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: MamnHoe o0ydeHue
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
npopuiIb NOArOTOBKHU: CoBpeMeHHasi KOMOMHATOpUKa

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

Kadeapa TUCKPETHON MaTeMaTHKH
Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: P.I'. Heitues, npodeccop

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl auckpetnoit marematuku 05.03.2020



AHHOTANMA

DTOT Kypc TpH3BaH II03HAKOMHUTH CTYJICHTOB C COBPEMEHHBIM COCTOSHHEM MAIIMHHOTO OOYyYeHHs |
HCKycCcTBeHHOTo wuHTeimekTa. OH couetaer B cebe TEOPETHYECKHE OCHOBBI AITOPHUTMOB MANIMHHOTO
0o0y4YeHUsl ¢ KOMIUICKCHBIMH TPAKTHYCCKUMU 3aJlaHusMU. Kypc oxBaThlBaeT MaTepuaibl OT KIACCUYECKUX
QITOPUTMOB JI0 TIOAXOAOB K IITyOOKOMY OOYUYEHHIO U TOCIECTHUX JOCTIDKEHHH B OONACTH UCKYCCTBEHHOTO
MHTEICKTA.

1. leau u 3apauu

Meap AUCUMNIMHBI
® I3yunTe 0CHOBHBIC TEOPETUUCCKUE OCHOBEI MAITMHHOTO O0YUEHHUS U TIIyOOKOTO 00yUYeHUSI.
® O3HAKOMBTECH C PA3TMYHBIMHU ITOIX0AaMH K KOHTPOIUPYEMBIM H HEKOHTPOIIMPYEMBIM IPOOIeMaM.

o [lomyunte HEOOXOOUMBIA OMBIT B 00NAaCTH NpeABapUTENbHOW OOpabOTKM JAaHHBIX, Pa3pabOTKH
MOJEJIEH, TIOATOHKH U ITPOBEPKU.

3anauu QUCHUTNIHHBI
e [IpenBapurennHast 00pabOTKa JaHHBIX, pa3paboTKa MOjIeTel, OATOHKA U MIPOBEPKa.
e HaBbiky, He0OX0AMMBIE ISl Pa3padOTKK MPOILYKTOB M IIPHKJIIATHBIX UCCICIOBAHUM.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESITELHOCTH

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyacTu MpoheCCUOHATBHOU JICATEILHOCTH

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HNPOrPaMMHOTO 00ecHeyeHus B CBA3U C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HaTh:
- OCHOBHbIE IPUHIIMIIBI ¥ TPOOIEMBI TEOPHH MAILTMHHOTO 00y4YeHNS;
- OCHOBHBIE METO/IbI M AJITOPUTMBI PEeIICHHs 3a/1a4 OOy4eHHs 10 TpeLeieHTaM;
- OCHOBHbIE 00JIaCTH MPHUMEHEHHUS 3TUX METOIOB U aJITOPUTMOB;
- KJTaccu(UKanys, KIacTepru3alus 1 perpeccusl.
YMETB:

- (hopManIM30BaTh MOCTAHOBKY NMPHKJIAJAHBIX 33a]a4 aHAJIN3a JaHHBIX;
- ACIOJIB30BATh METOBI OOYUEHHS, OCHOBAHHBIC Ha MPELEACHTAaX, Ui PELICHUS MPAKTUIECKUX 3a7ad;
- OLIEHUTh TOYHOCTH U 3()(HEKTUBHOCTH MOTYyYCHHBIX PELICHUII.

BJIAJIETD:



- OCHOBHBIC OHSTHUS TEOPUH MAIIUHHOTO O0y4eHHS;

- HaBBIKM CAMOCTOSITEIILHOM pabOoThI PH PEICHUH TUIIOBBIX 33]1a4;

-KyJIbTypa NOCTaHOBKU M MOJICITMPOBAHUS IPAKTUYECKU 3HAYMMBIX 33/1a4;

- HaBBIKM TEOPETHYECKOTO aHalK3a pealbHBIX 3ajad, PEHIaeMbIX C HCIIOJIb30BAHHEM alTOPUTMOB
00y4eHHs IO TIpele/ICHTaM.

