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: Mertonbl 00y4eHHs ¢ TOAKPEIIEHHEM
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: Hayku o naHHbIX

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO 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 cocraBuin:

A.W. [1aHoB, kaua. (GU3.-MaT. HAyK, JOIEHT
3.A. Bonosukosa
K.A. Jlanun, cTapuuit METOAUCT

[TporpaMma oGcyx/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

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYeCKuX HCCIENOBAHUN B PaMKax TEMaTH4eCKOU

OIIK-2 CriocoOeH coBepIICHCTBOBATh U . .
o0JiacTu cBoei mpoeccuoHaIbHOM JIeATENLHOCTH

PCain30BbIBATH HOBBIC MATCMATUYCCKUC
METO/bl PCHICHHUS NPUKIIAAHBIX 3a1a4

OIIK-2.2  Cnooco0eH  OUEHHTHh  aKTyalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIICAOBAaHUM B CBOEH Mpo¢eCcCHOHANBHOM 001acTn

OIIK-5.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5 Umeet npencraBnenue o6 akryanpHbix |OIIK-5.2 Crocoben OLICHUBATh aKTyaJlbHOCTh
nmpoOiemMax HayKH U TEXHUKH B 00macTi WCCIICZIOBAHUM B 001aCTH MHPOPMATHKH M BEIYMCITUTEIBHON
MH()OPMATUKHU U BBIYUCIATEILHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYIO 3HAYMMOCTh

CcrocoOeH Ha HayYHOM si3bIKe opMyInpoBaTh  |OITK-5.3 BiameeT mnpodecCHOHANBHON TePMHUHONOTHEHH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YNIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBATh
MyTH PELeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM




OIIK-6 CriocoOeH BeIOMpATh U (HITH)

pa3pabaThIBaTh MOIAXO/IbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obmacTu I/IH(I)OpMaTI/IKI/I u
BBIYUCIIUTEIbHOMN TCXHUKU, YUNUTLIBAA
O0COOCHHOCTH U OrpaHU4YCHUA Pa3JIMIHBIX
METOHOB PCIICHUA

OIIK-6.3 CrnocobeH HCIIOIL30BaTh MCCIEN0BATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 00iacTell HayKu (TEXHHUKH)

OIIK-6.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHUBAThH " NPUMEHSATH MareMaTH4YeCKHe,
€CTECTBEHHOHAy4YHbIC,  COLMAIBHO-DKOHOMHYECKHE U

npodeccroHanbHbIe 3HAHUS JI PEIICHUS HECTaHMapTHBIX
3a7a4, B TOM 4HUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXKIMCLUILIMHAPHOM KOHTEKCTE

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

- OCHOBHBI€ ITAKETHI IPOIPaMMHON cpeapl R;

- OCHOBBI cHHTaKcuca R.
YMETB:
- IPOrpPaMMUPOBATh Ha sI3bIKE R;

- IMIUIEMEHTHPOBATh U OTJIAKUBATh OMOMH(POPMATHUECKUE aJITOPUTMBL;
- peJIM30BBIBaTh CTATUCTUYECKHUM aHAIN3 B IIPOrpaMMHOU cpeze R.

BJIAJIETh:

- HaBBIKAMH Pa0bOTHI ¢ OONBIIMMU 0ObeMaMH OUOJIOTHYECKUX JJAHHBIX;
- KyJBTypO# TITAHUPOBAHUSI U OCYIIECCTBICHUS MHOTOCTYIICHUATOTO0 OMOMH(POPMATHUCCKOTO aHAJTH3a.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 BBenenue u 0a30BbIE METOIBI 1 3 21
YeHU Ha HOB HKLIUU
) OO0yueHne OCHOBE  (PyHKII 1 3 71
[I0JIE3HOCTH
3 MeTtozapsl cemencTBa aKTOP-KPUTHUK 4 30
4 OOyueHne ¢  MOAKpEIUICHHEM 6 2
HCIOJIB30BaHUEM MOJIEIH MUPa
5 Tpancopmepsl IPUHATHS PEILICHUHA 4 19
Hroro yacos 2 20 113
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

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

Cemecrtp: 4 (Becennuit)

