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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Software Development and Data Engineering/Pa3zpatotka [10 u cuctemsl xpaHeHust
JTAHHBIX

10 HANPABJICHHUIO: [IpuknagHbie MaTeMaTHKa U (pU3MKa

npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U uccaenoBannii uM. Jlanaay
kadeapa MamuHHOTO 00y4YeHHs U TU(PPOBOI ryMaHUTAPUCTHKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 105 Bcero, B TOM 4HcIE:
nexuuu: 60 gac.
ceMuHapsl: 45 vac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 120 gac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

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

[Iporpamma obcyxieHa Ha 3acejannu KadeIpbl MAITUHHOTO 00yueHus u udposoit rymanutapuctuku 05.03.2020



AHHOTANMA

OTOT Kypc MOCBAILIEH OCHOBaM pa3padOTKU IpPOrpaMMHOro obecriedeHus. I[IpaBuiibHBI OU3aiiH - Ba)KHAs
4acTh JIIOOOTO MpOeKTa. DTOT KypC OXBaThlBaeT OCHOBBI s3bIKa NporpammupoBaHusi Python, ocHoBHbIE
KOHLIEIIIMM M A3BIKOBBIE KOHCTPYKIHMH. Hapsmy ¢ 3THMM 3TOT Kype NpeNOCTaBiII€T HWHCTPYMEHTHI JUIS
UCTIONIB30BaHMs S3bIKa MporpamMMmupoBanus Python B cioxHBIX mpoekTax. Bel mosmyunre mpencraBieHue o
MPaBUIILHOM JW3aliHE KOJa, MOJAEPKaHUU KOJOBOM 0a3bl U MHTETPAllUH BALINX NPUIOKEHUH C IPYTHMH.

1. leau u 3apauu

Meap AUCUMNIMHBI
e Hayuutech nucarb 3pGeKTUBHBINA U YUTAEMBINA KOJ.
o lI3yunte nepenoBoii ONBIT pa3padoTKK MPOrPaMMHOT0 00eCeueHHS.
o [lonmyunre HEOOXOAMMBII ONBIT paboThl ¢ Python.
o [[puBbIKaiiTe K TECTUPOBAHUIO U JOKYMEHTUPOBAHHUIO KOJIA.
® by/ibTe rOTOBBI BHEAPUTH METO/IbI MAIIMHHOTO O0Y4YEHHUS M IITyOOKOTO OOy4eHusI.

3agaum AUCUMIIHHBI
® Pa3paloTka NporpaMMHOr0 00eCIeYeHHS
e Python
® TecTupoBaHUE
e Pabora B pa3HBIX cpeaax.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHny 3a/1a4 NpoQecCHOHaNBHON AEATENbHOCTH

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

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

3HAThb:

- IPEeJICTaBJIEHUE O CTPOCHUH, DYHKIIMOHHUPOBAHUY 3PUTEIBHOTO aHAIN3ATOPA;
- IPEICTaBICHNE O MICUXO(U3NOTOTHIECKUX U MH(OPMAITMOHHBIX MOJEJISAX OMHOKYJISIPHOTO 3pCHHUS;
- IPUHLUIIBI (QYHKIMOHUPOBAHUS BUIEOUHTEp(delica npuMeHnTeNnbHO K cuctemMam VR/AR.

YMETb:

-  TPUHUMIB  (QYHKIHOHUPOBAHHUS

n  MCTOHJOJIOTHIO pa3pa6OTKI/I pacnupeaciICHHbIX

CHUCTEM

MPUMEHUTENHLHO K 3a7a4aM co3ianus cucteM VR/AR;
- CTPOEHHUE U NPUHIUIBI (YHKIUOHUPOBAHUS CYLIECTBYIOIIMX U MEPCIEKTUBHBIX rpadudyeckux API.

BJIAJIETh:

- mertomonorueii paspaborku IIMO Bcex 3BeHbeB cuctemM VR/AR (Bxirouwas rpaduueckoe sipo,
MOJICICTEMBI YIIPaBIICHUS BUPTYILHOW Cpesio, BuIeonHTepderic u ap.);

- 00BEKTHO-OPHEHTHUPOBAHHON METOAOJIOTHEH MPOSKTUPOBAHUS U Pa3padOTKU NPOrpaMMHOTO KoAa JUist
BCEro CIeKTpa 3ajJiad co3nanus cucreM VR/AR.




