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)

MO0 AMCIUIIHHE: Metoapl ONTUMH3ALNN
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
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 obcyxieHa Ha 3acefjanny Kadeapbl MAITUHAOTO 00yueHus U 1udpoBoi rymanuTapuctiku 03.03.2025



AHHOTANMA

DTOT Kypc HpencTapisieT coboil 0030p METOAOB M NPHEMOB ONTHMHU3AIMM, KOTOPbIE MMEIOT pellaoliee
3HAQYCHWE JUIsI TOHMMAHUS METOJOB MAIIMHHOTO OOy4YeHUs W DIyOOKOro oOydeHHs. Mpl HauHeM C
KJIACCUUECKOTO IOHATHS BBIMYKJIOCTH, PACCMOTPUM OCHOBHBIE (DaKThI BBIIMYKJIOH ONTHMH3ALNH, BBIICINM
HanOoJee MPaKTUIeCKH BaKHBIC YHCICHHBIE METO/IBI U, HAKOHEL, PACCMOTPUM YIPOLICHUS 3a1a4 JUCKPETHOU
onTUMu3anuy. JloMamHue 3aJaHMs BKIIOYAIOT KaK TEOPETHUECKHE BOIPOCHI, TAaK W YNPAKHEHUS I10

MIPOTPaMMHPOBAHHUIO.
1. leau u 3apauun

eap AUCUMNIMHBI

® I/I3y‘lI/ITe OCHOBHBIC TCOPCTUYCCKHUEC OCHOBBI HIMPOKO HCIIOJIB3YyCMbIX MCETOAOB OIITUMHU3ALMU U UX

OrpaHUYCHH.

o [lomyunTe CyIIeCTBEHHBIN ONBIT B ()OPMYIMPOBAHUH, AEKOMIIO3UIMH U PEIICHUN Pa3JIMYHBIX 33134

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 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
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

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[1K-2 Crioco0OeH caMOoCTOIATENLHO N B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH

HAaY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

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 4YMCIIGHHBIE — 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)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOosATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsi Ui paldoThl CTyleHTa HaJ TEMOH.
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 KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

BaxHo 100UThCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEOyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU 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

KBaJIH(UKALUS: 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 MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKu M (U3UKH M CHOCOOEH WX NPUMEHSTh NpHU
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  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

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

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus: AUCIUTUIMHBL «METOIbI ONTHUMHU3AIUNY 00YYarOIIUICS TOTKEH:

3HATb:

- HeOOXOMMBIE M JOCTAaTOYHBIE YCIOBHS AKCTPEMYMOB (DYHKIIMII MHOTHX IT€PEMEHHBIX;

- METOJIbI IOMCKA IKCTPEMYMOB;
- CTPYKTypa JUHAMUYECKOMN CUCTEMBI;

- MCTOJbI ITOUCKA OIITUMAJIBHOI'O YIIPABJICHUA.

yMeTh:

- CBOAUTD 3a/1a4y ONITUMHU3AINHU K KAHOHUYCCKOMY BUY,
- BBI6I/IpaTB METOA ONITUMHU3AllMH UCXOIs U3 0COOEHHOCTEH 3aaa4u,
- CTPOUTDH AJITOPUTM HAXOXACHHUA ONITUMAJIbHOI'O YIIPABJICHUS.

BJIAA€Th:

- MCTOJAaMH HAXO0XICHUSA SKCTPCMYMOB (I)YHKLII/Iﬁ MHOT'UX ICPCMCHHBIX;

- YUCJICHHBIMH IIOAXOJaMH OIITUMH3AIIH,
- OCHOBAMHU BApHUAIITMOHHOI'O UCUUCJICHUA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

0 NN N bW

€€ MOXHO YCKOPHUTH?

9. Kakx mnocTpouth
MPOrpaMMHUPOBAHUS?

BBIIYKIYIO  peJlaKcaluio

. [Ipumepb! pUIIOKEeHHIA, CBOIMMBIX K 3a/1a9aM BBITTYKJIONW ONITUMU3AIIIH.

. OmpeneneHus BBITYKIIOTO MHOXKECTBA, BRITYKIION (PyHKIIMK U Haarpaduka.

. YemoBust ontuManbHocTH KKT, X 70CTaTOYHOCTE U HEOOXOAUMOCT.

. Kakue nmpenmyiectBa MOXeT 1aTh ABOWHAs TpodeMa?

. CXoamMocTh MeTo/1a TPAJIMEHTHOTO CITYCKa U TIOAXO0B K €T0 YCKOPSHHUIO.

. CpaBHEHHE TPaJUEHTHOTO CITyCcKa U MeToZi0B HproTOHAa.

. KakoBa BeruncinrensHas cinoxaocts Merona L-BFGS? 3auem?

