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

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: PexoMeHaTeIbHBIE CHCTEMBI
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: Hayku o naHHbIX

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"
LEHTP JAOTOIHUTEIBHOTO, TOTIOIHUTEIBHOTO TPOPECCHOHAIBHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 2
KBaJIMpUKALUS: MarucTp

Cemectp, hopMBI IPOMEXKYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynuTOpHBIX 4acoB: 22 BCETO, B TOM YHCIIE:
JIEKIIMHU: 2 4ac.
cemuHapsl: 20 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 113 gac.

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

[Iporpammy cocrtaBui: K.A. JlanuH, cTapmmii METOAUCT

[TporpaMma oOcyx/ieHa Ha 3acelaHu¥ LEHTPA JONOJHUTEIBHOTO, AOTIOJHUTEIBHOTO MPO()ECCHOHAIBHOTO 1
oHnaitn-o0pazoBanus "Ilyck" 01.03.2025



AHHOTANMA

[enbro TaHHOW JAUCIUIUIMHBI SBJSIETCS JaTh NPaKTUYeCKHe HaBBIKU NpuMeHeHus sizbika R, IDE R-studio n
OCHOBHBIX ITaKETOB JIs1 aHalu3a AaHHbIX. CTYIEHT MOcie OCBOCHUS Kypca OyJeT MOHUMAaTh OCHOBHBIEC AKEThI
nporpaMMHoOU cpeasl R, ocHOBBI cuHTakcuca R.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Jare npakTuueckue HaBblku puMeHeHus si3bika R, IDE R-studio 1 0CHOBHBIX MakeToB /ISl aHaIn3a
JAHHBIX.

3agaum AUCHUTLUITHHBI
* 00y4HTh OCHOBAM $53bIKa IPOTPaMMHPOBaHHUs R;
* HayuuTh nonb3oBaThes IDE R-studio;
* 03HAKOMHTB C OCHOBHBIMH NTAKETaMH ISl aHAJIN3a TAaHHBIX C TOMOIIBI0 R;

* (GopMHpOBaHHE y CTYJICHTOB OCHOBHBIX OMOMH(OPMATHUECKUX HABBIKOB M TPUOOpPETEHUE UMH
MPaKTHYECKOTO OIBITA, HEOOXOJMMOTO JIJIsl IPOBECHUSI CAMOCTOATEIILHBIX HAyYHBIX MCCICIOBAHUHN B
o0nacTu cUCTeMHOMN OMOJIOTHH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISAIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOMCK BapuUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CUTYaIlMii Ha OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)XEHHE  IUIAHUPYEMOM
JEATEIbHOCTH W Ha B3aUMOOTHOIIECHHSI YYaCTHHUKOB 3TOMN
JesITeTbHOCTH

I[IK-7.1 3naeT Teopur0 ©  METONbl  YIPABICHUS
BBICOKOTEXHOJIOTHYECKUMHU NPOEKTAaMH M MPUHLUIBL HUX
TEXHHKO-IKOHOMUYIECKOTO 000CHOBAHUS

[IK-7 Criocoben pa3pabarbiBaTh 1
peann30BbIBaTh MHHOBALIMOHHEIC
TEXHOJIOTHYECKUE IIPOEKTHI, OCYIIECTBIATh
TEXHUKO-IKOHOMHYECKOE 000CHOBAaHHE

[IK-7.2  Ymeer ympaBisTh  BBICOKOTEXHOJIOTHYECKUM
mpoekToM JJs 3 (HEKTUBHOTO JOCTIDKEHSI LIEel IPOeKTa B
paMKax yTBEpXKICHHBIX 3aKa34HMKOM TpeOOBaHHM, OIOIXKeTa
U CPOKOB

MHHOBALIMOHHBIX IPOEKTOB
[IK-7.3 Bmanmeer MerogamMu IUTAaHUPOBAHHS, OPTaHU3AINH

HUCIIOJIHCHUSA, KOHTPOJIAA, aHaJIn3a OTKJIOHCHUH H KOPPCKIIMHN
HCIIOJTHCHUA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HATh:

