degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCUHUILJINHE: Optimization Methods/MeTop! onrTUMU3 AN
M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U (HU3NKa
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBOH ryMaHUTAPUCTHKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A .B. I'acHukoB, n-p pus.-mar. HayK, JOIEHT, MPodeccop

[Iporpamma obcyxneHa Ha 3acejannu KadeIpbl MAITHHHOTO 00yueHus u udposoit rymanutapuctuku 05.03.2020



AHHOTANMA

DTOT Kypc HpencTapisieT coboil 0030p METOAOB M NPHEMOB ONTHMHU3AIMM, KOTOPbIE MMEIOT pellaoliee
3HAQYCHWE /ISl TIOHMMAHWS METOJOB MAIIMHHOTO OOydYeHHs W TIyOOKoro oOydeHus. Mbl HayHeM C
KJIACCUYECKOTO IMOHATHS BBIMYKIOCTH, PACCMOTPHM OCHOBHBIE (DAKThI BBITYKJIOW ONTHUMM3ALUH, BBIICITUM
HanOoJIee MPaKTUIeCKH BayKHBIC YMCIICHHBIC METO/IBI U, HAKOHEIl, PACCMOTPUM YIPOIICHUS 3a/1a4 TUCKPETHOM
onTuMu3anuy. JlomamHue 3a7aHMs BKIIOYAIOT KAaK TEOPETHYECKHE BOMPOCHL, TaK W YNPAXKHEHUS IO

MIPOTPaMMHPOBAHHUIO.
1. leau u 3apauun

eap AUCUMNIMHBI

® I/I3y‘lI/IT€ OCHOBHBIC TCOPCTUYCCKHUEC OCHOBBI HMIMPOKO HUCIOJIB3YCMbBIX MCTOA0B OINTHUMH3ALWUU U HUX

OrpaHUYCHH.

o [lomyunTe CyIIeCTBEHHBIH OMBIT B (hOPMYTUPOBAHUH, TEKOMITO3HLIUU U PELICHUHN PA3IMYHBIX 3a/1a4

OIITUMH3All1H.

® O3HAKOMBTECH C HpO6J'IeMaMI/I ONTUMH3AalNU PA3JINYHBIX ITOAXOA0B.

33]13‘[1/[ JAUCHUIIINHBI

1. Pematite CpCAHUC 3a1aun BBIHYKHOﬁ OINTUMHU3AHHU C ITOMOIIIBIO COBPEMCHHBIX pemaTeneI‘/'I.

2. IIpoBepka BBIMYKJIOCTH JaHHOW ONTUMU3AIMOHHOM 3aa4u.

3. BBC,I[GHI/IG CTOXaCTHYHOCTH B MCTOAbI OIITUMHU3AIIUH.

4. [lornMaHME IUIFOCOB U MHHYCOB CTaHAAPTHBIX MCTOA0B prr[HOMaCH.ITa6HOI>i OIITUMH3AlIUH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHnn 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B PE3IYIBTATC OCBOCHUA JUCHUTIIIMHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

- HCO6XO,Z[I/IMBI€ " JOCTATOYHBIC YCIIOBUSA SKCTPEMYMOB (I)YHKLIHFI MHOT'MX NCPECMCHHBIX;

- METOJbI ITIOHCKA S3KCTPEMYMOB,;
- CTPYKTypa I[HHaMH‘leCKOf/'I CHUCTCMBI,

- METOJbI ITIOMCKA OINITUMAJIBHOI'O YIIPAaBJICHHUA.

YMETb:

- CBOJIUTH 33/1a4y ONTHUMH3ALUU K KAHOHUYECKOMY BULY;
- BBIOMpATh METOJ] ONITUMH3AIMY UCXO/IS U3 OCOOCHHOCTEH 3a1a4H;
- CTPOUTH ANTOPUTM HAXOXKJEHHUS ONTUMATIHLHOTO yIIPaBICHUS.

BJIAJIETh:

- METOJJaM{ HAaXOXIECHHS IKCTPEMYMOB (DYHKIIMI MHOTHX [IEPEMEHHBIX;

- YUCJICHHBIMU IMIOAXOAaMH OIITUMMU3AIIUHU,
- OCHOBaMH BapuallMOHHOT'O UCHUCJICHUA.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beimyksible  MHOXECTBA M BBIMYKJIbIC 6 6 9
(GyHKUIMH.
2 VYcioBusa ONTUMATBHOCTH 6 6 9
3 BBenenne B 4YMCIIEHHBIE  METOIBI, 6 6 9
CPaJiMEHTHBIN CITYCK.
4 KBa3nHbIOTOHOBCKHE METO/IbI 6 6 9
ONITUMU3ALIH.
5 Benenuve B oTenbpHbIE TPOOIEMBI 6 6 9
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. BeimykJisle MHOXKECTBA U BBIITYKJIbIE (DYHKIIUH.

