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)

10 JMCHMILIMHE: NLP. O6pabotka ecrectBenHoro si3bika B I'T pa3paboTke
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBOH ryMaHUTAPUCTHKH
Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

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

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: K.B. BopoH1108B, JI-p $u3.-MaT. HAayK, CTapIIni MpeTnoaaBaTelb

[Iporpamma obcyxaeHa Ha 3aceqanny Kadenpsl MAITMHHOTO 00yyeHus u nudpoBoi rymanutapuctuku 12.02.2024



AHHOTANMA

CoBpeMeHHbBIE TIONXOABI B PA3IUYHBIX OOJACTSIX HCKYCCTBEHHOTO HMHTEIUIEKTAa OCHOBaHBI Ha METOHAX
1yOoKoro oOyuyeHHs (HampuMmep, B KOMIBIOTEPHOM 3pEHUH, 00pabOTKE €CTECTBEHHOTO S3bIKa, OOyYEHUH C
noakperieaneM u T. [1.). [lryOokue HEHpOHHBIE apXHUTEKTYyphl JAEMOHCTPUPYIOT OONBIIONW TOTEHIHAT H
00€IIaIOT JJaKe JIy4IIHe Pe3ysIbTaThl, II03TOMY Ceidac ONpEAeICHHO caMoe JIydllee. BpeMs HCCIIeI0BaTh ATy
00JIaCTb.

B 3TOoM Kypce MBI Ha9YHEM C OCHOB M OBICTPO MOTPY3UMCS B MOCICAHHUE PE3YNIbTaThl B 00JIACTH 00pabOTKU
€CTECTBEHHOTO f3bIKa, yAelsis 0co00e BHMMAaHHE HOBBIM IIOIXOAAaM M MPHUKIAIHBIM METoIaM. DTOT Kypc
HUMEET TeHJICHIIMIO Pa3BUBAaTh KaK MPAaKTUUECKHE HABBIKM, TAaK U TEOPETHUECKYIO 0a3y, 4TOOBI MPEIOCTaBUTh
CTyAE€HTaM DIyOOKHE TEOpPEeTHYECKHEe 3HAHUS U CIIOCOOHOCTH PaboTaTh CaMOCTOSTEIBHO HaJ MPOEKTAMH
HJIIL

1. leau u 3apa4u

eap AUCUMNIMHBI
o [103HAKOMEBTECH C KJIACCHYECKUMH M HOBBEIMH Te€XHHMKaMu B oomactu HJITI.
o [lomyunTe MPaKTHYECKHUI OIBIT PEIICHUS 3a/1a9 00pa0OTKH €CTECTBEHHOTO SI3bIKA.
e PazpuBarb HaBbiku puMeHenust moaeneil HIIIT k peanbHbIM JaHHBIM.

33]13‘[1/[ JAUCHUIIINHBI

e[locranoBka 3agaun 00pabOTKH €CTECTBEHHOTO SA3bIKa M BO3MOXKHOCTD pa3padoTarh oOLIHii KOHBEHEp
peleHusl.

e BriOepuTe MOIXOIMIINN TOAXO0] M MOJIENb JJIsi KOHKPETHOM MPOOIEMBI.
e CymiecTBeHHBII OmBIT paboThl ¢ (peiiMBopkoM PyTorch u Python

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyONMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTALUU, B TOM
YHUCIE€ C MCHOJNb30BAaHWEM NPUKIAJHOTO IPOrpaMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHus!

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 Bnazgeer Ha mpakTUKE METOJOJIOTHEN COCTABICHUS

(TexHONIOTHYECKNEe, NHHOBALIMOHHBIE) OTYETHl  |HAYYHO-TEXHHUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmH, POEKTHI) OIIK-3.3 Brnageer MeTonaMu BU3YaJIbHOTO U IpaMuecKoOro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TemaTuueckoi oOmacTu cBoeil mpodeccrnoHambHON
[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH MareMaTHYeCKHUe MOJACIH ISl  ONMCAaHHA W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJM3UPOBATh HAYYHBIC TIPOOJIEMBI, IOIyYaTh |MOJEIU

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HayyHOM 3amadye W WHTEPIPETHPOBATH  MOTYyYCHHBIC
pe3yabTaTh

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!