- OCHOBHBIE ITAKETHI IIPOTPAMMHOM cpenbl R;

- OCHOBBI cuHTaKcuca R.
YMETh:

- MPOTPaMMUPOBaTh Ha A3BIKE R;

- IMIUIEMEHTHPOBATh ¥ OTIAKUBATh OMOMH(OPMATHUECKUE AJITOPUTMBL;

- peaTn30BBIBATh CTATHCTUYECKHIA aHATN3 B IPOrpaMMHOM cpefe R.
BIIAJICTh:

- HaBBIKaMH PabOTHI ¢ OONIBIIMMU 00hEeMaMul OMOJIOTUYECKUX JTAHHBIX;

- KyJBTYpO# TUTAHUPOBAHUSI U OCYIIIECTBICHUSI MHOTOCTYIIEHUATOTO0 OMOMH(POPMATHYECKOTO aHATN3a.




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

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 BBenenuve B pekoMeHAaTENbHBIE CUCTEMBI 2 6 20
2 KomnnaboparusHas Guinbsrparius 6 30
3 KonTeHT-0a3upoBaHHbIE ~ METOABl | 4 30
rUOpHUIHBIC TIOAXO/IBI
4 I'myGoxoe oOydeHue B 4 3
PEKOMEH/IaTeNbHBIX CUCTEMAX
Nroro yacos 2 20 113
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. BBenieHre B peKOMEH1aTeIbHbIE CUCTEMBI

OCHOBHBIC TIOHATHS M 3aa4ll PEKOMEHIATCIIbHBIX CHCTEM. THITBI PEKOMEHIATENBHBIX CHCTEM:
KoJU1a0opaTuBHas (WIBTpalns, KOHTEHT-0a3MpPOBAHHBIC METOMbI, THOpHIHBIE MOIXxoasl. O030p
COBPEMEHHBIX PEKOMEH/IATEIbHBIX CUCTEM.

2. KonnaboparusHast Gpunbsrpanms

Metonsl koimaboparuBHOM —(uimbTpanuu: user-based wu item-based momxomel. MarpudHbie
paznoxenus (SVD, ALS). Ouenka kauecTBa peKOMEH/ Al METpUKH precision, recall, RMSE.

3. KonTeHnT-6a31poBaHHbIE METOIbI ¥ THOPUIHBIE TTOIXO/IBI

Konrent-6a3zupoBannbie Meronel: TF-IDF, word2vec. [ubpuanple momxoapl: KOMOMHHpPOBAaHUE
KOJUTAa0OpaTUBHOW (UIBTpalMd W KOHTEHT-0a3UPOBAHHBIX METOAOB. [IpakTHdeckue mpuMeps
THOPUIHBIX CHCTEM.

4. I'myOGokoe 00y4eHHne B peKOMEHAATEIhHBIX CHCTEMaxX

HetiponHble cetn B pekOMeHIATeNbHBIX cUcTeMax. PexyppeHtHble HeiipoHHbIe cetu (RNN) u nx
MpPUMEHEHHE B PEKOMEHAATEeNbHBIX cucTeMax. lIpuMmepbl Mcnoibp3oBaHUs MTyOOKOro OOydeHUs B
peasIbHBIX cUCTEMaX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)




ObopynoBaHue, HEOOXOIUMOE AJIs CECMHUHAPOB: ayAUTOPHS, KOMIIBIOTEP U MYJIBTHUMEAUHHOE
obopynoBaHue (MpoeKTop, 3BykoBas crucrema), UNIX cepBep ¢ oTACTBHBIM aKKayHTOM TSI KaXKJIOTO
CTyZIeHTa

