teopust BEposSTHOCTEN U CTATUCTUKA JJIsl aHamu3a AaHHbIX" — 2022 —

402 cTpaHuIibl
5. 1. B. Uuctskos, "MaremaTndeckoe MOJEIUPOBaHUE U aHamu3 qaHHbIX" — 2021 — 318

8. Ilepeuyenbr pecypcoB* HMH(POPMANUMOHHO-TEJIEKOMMYHUKALIMOHHON  ceTH
«HTepHeT» (HaJ1ee - ceTh «AHTEpHET)), HEOOXOAMMBIX /IJIsl 0CBOEHMSI AU CIIUTIIUHBI

9. MeToauueckue YKazanud 1Jist oﬁyqaloumxm M0 OCBOCHHIO JUCIUIIIMHBI

Bun yaebHoro Opraam3anus AesTeILHOCTH CTYIeHTa
3aHATHUS

Jlexuust Hamnncanue KOHCIEKTa JEKIUN: KPATKO, CXEMAaTUYHO, [TOCJIEI0BATEIBHO
(UKCUPOBATH OCHOBHBIE MOJIOXKEHUS, BHIBOJIBI, (POPMYINPOBKH, 000OIIECHUS;
IIOMeYaTh BaXKHbIE MBICIIH, BBIJIEIATH KIIFOUEBBIE CII0BA, TEpMUHBL. [IpoBepka
TEPMHHOB, ITOHATHUI C MOMOILBIO SHLUMKIIONEAUMN, CIOBAPEN, CIIPABOYHHUKOB C
BBIMICHIBAHUEM TOJKOBaHUH B TeTpaab. OO03HAUUTH BONPOCH], TEPMUHBIL,
MaTepHall, KOTOPbIX BbI3BIBAET TPYIHOCTH, HOMETUTH U MONBITATHCS HANTH




OTBET B PeKOMEHIyeMoii nteparype. Ecinm camocTosiTensHO He yaaercst
pa3o0paThCs B MaTepualie, He0OX0UMO CPOPMYIHPOBAThH BOIIPOC U 3a]1aTh
NPENoAaBaTENI0 HA KOHCYJIBTAllUH, HA TPAKTUYECKOM 3aHSATHH.

IIpakTrHueckue
3aHATHA

IIpopaboTka pabodeii mporpamMmsl, yAelsiss 0co00e BHIMaHKE TIeNIsIM U 3a/1a4aM,
CTPYKTYpE U COEPIKaHUIO JUCHUIUTMHEL. PaboTa ¢ KOHCIIEKTOM JIEKIIHIA, TIPOCMOTP
peKOMeHIyeMoi TuTepaTypsl. M3ydeHre BEIOpaHHON MpeaAMETHOM obmacTn Ha
MPUMEPAX PELICHHUS 3a]1a4 CEMUHAPCKUX 3aHATHIN, WHAUBUIYaTbHbBIX
JIOMAIIHUX 3aJaHuM.

Kypcosas pabora

He npexgycmorpena

Konrposnbnas O3HaKOMUTBHCA ¢ OCHOBHOM U JTIOMOJHUTEIBHOM JINTEPATYpOil, BKIIOUas

pabota CIpaBOYHBIC M3AaHUs, 3apyOCKHBIE UCTOYHUKH, OCHOBOIOJIAraloine TEPMHUHBEI.
ITonpakTUKOBaTHCS B PEILICHUH AHAJIOTMYHBIX JIOMAIIHUX 337a4 [10 BCEM TeMaM
KOHTPOJIbHBIX PadoT.

JlaGopatoprast He npexycmotpeHa.

pabota

TTonroroBka k
3auery

Ilpu moaroroBke K 3a4eTy HEOOXOAWMO OPHUEHTHUPOBATHCS HAa KOHCHEKTHI JICKIMH U
PEKOMEHIyEMYIO JIUTEPATypy.