- IOCTAHOBKY 3aJ1a4 MOP(OJIOTHUECKOT0, CHHTAKCHYECKOTO aHAJIN3a;
- METOJIbI PEIICHHS] 3TUX 3a/1ad.
YMETB:
- (hopMmynupoBarh 3a7a4u KiacCu(UKALUH TEKCTOB, IPEATOKCHUN UM UX 3JIEMEHTOB AJISl BBIACIICHUS
CTPYKTYPHUPOBaHHON MH(OPMALINH;
- peaJIn30BBIBATh MOAXOSIINHN aJlTOPUTM KIIaCCU(PHUKAILIMN TEKCTOB;
- peluaTh 3aa4y BbIACJICHUS KIIIOUEBbIX CJIOB U ONPENEIECHUS TOHAIBHOCTH.
BJIaJIETh:
- OCHOBHBIMHU IIPOTPaMMHBIMM CHUCTEMAaMHM JUIsSl BBIIEJIECHUS CKPBITHIX TEM U CHUXKEHUSI Pa3MEpPHOCTHU
BEKTOPHBIX MOJEIEN.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 Krnaccuueckue monxoasl K BEKTOpU3ALUN 7 6 6
Texcra: BoW, TF-IDF.
2 B3phIB B ITy0OKHX HEHPOHHBIX CETSIX. 5 6 6
3 [Touck nmyua 7 6 6
4 Brumanune K apXUTEKTYype 5 6 6
KoZIep-ZIeKOAep.
5 00630p cemetictBa GPT. 6 6 6
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (OcenHuit)
1. Kiaccuueckne nogxoasl k Bektopusanuu tekcra: Bow, TF-IDF.
TexctoBble coueranus Broxenwus cnoB; word2vec u GLoVe s3bIkOBBIE MOJIENH TTONXO Seq2seq
2. B3pbIB B y0OKHX HEHPOHHBIX CETSIX.

Ceeprounsie Heliponubie cetr B HIIII. CNN nst o0paboTku TekcTa
ManHHBIN NEPEeBOA ¥ HEHPOHHBIM MalTMHHBINA IEPEBOA,.

3. Ilouck nyva

Wsmepenne kauectBa creHepupoBaHHOro Tekcta. BLEU / Ouenka Hemoymenus.  MexaHu3M
BHMMaHHA. MeXaHu3M CaMOBHUMAHUS

4. BHMMaHMe K apXUTEKType KOAep-ACKOAep.




O030p apxutektypsl TpaHchopmartopa. IlpeaapurensHas noarotoBka mo HIIII. KoHTekcTHbIC
Bnoxenus. ELMo. O630p BERT.

5. O630p cemetictBa GPT.

CucrteMbl OTBETOB Ha BOIPOCHI M 3HaHUs. JIByHampaBieHHbIH 1moTok BHMMaHus (BiDAF) Anamms
HacTpoenuit POS-teru, napcuHr 3aBUCUMOCTEN