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Python nnst cnoxxHBIX 3a7a4: Hayka 0 AaHHBIX ¥ MamuHHOoe oOy4enue [Texcr] / k. Bangep Ilnac ;
[mep. ¢ anrn. U. [anstu], CII6., [Turep, 2018
2. Benenne B METO/IbI MAIIMHHOTO OOYYEHUS ¢ MOJKperieHneM, yaeOHoe nocooue /A. W. I1anos;
MunucTepcTBO HayKu U BbIciiero oopazoBanus Poccuiickoit @enepanyu ; MockoBckuit
(bU3MKO-TEXHUYECKHI UHCTUTYT (HAIMOHAIBHBIN HCCIeI0BaTeNbCcKuil yHUuBepcuTeT). MockBa, MOTU,
2019
3. I'my6okoe obyuenue / f. I'yndemnnoy, . benmxkuo, A. Kypsuis . — Mocksa, IMK Ilpecc, 2018.—
URL: https://e.lanbook.com/book/107901 (mara obpamenusi: 29.01.2021). - [Tonnsrii Texet (Pexxum
nocryna : u3 cetu MOTHU / VoaneHnslit tocTym)

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. TlpodeccroHanbHbIli THPOPMAITUOHHO-AaHAITUTHIECKHN Pecypc, MOCBAIICHHBIH MAIIHHHOMY
00y4YeHHIO, pacIiO3HaBaHUIO 00PAa30B M MHTEILICKTYyaIbHOMY aHAM3y NaHHBIX —
http://www.machinelearning.ru/

2. Python Numpy Tutorial - https://cs23 1n.github.io/python-numpy-tutorial/

3. Beenenue B aHanu3 JJaHHBIX ¢ ToMoIIbio Pandas - https://habr.com/ru/post/196980/

4. Learn Git Branching - https://learngitbranching.js.org/?locale=ru_RU

5. https://scikit-learn.org/stable/supervised learning.html#supervised-learning

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMBbIX IPH OCYLeCTBJICHUH 00pPAa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hoctyn B UnTepHet, UNIX cepBep ¢ OTOEIbHBIM aKKayHTOM JUISl KayKJIOTO CTyAeHTa. /[ yacTu
3aHATUi notpedyercs Zoom. Google Drive anst moctyna k matepuanam Kypca. [IpuBercTByercs
HaJIN4Me BO BpeMs 3aHATHUH cMapT(OHOB/HOYTOYKOB ISl Y4aCTHs B MHTEPAKTUBHBIX YIPaKHEHUSX.

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

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

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIEICHMS AMCLIMIINHBL,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/ICHTaM Ha 3aHTHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.



[Mokazarenem BiajeHUs MaTEpUaAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JIMCITATUIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYINHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Hayku o ganHbIX

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

LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 2

KBaJIH(QUKALHUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnuil) - JlnuddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: K.A. JlanuH, cTapmmii METOAUCT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeIbHOCTH

[IK-7 Criocoben pa3pabarbiBaTh 1
peann30BbIBaTh MHHOBALIMOHHBIE
TEXHOJIOTHYECKUE IPOEKTHI, OCYIIECTBIATh
TEXHUKO-IKOHOMHYECKOE 000CHOBaHHE
MHHOBAIIMOHHBIX TPOCKTOB

I[IK-7.1 3naeT Teopur0 U  METONbl  YIPABICHUS
BBICOKOTEXHOJIOTHYECKUMHU NPOEKTAaMH M MPUHLUIBL HUX
TEXHHKO-I)KOHOMHUYIECKOTO 000CHOBAHUS

[IK-7.2  Ymeer ympaBisTh  BBICOKOTEXHOJIOTHYECKUM
mpoekToM JJsl 3 (HEKTUBHOTO JOCTIDKEHYSI 1Ieel IPOeKTa B
paMKax yTBEpXKICHHBIX 3aKa34HMKOM TpeOOBaHHM, OIOIXKeTa
U CPOKOB

[IK-7.3 Bmanmeer MerogamMu IUTAaHUPOBAHHS, OPTaHU3AINH
WCIOJHEHUS, KOHTPOJIsI, aHAJIN3a OTKJIOHEHUH U KOPPEKLIUHN
UCTIOJTHEHUS

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUIIJIMHBI <(PCKOM€HIL8.TGJ'H:HBIG CHUCTCMBD» O6y‘laIOH.II/II\/’IC$I JOJIKCH:

3HAThb:

- OCHOBHBIC ITaKCTHI HpOFpaMMHOﬁ Cpcabl R,

- OCHOBHI cuHTakcuca R.
yMeTh:
- IPOrpaMMUPOBATh HA SI3bIKE R;

- IMIUIEMEHTHPOBATh M OTJIAXKNBATh OMOMH(OPMATHUECKUE aJITOPUTMBI;
- peann30BBIBATH CTATUCTUYECKHUH aHAIN3 B IPOrpaMMHOM cpene R.