. Kakue npobnemsr 1ienecoodpasno pemars ¢ nomombo SGD? Uto Takoe kouBeprenius SGD u kak

pIRI b HEBBIITYKJIbIX 3aJ1a4 KBaApaTU4IHOI O

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0y4yarommxcst

Bomnpocs! k 3k3aMeny

1. JlokaxxuTe, 9TO €CNIK M, N - JBa B3aUMHO MPOCTHIX IEJBIX YKCIa Pa3HON YE€THOCTH, TO Yncia m2 -

n2 ¥ 2mn TaKkxe B3aUMHO MIPOCTHL.




2. HammmmTe W gokaxkute oOIIyro (GopMyny Ui KONMYECTBA Pa3IMYHBIX IMPEACTABICHHN TaHHOTO
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 momyueHHOH (hOpMyJbl BBIBEIUTE HIDKHIOIO I'PAaHHUIy MaKCHMAaJIBHOTO YHCIAa PABHBIX
pacCTOSTHUI MEXAy 33JaHHBIMH N TOYKAaMH Ha TUIOCKOCTH, MCIOJNB3YS MPABWIBHYIO MPSIMOYTOIBHYIO
peLIeTKy.

4. TlocTpoiiTe MpaBMWIbHBIN MATHYTOIBHHUK C TIOMOIIBIO HUPKYIS U TUHEHKU.

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

6. Bam maetcst onun cermenT. TpeGyeTcst MOCTPOUTH C TIOMOILBIO IIUPKYIISA U TMHEHKH OTPE30K AJIHHBI
X, YIOBJICTBOPSIOIINI ypaBHEHUIO

7. OCHOBBIBASICh Ha TIPEIBIAYIIEM 3aIaHUM, JOKAKHUTE, YTO IPABHIBHBIH CEMHUYTOIBHHK HEJb3s
MOCTPOUTH C TOMOIIBIO ITUPKYIIS U TMHEHKH.

8. JlokaxxuTe, 4TO TPUCEKIUS YIJIa HEBO3MOXKHA.

9. OmmmmTe Bce BO3MOXKHBIE KOMOHMHAIIMM KOJWYECTBA YEPHBIX M O€NBIX IIApOB B YpHE IS
rOJIOCOBAaHUs, YTOOBI IPU CIIydailHOM BBUIOBE ABYX IIApPOB B BBIOOpKE O€3 BO3BpaTa, BEPOSATHOCTh
BBUIOBA JBYX O€JBIX IApOB cocTaBisuia TouHo 0,5.

10. PaccMoTpuM COOTHOIIEHHE CTOPOH a, b, ¢ TPEYroJbHUKA, B KOTOPOM TPEYTOJILHHUK C BEpIINHAMU B
OCHOBaHHMM OHMCCEKTpHUC paBHOOenpeHHbIH. [Ipenmomnaras, 4To CTOPOHBI, CXOISAIIMECS Ha CTOPOHE C
OO0JBIIOTO TPEYTONbHUKA, PABHBI, CBEJEM 3TO COOTHOIIEHHE K CIIEIYIOLIEMY

11. JJanee MbI paccmaTpuBaeM KyO, onpeaessieMblid TIEPBBIM U3 TPEX ypaBHEHHI (0TKa3 OT TpeOoBaHUs,
4TOOBI a, b, C OBLIIM CTOPOHAMH TpeyroiabHUKA). [lokaxuTe, 4TO MOTYUCHHBINH KyO HEpas3IoKHUM, TO €CTh
OTIPEACISIFOIIIA €r0 MHOTOWICH HE YYUTHIBACTCS.

12. B nomonHeHue K 3TOMY, OKaXXUTE, YTO Hall Ky0 HEOCOOeH, TO €CTh Ha €ro MPOSKTUBU3AIMH HET
HU OJHOW TOYKH, B KOTOPOH Ka)KI0€ HAlpaBJICHUE Kacaloch Obl (MJIM TOTO e CaMOro, B KOTOPOM BCE
TpH HEePBBIE YAaCTHBIE IPOU3BOAHBIE MHOTOWICHA, OIPEIEIISAIOIIETO €r0, BEIPOKIAIOTCSL. ).

[IpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buner Nel

1. Hamumure m pokaxure oOuryro (GopMmyidy A KOJMYECTBA PA3IMYHBIX HPEACTABICHUN JaHHOTO
IIEJIOTO YHUCIIa N B BU/IE CYMMBI JIByX KBaJIpaToB.

2. JIOKaXHTe, 4TO TPUCEKLHUS yIla HEBO3MOXKHA.

buer Ne2

1. PaccMOTpuM COOTHOLIEHHE CTOPOH a, b, C TPEyrojbHHUKA, B KOTOPOM TPEYTOJBHUK C BEPIIMHAMH B
OCHOBaHHMH OMCCEKTPHC PAaBHOOCAPEHHBIN.