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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.

No Tema (pazmen) TUCITUTUTHHEL
Jlexkimu | CemuHapsl JIaGopar. padoTeI Camocr.
P pat-p pabora
1 CLI/ git 10 5 15
2 WNHcTpyMeHTHI 15 HallMCaHus KoJa 10 5 15

Bupryanshas cpema + conda + cnmcok
3 MUICOB / 3aMOpaXMBaHWE NHUIICOB / 10 5 15
ynpasiieHne TpeOOBaHUIMU

4 OOBEKTHI, 3HAUCHHS U THIIBI 6 6 15
5 PEPS, PykoBoacTBa no CTHIIIO 6 6 15
6 OneMeHTHI (YHKIMOHAIIBHOTO 6 6 15
POrpaMMHUPOBAHUS
OOGmactn  Je#icTBUSL M TPOCTPAHCTBA
7 A poctp 6 6 15
UMEH
Knaccel:  oObsiBneHHe, HaciieZOBaHHE,
8 arpuOyThl, DJK3EMIUIPHI, IEepPEeMEHHBIC 6 6 15
9K3EMIUISIPA, YACTHBINA pasleln
Nroro yacos 60 45 120
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)

1. CLI/ git

Beenenwne, Zen Python VYcranoska python 3

2. IHCTpyMEHTSHI JUIs HalIMCAHUs KOz

Bbnokuot Ipython IDE Pycharm WarepakTuBHbIi pexum cl

3. BupryansHas cpema + conda + cIMCOK THIICOB / 3aMOpakMBaHHE IUIICOB / YIpaBICHUE
TpeOOBaHUAMH

YcrpaneHnue Henonagaok Ywucna, CTPOKH, CIIHCKU
Cemecrtp: 2 (Becennuit)
4. OObEKThI, 3HAYCHUS U THITBI

OObekThl, 3HaueHUA M TUMbl OmnepaTopsl YIpaBIeHUs MOTOKOM: €CiH, Juid, moka CTpyKTypsl
naHHblX  PythonMHOronmoTo4HOCTh: IMya  NpPOLECCOB, IyJA IMOTOKOB, MOAYJb  IOTOKOB,
MHOTOIIPOLIECCOPHOCTb.




5. PEPS, PykoBoacTBa Mo CTHIIO

Cnoxnble ycrnoBust ~ DyHKIWHU: OOBSBICHHE, MOAINUCH, BBI30B MO HA3HAYECHHUIO, CTEK BBI30BOB,
3aMBbIKaHUS, PEKYPCUHU.

6. DneMeHTH! (YHKLUMOHAIBHOTO IPOrPaMMHUPOBAHUS

Mopaynu: UMIOPT, MyTh MOWCKa Moayaei, cranmapraeie moaynau, dir () Ilakersr: _ init  .py,
__all__, uMmopT ¢ ToYKamu

7. Obnactu 1eHCTBYSI ¥ IPOCTPAHCTBA UMEH

Crparernn koM 1 uHtepnperanmu (AOT, JIT) Kak yckoputs kon Python: pacmupenus
numba, cython, joblib, dask, ¢ ++ O0630p Habopa uacTpymMeHToB Data Science

8. Kumaccel: oObsiBNEeHHE, HacielOBaHUE, aTPUOYTHI, SK3EMIULIPHI, NEPEMEHHbBIE SK3EMIULIPA,
YaCTHBIN paszel

UtepaTopbl, TeHEpaTOphl, BBIPAKCHHUS T'CHEPATOpa, MEHEKEPhl KOHTEKCTa, JICKOPATOPHI
UckmroueHusi: BCTPOCHHBIE HWCKJIIOYEHHS, O0paboTKa WCKIIOYCHHUH, CO3/laHUE HUCKITFOYCHHUS,
HacTpauBaeMble HcKtoueHus: CranmapTHas OMOIMOTEKa, MPOBEPUThL BeneHue xypHaia

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

CrangapTHas ayquTOpHs
6.IlepeyeHnb pekoMeHyeMOii JTUTEPATYPbI

OcHoBHas 1uTeparypa

1. OT xpaHeHus JaHHBIX K ynpaBienuto napopmamueii [Texct]/[pex.: I. Comacynaapam (Comy), A.
lIpusacrasa] , -CII6., [Tutep, 2010