1. BBenenune u 6a30BbIE METOEI




Beenenne u mocraHoBka 3asadd. ba3oBble alropuTMbl JUHAMHYECKOIO IPOTPaMMHPOBAHUS.
bazoseie anropurmel 00yuenus: Monte-Kapio, Bpemennsie pasnnuns, SARSA

2. O0yueHne Ha OCHOBE (PyHKIMH MOJE3HOCTU

OOyuenne mo omiokeHHOMY onbiTy n Q-oOydenue. HeilpocereBas ammpokcumanusi (QyHKIHH
nonesnoctu, meto DQN. I[IpoasunyThie MeTossl 00ydenus: Rainbow, MEME

3. MeToabl ceMeicTBa aKTOP-KPUTHK

Mertonsl rpaguenta crpareruu: Reinforce, Vanilla PG. Apxutekrypa akrop-kputuk: DDPG, SAC.
OnTtumuszanus rpagueHTa crparerun: PPO, MPO

4. O6yLICHI/Ie C IMMOAKPCIIJICHUCM C UCIIOJIb30BAaHUCM MOJCIIN MUPpaA

0O0630p MeTonoB MHTErpanuu o0ydeHus: U muaHuposanusi. Meronsl cemeiictea MCTS Ha npumepe
urpsl Go. [lnannpoBanue B 1aTeHTHOM mpocTpaHcTBe: Dreamer.

5. Tpancdopmepbl IPUHITHS PEIICHUH

ABTOHOMHOE 0OyueHne c¢ moakpericaneM. TpaHnchopmepusie wMonenu: DT, TT, RMDT.
3aKIoYeHNe: IPUKIIAHBIC ACTICKTHI U TIEPCIIEKTHBHBIC HAIIPABICHHS

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

ObopynoBaHue, HEOOXOIUMOE AJIsi CECMHUHAPOB: ayAUTOPHS, KOMIIBIOTEP U MYJIBTHUMEAUHHOE
obopynoBanue (MpoeKTop, 3BykoBas crucrema), UNIX cepBep ¢ oTAETbHBIM aKKayHTOM ISl KaXKJIOTO
CTyZIEHTa

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Python nnst cnoxxHBIX 3a7a4: Hayka 0 AaHHBIX U MamuHHOoe oOyyenue [Texcr] / k. Bangep Ilnac ;
[mep. ¢ anrn. U. [anstu], CII6., [Turep, 2018
2. BBenenne B METO/IbI MAIIMHHOTO O0YYEHUS ¢ MOJKpeieHneM, yaeOHoe nocooue /A. U. I1anos;
MunucTepcTBO HayKu U BbIciiero oopazoBanus Poccuiickoit @enepanyu ; MockoBckuit
(UBHKO-TEXHUYECKHI UHCTUTYT (HAIMOHAIBHBIN HCCIe0BaTeNbCKuil yHuBepcuTeT). MockBa, MOTU,
2019

JomnonHutensHas auTeparypa

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

1. IpodeccronanbHbIii HHHOPMATMOHHO-AHATUTHYECKHIA PECypC, TOCBSAIIECHHBIH MAITHHHOMY
00yu4eHHIO, pacTiO3HaBaHUIO 00PAa30B M MHTEIJICKTYyaIbHOMY aHAJIN3Y JaHHBIX —
http://www.machinelearning.ru/

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

3. BBenenue B aHaym3 NaHHBIX ¢ ToMOINBIO 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 MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



Hoctyn B UnTepHet, UNIX cepBep ¢ 0TIeIbHBIM aKKayHTOM JJIS KaX0To cTyaeHTa. [[ns yactu
3aHATUH notpedyercst Zoom. Google Drive ans moctyna k matepuanaMm Kypca. [IpuBercTByeTcs
HaJIM4YMe BO BpeMsl 3aHATHI cMapTPOHOB/HOYTOYKOB JJIsl Y4aCTHsI B MHTEPAKTUBHBIX YIPAKHEHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT IOJKEH 3HAaTh OCHOBHBIEC OMpPENEICHUS AUCIUIIUHBL,
YMETh IPUMEHSATH MOTy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a]1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NpPEAHA3HAUYECHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMS U3y4yaeMoOro mMarepualna, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYINHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEMyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



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"