2. OnummTe BCEBO3MOXKHBIE KOMOMHAIIMK YMCENl YEPHBIX M OENbIX IIApOB B ypHE AJISl TOJIOCOBAHUS
TaK, 4YTOObI, €CJIM JIBa IIapa CIIy4ailHO BBUIOBJICHBI B BRIOOPKE M HE BEPHYJHCH, BEPOSTHOCTH BBIJIOBA
IByX OenbIx mapoB Obuia poBHO 0,5.

Kputepun onennBanus

Onenka «otnyHO (10)» BBICTaBIISETCS CTYAEHTY, KOTOPBI IPOSIBUII BCECTOPOHHEE, CUCTEMAaTHYEeCKOe
U TITy0OKOe 3HaHME MaTepHraja 00pa30BaTesIbHON MPOrpaMMBbl, CAMOCTOSITEIBHO BBIMTOIHII BCE 3aa4H,
MPEIYyCMOTPEHHbIE TPOrpaMMOH, IITyOOKO H3y4YMJI OCHOBHYIO W JOIOJHHUTEIBHYIO JUTEparypy,
PEKOMEH/IOBaHHYIO IPOrpaMMOM. , aKTHBHO paboOTaeT B KiIacCce M IMOHUMAET OCHOBHBIC HAy4HBIE
KOHLIENIIMA 110 HW3y4aeMOHl MHCLHUIUIMHE, TPOSBWII TBOPYECKHH ITOAXOX W HAy4YHBIH IOAXOI B
NOHUMAaHUM W TIPEJCTaBIEHUHM Marepuasa oO0pa30BaTeJbHONH IPOrpaMMbl, OTBET Ha KOTOPBIH
XapaKTepU3yeTCsl UCIOIb30BAHNEM OOTaThIX M aJCKBAaTHBIX TEPMUHOB, a TAKXKE MOCIIEAOBATEIbHBIM U
JIOTUYHBIM U3JI0KEHUE MaTepuaa;

Onenka «ommuHo (9)» gaercs CTYOEHTY, KOTOpPBId IPOAEMOHCTPUPOBAJl  BCECTOPOHHEE
CHCTeMaTHYeCcKOoe 3HaHHE Marepuana o0pa30BaTEeIbHOM MPOrPaMMBbl, CAMOCTOSTEIILHO BBIITOIHUI BCE
3aJayd, MPEIYyCMOTPEHHbIE MPOrpaMMOM, IIIyOOKO YCBOMJI OCHOBHYIO JIMTEPAaTypy M 3HAaKOM C
PEKOMEH TyeMOM JIOTIONTHUTENIBHOM JINTEPaTypoi. IO MporpaMMe, akTHBHO MpopaboTan Ha 3aHSTHSX,
MOKa3aJl CUCTEMHOCTh 3HAHWU 10 JUCLUIUIMHE, JOCTATOYHYIO Ul JAJBHEHIIEro U3y4eHus, a TaKkxke
YMEHHUE CaMOCTOATEJILHO pacIIUpsTh €€, OTBET KOTOPOH OTIMYAETCs TOYHOCTHIO MCIIOJIb3yEMBIX
TEPMHUHOB, a U3JI0KEHNE MAaTEPHAJIa B HEM MOCIIEA0BAaTENLHOE U JIOTHYHOE;



Ouenka «oTaMYHO (8)» BBICTABISIETCS CTYIEHTY, KOTOPBHIA MPOSBWII TOJHOE 3HAHHE Marepuala
00pa3oBaTeIbHOM MPOTrpaMMbl, HE JIOIYCKAET CYyIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE MPOrPaMMON, H3yYWI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO Y4eOHOH mporpamMMmoi. Hmporpamma, akTHBHO Npopa0OTaHHAas Ha
3aHATHAX, IMOKa3aja CHCTEMHOCTh €ro 3HAaHWH 110 JWCIMIUIMHE, JOCTAaTOYHBIX IS JajbHEHIIEero
U3Y4EHUs, a TAKXKe CIIOCOOHOCTh CAMOCTOSITEIBHO UX PACIINPATH;

Onenka «xopomo (7)» BBICTABIAETCS CTYIOCHTY, KOTOPBI MPOSBUJI JOCTATOYHO IIOJHOE 3HAHHUE
Marepuasia o0pa3oBaTeNbHOM MPOTrpaMMbl, HE JAOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOJHUI BCE 3aJaHHA, NPEAYCMOTPEHHBIE MPOTrPaMMON, H3YYWJI OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEpaTypy IO MpOrpaMMe, aKTUBHO padoTall Ha 3aHITUSX, IPOSBUI CUCTEMHOCTh
CBOMX 3HAHUHM MO JUCHMIUIMHE, AOCTATOYHBIX AJISl JAJIbHEHIIEro M3y4YeHHs, a TaKKe CIHOCOOHOCTD
CaMOCTOATENBHO UX YCUINBATh;