2. OnucaHue moka3atesiell 1 KpUTepueB OLEHNBAHUS KOMIIETEHUMI HA Pa3jIMYHBIX ITaNax ux (popMuUpoOBaHMs, ONUCAHHUE

IIKAaJ OICHUBaAHUA
KoneunpiMu pe3yiibTaTaM OCBOCHHA MPOrpaMMbl JUCHHUIIIMHBI SABJIAIOTCA C(i)OpMHpOBaHHLIC KOTHUTUBHBIC ACCKPUIITOPBI «3HATH», «KYMCETb»,
«BJIAACTb», PACIIMCAHHBIC IO OTACIBHBIM KOMIICTCHIHAM, KOTOPBLIC IMPUBCIACHLI B m1.1. CDOpMI/IpOBaHI/Ie OTUX ACCKPUIITOPOB IMPOUCXOJUT B IMPOLICCCC

U3y4YeHMsI JUCLUIUIMHBI 10 3TallaM B paMKax pa3jIMYHOro BUAA y4EOHBIX 3aHATHHA U CaMOCTOATENbHOM paboThI.
Brienstorces Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMIETEHIIMH HA KA)KJOM 3Tale: MOPOTOBBIN, MTPOABUHYTHIA U BBICOKHIA.

YpoBHHU Coaep:xaTeibHOE ONUCAHUE OcCHOBHbIE IPU3HAKHU Bbl/leJICHUS YPOBHS BPC, ECTS/IIaTudauibHas
YPOBHSI % HIKAIa U151 OEeHKH
O0CBOEHMSI | JK3aMeHa/3ayeTa
Broicokuii TBopueckas nesTenbHOCTh Brarouaem nusicecmosawuii yposenv.
Bce 6uovr komnemenyuil CTyneHT IeMOHCTPUPYET CBOOOHOE 00Iaganue
chopmuposarvl Ha 8bICOKOM KOMITETEHIIUSIMH, CTIOCOOEH MPUMEHHUTH UX B A
VpOBHE 6 COOMBEMCMBUU C HECTAaHAAPTHBIX CUTYaLUsIX: TIOKA3bIBAECT YMECHUE 90-100 Otimtiio/
Yenamu U 3a0a4amu OUCYUNIUHbL CaMOCTOSITEBHO TPUHUMATH PEIICHHE, PEelaTh 3auTero
npobiemMy/3a1ady TEOPETHISCCKOTO HITH
MPUKJIaTHOTO XapaKTepa Ha OCHOBE U3yYCHHBIX
METO/OB, IPUEMOB, TEXHOJIOTHH
IIpoaBuHYyTHIH IIpumenenue 3HAHUU u | Brarouaem nusicecmosuwjuii ypogens.
Bce 6uovr komnemenyuil ymeHuil B Oonee mupokux | CTyIeHT MOXET J0Ka3aTh BIAJCHUE B/
cpopmuposansl Ha npoOsuUHYmMoM | KOHTEKCTaX  y4eOHOH M | KOMIICTEHIHMSMH: IEMOHCTPHPYET CIIOCOOHOCTh 85-89 Ouers xoporo/
YpogHe 8 COOMBEeMcmaUU ¢ npodeccuoHanbHON coOMpaTh, CHCTEMAaTH3UPOBATh, AaHATU3UPOBATH U 3auTero
yensamu U 3a0a4amu OUCYUnIunbl | IEATENTbHOCTH, HEXEIH 10 | TPaMOTHO MCHOJIB30BaTh MH()OPMALHIO U3
oOpasiy, Oousblell  moineil | caMOCTOSATENbHO HAal/ICHHBIX TEOPETUUECKUX
CaMOCTOSITEIBHOCTH W | UCTOYHHUKOB M WJUTIOCTPHUPOBATh UMH TEOPETHUECKHE
WHHULMATHBBI TIOJIOXKEHUS HIT 00OCHOBBIBATH MPAKTUKY C/
IIPUMEHEHUS. 75-84 Xopouro/
3auTeHo
Iloporossbrii PenponykruBHas CTyneHT IeMOHCTPHUPYET BIaJCHNE KOMIETECHIMSIMHU 65-74 D/VY nosnerBoputenbHO/
Bce 6udwvr komnemenyuii JeSITeIbHOCTh B CTaHAAPTHBIX CHUTyallMsX: H3JaraeT B Ipenenax 3a4yreHo
chopmuposanvl Ha NOpPo208OM 3ajJjad  Kypca TEOPeTHYeCKH H  TPaKTHICCKU
yposHe KOHTPOJINPYEMBINA MaTepHuall. 60-64 E/Tlocpencrenno
/3auTeHo
Huzke moporosoro OTCyTCTBHE IPU3HAKOB ITOPOTOBOI0 YPOBHS: KOMIIETEHIIMU HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurensHo/
CTyneHT He B COCTOSIHUM IIPOJEMOHCTPUPOBaTh 0OJaJaHWe KOMIIETCHLUSMHU B 3a4yreHo
CTaHAAPTHBIX CUTYALHSIX.