Temaruueckoe monenupoBanue (PLSA. LDA)  Texuuku RL B HJIII. OOyueHre caMOKpPUTHYHOM
MOCIIEI0BATEIbHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrangapTHas ayquTOpHs
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas JuTeparypa
Jlureparypa xadenpsbr:
1. MammnanaOe 00yuenue [ Texct]/X. bpunk, [Ix. Puuapnc, M. ®@esepond, Real-World Machine
Learning, -CII6., [Turep, 2017
2. Python u mamuuHoe oOyuenue [Tekcr] = Python Machine Learning : kpaline HeoOXoauMoe U3jaHUE
M0 HOBEWIIIEH Mpe/icKa3aTeTbHON aHaTMTHKE sl O0Jiee ITyOOKOTO0 TOHUMAaHHS METOI0JIOTHI
MamrHHOoro obydenus / C. Pamika; nep. ¢ anmi. A. B. Jlorynosa .— M. : IMK Ilpecc, 2017 .— 418 c.:
ni. - [Ipenm. ykas.: c. 408-417. - 200 sk3. - [ISBN 978-5-97060-409-0 (B niep.) .— IlonHbIH TeKkCT
(Hoctyn u3 cetu MOTU / Ynanennslit noctymn).

JlononHuTeNbHAS TUTEPATypa
Jlureparypa kadeapsr:
1. Maremaruveckrie OCHOBBI MAIIMHHOTO 00y4eHus U nporHozuposanus [Tekcr] / B. B. BoioruH ;
Mock. ¢u3.-TexH. uH-T (Toc. yH-T), JIa0. CTpyKTypHBIX METOAOB aHAJIN3a JAaHHBIX B IPEICKa3aTeILHOM
monenuposanuu (IIpeMoJla6), u-T npobiem nepenaun undopmarun uM. A. A. Xapkesuua PAH -
M.MIIHMO,2013

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 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 OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yuyeHUs AUCUUIUIMHBI CTYACHT JOJKEH 3HATh OCHOBHBIE OMNPECICHUS, MHOHSTHS,
AKCHUOMBI.

YcnemHOe 0CBOCHHE Kypca TpeOyeT HapsKEHHONW caMOCTOSTEILHOM padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyJeHTa HajJ TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOI\/’I JINTCPATypPbI;



— npopaboTKy ydeOHOro marepuaina (o yuyeOHOM M HaydyHOW JNHUTEpaType), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUsS, Jl0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcst B (opme
HUHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 1oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYJIbTalUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: K.B. Bopontios, 1-p ¢u3.-MaT. HayK, CTapIInii IPETIoAaBaTeIh



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyONMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTAlUH, B TOM
YHUCIe C MCHONB30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTIO
o0ecrnieyeHus

OIIK-3.2 Brnazeet Ha MPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnaneer MeTofaMu BU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynerare wusyuenus gucnuiuimHbl «NLP. OOpaGortka ecrectBenHoro szpika B IT paspaborke»

00yJarouiCs JTOIDKEH:

3HAThb:

- IOCTAaHOBKY 3aJ1a4 MOp(bOJIOFI/I‘-IGCKOFO, CHHTAKCHUYCCKOI'O aHaJIn3a,

- METOJIbI PeIICHHS ITUX 33/1a4.
yMeThb:

- opMynHpoBaTh 3aJa4M KJIACCHU(UKAIUU TEKCTOB, MPEIJIOKEHUH MM X JIEMEHTOB JUIS BBILACICHUS

CTPYKTYpUPOBaHHOK HH(OpMAINH;

- peaJIn30BBIBATH MOIXOSIINN aTOPUTM KIIACCU(PHUKAIIMU TEKCTOB;
- pelaTh 3a/1a4y BIIEJICHUS KIIOUEBBIX CJIOB U ONMPEACICHUS TOHAIBHOCTH.

BJIaJeTh:

- OCHOBHBIMHU IIPOTpaMMHBIMU CUCTCMAMH IJId BBIACICHUSA CKPBLITBIX TCM W CHWXXCHUA PAa3MCPHOCTHU

BEKTOPHBIX MOJENEM.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

. [Ipencrapnenus cinoB: ocHoBHBIE TIoax0nbl (BoW, TF-iDF).

. Bnoxxenus cnoB (word2vec: TMHEHHOCTb, CKUII-TPaMMa, OTpULIaTeNIbHAs BEIOOPKA, KITIOYEBbIE U/IEH)

. RNN B 06pabotke Tekcta. KoHTEKCT, MamMsTh

. CNN B o0paboTtke TekcTa. OTHOIIEHHE K TIOAXO0TY N-TPAMMATHKH.