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

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Intro, knn, HauBHEIH OalieCOBCKUI 5 5 9
2 SVM, PCA 8 8 9
3 [ToBbImIeHnE TpaguieHTa 5 5 9
4 OnTtumuzanus, peryispusanus B DL 7 7 9
5 Bekropusanus TEKCTa, Bnoxenus, 5 5 9
ABTORHKOJIEPHI
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuit)
1. Intro, knn, HauBHEIN OaiieCcOBCKUI

JIuneitnas perpeccus. I'pannenTHBIN ciiyck Jlornctnyeckas perpeccus

2.SVM, PCA

HCKOMHO3I/IL{I/I$I OTKJIOHCHHA CMCIHICHUA, TCCTOBAs Cpcaa C O6yLICHI/IeM o ACPCBbIM U ancaMOJb

3. IloBellIEHNE TPaANEHTA

Tumnbl GpyHKIMHA, OTCYTCTBYIOLINE 3HAYCHUS, BAXXHOCTh GyHKUNH OCHOBBI HEMPOHHBIX CeTel

4. Ontumuzanus, peryasipuzanns B DL
PexyppentHsbie HelipoHHbIe ceTr CBEpTOUHBIE HEMPOHHBIE CETH

5. Bekropuszauus TekcTa, BioxkeHust, aBTOSHKOIEPHI




Knacrepusanust 6e3 yauresst

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeO0XOIMMON AJIl OCYylIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHe (MOLYJII0)

CTaHJapTHAas yueOHas ayIuTOpHs
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. MammnanaOe 00yuenue [ Texct]/X. bpunk, [Ix. Puuapnc, M. ®@esepond, Real-World Machine
Learning, -CII6., [Turep, 2017
2. Python u mammunOe 00yuenue [Tekct] = Python Machine Learning : kpaiiHe HeoOXoMIMOE H3/IaHUE
10 HOBEHIIeH npe/icKka3aTebHON aHAIUTHKE IS 00s1ee TITyOOKOr0 MOHUMAaHUS METOI0IOT U
MammHHoro ooydenus / C. Pamika; nep. ¢ anm. A. B. Jlorynosa .— M. : IMK Ilpecc, 2017 .— 418 c.:
nn. - llpenm. ykas.: ¢. 408-417. - 200 ax3. - ISBN 978-5-97060-409-0 (8 nep.) .— I[lonHbri1 TekeT
(Hoctyn u3z cetu MOTU / Ynanennslit foctym).

JlononHuTenbHAs TUTEpaTypa
1. Maremaruveckrie OCHOBBI MAIIMHHOTO 00y4eHus U nporHozuposanus [Tekcr] / B. B. BoioruH ;
Mock. ¢u3.-TexH. uH-T (Toc. yH-T), JIa0. CTpyKTypHBIX METOAOB aHAIN3a IAaHHBIX B NPEICKa3aTeILHOM
mopnenupoanvu (IIpeMoJla6), u-T npobiem nepenaun uagopmaruu uM. A. A. Xapkesuua PAH -
M.MIIHMO,2013
2. MammHHOe 00y4eHue: HOBbIM MCKYCCTBEHHBIN HHTEIEKT [ Tekct]/D. Anmakiaun, -M., U3a. rpynna
"Touxa", 2017

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MyJILTI/IMeZ[I/II\/'IHBIe TCXHOJIOT'MU MOKHO MCITIOJIb30BATh HA JICKIHUAX U NPAKTUYCCKUX 3aHATUAX, B TOM
YUCJIC Ha MPE3CHTAUAX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMid IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrmaparoM, a ¢ Apyroi - HayuyuTbcs IPUMEHATh TEOPETUUECKHUE 3HAHMSI HA IIPAKTHKE.