Ouenka «xopomo (6)» BBICTABIAETCS CTYICHTY, KOTOPBIM HpPOSBWI JOCTaTOYHO IOJHOE 3HAHHE
Marepuaia 00pa3oBaTeNIbHON IPOrpaMMbl, HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATEJIBHO BBIIIOJIHMUII OCHOBHBIE 33/1a4d, IIPEAYCMOTPEHHBIE IPOrpaMMOM, U3y4us OCHOBHYIO
JIUTEPATYPY. PEKOMEHIOBAH MPOrpaMMOil, MOKa3aJl CUCTEMAaTHYHOCTh CBOWX 3HAHUHM MO JUCLUIUIMHE,
JOCTaTOYHYIO [UIsl JaJIbHEHIIEro U3y4eHus;

Ouenka «xopomo (5)» maercs CTyAEHTY, NPOJACMOHCTPUPOBABIIEMY 3HAaHHE Marepuajia OCHOBHOM
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajibHelniero oOydueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, 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
o0Opa3oBareIbHOM HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWmiero oOyudeHuss u Oymymiei
paboThl 1O mpodeccruu, KOTOPbIil, He MPOSBIAS JOCTaTOYHOM aKTUBHOCTH HA ypOKaxX, TEM HE MEHee
CaMOCTOSITENBHO BBINOJIHSJ BBINOJIHHWI OCHOBHBIE 33]1a4d, MPEIyCMOTPEHHBIE MPOrPAMMOM, U3y4YnI
OCHOBHYIO JIUTEPATypy, HO IOMYCTHJI OUIMOKH B UX BBINOJHEHUH U B CBOEM OTBETE BO BpEMsI TECTa, HO
UMeeT HeoOXOAUMBIE 3HAHUS JUIsl HCIIPABJICHUS ATHX OMIMOOK MO/ pPyKOBOACTBOM IPEIIOJaBaTels;

OueHka «ynoBIETBOPUTEIHHO (3)» BBICTABISIETCS 00ydaroIeMycsi, IPOsIBUBILIEMY 3HAaHHE MaTephaia
OCHOBHOW 00pa3oBaTeibHON MporpaMMmbl B 00beMe, HEOOXOOMMOM Ui AajJbHEHIIero oOy4YeHUs U
Oynymieir paboTsl mo mpodeccur, He NPOSBUBIIEI0 AKTUBHOCTH Ha 3aHATHAX, CaMOCTOSTEIIHHO
BBINIOJTHUBIIETO OCHOBHBIE 33JaHUS, MPEAYCMOTPEHHBIE 3aKOHOIATENBCTBOM. IPOTpPaMMa, HO
JOIyCKaromasi OmMOKM B MX BBHINOJHEHWM U B OTBETE BO BpeMs TecTa, HO oOnagaromias
HEOOXOAMMBIMHM 3HAaHMAMM [JJIsl yCTPaHEHHs T1OA PYKOBOACTBOM Ipernofasaresiss HauOosee
CYIIECTBEHHBIX OIIHOOK;

OneHka «HEYHOBIETBOPUTENHLHO (2)» HaeTcs CTYIEHTY, KOTOPBIH IMOKa3ayl MpoOeibl B 3HAHUIX WIN
HEJIOCTATOK 3HAHWW TI0 3HAYUTENHHON YacTH MaTrepralia OCHOBHON 00pa30oBaTeIbHONW MPOrpamMMbl, HE
BBITIOJIHWJI CAMOCTOSITEIIbHO OCHOBHBIE 3a/1a4H, TpeOyeMble MPOrpaMMOu, JOMYCTHII PUHIMITHATbHEIE
OmMOKM B BBINOJHEHHE MPEIYCMOTPEHHBIX IPOrpaMMOIl 3ajay, HE HMEIOIIETr0 BO3MOKHOCTH
MPONOJKUTH yueOy MIIM HadaTh MPO(EeCCHOHAIBHYIO IEATEIIbHOCTh 0€3 JOMOJHUTEIBHON MOATOTOBKU
M0 JAaHHOW JUCIMILINHE;

OneHka «HEyIOBIETBOPUTENBHO (1)» cTaBUTCS CTyOEHTY NpPH OTCYTCTBUM OTBETa (OTKa3 OT OTBETA),
a100 KOTAa MHpE/ICTAaBICHHBIH OTBET COBCEM HE COOTBETCTBYET CYTH BOIPOCOB, COZAEPIKAIIUXCS B
3a/laHUN.

5. MeTonuueckne MaTepuaJIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemsi 3x3aMeHa CTYIEHTY pa3pellaeTcs UCI0Ib30BaTh IPOrpaMMy JUCLUILUIMHEIL.