BJaJeTh:

- HaBBIKaMH PabOTHI ¢ OONIBIIMMU 00heMaMu OMOJIOTUYECKUX JTAHHBIX;
- KyJBTYpO# TUTAHUPOBAHMSI U OCYIIIECTBICHUS MHOTOCTYIIEHUATOTO OMOMH(POPMATHYECKOTO aHATN3a.

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

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:

1. Crenepupyiite nBa ciyuaitnbix [lyacconoBckux Habopa mo 200 uucen, onuH ¢ cpeaanm 0.5, npyroii
c cpennuM 3. EcTh 1 MeX a1y HUMU JIMHEHHAs 3aBUCUMOCTD?

2. Kakas cTpykTypa mogoUaET Iuisl XpaHEeHUs 3HAaUeHUN TeMIlepaTypbl, U3MepPAEeMOi €KeuacHo y MATH
OonpHBIX 3a cyTku. Co3faiiTe Takylo CTPYKTYpy M 3allOJIHUTE ee ciaydyaiHbIMu naHHbIMU. Korma y
BTOPOTO MalyeHTa Temmeparypa obuia Boiie 40 rpagycoB?

3. Co3zpnaiiTe HOBYIO YHCIIOBYIO IEPEMEHHYIO NEW_var B JaHHBIX mtcars, KOTopasi COAep>KUT SIUHULIBI B
CTpOYKax, €CIM B MallMHE HE MEHbIIE 4YeThIpEX KapOroparopoB (mepemeHHas "carb") umu Oosblie
necTd UWIHHAPOB (mepemenHast "cyl"). B cTpoukax, B KOTOPBIX YCJIOBHUE HE BBIMOIHSETCS, OJKHBI

CTOATH HYJIM.

4. B nmaragpeiime mtcars co3maiiTe HOBYIO KOJIOHKY (TIEpEeMEHHYIO) IOJ Ha3BaHHMEM €ven gear, B
KOTOpO# OyIyT CeIMHHWIBI, €CIM 3HAa4eHHE IMEPEMEHHOW (gear) YeTHOe, M HYJIU €CIIM KOJMYECTBO

HCUYCTHOC.



5. Cospaiite 3 JuHEHHBIE NEPEMEHHbIE OJMHAKOBOM JUIMHHBI C TPOWU3BOJIBHBIMH Ha3BaHHUSIMH,
cozepxantue IIpoBepbTe, NEeHCTBUTENBHO M CyMMa IEPBBIX JABYX YHCEN CTPOrO OOJbIIe, YeM TPEThe
gucino. Pesynsrar cpaBaenust (TRUE ninu FALSE) coxpanute B HOBYIO IepeMEHHYIO ¢ UMEHEM result.
6. IlpeBparute naradpeiim mtcars B JUCT W CO3JMAHTE HOBBIA 3JEMEHT JIMCTA TOJ Ha3BaHHUEM
even_gear, B KOTOpO OydyT €IMHHULBI, €ClIM 3HaUCHHE MEPEeMEHHOW (gear) YeTHOe, U HYIU €Clu
KOJIMYECTBO HEUETHOE.

7. Co3paiite CTpyKTypy Ul XpaHEHUSI UMEHH, (aMUIMK, BO3pAcTa U IojIa TPeX YeJOBEK U 3alOTHUTE
ee. Kak caenars nmpocToil mouck no ¢pamMunuu?