B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

JInst ycremHoro OcCBOEHHMsS Kypca TpeOyeTcss KpOHOTIHMBas CaMOCTOsTeNbHAas paboTa CTyneHTa.
[Iporpamma Kypca mpeaycMmaTrpuBaeT MUHHUMAaJIbHOE BpeMsl, HEOOXOAMMOE CTYACHTY AJisl PaOOThl HaJ
temoil. CamocTosTenbHas paboTa BKIIOYALT:

* YTEHUE U [IUCbMO PEKOMEHA0BaHHOM JIUTEpaTyphl;

* u3yuyeHHe y4yeOHOro marepuana (Ha OCHOBE KOHCIEKTOB, y4eOHOH W Hay4HOH JHUTEparyphl),
[IOJIOTOBKA OTBETOB HAa BONPOCHI, IpEeJHA3HAYeHHblE MJI1 CAMOCTOSTENBHOIO  M3ydEHUS,
MTOJITBEP>KICHUE OTAEIIBHBIX YTBEPKIAEHUI, CBONCTB;

* 1abopaTtopHble PadOTHI 1)1 HOHUMAaHHS B3aMMOCBSI3U MEXIY TEOpHEH U MPaKTUYECKUMHU HABBIKAMH;
* IOATOTOBKA K IK3aMEHY.

VYopaBiaeHne W KOHTPOJIb CaMOCTOSTENBHOW paldOThl CTyAE€HTAa OCYIIECTBIsIeTcs B  Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.



BaxkHo nmoHuMmarh u3yuyaeMmblii Marepuai, a He Hau3ycTb. ECIIM CIOXKHO U3Y4YUThb OTIENIbHBIE TEMBI,
BOTIPOCBHI, CIelyeT OOpaTUTHCS K PENoAaBaTeto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: CoBpeMeHHasi KOMOMHATOpUKa

LHCHTP AOMOJHUTCIBHOTO, JOIMOJIHUTCIBHOT'O HpO(l)eCCI/IOHaJ'ILHOFO nu

oHnaitH-oopazosanus "Ilyck"
Kadeapa IUCKPETHON MaTeMaTHKH
Kypc: 2

KBaTuuKanus: MarucTp
CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: P.I'. Heitues, npogeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 Criocoben onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

IIK-1 I'0TOB K BK/IIOYECHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE

[IK-1.2 VYmeer pemars Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrPaMMHOTO 00ecHedeHus B CBA3U C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

CYIIECTBYIOIINUX METOIOB B KOHKPETHOU
obmactu mpoeccruoHaTbHON e TEIIEHOCTH

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare u3ydeHus JUCIUIUIMHBI «ManmHHOEe 00yUueHHe» 00yJaroHiCs JOKCH:

3HATb:

- OCHOBHBIC IPUHLMIIBI ¥ IPOOJIEMBI TEOPUU MAITMHHOTO O0Y4YEHHUS;
- OCHOBHBIC METO/Ibl M AJITOPUTMBI PELICHUS 3a/1a4 00yUYCHUS 10 MPELeICHTaM;
- OCHOBHBIE 00JIACTH IPUMEHEHHS 3THX METOJIOB U aJrOPUTMOB;
- KJIacCU(HKALUS, KIACTEePU3AINS U PETPECCHS.
yMeThb:
- (hopManM30BaTh NOCTAHOBKY NPHUKJIAIHBIX 3a]a4 aHAIN3a JaHHbIX;
- UCTIONIL30BaTh METO/Ibl O0yUYCHNS, OCHOBAaHHBIC HA TPEIECJCHTAX, [UIS PEIICHHS MPAKTHYSCKUX 3a/1a4;
- OLICHUTh TOYHOCTh U 3()(PEKTUBHOCTH MOTYUICHHBIX PEIICHHUI.
BJIaJIeTh:
- OCHOBHBIC OHSTHUS TEOPUH MAIINHHOTO O0y4eHHS;
- HaBBIKM CAMOCTOSITEIILHOM pabOThI P PELICHUH TUIIOBBIX 33]1a4;
-KyJIbTypa NOCTaHOBKU M MOJCIMPOBAHUS NPAKTUYECKH 3HAYUMBIX 3aJ1a4;
- HaBBIKM TEOPETHYECKOTO aHalH3a pealbHBIX 3ajad, PEHIaeMbIX C HCIIOJIb30BAHHEM AalTOPUTMOB
00y4eHHs IO TIpele/ICHTaM.

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

1. TlocranoBka 3amaun oOyueHusi ¢ yuurenem. [IpoGiembl perpeccunm u Kiaccupukanuu. Kaxas
pasxuna?

2. JInHeliHas MOZENb 3a/1a4l PErpeccuy B MaTpu4yHON 3anucH. OyHKIUS OTEPh CPEAHEKBAAPATHYHON
OLIMOKHU.

3. Yro takoe rpaauent? Kak 310 ucnonb3yercss B ONTUMU3AIIH?

4. 3anumure mIar TpaAReHTHOTO CITycKa Juid JuHeiHoi monenu 1 MSE nmnst omHOMeEpHOTO citydast.