JomnonHurenbpHas auTeparypa

1. OcHOBBI MAaTEMaTHYECKOTO B TPOTPaAaMMHOTO obecrieueHus cucteMm 3D-Bu3yannzanuu
WHAYIUPOBAHHOTO BUPTYalbHOTO OKpykeHus [Tekcr] : yuel. mocoowue aiist By3oB / B. O. Adanaches,
C. B. Kiiumenko ; M-Bo oOpazoBanus u Hayku PD ; Mock. ¢u3.-TexH. uH-T (Troc. yH-T), PaK. BBICOKHX
TEXHOJIOTUH M uHHOBauui .— M. : MOTU, 2014 .— 241 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
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 yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

YCIEIIHOE OCBOCHUE Kypca TpedyeT HanpsHKEHHOM caMOCTOSITEIbHOM paboThl cTyaeHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEOOX0MMOe BpeMs 1Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



- TpopaboTKy y4eOHOro Marepuana (IO KOHCIIEKTaM JICKIHi, Y4eOHOH W HAaydHOU JHuTeparype),
MOJITOTOBKY OTBETOB HAa BOMPOCHI, TMpEAHAa3HAaYeHHBIX [UJII CAMOCTOSTENBbHOTO  H3Yy4CHHS,
JI0Ka3aTeNIbCTBO OTNEIbHBIX YTBEPKICHUM, CBOHCTB;

- TOJTOTOBKY K IMPAaKTUYECKUM 3aHITHUSIM, BBIIOJHEHHE HECKOJIbKUX WHIWBUAYAJIbHBIX JOMAIIHUX
3aIaHHH.

[TpomeKyTOUHBI KOHTPOJIb 3HAHWU MPOBOAMUTCS B BUJE MHCHBMEHHBIX OMPOCOB MO Teopuu. Kpome
3TOTO0 B XOJ€ OCBOCHHA Kypca CTYACHT JOJDKEH BBIINOJIHHUTH IPOEKT, COAEPXKAIIUN HECKOIBKO
B3aMMOCBSI3aHHBIX 33JIaHUM C UX MOCIEAYIOMIECH 3aIUTOM.



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

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: P.I'. Heitues, 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 MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
MOJENN

I1K-2 Crnoco0OeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

Hay4YHbIC UCCIICAOBAHUS U UX anpo6aumo

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare m3ydenus aucuuiuiHbl «Software Development and Data Engineering/Paspaborka 1O u
CHCTEMBbI XpaHEHUS JAHHBIX» 00yYarOIIHICS JTOJDKEH:

3HAThb:

- IPEeJICTaBIIEHUE O CTPOCHUH, DYHKIIMOHUPOBAHUH 3PUTEIBHOTO aHAIN3ATOPA;
- IPEICTaBICHNE O MICUXO()U3NOTOTHIECKUX U MH(OPMAITMOHHBIX MOJEJISAX OMHOKYJISIPHOTO 3pCHHUS;
- IPUHLUIB (YHKIMOHUPOBAaHUS BUIEOUHTEp(delica npuMeHnTeNnbHO K cuctemMam VR/AR.

YMeThb:
- TNpUHUMIIEL  (QYHKIMOHUPOBAHHMS M  METOAOJIOTHIO  Pa3padOTKM  pacipenesieHHbIX
MPUMEHUTENHLHO K 3a7a4aM co3ianus cucteM VR/AR;

- CTPOEHHUE U NPUHIUIBI (YHKIHOHUPOBAHUS CYLIECTBYIOIIMX U MEPCIEKTUBHBIX rpadudyeckux API.

BJIaJeTh:

CHUCTEM

- mertomonorueii paspaborku [IMO Bcex 3BeHbeB cucteM VR/AR (Bxirowas rpaduueckoe sipo,
MOJICCTEMBI yIIPaBIICHUS BUPTYILHOW Cpesio, BUIeonHTepderic u ap.);

- 00BEKTHO-OPHEHTUPOBAHHON METOAOJIOTHEH MPOSKTUPOBAHUS U Pa3padOTKU NPOrpaMMHOTO KoAa JJist
BCEro CIeKTpa 3ajiau coznanus cucreM VR/AR.