OueHuBaHue pe3ynbTaToB 00YUYEHHUS CTYIEHTOB IO IUCHHUIUIMHE OCYIIECTBIISIETCS 10 PETJIIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEKYTOUHOM aTTECTaIUU.
Kputepuu onieHuBaHusi KOMIIETEHIIUI Ha Ka)/I0OM dTarne U3y4eHHs JUCIHMUILTUHBI JJIs KaXI0T0
BUJIa OIICHOYHOTrO cpeacTtBa U mnpuBonsarcs B m. 4 ®OC. UtoroBeiii ypoBeHb CHOPMHUPOBAHHOCTH
KOMIETEHIIMY TIPY U3yYEHUU TUCIHUILTUHBI onpenensercs no tabnuue. [Ipu sToM ciieqyer noHumars,
YTO IPAHMIIA MEXK]TY YPOBHSIMU JIJIsi KOHKPETHBIX PE3YJIbTATOB OCBOCHHS 00pa30BaTEeILHON MTPOrPaMMBI
MOJKET CMEeIaThCsl.

YpoBenb ¢chopMUPOBAHHOCTH Texyuuii KOHTPOJIb IIpomeskyTOoUHas1 aTTeCTALMS
KOMIETEeHIIUH
BBICOKHI1 BBICOKHI1
BBICOKMI NnPOOGUHYMbLU 8bICOKUU
8bICOKUUL NPOOBUHYMbLLL
nopo2osblil BbICOKUU
8bICOKUU nopo208bili
MPOJBUHYTHIM NMPOJIBHHYTHIH NPOABHHYTHII
NnpOoOGUHYMUbLLL NnOpPO208bILL
Nnopo2o8blil NPOOBUHYMbLLL
MIOPOTOBbIN TMOPOroBbIi MOPOroBbIN
HIDKE TOPOFOBOTO MOPOTOBbIH HHZKe TOPOroBOro
HH:Ke TIOPOrOBOr0 -

3. MeToanyeckne MaTepHaJibl, ONpeAesole NPpouelypbl OLleHHBAHUS 3HAHUI, yMEeHMI,
HABBIKOB MJIH ONBITA JeATeJIbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIIUH.

PeliTuHroBas oLeHKa 3HAaHUH SBIIAETCS UHTETPAJIbHBIM MOKA3aTEJIEM Ka4eCTBA TEOPETHUECKUX
U MpPaKTUYECKUX 3HAHUH U HABBIKOB CTYACHTOB MO JUCUUIUIMHE W CKJIQJbIBACTCS M3 OICHOK,
MIOJIyYEHHBIX B XO/I€ TEKYILErO0 KOHTPOJIS U TPOMEXYTOUHOM aTTECTALNH.

Texyiuii KOHTPOJIb B CEMECTPE MPOBOAUTCS C LIETbI0 00€CIIeUeHNs] CBOEBPEMEHHON 00paTHOM
CBSI3H, JUIsI KOPPEKUUH 00y4eHHsI, aKTUBU3AIMH CAMOCTOSITENIbHONH pabOThI CTY/I€HTOB.

[IpoMexyTouHass arrecrtauus NpeAHa3sHauYe€Ha [UIsi OOBEKTUBHOIO TOATBEPKACHUS U
OLIEHUBAHMS JOCTUTHYTHIX PE3yIbTATOB 00YUEHUS MOCIIE 3aBEPIICHUS U3yUeHUS AUCHUTUTUHBI.

Tekyuii KOHTPOJIb OCYIECTBIISIETCS 1Ba pa3a B ceMecTp: KoHTpoibHast Touka Ne 1 (KT Ne 1)
koHTposibHast Touka Ne 2 (KT Ne 2).

Pe3ynbTaTthl TEKyIlIero KOHTPOJS M MPOMEXKYTOYHOW aTTeCTallMd TIOABOJSATCS IO IIKaje
0aJUIbHO-PEUTHHTOBON CHCTEMBI.