. Mexann3M caMOBHUMAaHUS.

. KoHTekcTyanu3upoBaHHbIE BIOKEHHUS.

. ApxuTexTypa rmpeoOpa3oBaressi: OCHOBHBIE JIETATIM CTPYKTYPBl KOAUPOBIIUKA U JEKOJepa.

1
2
3
4
5. MexaHu3M BHUMaHMUSI.
6
7
8
9

. Apxurextypa BERT. OcHoBHble uaen (MacKHpOBKa, MpeABapUTEIbHOE OOy4YeHHE [0 MHOTHM

3aJa4am)

10. MeTpuku MalInHHOTO MEepeBoAa, GYHKLUNHU KadecTBa.




11. IMpeaBapuTensHas MoAroToBKa mo npodiemam HIIIL.

12. TIpenB3sitocTh npu GOPMUPOBAHUH SI3BIKA

13. BonpocHO-0TBETHBIE CUCTEMBI: KIIFOUEBBIEC TOHATHS

14. TTomxon K 00y4eHUI0 CAMOKPUTHYHOH T0CIIEI0BATEILHOCTH.

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

Bonpocs! k 3x3ameny

1. JlokaxxuTe, 4TO €CIIM M, N - JBA B3aMMHO MPOCTHIX LEJIBIX YUCIIA PA3HOW YETHOCTH, TO YMcia m2 -
n2 ¥ 2mn Taxxe B3aUMHO IIPOCTBHI.

2. Hanumure u pokaxute oOLIyr0 GopMyidy Uil KOJHMYECTBA Pa3IUYHBIX NPEACTaBICHUN JaHHOTO
IEJIOTO YHca N B BUJAE CyMMBI ABYX kBajparoB. (IIperacraBurenu, KoTopble HE MOMYYEHBI APYT OT
Jpyra ImyTeM WU3MEHEHHSI 3HaKOB U MOPSI/IKA CIOB, CYMTAIOTCS Pa3HBIMH. )

3. Ha ocHoBe momyueHHOH (hOpMyibl BBIBEIUTE HIDKHIOIO I'PAaHHMIy MaKCHMMAaJIBHOTO YHCIAa PABHBIX
paccTOsIHUN MEXIy 3aJaHHBIMHA N TOYKaMH Ha IUIOCKOCTH, MCIOJNIB3Ys MPaBUWIBHYIO HPSIMOYTOJIBHYIO
peLIeTKy.

4. TlocTpoiiTe MpaBUIbHBIN MATHYTOJBHHUK C TIOMOIIBIO HUPKYIS U TUHEHKH.

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

6. Bam naetcst onun cermenT. TpeGyeTcst MOCTPOUTH C TIOMOILBIO IIUPKYIIS U TMHEHKH OTPE30K AJIHHBI
X, YAOBJIETBOPSIOUINH yPaBHECHHIO

7. OCHOBBIBAsICh Ha TPEABIAYIIEM 3aJaHUH, JOKKUTE, YTO MPABHIBHBIA CEMUYTOIBHUK HEIb3s
MOCTPOUTH C MTOMOIIBIO ITUPKYIIS U TMHEHKH.

8. JlokaxxuTe, 4TO TPUCEKIUS YIJIa HEBO3MOXKHA.

9. OnumuTe BCe BO3MOXKHBIE KOMOMHALIMM KOJMYECTBA YEPHBIX MU OENbIX IIapOB B YpHE I
rOJIOCOBAaHUs, YTOOBI IPU CIIydailHOM BBUIOBE ABYX IIApPOB B BBIOOpKE 0e3 BO3BpaTa, BEPOSATHOCTh
BBUIOBA ABYX O€NBIX MapoB cocTansiia TouHo 0,5,

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

11. anee MbI paccMaTpuBaeM KyO, OmpeeNsieMbli IEpBBIM U3 TPEX YpaBHEHUH (0TKa3 OT TpeOoBaHuUs,
4TOOBI a, b, C OBIITM CTOPOHAMH TpeyTroiabHUKA). [lokaxuTe, 4TO MOTYUYCHHBIH KyO HEpas3IoKHUM, TO €CTh
OTIPEICIIAIONINI €r0 MHOTOWICH HE YUUTHIBACTCS.