8. IlpsHBIN HOeT mo MocTy mWHUpUHOH | maroB. Kakaplil mar nbsHbINA cMeIIaeTcsl Cay4yailHO Ha OfWH
ar BOPAaBO WM BIJIEBO. ECiM NbSHBIA NEPECTYNUT 4yepe3 Kpal Mocra — OH mnajgaer. Hanummre
(YHKLIMIO, KOTOpas CYHMTAET, CKOJIBKO IIAaroB cjelaeT NbsHbld 10 mnageHus. lllupuna mocra u
MOJIOXKEHHUE TMhSIHOTO — HavdallbHbie apametphl. Drunken path(l), BeiBom: ‘Our boozer will fall at n-d
step’.

9. Hamummure ¢QyHKIM0, KOTOpas IOIy4aeT Ha BXOJA JBE HKCIIEPUMEHTAIbHO ITOMEPEHHbIE
3apucuMoctu (x1,y1,x2,y2), anmpoKCHUMHUpPYEeT HX MPSIMBIMH METOJAOM HAMMEHBIIMX KBaIpaTOB H
BO3BpAaIllacT KOOPJUHATHI IEPECEUEHUS.

10. Hamummute ¢yHKIMIO, KOTOpas CpaBHHBAeT HAOOp CIOB OAMHAKOBOM [UIMHBI M BO3BpalacT
MaTpUILy HOMAPHBIX PACCTOSHUM — JOJII0 HECOBMAJAIOMINX OYKB.

11. Hanmummre (yHKIMIO, KOTOpask pUCyeT TPAeKTOpHIO JIyHbI oTHOcHTedbHO ConHia. CuurtaTh, 9TO
3eMJIsl IBHXKETCS paBHOMEpHO co ckopocThio V1 Bokpyr ConHua mo opOute paamyca R1. Jlyna
JBHIKETCSI PABHOMEPHO CO CKOPOCTHIO V2 BOKPYT 3eMiln 1o opbute panuyca R1.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIEC OOCYKAEHHS B yaTax Kypca, 4To Oy[eT SBIATHCS
JOMalllHUM 33JaHveM. BO3MOXXHO BBINOJIHEHHME MATEHTHOTO TOHCKA B KA4ECTBE CaMOCTOSTENBHON
3aauy. YCIEIIHOE BBIOJHEHUE BCEX 3aJlaHHM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEeUMYIIECTBO Ha Tu(depeHIUPOBAaHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Crenepupyiite nBa ciydaitabix [lyacconoBckux Habopa no 200 uucen, onuH ¢ cpeaaum 0.5, npyroii
c cpennuM 3. EcTh 1 MeX 1y HUMU JIMHEHHAS 3aBUCUMOCTD?

2. Kakas cTpykTypa mogoUaET uIsl XpaHEeHUs 3HAaUeHUN TeMIlepaTypbl, U3MEpPAEeMOi €KeUacHo y MATH
OonpHBIX 3a cyTku. Co3faiiTe Takyro CTPYKTYpy M 3allOJIHUTE ee ciaydyaiHbIMu naHHbIMU. Korma y
BTOPOTO MaleHTa Temreparypa obuia Boiie 40 rpamgycoB?

3. Co3paiiTe HOBYIO YHCJIOBYIO IIEPEMEHHYIO NEW_var B JaHHBIX mtcars, KOTOpasi COAEPKUT €AUHULIB] B
CTpOYKax, €CIM B MallMHE HE MEHbIIE 4YeThIpEX KapOroparopoB (mepemeHHas "carb") umu Oosblie
necTd NWIHHAPOB (mepemenHas "cyl"). B cTpoukax, B KOTOPBIX YCJIOBHUE HE BBIMTOIHSETCS, OJKHBI
CTOSITD HYJIH.

4. B nmaragpeiime mtcars co3maiiTe HOBYIO KOJIOHKY (TIEpEeMEHHYIO) IOJ Ha3BaHHMEM €ven gear, B
KOTOpOW OyayT €AMHHUIBI, €CIM 3HadeHHE IEePEeMEHHOU (gear) YeTHOE, M HYJIU €CIH KOJINYECTBO
HEUYETHOE.