MarpuyHoe  ucumcieHue, apromarmueckoe  auddepenmmposanne  CyOrpaaueHTHBIE
cyomuddepeHansHbe

2. YcnoBus ONTUMAJIBHOCTH

JIBOMICTBEHHOCTB U COIIPSIKEHHBIE Bell  MOZAEIMPOBAaHUE BBITYKIIONH ONTUMU3ALUU
3. BBezieHHE B UNCIIEHHBIE METO/Ibl, TPAJIUEHTHBIH CITyCK.

YckopeHHbIe MOAM(DUKAIIMH TPaJUSHTHOTO CITyCKa.

4. KBa3uHbIOTOHOBCKUE METObl ONITUMU3ALIMH.

SGD u ero MogudUKaIMK B TEOPUU U HA IPAKTUKE

5. BBesieHue B OT/EIbHBIE TPOOIEMBI

Brinmyxiisle penakcanuy 3a1a4 KOMOMHATOPHOM ONTUMM3ALIUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpapTHas ayAuTOPHUS




6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. MeTonp! onTHMU3AIMK. YCIOBUS ONTHMAILHOCTH B OKCTpeMaNIbHBIX 3amadax [Tekcer] : yueO.
nocobwue 1ist By3oB / A. I. Buptokos ; M-Bo o0pa3zoBanust 1 Hayku Poc. @enepanuu, Mock. Gu3.-TexH.
uH-T (toc. yH-T .— M. : MOTH, 2010 .— 225 c.
2. Metonst ontumu3zanu [Texct]. Y. 2. UnciaeHHble anropuT™el : yued. nocodue ais By30B / XKanam,
B. T ; M-Bo oOpazoBanus u Hayku PD, Mock. ¢uz.-texH. uH-T (Toc. yH-T) .— M. : MOTH, 2015 —
320 c. + pdf-sepcus. - bubmuorp.: ¢. 314-319. - 300 3k3. - ISBN 978-5-7417-0571-1. — IlonHbIi TEKCT
(Hoctyn u3 cetu MOTN).

JlononHuTenbHAs TUTEpaTypa
1. Kypc metonoB ontumuzauuu [ Teker] : yue6. mocobue s By3oB / A. I. Cyxapes, A. B. Tumoxos, B.
B. ®enopos ; [Mock. roc. yu-T uM. M. B. JlomonocoBa] .— 2-e uza. — M. : @usmarmiut, 2005, 2008
— 367 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYHLTHMCﬂHﬁHBIC TCXHOJIOTMU MOXXHO UCIIOJB30BATh HA JICKOUAX U NPAKTUICCKUX 3aHATUAX, B TOM
YHCJIC Ha NPE3CHTAllUAX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmuid JUCIUILUINHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PEIYIBTATC UBYUCHUA TUCHUIUIMHBI CTYACHT JOJI?KCH 3HATh OCHOBHBIC OIIPCACIICHUA, ITIOHATH.

VYeneniHoe 0CcBOoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paOboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JICKIiA, y4eOHOW W HAyYHOU JINTepaType);

— MOArOTOBKY K 9K3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxxHo 1oOuThCcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaThCsi 3a KOHCYJIBTALUSMH K
IIPENoJaBaTeo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: A .B. I'acHukoB, n-p gus.-mar. HayK, JOIEHT, Mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
MOJENN

[IK-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydenus aucuuiuimHbl «Optimization Methods/MeToabl onTUMH3anuNW) 00yYarOIIANCS

JIOJDKEH

3HAThb:

- HCO6XO,Z[I/IMBI€ " JOCTAaTOYHBIC YCIIOBUSA SKCTPEMYMOB (I)YHKLIHFI MHOT'MX NCPEMCHHBIX;

- METOJIbI IOMCKA IKCTPEMYMOB;
- CTPYKTypa IMHAMUYECKON CUCTEMBI;

- METOJbI ITIOMCKA OINITUMAJILHOI'O YIIPAaBJICHHUA.

yMeThb:

- CBOJIUTH 33/1a4y ONTHUMH3ALUU K KAHOHUYECKOMY BULY;
- BBIOMpATh METOJ] ONITUMH3AIMY UCXO/IS U3 OCOOCHHOCTEH 3a1a4H;
- CTPOUTH ANTOPUTM HAXOXKJECHHUS ONTUMATHLHOTO yIPaBICHUS.