12. B nomonHeHue K 3TOMY, OKaXHUTE, YTO Hall Ky0 HEOCOOeH, TO €CTh Ha €ro MPOSKTUBU3AIMH HET
HU OJTHOW TOYKH, B KOTOPOH Ka)KIOE€ HaIllpaBJICHHE Kacaloch Obl (MJIM TOTO K€ CaMOro, B KOTOPOM BCe
TPH HEpBBIC YAaCTHBIE IPOU3BOAHBIE MHOTOWICHA, OIPEIEIISAIOIIETO €r0, BEIPOKIAIOTCSL. ).

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buner Nel

1. Hamumure u nokaxure oOuryro (GopMmyidy A KOJMYECTBA PA3IMYHBIX HPEACTABICHUN JaHHOTO
LIEJI0TO YKCIIa N B BUJIE CYMMBI IByX 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 PABHOOCAPEHHBIN.

2. OnummTe BCEBO3MOXKHBIE KOMOMHAIIMK YMCENl YEPHBIX M OENbIX IIApOB B ypHE AJIS TOJIOCOBAHUS
TaK, 4YTOObI, €CJIM JIBa IIapa CIIy4aifHO BBUIOBJICHBI B BRIOOPKE M HE BEPHYJHCH, BEPOSTHOCTH BBIJIOBA
IOByX OenpIx mapoB Obuia poBHO 0,5.

Kputepun onennBanus



Onenka «oTmuyHO (10)» BBICTABISETCS CTYJIEHTY, KOTOPBI MPOSIBIII BCECTOPOHHEE, CUCTEMATHIECKOE
1 IyOoKoe 3HaHHe MaTepuana 00pa3oBaTeIbHON MPOTPaMMBbl, CAMOCTOSITENILHO BBITIOIHUI BCE 3a/1a4H,
IPeAyCMOTPEHHBIE MPOTPaMMOl, IITyOOKO H3Y4YWI OCHOBHYIO M JIONOJHUTEIBHYIO JIUTEPaTypy,
PEKOMEHIOBAaHHYI0 TPOTrPaMMOM. , aKTUBHO pa0oTaeT B Kiacce M IMOHMMAeT OCHOBHBIC HayudHBIC
KOHIIETIIIMM MO0 M3y4aeMOH IUCLUIUIMHE, MPOSBHI TBOPYECKUI MOAXON M HAay4yHbIM MOAXON B
MOHMMAaHUM W NPEACTABICHUM Marepuaja oOpa30oBaTEJbHOM MPOrpaMMbl, OTBET Ha KOTOPBIA
XapaKTepu3yeTcs UCIOIb30BaHUEM OOTraThIX M a/IeKBAaTHBIX TEPMHHOB, a TAK)Ke MOCIIEI0BATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Ouenka «ommmyHO (9)» [Jaercs CTyIEHTY, KOTOPBIH TMPOAEMOHCTPUPOBAT  BCECTOPOHHEE
cUCTeMaTh4yecKoe 3HaHUe Marepuana oOpa3oBaTeNbHOW MPOrpaMMbl, CAMOCTOSATEIILHO BBIIIOJIHHUI BCE
3a7a4d, MPEAyCMOTPEHHBIE INPOrpaMMOi, IITyOOKO YCBOMJ OCHOBHYIO IJIUTEPAaTypy M 3HAKOM C
PEKOMEHTyeMOH JOMOIHUTEIBHON JINTEPaTypoil. IO mporpaMme, akTUBHO mpopadoTan Ha 3aHATHUSX,
[OKa3aJl CUCTEMHOCTh 3HAHUM MO JUCLUIUIMHE, AOCTAaTOYHYIO JUIsl JajbHEHIIEro U3y4eHUs, a Takxke
YMEHHE CaMOCTOATENBHO paCIIUPSTh €€, OTBET KOTOPOH OTIMYAETCS TOYHOCTHIO HCIIOIB3yEeMBIX
TEPMUHOB, a U3JIOKEHNE MaTepHuajla B HEM I0CIIeI0BATEIIBHOE U JIOTUYHOE;