Bup xontpos JTan peiTHHIoBoM cucreMbl OLleHOYHOE Baun
CEETRO MuHuUMYM MaxkcuMyM

Texymmii KonTpoabHasi Touka Ne 1 17 28
KonTponbnas pabora 12 20

Pabora Ha cemMuHape 2 3

Jloxmnan 3 5

KonTpoabHasi Touka Ne 2 18 g8

KonTposbnas pabora 14 25

Pabora Ha cemuHape 4 8

IIpomexyTounblii | 3auer 25 40
Teopernyeckuii Bormpoc 10 20

Teopernueckuii BOmpoc 15 20

HUTOI'O no gucnuiinHe 3a 2 ceMecTp 60 (3aureno) | 100 (3aureHo)
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Bounycel u mrpadsl. Ilo [Tonoxenuto 6onyc (mpemuanbHbie OaIbl) HE MOKET MPEBHIIIATH 5
6amtoB. IloompurenbHple Oaulbl CTYAEHT MOJy4aeT K CBOEMY PEHTHHTY B KOHIIE CEMecTpa: 3a
AKTUBHYIO W DPETYJSIPHYIO pa0OTy Ha 3aHATHSX, 32 BBIAAIONIUICS JIOKJIAJ, 32 TOCPOUYHYIO CHady
nomamrHero 3amaHus. llTpadbl cTymeHT moilydaeT K CBOEMY PEHTHHTY B KOHIIE CEMecTpa: 3a
HECBOECBPEMEHHYIO c/lauy JoMaiiHero 3aganus (- 3 0ajia); 3a mpOMycK KOHTPOJBbHOW paboThl O
HEYBa)XXHUTEIbHOM npuunHe (- 2 6ayuia); 3a HapyIICHUE pacucaHust JOKIaa0B (-3 Oasia).

HopmaTtuBHbIE cpoKHM MPOBENEHUS TEKYILIETO KOHTPOJIS:

JTan peiiTHHIOBOI CHCTEMBI, OLIEHOYHOE CPEACTBO Hepnens cemectpa
KonTpoJsbHas Touka Ne 1 7
KonrpomnbHas pabora 13
Pabota na cemunape 1-14
KoHnTposabHas Touka Ne 2 17
KoHTtposbHas pabora 16
Pabora Ha cemuHape 8-16

KOHTpOJ’IBHaﬂ pa60Ta IIPOBOOUTCA N OLUCHHUBACTCSA JICKTOPOM.

PaGora Ha cemuHape, AoMallHee 3aJaHHE OICHUBAIOTCS IIPEMOJaBaTeleM, BeIyLIUM
MPaKTUYECKHUE 3aHATHSI.

Jlokiiag oneHuBaeTCsl IpyNIoi, OKOHYATEIbHBIN Oalll BBICTABIISETCS MIpenogaBaTesieM, BEAyILUM
[IPAKTUYECKUE 3aHATUA.

3a4yeT cTaBUTCS NpenojaBaresieM, BEAYIIMM IPaKTHUECKUE 3aHATHS 10 UTOraM OTBETa Ha
BOIPOCHI 3a4eTa U HaOpaHHBIX OAJUIOB B CEMECTpE.
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4. TunoBble KOHTPOJbHbIE 32/IAHUA WM UHbIE MATePUAJIbl, HE0OX0AUMbIE 1JI51 OLIEHKHU
3HAHUI, YMEHU i, HABBIKOB

OBHUHCKUI MTHCTUTYT ATOMHOM DHEPTETUKU
NATO HUAY MHUOU

BIWJIET Ne 1
IIo xypcy «Maremaruka AJi1 aHajau3a JaHHBIX»

. OOBsCHHUTE TEOMETPUYECKHI CMBICI IPOU3BOTHOM.
. OOBsicHHTE, YTO TaKOE PaHT MATPHIEI U KaK €ro HalTH.
. [IpenmosnoxuM, 4T0 y Bac €CTh TpH 00BEKTA, U VIS KaJKAOT0 00BEKTa 334aHbl TPH XapaKTEPUCTHKH: Macca, 00beM 1
TUIOTHOCTb. DTH XapaKTEPUCTHKHU CBSI3aHBI MKy COOOH C MOMOIIBIO CUCTEMBbI JIMHEHHBIX yPaBHEHHH.
1. Macca obnekra | (B kmmmorpammax) mlml, o6pem o0bekra 1 V1V 1 u mmotHOCTE 00BekTa 1 plpl cBA3aHBI
ypaBHEHHEM:
ml=pl-Viml=pl-V1
2. Macca obwekTa 2 m2m2, o0beM o0bekTa 2 V2V2 1 mIoTHOCTh 00BeKTa 2 p2p2 CBA3aHBI ypaBHCHUEM:
m2=p2-V2m2=p2-V2
3. Macca oobekra 3 m3m3, oobem o0bekTa 3 V3V3 u miotHocTh 00bekTa 3 p3p3 cBs3aHBI ypaBHEHUEM:!
m3=p3-V3m3=p3-V3
JaHbl cnenyiomnye JaHHbIe:
e  Maccel 00bekT0oB: m1=10m1=10, m2=15m2=15, m3=20m3=20
e  O0BeMBI 00BekTOB: V1=2V1=2, V2=3V2=3, V3=4V3=4
3agaHue:
1. TloctpoiiTe cucteMy JTHHEHHBIX YpaBHCHHUN AT HAXOXKICHUS IIOTHOCTEH plpl, p2p2 1 p3p3 mist KaXKAoTO 0OBEKTA.
2. Pemmute 3Ty cuCTeMY yYpaBHECHUMA.