LHCHTP AOIOJHUTECIBHOIO, JOIIOJIHUTCIILHOTO HpO(beCCI/IOHaHLHOFO u

onyait-o0pazoBanus "Ilyck"
Kypc: 2

KBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnuil) - JlnuddepeHunpoBaHHbIi 3a4eT
PaspaGorunkm:

A.W. [1anoB, kaua. (U3.-MaT. HAyK, JOIECHT
3.A. Bonosukosa
K.A. Jlanun, cTapuuit 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

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-2 CriocoOeH coBepIICHCTBOBATh U
pean30BbIBaTh HOBBIC MAaTEMAaTHIECKHE
METO/IbI PEIICHHUS TPUKIIATHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHUH B paMKax TeMaTHYeCKOU
o0JacTu cBoei mpodeccuoHaIbHOM JIeATeNbHOCTH

OIIK-2.2  Cnooco0eH  OUEHHTHh  AKTyalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTb NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIICAOBAaHUM B CBOEH Mpo¢eCCHOHANBHOM 001acTn

OIIK-5 Nmeet npeacrapieHne 00 aKTyalbHBIX
npoOiemMax HayKH U TEXHUKH B 001acTi
MH()OPMATUKHU U BBIYUCIIATEIBHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npodeccuoHaIbHBIE 3a/1a9H

OIIK-5.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-5.2 Criocoben OLICHUBATb aKTYyaJbHOCTb
uccieoBaHui B 00s1acTH HHGOPMATHKHU U BBIYUCIHTEIILHOM
TEXHHUKH U HX MPAKTHYECKYIO0 3HAYMMOCTh

OIIK-5.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-6 CriocoOeH BBIOUpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHOOPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-6.3 CrnocobeH HCIIOIL30BaTh MCCIEN0BATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 00iacTell HayKu (TEXHHUKH)

OIIK-6.4 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHUBATH " NPUMEHSATH MaTreMaTH4YeCKHe,
€CTECTBEHHOHAy4YHbIC,  COLMAIBHO-DKOHOMHUYECKHE U

npodeccroHanbHbIe 3HAHUS IJI PEIICHUS HECTaHIapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXKIUCHUILIMHAPHOM KOHTEKCTE

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare u3ydeHus: AUCIUTUIMHBL «MeTobl 00yUeHHsI ¢ TIOAKPEIUICHUEMY 00YJarOIUICs OIKEH:

3HATb:

- OCHOBHBIE ITAKETHI IPOIPaMMHON cpennl R;

- OCHOBEI cuHTaKkcuca R.




YMeETh:
- MPOTPaMMUPOBaTh Ha A3BIKE R;
- IMIUIEMEHTHPOBATh ¥ OTIAKUBATh OMOMH(POPMATHUECKUE AITOPUTMBL;
- peaTn30BBIBATh CTATHCTUYECKUIA aHATN3 B IPOrpaMMHOM cpefe R.
BJIAJIETh:
- HaBBIKaMH PabOTHI ¢ OONIBIIMMU 00heMaMu OMOJIOTUYECKUX JTAHHBIX;
- KyJBTYpO# TUTAHUPOBAHMSI U OCYIIIECTBICHUS MHOTOCTYIIEHUATOTO OMOMH(POPMATHYECKOTO aHATN3a.

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

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

1. Crenepupyiite nBa cnyuaitabix [lyacconoBckux Habopa no 200 uucen, onus ¢ cpeaaum 0.5, npyroii
c cpennuM 3. EcTb 1 MexX Ay HUMU JIMHEHHAs 3aBUCUMOCTD?

2. Kakas cTpykrypa mogoUaET Iuisl XpaHEeHUs 3HAaUCHUN TeMIlepaTypbl, U3MepPAEeMOl €KeUacHO y MATH
OonpHBIX 3a cyTku. Co3faiiTe Takylo CTPYKTYpy M 3allOJIHUTE ee ciaydyaiHbIMu naHHbIMU. Korma y
BTOPOTO MalMeHTa Temreparypa obuia Boiie 40 rpamgycoB?

3. Co3paiiTe HOBYIO YHCIIOBYIO IIEPEMEHHYIO NEW_var B JaHHBIX mtcars, KOTOpasi COAEPKUT €AUHULIB] B
CTpOYKax, €CIM B MallMHE HE MEHbIIE 4YeThIpEX KapOroparopoB (mepemeHHas "carb") umu Oosblie
necTd NWIMHAPOB (mepemenHas "cyl"). B cTpoukax, B KOTOPBIX YCJIOBHUE HE BBIMOIHSETCS, JOJKHBI
CTOSITb HYJIH.