Ouenka «oTnMYHO (8)» BBICTABISIETCS CTYNEHTY, KOTOPBIA TPOSBWII TOJHOE 3HAHHE Marepuala
00pa3oBaTeIbHOM MPOTrpaMMbl, HE JIONMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENIBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE MPOrPaMMON, H3yYWI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYI0 Y4eOHOH mHporpamMMmoi. Mmporpamma, akTHBHO Npopa0OTaHHAas Ha
3aHATHAX, IMOKa3aja CHCTEMHOCTh €r0 3HAHWH 110 JWCIMIUIMHE, JOCTAaTOYHBIX IS JajbHEHIIEero
U3Y4EHUs, a TAKXKE CIIOCOOHOCTh CAMOCTOSITEIBHO UX PACIINPATH;

Onenka «xopomo (7)» BBICTABIAETCS CTYIOCHTY, KOTOPBI MPOSBUJI JOCTAaTOYHO IIOJHOE 3HAHUE
Marepuaia 00pa3oBaTeNbHOM MPOTrpaMMbl, HE JAOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOJHUI BCE 3aJaHHA, NPEAYCMOTPEHHBIE MPOTPaMMON, H3YYWJI OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEpaTypy IO MPOrpaMMe, aKTUBHO padoTall Ha 3aHITUSX, IPOSBUI CUCTEMHOCTh
CBOMX 3HAHMH MO JUCHMIUIMHE, JOCTATOYHBIX AJISl JAJIbHEHIIEro M3y4YeHHs, a TaKKe CIHOCOOHOCTD
CaMOCTOATENBHO UX YCUJINBATb;

Ouenka «xopomo (6)» BBICTABIAETCS CTYICHTY, KOTOPBIM HpPOSBWI JOCTAaTOYHO IOJHOE 3HAHHE
Marepuaia 00pa3oBaTeNIbHOMN IPOrpaMMbl, HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATEJIBHO BBIIIOJIHUII OCHOBHBIE 33/1a4M, IPEAYCMOTPEHHBIE IPOrpaMMOl, U3y4us OCHOBHYIO
JIUTEPATYPY. PEKOMEHIOBAH MPOrpPaMMOil, MOKa3aJl CUCTEMAaTHYHOCTh CBOWX 3HAHUHM MO JUCLUIUIMHE,
JOCTaTOYHYIO [UIsl JaJIbHEHIIEro U3y4eHus;

Ouenka «xopomo (5)» maercs CTyAEHTY, IPOJACMOHCTPUPOBABIIEMY 3HAaHHE Marepuaja OCHOBHOM
o0Opa3oBarenbHONH HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeliero oOyueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, TEM HE MEHee
CaMOCTOSITEJIFHO BBITIOJHSJI OBJAJEN OCHOBHBIMH 3aJlad4aMH, HPEIYyCMOTPEHHBIMU IIPOrPaMMOIA,
OCBOHMJI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOIYCTWJI OIHMOKH B UX
BBINIOJIHEHUH M OTBETE BO BPEMsI TECTHPOBAHUS, HO MMEET HEOOXOIMMBIC 3HAHHMS JUISl UCIIPABICHUS
3THUX OMHMOOK CaMOCTOSTEIIBHO;