5. Uro taxoe npoBepka? [lepekpectHas mposepka?

6. Uto taxoe perymsapuzanus? Uem perynapuzanus L1 omnmuuaercs ot L27?

7. Yto Takoe 1noxkasaresay TOUHOCTH U OT3bIBA?

8. Kak paboraer ynakoBka? Uto Takoe cimywaitabeiii nec? B dem pasnmna mexay Random forest u
Bagging?

9. YeM mapaMeTpsl OTIIMYAIOTCA OT runepnapameTpoB? Hampumep. 4To Takoe mapameTpsl B IMHEHHBIX
MOJIETISIX U JAepeBbsix pemeHuit? 'unepmnapameTrpoi?

10. Uro takoe nosimenue? [loBeimenue rpaauenta? Kak cnemxyer oOy4ars Mojens Ha miare t + 1 B
aHcamOJie TIOBBIILIEHHs rpagreHTa’?

11. Yro Takoe obparnoe pacnpoctpanenue? Kak 3to paboraer?
12. Kak rpaguent OyaeT pacnpoCTpaHsAThCs yepe3 JUHenHbI cinoil? Yepe3 ReLU?




13. Kak paboraer cBeprounslii cioii? Kakue siapa (unbsrpsl) B cBeprouHOM ciioe? OHU He3aBUCUMBI?
14. Yto takoe otceB? Kak 310 paboraer B HelipoHHOM ceTu? MeHseT 11 OH CBOE TIOBEJICHUE Ha dTare
BBIBOZA (TeCTUPOBaHUS)?

15. Yro Takoe nmaketHas Hopmaiuzanus? Kak sto pabdoraer? Kak 310 BiusieT Ha CKOPOCTb O0ydeHUs?
MeHsieT 11 OH CBOE MTOBEJICHUE Ha 3Tare BbIBOAA (TECTHPOBAHMS)?

16. CdopmynupyiiTe HEKOHTPOIHPYEMYIO TOCTaHOBKY 3amaud. Yrto Takoe kmactepusanus? Kak
paboraet anroputm k-cpennux?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. JlokasxuTe, 4TO €CJIM m, N - JBa B3aMMHO IIPOCTBIX LEJIBIX YUCIIA PA3HOW YETHOCTH, TO yucia m2 -
n2 1 2mn TakXe B3aUMHO MPOCTBHI.

2. HanmmuTe n pokaxure oOuiyro (GopMmyny Ui KOJIMYECTBA Pa3IUYHBIX IMPEACTABICHUNA TaHHOTO
LEJIOT0 YKcia n B BUAE CyMMBbI ABYX kBaaparoB. (IIpencraBurenn, KOTOpble HE MONYYEHBI OPYr OT
Apyra myTeM U3MEHEHHs 3HAKOB M OPS/IKa CIOB, CYUTAIOTCS Pa3HBIMHL. )

3. Ha ocHoBe monmy4yeHHOH (OpMYJbl BBIBEIUTE HUKHIOIO TPAHUIY MAKCUMAaJIbHOTO YHCJIA PaBHBIX
paccTossHUM MEXIy 3aJlaHHBIMU N TOYKaMU Ha IUIOCKOCTH, MCIIOJIb3Yysl NPABUWIbHYIO IPSIMOYTOJIbHYIO
pELIETKY.

4. TlocTpoiiTe MpaBWIBHBIN MATHYTOJBHUK C IIOMOIIBIO IUPKYJIS U IMHEHKH.

5. IlocTpoiiTe NpaBUIBHBIN 15-yroNbHUK, HCIIONB3YS UPKYJIb U JIMHEHKY.

6. Bam naercst oqun cermeHT. TpeOyeTcsi MOCTPOUTH € MOMOIIBIO LUPKYJIS M JIMHEHKH OTPE30K JJIMHBI
X, YAOBIIETBOPSIOLINN yPaBHEHUIO

7. OCHOBBIBasCh Ha IPEAbIAYILEM 3aJaHUM, JOKKUTE, YTO IPABUIbHBIA CEMUYTOIBHUK HEIb3s
[TOCTPOUTH C TIOMOIIBIO IUPKYJIS U JINHEHKH.