BJIaJeTh:

- METOJJaM{ HAaXOXIE€HHS IKCTPEMYMOB (DYHKIIMI MHOTHUX [IEPEMEHHBIX;

- YUCJICHHBIMU IMIOAXO0OAaAMH OIITHUMMU3AIIUHU,
- OCHOBaMH BapuallMOHHOT'O UCHUCJICHUA.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

. [IpumMeph! IpUIIOKEHNH, CBOAUMBIX K 33/1a4aM BBIIIYKJIOW ONTUMUA3ALUU.

. OnpeneneHus BBITYKIOIO MHOKECTBA, BHITYKJION (pyHKINHU U Haarpaduka.
. Yenosus ontumanbHocTd KKT, MX 10cTaTO4HOCTS M HEOOXOIUMOCTD.

. Kakue npeumyniectBa MoxeT 1aTh JIBOMHAs Ipobiema?

. CxonuMocCTh METO/1a TPAIMEHTHOIO CIIyCKa U IOJIXOJ0B K €r0 YCKOPEHHUIO.
. CpaBHeHHUE Tpalu€HTHOIO cltycka U MeTogoB HeroToHa.

. KakoBa BeluncnutenpHas cinoxHocTs Meroga L-BFGS? 3auem?

0 3O LD AW

. Kakue mpobnemsl nienecoodpasno pemarb ¢ momoinsio SGD? Uto takoe konBeprenmus SGD u kak
€€ MOXKHO YCKOPUTh?
9. Kak mnocTpouth
MIPOrpaMMHPOBAHUS?

BBIITYKJIYIO pcirakCaluro JUIsL HCBBIITYKJIBIX 3aaa4y KBaApaTu4IHoOro

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY

1. JlokaxxuTe, 4TO €CJIM M, N - ABa B3aUMHO MPOCTHIX LEJBIX YUCIA Pa3HOW YETHOCTH, TO YMCiIa m2 -
n2 ¥ 2mn TaKXe B3aUMHO MPOCTHI.



2. HarmmmmTe W pokaxkute oOIIyro (Gopmyny Ui KOJMYECTBAa PAa3IUYHBIX IMPEACTABICHHN JTaHHOTO
IEJIOTO YHca N B BUJAE CyMMBI JABYX kBajparoB. (IIperacraBurenu, KoTopble HE MOMYYEHBI APYT OT
Jpyra myTeM U3MEHEHHS 3HAKOB M IOPSIKa CIIOB, CIUTAIOTCS Pa3HBIML. )

3. Ha ocHoBe moiy4eHHOH (GOpMyIsbl BHIBEIWTE HMKHIOIO I'DAaHMIy MaKCHMAJIbHOTO YHCIa PaBHBIX
PacCTOSIHUN MEXAY 33JaHHBIMH N TOYKAMH Ha IUIOCKOCTH, UCIIONB3Ysl MPABUIIBHYIO MPSIMOYTOJIBHYIO
peLIeTKy.

4. TlocTpoiiTe MpaBMWIbHBIN MATHYTOIBHHUK C TIOMOIIBIO HUPKYIS U TUHEHKU.

5. IlocTpoiiTe mpaBUIbHBIN 15-yroNbHUK, UCIIONB3YS UPKYIIb U JIMHEUKY.

6. Bam naercst onuH cermeHT. TpeOyeTcst HOCTPOUTH ¢ MOMOIIBIO LUPKY/IS ¥ IMHEHKN OTPE30K UINHBI
X, YIOBJICTBOPSIOIINI ypaBHEHUIO

7. OCHOBBIBasICh Ha NpENBIIYIIEM 3aJaHWUU, JAOKAKUTE, YTO MPABWIGHBIA CEMHYTOJIBHUK HENb3S
MOCTPOUTH C TOMOIIBIO ITUPKYIIS U TMHEHKH.

8. JlokaxxuTe, 4TO TPUCEKIUS YIJIa HEBO3MOXKHA.

9. OmmmmTe BCce BO3MOKHBIE KOMOMHAIIMHM KOJIMYECTBA YEPHBIX M OCNBIX LIAPOB B ypHE [UIS
rOJIOCOBAaHUS, YTOOBI NpH CIy4ailHOM BBUIOBE JIBYX IIapOB B BBIOOpKE Oe3 BO3Bpara, BEPOSITHOCTH
BBUIOBA JBYX O€JBIX IApOB cocTaBisuia TouHo 0,5.