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

B dWem pasHmiia Mexay W3MEHSEMBIMH W HEW3MEHseMbIMU oObekTamMu B Python? Kakosl
MPEUMYIIECTBA HUCIONb30BAaHUS W3MEHICMBIX WM HEM3MEHSeMbIX THUNOB? UTO Takoe «BBI3OB IO
Ha3HAYEHUIO» ?

2. Yro Takoe 3akpsiTie B Python? Korga Mbl cMoXkeM 3TO UCTIONB30BaTh?

3. Urto Takoe mexoparop B Python? Kak peanuzoBare coOctBeHHBIH aexoparop? ([exoparop c
rapameTpamMu)

4. Yro Takoe aucrnieTdep KoHTekcTa B Python? ucnons3oBanue

5. I'enepatops! 1 uTepaTopsl B muToHe? Peanuzanus, UCIIOIb30BaHUE
6. HacnenoBanue kiaccoB, mro, MUKCUHBI

7. GIL

8. MHoOromnpoueccopHoCcTb 1 MHOIOIIOTOYHOCTD, B UEM pa3HULIA

9. Kak MBI MOXeM cjienaTh 4acTHbIE aTprOyTHI B Kiacce?

10. UnTepdetic kmacca A coO3AaHUs XEMUPYEMbIX 0OBEKTOB.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst




1. JlokaxxuTe, 4TO €CJIM M, N - Ba B3aUMHO IPOCTHIX LI€JIBIX YHUCJa Pa3HOW YETHOCTH, TO YUCIAa M2 -
n2 1 2mn TakXe B3aUMHO MPOCTBHI.

2. HanmmuTe n pokaxute oOmyro (GopMymy Ui KOJHMYECTBA PA3IUYHBIX IMPEACTaBICHUN JTaHHOTO
LEJIOT0 YKcia n B BUAE CyMMBbI ABYX kBaaparoB. (IIpencraBurenn, KOTOpble HE MOIXYYEHBI OPYr OT
Apyra myTeM U3MEHEHHs 3HAKOB M OPS/IKa CIOB, CYUTAIOTCS Pa3HBIMHL. )

3. Ha ocHoBe momydeHHOW (HOpMyYNbl BBIBEAMTE HIXKHIOIO TPAaHUIy MAKCUMaJIbHOIO YHCJIa PaBHBIX
paccTossHUM MeXIly 3aJaHHbIMM N TOYKaMM Ha IUIOCKOCTH, MCIIOJIb3Yys MPaBUWIBHYIO IPSIMOYTOJIbHYIO
pELIETKY.

4. TlocTpoiiTe MpaBWIBHBIN MATUYTOJBHUK C IIOMOIIBIO IUPKYIS U IUHEHKH.

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

6. Bam maercs oqun cerment. TpeOyeTcs MOCTPOUTH C TIOMOLIBIO HUPKYJIS U TMHEWKH OTPE30K JIITHHBI
X, YAOBJIETBOPSIOLINN ypaBHEHUIO

7. OCHOBBIBasACh Ha NPEAbIAYINEM 33JaHUM, IOKAaXHUTE, YTO MPABWIbHBIM CEMHUYTOJbHUK HEJb3s
[TOCTPOUTH C TIOMOIIBIO IUPKYJIS U JINHEHKH.

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

9. OmummTe Bce BO3MOXKHBIE KOMOHMHAIIMM KOJIMYECTBA YEPHBIX M OENbIX LIApOB B ypHE [UIs
TOJIOCOBaHUS, YTOOBI MPH CIy4yailHOM BBIJIOBE JBYX IIApOB B BBIOOpPKE O€3 BO3Bpara, BEPOSITHOCTH
BBIJIOBA JIBYX O€JbIX IIApOB cocTaBisia TouHO 0,5.