8. Jloka)XuTe, 4TO TPUCEKIUS yIIIa HEBO3MOXKHA.

9. Omumure Bce BO3MOXKHBIE KOMOMHAIIMM KOJNMYECTBA YEPHBIX M O€NbIX IIApoB B YpHE I
rOJIOCOBaHUS, YTOOBI MPH CIy4YailHOM BBUJIOBE IBYX IIApPOB B BBIOOpKE 0Oe3 BO3Bpara, BEPOSTHOCTD
BBIJIOBA JIBYX O€JBIX IIApOB cocTaBisia TouHO 0,5.

10. PaccMOTpuM COOTHOLIEHHE CTOPOH a, b, ¢ TPEyrojabHHUKA, B KOTOPOM TPEYTOJILHUK C BEPIIMHAMH B
OCHOBaHMM OuccekTpuc paBHOOenpeHHbIH. [Ipeamonaras, 4To CTOPOHBI, CXOAAIIMECS HAa CTOPOHE C
OO0JIBLIOTO TPEYTOJIbHUKA, PABHBI, CBEJEM 3TO COOTHOILLIEHHE K CIEAYIOLIEMY

11. Jlanee MBI paccMaTpuBaeM Ky0, OTpeieNsieMblii IEpPBBIM U3 TPEX YpaBHEHUH (0TKa3 OT TpeOOBaHMUS,
9TOOBI a, b, ¢ OBIIM CTOPOHAMH TpeyroiabHHUKa). [lokaxuTe, 4TO NOTYUECHHBIH KyO HEpa3IoKuM, TO €CTh
OIIpENISIIAIONIMI €r0 MHOIOWIEH HE YUUTBIBACTCS.

12. B nononne

HUE K 3TOMY, IOK2XUTE, 4TO Halll KyO He0coOeH, TO €CTh HET HM OJHOW TOUKH Ha €ro MPOEKTHBHU3AIINY,
B KOTOPOM KaXKJI0€ HalpaBJeHHE Kacaloch Obl (MJIM TOTO K€ CaMoro, B KOTOPOM BCE TpU IEpBBIC
YacTHbIE IPOM3BOJHBIE MHOTOWIEHA, ONPEACIISIIOIETO €T0, BBIPOXKIAIOT ).

[Tpumeps! 3K3aMeHAIMOHHBIX OUIIECTOB

buner Nel

1. Harmmumure u pokaxute oONIyr0 GopMyiTy JUisl KOJIMYECTBAa PA3IUYHBIX MPEIACTABICHUN JAHHOTO
IIEJIOTO YKclia N B BUJIE CYMMBI JIByX KBaJpaTroB.

2. JlokaxwuTe, 4TO TPUCEKIIUS YIla HEBO3MOXKHA.

buner No2

1. PaccMOTpuM COOTHONICHHE CTOPOH a, b, C TPEyroJdbHHUKA, B KOTOPOM TPEYTOJBHUK C BEPIIMHAMH B
OCHOBaHHH OMCCEKTPHUC PAaBHOOCIPECHHEIH.

2. Onumte Bce BUIBI KOMOMHAITME YrCeN YepHBIX M OEIbIX IIApOB B ypHE JUISI TOJIOCOBAHUS, YTOOHI,
€CJIM JIBa 11apa CIy4YaiHO BBUIOBJICHBI B BHIOOPKE M HE BEPHYJIMCh, BEPOATHOCThH BBIJIOBA JIBYX OENBIX
mapoB Obi1a To4HO 0,5.