10. PaccMoTpuM COOTHOIIEHHE CTOPOH a, b, ¢ TPEyroibHUKA, B KOTOPOM TPEYTOJIbHUK C BEPIIMHAMH B
OCHOBaHHMH OHCCEKTpuC paBHOOeapeHHbIH. [Ipenmonarasi, 4TO CTOPOHBI, CXOZSIIMECS HA CTOPOHE C
OO0JBIIOTO TPEYTONbHUKA, PABHBI, CBEJEM 3TO COOTHOIIEHHE K CIIEIYIOLIEMY

11. Jlanee MbI paccmarpuBaeM Ky0O, OoTpeeNiieMblil IEpBBIM U3 TPEX YpaBHEHHH (OTKa3 OT TpeOOBaHUS,
4TOOBI a, b, ¢ OBLTH CTOPOHAMU TpeyrolibHUKA). [TokaXkuTe, 4To MoMyUeHHBIH KyO0 HEpPa3JIoKuM, TO €CTh
OTIPEACISIFOIIIA €r0 MHOTOWICH HE YYUTHIBACTCS.

12. B nomonHeHUe K 3TOMY, IOKaXHUTE, YTO Hall Ky0 HEOCOOEH, TO €CTh Ha €ro MPOEKTHUBU3ALUKN HET
HU OJIHOW TOYKH, B KOTOPOIl Ka)kJJ0€ HAIpaBICHHUE KAacaIOCh ObI (HJIM TOTO K€ CaMOro, B KOTOPOM Bce
TPH HEePBBIC YAaCTHBIC TPOU3BOAHBIE MHOTOUJICHA, OTPE/IEIISIOIIETO €ro, BBIPOXKAAIOTCSL. ).

[IpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buner Nel

1. Hamumure m pokaxkure oOuryro Gopmyidy A KOIHUYECTBA PA3IUUYHBIX MPEACTaBICHUN JTaHHOTO
LIEJIOTO YKCIIa N B BUJIE CYMMBI IByX KBaJpaToB.

2. JIoKaxuTe, YTO TPUCEKIUS yIvia HEBO3MOXKHA.
Buiet Neo2

1. PaccMOTpuM COOTHOLIICHUE CTOPOH a, b, C TPEYrOJbHHUKA, B KOTOPOM TPEYTOJIBHUK C BEpIIMHAMHU B
OCHOBaHHMH OMCCEKTPHC PAaBHOOCAPEHHBIN.

2. OnummTe BCEBO3MOXKHBIE KOMOMHAIIMK YMCEN YEPHBIX M OEJbIX IIApOB B ypHE Ul TOJIOCOBAHMS
TaK, 4YTOObI, €CJIM JIBa IIapa CIy4aifHO BBUIOBJICHBI B BEIOOPKE M HE BEPHYJIHCH, BEPOSTHOCTH BBIJIOBA
IByX OenbIx mapoB Obuia poBHO 0,5.

Kputepun onennBanus

Onenka «oranyHO (10)» BBICTaBIAETCS CTYNEHTY, KOTOPBIN MPOSBUII BCECTOPOHHEE, CUCTEMATHIECKOE
U TiTy0OKOe 3HaHKWEe MaTepHraia 00pa3oBaTeIbHON MPOrpaMMbl, CAMOCTOSTEILHO BBHIIIOIHIII BCE 3a/1a4H,
MPEOYyCMOTPEHHbIE MPOrpaMMoOil, TIIyOOKO HU3y4YWJ OCHOBHYIO M JIOTNOJHHUTENBHYIO JIUTEPaTypy,
PEKOMEH/IOBaHHYIO IPOrpaMMOM. , aKTHBHO paboOTaeT B KiIacCce M IMOHUMAET OCHOBHBIC HAy4HBIE
KOHIIENIIMM 110 HW3y4aeMOHl AHCLHIIIMHE, MPOSBWI TBOPUYECKMH TOAXOA W HAy4yHBIA ITOIXOX B
NOHUMAaHUM W TPECTABICHUH Marepuasa o0pa30BaTelbHONW NPOrpaMMbI, OTBET Ha KOTOPBIH
XapaKTepU3yeTCsl HCIIONb30BaHUEM OOTaThIX M aJIeKBaTHBIX TEPMHUHOB, a TAKXKE MOCIEI0BATEIbHBIM U
JIOTUYHBIM U3JI0KEHUE MaTepuaa;