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

5. Cospaiite 3 JuHEHHBIE NEPEMEHHBIE OJMHAKOBOM JUIMHHBI C TPOU3BOJIbHBIMH Ha3BaHHUSIMH,
cozepxantue IIpoBepbTe, NEeHCTBUTEIBHO M CyMMa IEPBBIX JABYX YHCEN CTPOrO OOJbIIe, YeM TPEThe
yucino. Pesynsrar cpaBaenust (TRUE ninu FALSE) coxpanuTe B HOBYIO IepeMEHHYIO ¢ UMEHEM result.
6. IlpeBparute naradpeiim mtcars B JUCT W CO3JAHTE HOBBIA 3JIEMEHT JICTA TOJ Ha3BaHHUEM
even_gear, B KOTOpOH OydyT €IMHHLBI, €ClIM 3HaYCHHE MEPEeMEHHOW (gear) YeTHoe, U HYJIU €Cld
KOJIMYECTBO HEUETHOE.

7. Co3paiite CTpyKTypy Ul XpaHEHUSI UMEHH, (aMUIMK, BO3pacTa U Iojia TPeX YEJOBEK U 3alOITHUTE
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 NEPECTYyNUT 4yepe3 Kpal Mocra — OH mnajgaer. Hanummre
(YHKLIMIO, KOTOpas CYHMTAET, CKOJIBKO INAaroB cjelaeT NbsHbld 10 mnageHus. lupuna mocra u
MOJIOXKEHHUE TMhSIHOTO — HavdallbHbie apametphl. Drunken path(l), BeiBom: ‘Our boozer will fall at n-d
step’.

9. Hamummure ¢QyHKIMIO, KOTOpas IOIy4aeT Ha BXOJA JBE HKCIIEPUMEHTAIbHO IIOMEPEHHbIE
3apucuMoctu (x1,y1,x2,y2), anmpoKCHUMHUPYET HX MPSIMBIMH METOAOM HAMMEHBIIMX KBaIpaTOB H
BO3BpaIllaeT KOOPJUHATHI IEPECEUEHUS.

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

11. Hanmumumre (yHKIMIO, KOTOpask pUCyeT TPAeKTOPHIO JIyHbI oTHOcHTeIbHO ComHia. CyurtaTh, 9TO
3eMII JIBIKETCS PaBHOMEpPHO co ckopocThio V1 Bokpyr ComHila mo opbute pammyca R1. Jlyna
JBHKETCSI PABHOMEPHO CO CKOPOCTHIO V2 BOKPYT 3eMiln 1o opbute panuyca R1.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIEC OOCYKAEHHS B yaTax Kypca, 4To Oy[eT SBISAThHCS
JOMallHUM 33JaHveM. BO3MOXXKHO BBINOIHEHHME MATEHTHOTO TOHCKA B KA4ECTBE CaMOCTOSTEIBHON
3aJauy. YCIHEIIHOE BBINOJHEHUE BCEX 3aJlaHHM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEUMYIIECTBO Ha MU depeHIUPOBAaHHOM 3a4eTe.

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

1. Crenepupyiite nBa cnydaitnbix [lyacconoBckux Habopa no 200 uucen, onuH ¢ cpeaaum 0.5, npyroii
c cpennuM 3. EcTh 1 MeX a1y HUMU JIMHEHHAs 3aBUCUMOCTD?

2. Kakas cTpykrypa mogouaeT Iuisl XpaHEeHUs 3HaUeHUN TeMIlepaTypbl, U3MepPAEeMOi €KeuacHo y MATH
OonpHBIX 3a cyTku. Co3faiiTe Takylo CTPYKTypy M 3allOJIHUTE ee ciydyaiHbIMu naHHbIMU. Korma y
BTOPOTO MalnyeHTa Temmeparypa obuia Boiiie 40 rpamgycoB?