Kpurepun onennBanus

Onenka «ommuyHO (10)» BBICTABISETCS CTYJIEHTY, KOTOPBII MPOSIBIII BCECTOPOHHEE, CUCTEMATHIECKOE
1 IyOoKoe 3HaHHe MaTepuaia 00pa3oBaTeIbHON MPOTPaMMBbl, CAMOCTOSITENILHO BBITIONHUII BCE 3a/1a4H,
IPeAyCMOTPEHHBIE MPOTPaMMOl, IIyOOKO H3Y4YWI OCHOBHYIO M JIONOJHHUTEIBHYIO JIUTEPaTypy,
PEKOMEHIOBAaHHYIO NPOTrPaMMOM. , aKTUBHO pa0oTaeT B Kiacce M IMOHMMAaeT OCHOBHBIC Hay4dHBIC
KOHIIETIIMM MO M3y4aeMOH IUCLUIUIMHE, MPOSBHJ TBOPYECKUI MOAXON M HAay4yHbIM MOAXON B
MOHMMAaHUM W NPEACTABICHUM Marepuaja oO0pa30oBaTENbHOM MPOrpaMMbl, OTBET Ha KOTOPBIA
XapaKTepu3yeTcs UCIOIb30BAaHUEM OOTaThIX M a/IeKBAaTHBIX TEPMHHOB, a TAK)Ke MOCIEI0BATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Ouenka «ommmyHO (9)» [Jaercs CTyIEHTY, KOTOPBIH TMPOAEMOHCTPUPOBAT  BCECTOPOHHEE
cUCTeMaTh4yecKoe 3HaHUe Marepuana oOpa3oBaTeNbHOW MPOrpaMMbl, CAMOCTOSATEIIBHO BBITIOJIHHUI BCE
3a7a4d, MPEAyCMOTPEHHBIE INPOrpaMMOi, IITyOOKO YCBOMJI OCHOBHYIO JIUTEpAaTypy M 3HAKOM C
PEKOMEHIyeMOM JOMOIHUTENBHON JIUTEPaTypoil. IO mporpaMMme, akTUBHO mpopadoTan Ha 3aHATHUSX,
[OKa3aJl CUCTEMHOCTb 3HAHUM 1O JUCLHUIUIMHE, AOCTAaTOYHYIO JUIsl JajbHEHIIEro U3ydeHUs, a Takxke
YMEHHE CaMOCTOATENBHO paCIIUPSTh €€, OTBET KOTOPOW OTIMYAETCS TOYHOCTHIO HCIIOIB3yEeMBIX
TEPMUHOB, a U3JIOKEHNE MaTepHuajla B HEM I10CIIeI0BATEIIBHOE U JIOTHYHOE;

Ouenka «oTaMYHO (8)» BBICTABISIETCS CTYIEHTY, KOTOPBHIA NPOSBWII TOJHOE 3HAHHE Marepuala
00pa3oBaTeIbHOM MPOTrpaMMbl, HE JIOMYCKAET CYyIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENIBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE MPOrPaMMON, H3y4WI OCHOBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO Y4eOHOH mHporpaMMmoi. Hmporpamma, akTHBHO Npopa0OTaHHAas Ha
3aHATHAX, IMOKa3aja CHCTEMHOCTh €r0 3HAHWH 110 JWCIMIUIMHE, NOCTAaTOYHBIX IS JajbHEHIIEero
U3Y4EHUs, a TAKXKE CIIOCOOHOCTh CAMOCTOSITEIBHO UX PACIINPATH;

Onenka «xopomo (7)» BBICTABIAETCS CTYHOCHTY, KOTOPBI MPOSBUJI JOCTAaTOYHO IIOJHOE 3HAHHUE
Marepuaia o0pa3oBaTeNbHON MPOTrpaMMbl, HE JAOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOJHUI BCE 3aJaHHA, NPEAYCMOTPEHHBIE MPOTrPaMMON, H3YYWJI OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEpaTypy IO MpOrpaMMe, aKTUBHO padoTall Ha 3aHATUSX, IPOSBUI CUCTEMHOCTh
CBOMX 3HAHUHM MO JUCHMIUIMHE, AOCTATOYHBIX AJISl JAJIbHEHIIEro M3y4YeHHs, a TaKKe CIHOCOOHOCTD
CaMOCTOATENBHO UX YCUINBATb;

Ouenka «xopouio (6)» BBICTAaBISIETCS CTYICHTY, KOTOPBIH NPOSBHJI JOCTaTOYHO IIOJHOC 3HAHUE
Marepualia 00pa3oBaTeIbHON IPOrPaMMBbI, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSITEJIHO BBINOJIHWII OCHOBHBIC 33/1a4M, NPELyCMOTPEHHBIC MMPOTrPAaMMON, M3y4YHJI OCHOBHYIO
JUTEPaTypy. PEKOMEH/IOBAaH MPOTPAMMOM, TIOKa3aJl CHCTEMAaTHYHOCTh CBOMX 3HAHHU 110 TUCHUILIMHE,
JAOCTaTOYHYIO ISl AaJTbHEHIIEro U3yueHHUs;