OueHka «yZOBIETBOPUTEILHO (4)» HAaeTCsl CTyAEHTY, OOHApyXHMBIIEMy 3HaHHWE Marepuajia OCHOBHOM
o0pa3oBareIbHOM HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWmiero oOyudeHuss u Oymymiei
paboThl 1O mpodeccnuu, KOTOPBIi, He MPOSBIAS JOCTAaTOYHOM aKTUBHOCTH HA ypOKaX, TEM HE MEHee
CaMOCTOSITENBHO BBINOJHSJ BBINOJIHHWI OCHOBHBIE 33]1a4, MPEIyCMOTPEHHBIE MPOrPAMMOM, MU3y4dni
OCHOBHYIO JIUTEPATypy, HO IOMYCTHJI OUIMOKH B UX BBINOJHEHUH U B CBOEM OTBETE BO BPEMsI TECTa, HO
HUMeEeT HeoOXOAUMBIE 3HAHUS JUIsl ICIIPABJICHUS ATHX OMIMOOK MOJ PyKOBOACTBOM IPEIIOJaBaTels;

OueHka «ymoBIETBOPUTEILHO (3)» BBICTABISIETCS 00ydaroIeMycsi, IPOsIBUBILIEMY 3HAaHHE MaTepHhaia
OCHOBHOW 00pa3oBaTeibHON MporpaMmbl B 00beMe, HEOOXOOMMOM Ui AajbHEHIIero oOy4YeHUs U
Oynymieir paboTsl Mo mpodeccuy, He NPOSBUBIIEI0 AKTUBHOCTH Ha 3aHATHAX, CaMOCTOSTEIIHHO
BBIIIOJTHUBIIETO OCHOBHBIE 33JaHUS, MPEAYCMOTPEHHBIE 3aKOHOJIATENBCTBOM. MPOTpPaMMa, HO
JOIyCKaromasi OmMOKM B MX BBHINOJHEHWM U B OTBETE BO BpeMs TecTa, HO oOnagaromias
HEOOXOAMMBIMHM 3HAaHMSAMM [JJIsl yCTPaHEHHs TIOA PYKOBOACTBOM Ipernoasaresiss HauOosee
CYIIECTBEHHBIX OIIHOOK;

OneHka «HEYHOBJIETBOPUTENBLHO (2)» HaeTcs CTYIEHTY, KOTOPBIH IMOKa3ayl MpoOeibl B 3HAHHUIX WIN
HEJIOCTATOK 3HAHWW TI0 3HAYUTENHHON YacTH MaTrepHralia OCHOBHON 00pa3oBaTeIbHONM MPOTrpamMMbl, HE
BBITIOJIHWJI CAMOCTOSITEIIbHO OCHOBHBIE 3a/1a4H, TpeOyeMble MPOrpaMMOu, JOMYCTHII PUHIMUITHATBHEIE
OmMOKM B BBINOJHEHHE MPEAYCMOTPEHHBIX IPOrpaMMOIl 3ajay, HE HMEIOLIET0 BO3MOKHOCTH
MPONOJKUTH yueOy MM HadaTh MPO(EeCCHOHAIBHYIO IEATEIIbHOCT 0€3 JOMOJHUTEIBHON MOATOTOBKU
0 JAaHHOW JUCIMILINHE;



OneHka «HEyIOBIETBOPUTENBHO (1)» CTaBUTCS CTyOEHTY IpH OTCYTCTBUM OTBETa (OTKa3 OT OTBETA),
a0 KOTAa NpEACTAaBICHHBIH OTBET COBCEM HE COOTBETCTBYET CYTH BOIPOCOB, COZAEPIKAIIUXCS B
3a/laHUN.

5. MeToquueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Bo BpeMmsi 3x3aMeHa CTYIEHTY pa3pelaeTcs UCI0Ib30BaTh IPOrpaMMy JUCLUILUIMHEIL.