Onenka «ommuHo (9)» gaercs  CTYIEHTY, KOTOpPBI IPOAEMOHCTPUPOBAJl  BCECTOPOHHEE
CHCTeMaTH4YeCcKOoe 3HaHHE Marepuana o0pa3oBaTeIbHOI MPOrpaMMBbl, CaMOCTOSTEIBHO BBIMOJHHUI BCE
3aJay, MPEeJyCMOTPEHHbIE MPOrpaMMON, MITyOOKO YCBOMJI OCHOBHYIO JIUTEparypy U 3HAKOM C
PEKOMEH TyeMOM JIOTIOTHUTEBHOM JINTEPaTypoil. TI0 TporpaMMe, akTUBHO TpopadoTall Ha 3aHATHSX,
[MOKa3aJl CHCTEMHOCTh 3HAHMH 10 JHUCLUIUIMHE, JOCTATOYHYIO JJIS JAJbHEHMIIEro M3y4eHUs, a TaKxke
YMEHHUE CaMOCTOATENBHO PACIIUPSTH €€, OTBET KOTOPOM OTIMYAeTCsl TOYHOCTBIO HCIONb3YEMbIX
TEPMHUHOB, a U3JI0KEHNE MAaTEPHAJIa B HEM MOCIIEA0BAaTENLHOE U JIOTHYHOE;



Ouenka «oTUYHO (8)» BBICTABISETCSA CTYACHTY, KOTOPBIH MPOSBHJ IIOJHOE 3HAHWE MaTepHhaja
00pa3oBaTeIbHOM MPOrpaMMBbl, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOAITENIbHO BBIMOJIHWJI BCE 3aJaHMs, NPEAyCMOTPEHHBIE IPOrpaMMON, H3yYWI OCHOBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO Y4eOHOH IporpaMMoi. MporpaMma, akTHBHO HpopaOoTaHHas Ha
3aHATHAX, IOKa3aja CHCTEMHOCTh €ro 3HaHWH N0 IUCUUIUIMHE, JOCTATOYHBIX JUIS JAJIbHEHIIEero
U3Y4EHUs, a TAKXKe CIIOCOOHOCTh CAMOCTOSITEIBHO UX PACIINPATH;

Onenka «xopomo (7)» BbICTaBISIETCS CTYIEHTY, KOTOPBIA MPOSIBHJI JOCTATOYHO IOJHOE 3HAHHUE
Mmarepuaia 00pa3oBaTeNbHON HpPOrpaMMbl, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOIHWI BCE 3aJaHHS, IPEIyCMOTPEHHBIE MPOrPaMMON, HU3Yy4YHUI OCHOBHYIO
PEKOMEH/IOBAaHHYIO JIUTEpaATypy IO MPOrpaMMe, aKTUBHO padoTal Ha 3aHATHUAX, TPOSIBUI CUCTEMHOCTh
CBOMX 3HAaHMH MO JUCHMIUIMHE, JOCTATOYHBIX IJISl JAJbHEHIEro M3y4YeHHs, a TaKKe CIHOCOOHOCTD
CaMOCTOATENBHO UX YCUINBATh;

Onenka «xopomio (6)» BbICTABISIETCS CTYISHTY, KOTOPBIM MPOSBHII JOCTATOYHO MOJTHOE 3HAHUE
Marepuaia o0pa3oBaTelbHOI MPOrpaMMbl, HE JOITyCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSTEJIFHO BBIITOJHWI OCHOBHBIC 3aJladM, MPEIyCMOTPEHHBIC NMPOrpaMMON, M3Y4HI OCHOBHYIO
JUTEpaTypy. PEKOMEHI0BaH MPOrpPaMMOi, TIOKa3ajl CHCTEMaTHYHOCTh CBOMX 3HAHWH MO JAUCLUILIMHE,
JOCTATOYHYIO JJIS TAJIbHEHUIIIET0 U3yUeHHUS;