Ouenka «xopomo (5)» maercs CTyAEHTY, IPOJACMOHCTPUPOBABIIEMY 3HAaHHE Marepualia OCHOBHOM
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeliero oOyueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He TPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaxX, TEM HE MEHee
CaMOCTOSITEJIHO BBIMOJHSUI U3 OCHOBHBIX 3a/a4, NPEAyCMOTPEHHBIX IPOrPaMMOii, OCBOMII OCHOBHYIO
JUTEPATypy, PEKOMEHIOBAaHHYFO IPOrPAaMMOM, JOMYCTHI OIIMOKH B MX BBITIOJIHEHHU U B CBOEM OTBETE
BO BpeMs TeCTa, HO UMEET HEOOXOIMMBbIE 3HAHHS /IS UCIIPABICHUS 9TUX OLIMOOK CaMOCTOSTEIBHO;
O1reHKa «yIOBICTBOPUTEIBHO (4)» HaeTCsl CTyIEHTY, OOHApYXHMBIIEMY 3HAaHWE Marepualia OCHOBHOM
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeliero oOyueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, TEM HE MEHee
CaMOCTOSITEJIHO BBIIOJIHSI BBIIOJHII OCHOBHBIC 3a/1a4M, NPELYCMOTPEHHBIC MPOTPAMMOM, H3y4HI
OCHOBHYIO JIUTEPATypy, HO IOIYCTHJI OUTMOKY B UX BBHIIOTHEHUH U B CBOEM OTBETE BO BPEMsI TECTa, HO
UMeeT HeoOXOMMBbIE 3HAHHMS JUIsl HCIIPABIICHUSI ATUX OMIMOOK MO/ PYKOBOJCTBOM IIPEIIOaBaTEILs;

OreHKa «yTOBIETBOPUTEIHHO (3)» BBHICTABISIETCS O0ydYaroIeMycs, POsBUBIIEMY 3HAHHE MaTephaiia
OCHOBHOIW 00pa3oBaTelbHON MporpamMmbl B 00beMe, HEOOXOJUMOM JUIS JalbHEHIIero oOy4YeHUs |
Oynmymeir paboThl 1Mo mpodeccHr, He NPOSBUBIICIO AKTUBHOCTH Ha 3aHATHIX, CaMOCTOSTEIHHO
BBINIOJIHMBIIETO OCHOBHBIE 33/1auM, NPEAYCMOTPEHHBIC MMPOrpaMMa, HO JOMYCKAIoIIasi OIIMOKH B HX
BBIIIOJTHEHUM W B OTBETE€ NPU TECTUPOBAHUH, HO 0O0Jajaroias HEOOXOAMMBIMU 3HAHUSMH JUIS
yCTpaHeHHUs 01 pyKOBOJICTBOM IIpenoiaBaTessi Handosee CylnieCTBEHHbBIX OIIHO0K;

OneHka «HEYHOBJIETBOPUTENHLHO (2)» HaeTcs CTYIEHTY, KOTOPBIH IMOKa3ayl MpoOeibl B 3HAHUIX WIN
HEJIOCTATOK 3HAHWW TI0 3HAYUTENHHON YacTH MaTrepralia OCHOBHON 00pa3oBaTeIbHONM MPOrpamMMBbl, HE
BBITIOJIHWJI CAMOCTOSITEIIbHO OCHOBHBIE 3a/1a4H, TpeOyeMble MPOrpaMMOu, JOMYCTHII PUHIMITHATbHEIE
OIIMOKN B BBHINOJHEHUE MPELYCMOTPEHHBIX MPOrpaMMOM 3ajad, KOTOPHIH HE MOXKET MPOAODKUTH
yueOy wWiId Hayarb MNPO(ECCHOHATBHYIO HESTENBbHOCTh 0€3 JONOJIHHMTENbHOM IOATOTOBKU 10
paccMarpruBaeMoON AMCLUILINHE;



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.