3. Co3paiiTe HOBYIO YHCIIOBYIO IIEPEMEHHYIO NEW_var B JaHHBIX mtcars, KOTOpasi COAEPKUT €AUHULIB] B
CTpOYKax, €ClIM B MallMHE HE MEHbIIE 4YeThIpEX KapOroparopoB (mepemeHHas "carb") umu Oosblie
necTd UWIHHAPOB (mepemenHas "cyl"). B cTpoukax, B KOTOPBIX YCJIOBHUE HE BBIMTOIHSETCS, JOJKHBI
CTOSITb HYJIH.

4. B nmaradpeiime mtcars co3maiiTe HOBYIO KOJIOHKY (TIEpEeMEHHYIO) IOJ Ha3BaHHMEM even gear, B
KOTOpOW OyayT €AMHHUIBI, €CIM 3HadeHHE IEePEeMEHHOW (gear) YeTHOE, M HYJIHM €CIH KOJIMYECTBO
HEUYEeTHOE.

5. Cospaiite 3 JuHEHHBIE NEPEMEHHBIC OJMHAKOBOM JUIMHHBI C TIPOU3BOJIbHBIMH Ha3BaHHUSMH,
cozepxantue IIpoBepbTe, NEHCTBUTEIBHO M CyMMa IEPBBIX ABYX YHCEN CTPOrO OOJbIIe, YeM TPEThe
gucino. Pesynsrar cpaBuenust (TRUE ninu FALSE) coxpanute B HOBYIO IepeMEHHYIO ¢ UMEHEM result.
6. IlpeBparute naradpeiim mtcars B JUCT W CO3JMAHTE HOBBIA 3JEMEHT JIMCTA TOJ Ha3BaHHEM
even_gear, B KOTOpOH OydyT €IMHHLBI, €ClIM 3HaYCHHE MEPEeMEHHOW (gear) YeTHoe, U HYJIU €Cld
KOJIMYECTBO HEUETHOE.

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

8. IlpsHBIN HaeT mo MocTy mWHUpUHOH | maroB. Kakaplil mar nbsHBINA cMeIIaeTcsl cay4yailHO Ha OfWH
ar BOPAaBO WM BIJIEBO. EcCiM NbSHBIA NEPECTYyNUT 4yepe3 Kpal Mocra — OH mnajgaer. Hanummre
(YHKLIMIO, KOTOpas CYHMTAET, CKOJIbKO INAaroB cjelaeT NbsHbld 10 mnageHus. llupuna mocra u
MOJIOXKEHHUE TMhSIHOTO — HavdallbHbie apametphl. Drunken path(l), BeiBom: ‘Our boozer will fall at n-d
step’.

9. Hamummmute ¢QyHKIMIO, KOTOpas IOJy4aeT Ha BXOJA JBE HKCIIEPUMEHTAIbHO ITOMEPEHHbIE
3apucuMoctu (x1,y1,x2,y2), anmpoKCHUMHUpPYeT HX MPSIMBIMH METOAOM HAMMEHBIIMX KBaIpaTOB H
BO3BpaIllacT KOOPJUHATHI IEPECEUEHUS.

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

11. Hamumumre (yHKIMIO, KOTOpasi pUCyeT TPACKTOPHIO JIyHbI oTHOcHTEIbHO ConHia. CuurtaTh, 9TO
3eMJIsl IBHXKETCS paBHOMEpHO co ckopocThio V1 Bokpyr ConHua mo opOute paamyca R1. Jlyna
JBHKETCSI PABHOMEPHO CO CKOPOCTHIO V2 BOKPYT 3eMiin 1o opbute panuyca R1.

12. Hanncatp GyHKIMIO KOTOpasi pUCYET 3a1aHHbII HAOOp TOYEK HA INIOCKOCTU M COCAMHSAET MPSIMBIMU
T€ U3 HHUX, YTO HAXOISATCS HA PACCTOSHUHM MEHEE 3aJaHHOTO (MaKCUMAJIbHOE PACCTOSHHE — IapameTp
¢bynkmn). Pasmep Touek nmponopunoHaneH 4ucity pedep BXOAAMNX B Hee (MAaKCUMaJbHBIA pasMep —
napaMeTp QyHKIuH). L[BeT mpsMbIX 3aBUCHUT OT pacCTOSIHUA (LBET COOTBETCTBYIOLINI MUHUMAIbHOMY
1 MaKCUMaJIbHOMY PaCCTOSHHIO — TapaMeTpbl QyHKIHN).