WN—

OBHUHCKUU UHCTUTYT ATOMHOU DHEPTETUKU
HUATD HUSTY MUDU

BUJIET Ne 2

ITo xypcy «MaremaTuka IJist aHAJIN3a JAHHBIX)

1. Kak Beraucnsercsi npon3BoaHas ciokHoi Gpynkuuu? [Ipusenure npumep.

2. UYro takoe meton [aycca mis pemienns CJIAY?
[Ipeanomnoxum, 9to BeKTOp V(1)=(X(1),y(t))v(t)=(x(t),y(t)) 3aBHCUT OT BpeMeHH tt, rae x(t)=2t+1x(t)=2t+1, a
y(t)=3t2—ty(t)=3t2—t.
3agaHust:

3. Haiigure npon3BoaHbIe KOMIIOHEHTOB BekTopa V(t)v(t) Mo BpeMeHH tt.

4. Brraucnaure cKopocTh U3MEHEHHS BeKTopa V(t)v(t) B MOMEHT BpeMeHH t=2t=2, UCTI0JIb3Ysl IPON3BOIHEIE.

5. Haiigure yron mexxay BekropoM v(t)v(t) B MomeHT BpeMenu t=1t=1 u Bexktopom u=(1,1)u=(1,1).

6. Ecmu BexTop V(t)v(t) MeeT TMHEIHYI0 3aBUCUMOCTD C IPYTHUM BEKTOpoM w=(a,b)w=(a,b), To HalinuTe Takne

3HaUCHMS aa ¥ bb, IPU KOTOPHIX 3TO YCIOBUE BBITOIHSIETCS.

Omnucanue 1Kaibl OILICHUBAaHUAA.
buner cogepxut 2 Bonpoca o BceM pazaenam aucuuniandsl. BUJIET ouennBaercs B 40 6aios,
o 20 6aToB 3a BOTIPOC.

OneHka Mxana XapakTepHuCTHKA Kpurepum ouenkn
OLlEeHUBAHUS
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OT1innyHO

36-40 6a1oB
(90-100%)

ITonubli OTBET Ha 2
BOTIpOCa

CTyneHT TOJKeH:

- MPOJICMOHCTPUPOBATH TITYOOKOE YCBOCHUE
Marepuana,

- HCUEPTIBIBAIOIIIE, ITOCIEA0BATEIBHO,
IPAMOTHO U JIOTUYECKU CTPONHO U3JI0KUTh
TEOPETHUECKUI MaTepHal;

- MPaBUJIHHO (DOPMYIUPOBATH OTPEACIICHUS

Xopomuio

30-35 GamnoB
(75-89%)

Henomnueiii oTBET

CTyIeHT 10JKEH:

- POIEMOHCTPUPOBATH JIOCTATOUYHOE 3HAHUE
Marepuania,

- POIEMOHCTPUPOBATH 3HAHNUE OCHOBHBIX
TEOPETHYCCKHUX IMOHSATHH;

- IOCTaTOYHO MOCIEA0BAaTEeIbHO, TPAMOTHO U
JIOTUYECKH CTPOMHO M3JIaraTh MaTepHall;

- POICMOHCTPUPOBATh YMEHHE
OpPUEHTUPOBATHLCS B JINTEPATYpE

Y noBieTBO
PUTEIBHO

24-29 6an10B
(60-74%)

YacTUYHEIN OTBET

CTyaeHT 0KEeH:

- MPOICMOHCTPUPOBATh O0IIICE 3HAHUE
Marepuana,

- I0Ka3aTh 00I1ee BIaJcHUE TOHATHHHBIM
anmnapaToM JUCIUTLIINHBI;

- YMETh CTPOUTH OTBET B COOTBETCTBUU CO
CTPYKTYpOIl M3j1araeMoro Bompoca

Heynosnets
OPUTENBHO

0-23 GamroB
(0-59%)

HeynosneTtBopurenb
HBIN OTBET,
OTCYTCTBHE OTBETA

CTyzeHT 1eMOHCTpUpYET:

- HE3HAHME 3HAYMTEIIFHON YacTH MaTepHuara,
- HE BJIa/ICHUE MTOHATUHHBIM aIlapaToM
JCIIMTUTHHEI,

- CYIIECTBEHHbIE OMIMOKHU NP U3JI0KEHUU
marepuana

- HE CITI0COOEH MPUBECTU KOPPEKTHBIH
IpUMEp HU 110 OJHOMY BOIIPOCY
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KonTposnbHas pabora Ne 1 ounenuBaetcst B 20 0aioB mo 2 0ajia 3a Kak bl
Bonpoc. KonrposbHast padora Ne 2 orerunBaercs B 25 6ajijioB o 5 6aijioB 3a

Ka)KZIbIid BOITPOC.
1o nepBoii pabote

Ouenka MIxana XapaKTepucTHKA Kpurepun onenku
ITonuslii npaBwiIbHbIN | JlaH MOIHBINA UCYEPIIBIBAIOLIUI OTBET
Kosmuectso OTBET HA BCE BOIPOCHI | HA BONPOCKI, BCE TIOHATHS
Otnnyno HaGpaH_HHX NPOUILTFOCTUPUPOBAHBI KOPPEKTHBIMU
6amnos: 20-17 npuMepamMu
Hemonurit orBeT JlaH 70CTAaTOYHO ITOIHBIN
Konuuectso HCUYEPIBIBAIOIINNA OTBET HAa BOIPOCHI,
Xopoio HaﬁpaH.HHX MMEIOTCSI He3HAUUTEIHHBIC
6amnos: 16-13 TOrPELIHOCTH
YacTu4HBII OTBET OTBeT Ha BOMPOCHI HOCUT OOIIHA
Konuuectso XapakTep, OTCYTCTBYET JeTalu3alns
Y 10BAETBOPUTENBHO H8.6paH.HI>IX Ba)KHBIX TIOHSATHI, IMEIOTCS
Gamnos: 12-10 HECYIIECTBEHHBIC OIIHOKN
KOIM4eCTBO HeynosnerBopurensH | OTBET HEBEPHBIN, ONPEAEIICHUS HE
Hey10BAETBOPUTENBHO | HAGPAHHBIX bIIl OTBET, OTCYTCTBHE | IIPUBEACHBI
6amnos: <10 OTBCTa
10 BTOPOii paboTte
Onenxa kana XapakTepucTHKa Kpurepun onenku
IlosHbIi JlaH MOJTHBIN MCYEPNBIBAIOIINN OTBET HA
Komnyecrso MpaBUJIbHBIA OTBET BOTIPOCHI, BCE MOHATH
Ormano HaOpaHHbIX Ha BCE BOIIPOCHI HPOMIIIFOCTHPHPOBAHBI KOPPEKTHBIMU
Oamios: 25-20 IpUMepaMu
KonmuecTso Hemnonuebiit oTBET JaH 70CTaTOYHO MONHBIN UCUEPIBIBAOIIHIA
Xoporo HAGPAHHBIX OTBET Ha BOIIPOCHI, UMEIOTCA
6amtos: 19-16 HE3HAYUTEIHHBIE TTOTPEITHOCTH
KonmuecTso YacTHUHEINA OTBET OTBeT Ha BOIIPOCHI HOCHUT OOIIUK XapakTep,
VY I0BIIETBOPHUTEID HAGPaHHBIX OTCYTCTBYET J€TAIU3ALIUS BAKHBIX MTOHATHUH,
HO 6amion: 15-12 MMEIOTCS HECYILIECTBEHHBIE OMINOKU
KonM4ecTso HeynosnetBoputens | OTBeT HEBEpHBIN, ONIpe/IEIEHUS HE
HeynosnerBopure HAGPAHHBIX HBI OTBET, MIPUBEJICHBI
JIbHO Gamior: <12 OTCYTCTBHE OTBETa
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