5. Cospaiite 3 JuHEHHBIE NEPEMEHHBIE OJMHAKOBOM JUIMHHBI C TIPOU3BOJIBHBIMH Ha3BaHHUSMH,
cozepxantue IIpoBepbTe, NEHCTBUTENBHO M CyMMa IEPBBIX JABYX YHCEN CTPOrO OOJbIIe, YeM TPEThe
yucino. Pesynerar cpaBaenust (TRUE ninu FALSE) coxpanute B HOBYIO IepeMEHHYIO ¢ UMEHEM result.
6. IlpeBparute naradpeiim mtcars B JUCT W CO3JAHTE HOBBIA 3JEMEHT JIMCTA TOJ Ha3BaHHEM
even_gear, B KOTOpOH OydyT €IMHHLBI, €ClIM 3HaYCHHE MEPEeMEHHOW (gear) YeTHoe, U HYJIU €Cld
KOJIMYECTBO HEUETHOE.

7. Co3pmaiite CTpyKTypy Ul XpaHEHUSI UMEHH, (aMUJIMK, BO3pAcTa U IojIa TPeX YEJOBEK U 3alOITHUTE
ee. Kak caenarb nmpocToil mouck no ¢pamMunuu?

8. IlpsHBIN HaeT mo MocTy WHUpUHOH | maroB. Kakaplil mar nbsHBINA cMeIIaeTcsl Cay4yailHO Ha OfWH
ar BOPAaBO WM BJIEBO. ECiM NbSHBIA NEPECTYyNUT 4yepe3 Kpal Mocra — OH mnajgaer. Hanummre
(YHKLIMIO, KOTOpas CYHMTAET, CKOJIBKO IIAaroB cjeliaeT NbsHbId 10 mnageHus. llupuna mocra u
MOJIOXKEHHUE MhSIHOTO — HavdallbHbie apametphl. Drunken path(l), BeiBom: ‘Our boozer will fall at n-d
step’.

9. Hamummmute ¢yHKIMI0, KOTOpas IOJy4aeT Ha BXOJA JABE HKCIIEPUMEHTAIbHO ITOMEPEHHbIE
3apucuMoctd (x1,y1,x2,y2), anmpoKCHUMHUpPYeT HX MPSIMBIMH METOJAOM HAMMEHBIIMX KBaIpaTOB H
BO3BpAaILaeT KOOPJUHATHI IEPECEUEHUS.



10. Hamummute ¢yHKIMIO, KOTOpas CpaBHHBAeT HAOOp CIOB OAMHAKOBOM [UIMHBI M BO3BpalacT
MaTpUILy HOMAPHBIX PACCTOSHUM — JOJII0 HECOBMAJAIOMINX OYKB.

11. Hanmumumre (yHKIMIO, KOTOpask pUCyeT TPAeKTOPHIO JIyHbI oTHOcHTeIbHO ComHia. CyurtaTh, 9TO
3eMJIsl IBHXKETCS paBHOMEpHO co ckopocThio V1 Bokpyr ConHuma mo opOute paamyca R1. Jlyna
JBHIKETCSI PABHOMEPHO CO CKOPOCTHIO V2 BOKPYT 3eMiln 1o opbute panuyca R1.

12. Hanncatp GyHKIMIO KOTOpasi pUCYET 3aJaHHbII HAOOp TOYEK Ha INIOCKOCTU M COCAMHSAET MPSIMBIMU
T€ U3 HUX, YTO HAXOISATCS HA PACCTOSHUHM MEHEE 3aJaHHOTO (MaKCUMAJIbHOE PACCTOSHUE — IapameTp
¢byHnkmn). Pasmep Touek nponopunoHaneH 4ucity pedep BXOAAIMNX B Hee (MaKCUMaJbHBIA pasmMep —
napaMeTp QyHKIuH). L[BeT mpsMbIX 3aBUCHUT OT pacCTOSIHUA (LBET COOTBETCTBYIOLINI MUHUMAIbHOMY
1 MaKCUMaJIbHOMY PacCTOSHHIO — TapaMeTpbl QyHKIHN).

13. Hamucarb yHKIHIO, HAXOSIIYIO BCE BXOXKJICHUS CII0Ba (W) B TeKcT (t) ¢ He Oosee 4yeM n ommboK.
W, t 1 n — napameTpsl QyHKIUH. OYHKINS BO3BpaLIaeT MO3ULINN HaYajaa BXOXKICHHUM.