Omuenka «xopomo (5)» maercs CTyACHTY, NPOJEMOHCTPHUPOBABIIEMY 3HAHUE Marepuayia OCHOBHOU
o0Opa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JaibHelmero oOydeHus W Oymyiiel
paboThl 1o Mpodeccuu, KOTOPBIH, HE MPOSBISASA JOCTATOYHONW aKTHBHOCTH Ha YpPOKaX, TEM HE MEHee
CaMOCTOSITEJIbHO BBITIOJHSI OBJIAJEN OCHOBHBIMH 3aJladaMH, HPEIYyCMOTPEHHBIMU IIPOrPaMMOIA,
OCBOHMJI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOMYCTWJI OIHMOKH B UX
BBINIOJIHEHUM M OTBETE BO BPEMsI TECTHPOBAHUS, HO MMEET HEOOXOIMMBIC 3HAHMS Uil UCIIPABICHUS
3THUX OMHMOOK CaMOCTOSTEIBHO;

OueHka «yZOBIETBOPUTEILHO (4)» HaeTCsl CTyAEHTY, OOHApyXXHMBIIEMYy 3HaHHE Marepuajia OCHOBHOM
o0Opa3oBareIbHONH MporpaMmbl B oO0beMe, HEOOXOAMMOM sl AajibHeliero oOydeHUs W Oymymiel
paboTsl 1o mpodeccun, KOTOphIi, HEe MPOSIBIASA AOCTATOYHONW aKTMBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSATENILHO BBIMIOJHSUI BBIIOJHMI OCHOBHBIE 3a7a4yM, MPEIyCMOTPEHHbIE MPOTPaMMOM, HU3y4YWII
OCHOBHYIO JIUTEPATypy, HO JAOIYCTUIJI OMIMOKY B MX BBIIOJIHEHUH U B CBOEM OTBETE BO BpeMs TECTa, HO
UMeeT HeoOXOAUMBIE 3HAHUS JUIsl HCIIPABJICHUS ATHX OMIMOOK MO/ pPyKOBOACTBOM IPEIIOJaBaTels;
Onenka «ynoBiIeTBOpUTENLHO (3)» BBICTABISETCS OOydaronieMycs, IPOSIBUBIIIEMY 3HAHHE MaTepualia
OCHOBHOW 00pa30oBaTeiIbHOM MpOrpaMMmbl B OObeMe, HEOOXOAWMOM MJIsi JajbHEWUIIero OOy4eHHus H
Oynymieir paboTsl Mo mpodeccuy, He MPOSBUBLIETO AKTHBHOCTH HA 3aHATHUAX, CaMOCTOSTEIBHO
BBIMIOJIHUBIIETO OCHOBHBIC 3aJaHUs, NPEAYCMOTPEHHBIE 3aKOHOJAATEIbCTBOM. IPOTrpaMMa, HO
JOIycKaromasi OmHOKM B UX BBIIOJIHEHMM M B OTBETE BO BpeMs TecTa, HO oOnajaromias
HEOOXOAMMBIMK 3HAaHMSMH JJIsl yCTpaHEHHsA IO PYKOBOJACTBOM IMperojaBarens HauOojee
CYIIECTBEHHBIX OIIHOOK;

OneHka «HEyHOOBIETBOPUTENILHO (2)» NAeTcsi CTYAEHTY, KOTOPBIM MoKa3anx MpoOeibl B 3HAHUSAX WIIH
HEJIOCTATOK 3HAHWW TI0 3HAYUTEIHLHON YacTH MaTephalla OCHOBHOH 00pa3oBaTeNbHOM MpOorpaMMbl, He
BBITIOJIHWJI CAMOCTOSITEIbHO OCHOBHBIE 33/1a4H, TpeOyeMble MPOrpaMMON, JOITYyCTHI NPUHIUITHAIBLHBIE
OmMOKM B BBIOJHEHUE IPETYCMOTPEHHBIX MPOrPaMMOM 3a7ad, HE MMEIOIIEro BO3MOXHOCTHU
MPONOJKUTH yueOy MIIM HadyaTh MPO(EeCCHOHATIBHYIO AEATEIBHOCTD 0€3 JOTOMHUTEIBHON MOATOTOBKU
M0 JAaHHOW JUCIMILINHE;

OneHka «HEYIOBIETBOPUTENBHO (1)» CTaBUTCS CTYIEHTY MpPH OTCYTCTBHH OTBETa (OTKa3 OT OTBETA),
a0 KOTAa MHpE/ACTAaBICHHBIH OTBET COBCEM HE COOTBETCTBYET CYTH BOINPOCOB, COZAEPKAIIUXCS B
3aJaHHH.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemsi 3x3aMeHa CTYIEHTY pa3pellaeTcs UCI0Ib30BaTh IPOrpaMMy JUCLUILUIMHEIL.