13. Hamucarb QyHKIHIO, HAXOSIIYIO BCE BXOXKJICHUS CJIoBa (W) B TeKcT (t) ¢ He Ooiee 4yeM n ommooK.
W, t 1 n — napameTpsl QyHKIHH. OYHKIKS BO3BpaLIaeT MO3ULINN HaYajaa BXOXKICHHUH.

14. Hanucatp QpyHKIMIO HAXOASAIIYIO BCE BXOXKIEHU ClloBa (W) B TeKCT (t) ¢ He Oosee ueM n OIHOOK.
W, t 1 n — napameTpbl QyHKIMH. OYHKIKS BO3BpaNIaeT MO3HUIIMK HaYaia BXOXKICHHM.

15. Hanncats (yHKLIMIO PUCYIOLIYIO CIy4aiHYyI0 JOMaHHYy1o. J{MHA 11ara u mOBOPOT ONpEAessieTcs
(OT mpenpInyLIero HalpaBIeHUs) ONPENEIIAETCS CIly4YaliHO UCXOAsl U3 PAaBHOMEPHOIO paclpellesIeHusl.
Jluana3zoH 3Ha4€HUH JUIMH U IOBOPOTA, PAaBHO KaK M YMCIIO IIAr0B — NapaMeTpbl (PyHKIHH.

16. Hanmmure QyHKIMIO, TEHEPUPYIOLIYIO BCE BO3MOXKHBIE MTOCIICAOBATEIbLHOCTH AAHHOW IJIMHBI U3
JTAHHOTO aJQaBuTa.

17. Ins BctpoeHHbIX B R gaHHbBIX AirPassengers paccuuraiiTe CKONB3SINEEe CpeHEe ¢ MHTEPBAIOM
craxuBaHusl paBHbIM 10. HanewarailiTe momyduBILMICS pe3ynabrar (IEpBbIM 3HAYCHHEM B BBIBOAE
JIOJDKHO OBITH cpenHee ams aneMeHToB 1:10, Bo BTOpOM 3HaYeHHH - cpejHee JUIst dJeMeHToB 2:11 u
T.J., B TOCJEeOHEM - cpeaHee sl sneMeHToB 135 :144). Bce momyueHHblEe 3HA4YCHUS CPEOHHUX
COXpaHUTE B IEPEMEHHYIO moving_average.

[Mpumeps! OUIETOB:

1. Omneparopsr B R.

2. Peanuzanus ¢pyHknuii Ha s3b1ke R, QpyHKIME 1IepBOTO YpOBHSL.

3. OYHKIIUHU N-HOTO YPOBHSI.

4. Ananu3 I1aBHbIX KOMIIOHEHT.

5. O6ume npuHIUB peanusanuu PCA.

6. OyHKIIMU prcomp Mmakera stats.

7. Tlaker pca3d.

Kpurepun onennBanus



Onenka ommuao (10 OamioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
HNPUHATHIX PELICHAMN.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommmyHO (8 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouro (7 63.JIJ'IOB) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHaJl, T(PaMOTHO U
0 CymeCTBy H3jIaracT €ro, ymeeT NpHUMCHATH IOJIYYCHHBIC 3HAHUA HA IMPAKTUKE, HO HECAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopoio (6 6aoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAaMOTHO H
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh IOJIY4YEHHbIE 3HAHHUS HA IIPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

OmeHka ymoBIETBOPUTEIbHO (4 Oaya) - BBICTABISETCS CTYACHTY, IOKa3aBIeMy (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWIl, HEIOCTaTOYHO HpaBHJIbHBIE (HOPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OueHka ymoBiIeTBOpUTENIbHO (3 Oayua) - BBICTABISETCS CTYACHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

O1reHKa HEYJOBIETBOPHUTENHHO (2 Oauta) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HAET OOJbIIeH YacTH
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeynosieTBOpuTedabHO (1 Gayur) - BBICTABISIETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBenenun auddepenurpoBaHHoro 3adera obOyuarouiemycs: npeaoctasisiercss 30 MHHYT Ha
noarotoBky. Ompoc oOyuaromerocs 1mo OWJIeTy He JOJDKEH HPEBBIIIaTh OJHOTO aCTPOHOMUYECKOTO
yaca.