14. Hanucatrps QpyHKIMIO HAXOASAIIYIO BCE BXOXKIEHU ClloBa (W) B TeKCT (t) ¢ He Ooyee ueM n OIHMOOK.
W, t 1 n — napameTpbl QyHKIUH. OYHKIMS BO3BpaNIaeT MO3HUIIMK HaYaia BXOXKICHHH.

15. Hanncatp (yHKUIMIO PUCYIOLIYIO CIy4aiHYyI0 JOMaHHYyo. J{MHA 1ara u mOBOPOT ONpEAessieTcs
(OT mpenpInyLIero HalpaBIeHUs) ONPENEIIAETCS CIly4YalfHO UCXOAsl U3 PAaBHOMEPHOIO paclpellesIeHusl.
Jluana3zoH 3Ha4e€HUH JUIMH U IOBOPOTA, PAaBHO KaK M YMCIIO IIAr0B — NapaMeTpbl (PyHKIHUH.

16. Hanmmure QyHKIUIO, TEHEPUPYIOLIYIO BCE BO3MOXKHBIE MTOCIICAOBATEIbLHOCTH AAHHOW IJIMHBI U3
JTAHHOTO adaBuTa.

17. Ins BctpoeHHbIX B R gaHHBIX AirPassengers paccuuraiiTe CKONB3SINEEe CpeHEe ¢ MHTEPBAIOM
craxuBaHusi paBHbIM 10. HanewaraliTe momy4uBIIMICS pe3ynabrar (IepBbIM 3HAYCHHEM B BBIBOAE
JIOJDKHO OBITH cpenHee ams aneMeHToB 1:10, Bo BTOpOM 3HaYeHHH - cpejHee JUIst dJeMeHToB 2:11 u
T.J., B TOCIEeOHEM - cpeaHee sl sneMeHTOB 135 :144). Bce momyueHHblEe 3HA4YCHHSI CPEOHHUX
COXpaHUTE B IEPEMEHHYIO moving_average.

[Mpumeps! OUIETOB:

1. Omneparopsr B R.

2. Peanuzanus ¢pyHknuii Ha s3b1ke R, QpyHKIIME 1TepBOTO YpOBHSL.

3. OYHKIIUHU N-HOTO YPOBHSI.

4. Ananu3 I1aBHbIX KOMIIOHEHT.

5. O6ume npuHIUIB peanusanuu PCA.

6. OyHKIIMU prcomp Makera stats.

7. Tlaker pca3d.

Kpurepun onennBanus

Onenka ommuao (10 OamioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHHUS YYEeOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommmuHO (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.

Onenka xopomo (7 0aiioB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
10 CYIIECTBY U3JaraeT €ro, yMeeT NPUMEHATh [10JIyY€HHbIE 3HAHUS Ha IPAKTHKE, HO HEAOCTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.

Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT HNPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIM B PELLECHUM 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh IOJIY4YEHHbIE 3HAHUSA HA IIPAKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3a7a4 JOCTATOYHO OOJIBbILIOE KOJTUYECTBO HETOUHOCTEH.



OueHka ymoBIETBOPUTEIBbHO (4 Oajuia) - BBICTABISICTCS CTY/ACHTY, NOKa3aBLIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

Ouenka ymoBieTBOpuUTedbHO (3 Oajuia) - BBICTABISICTCS CTYACHTY, NOKa3aBLIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OueHKa HEYJOBICTBOPUTENBHO (2 GaJuia) - BEICTABIACTCS CTYICHTY, KOTOPBIil HE 3HaeT OOJbIIEH YacTh
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayut) - BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoenennn auddepeHIMpoOBaHHOTO 3ayeTa olyuaromemycs: mpefocrasinsercd 30 MUHYT Ha
noaroroBky. Onpoc oOydaromerocst mo OWIETy He JOJDKEH IMPEBBIIIaTh OAHOTO aCTPOHOMUYECKOTO
yaca.