10. PaccMOTpuM COOTHOIIEHUE CTOPOH a, b, ¢ TPEYroJbHUKA, B KOTOPOM TPEYTOIBbHUK C BEPLUIMHAMU B
OCHOBaHMM OMCCEKTpUC paBHOOeApeHHBIN. [Ipenmonaras, 4TO CTOPOHBI, CXOISIIMECS HAa CTOPOHE C
OO0JIBLIOTO TPEYTOJIbHUKA, PABHBI, CBEJEM 3TO COOTHOILLIEHHE K CIEAYIOLIEMY

11. Nanee MBI paccMarpuBaeM KyO0, onpeiesieMblil TIEPBBIM U3 TPEX YpaBHEHUH (0TKa3 OT TpeOOBaHMUS,
9TOOBI a, b, ¢ OBLTM CTOpOHAMU TpeyroyibHuKa). [lokaxkuTe, 4To mosyueHHbIH KyO HEpa3JioKuM, TO €CTh
OIIpENISIIAIONIMI €r0 MHOIOWIEH HE YUUTBIBACTCS.

12. B nomonHeHHE K 3TOMY, MOKXUTE, YTO HAll KyO HEOCOOEH, TO €CTh HET HU OIHOW TOYKH Ha €ro
MPOEKTUBU3AIMHY, B KOTOPOH KaykJ0e HaIllpaBlIeHUE Kacajaoch Obl (MM TOTO ke caMoro, B KOTOPOM BCe
TPH NIEPBBIE YACTHBIE MPOU3BOAHBIE MHOTOUJICHA, OMPECIISIOLIETO €r0, BEIPOKAAIOT ).

[Ipumepsr 6uneToB
Buiet Nel

1. Hanumure n nokaxute oduryo GopMmyiy Ui KOJMYECTBA PA3IMYHBIX HPEACTABICHUN AaHHOTO
LIEJIOT0 YMCila N B BUJIE CYMMBI IByX KBaJpaToB.

2. JlokaxwuTe, 4TO TPUCEKIIUS YIa HEBO3MOXKHA.
Buner No2

1. PaccMOTpuM COOTHOIIIEHNE CTOPOH a, b, C TPEYroJbHUKA, B KOTOPOM TPEYTOJIbHUK C BEpIIMHAMU B
OCHOBaHHH OMCCEKTPHC PaBHOOCAPEHHBIN.

2. OnumuTe Bce BUIBI KOMOMHAIMI YHCE YEPHBIX U OEJbIX IIApOB B YPHE JUIS FOJIOCOBAHMS, YTOOBI,
€CJIM J[Ba IIapa CIIyYailHO BBUIOBJICHBI B BHIOOPKE M HE BEPHYIIMCH, BEPOSATHOCTH BBLIOBA JIBYX OEJIBIX
mapoB Obi1a To4HO 0,5.

Kpurepun onennBanus

Onenka «ormuuHO (10)» BBICTABIISETCS CTYIEHTY, IPOSIBUBIIEMY BCECTOPOHHEE, CHCTEMAaTHUECKOE M
IyOOKO€ 3HaHWE MaTepuasia 00pa30BaTelIbHOM MNPOTrPaMMbl, CAMOCTOATEIBHO BBHIIIOJHHUBILEMY BCE
3a7laHus], MPEAyCMOTPEHHBIE NPOrpaMMOM, TIIyOOKO H3YyYMBIIEMY OCHOBHYIO M JOIOJIHHUTENBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MIPOrpaMMOM. , aKTUBHO padoTaeT B Kjacce M MOHHMAET OCHOBHBIC
Hay4yHbIe KOHIICTIIMH 110 U3y4yaeMOW ANCIMIUIMHE, TPOSBIII TBOPYECKUI MOAXO U HAYUHBIH MOIXOA B
MOHMMAaHUM W TPEACTABICHUM Marepuaja o0pa3oBaTelbHONl NPOrpaMMBbl, OTBET Ha KOTOPBIH
XapaKTepu3yeTcsl UCIOIb30BaHNEM OOTraThIX U aJeKBATHBIX TEPMUHOB, a TAK)KE MOCIEJOBATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Onenka «oTmuHO (9)» BBICTABISETCS CTYIACHTY, KOTOPBI MPOIEMOHCTPHUPOBAI BCECTOPOHHEE
cHUCTEMaTH4YecKoe 3HaHUe Marepraia oO0pa30BaTeJbHON MPOrpaMMBbl, CAaMOCTOSITEIILHO BBIMOJIHUI BCE
3a7a4yn, MPEeAyCMOTPEHHBIE NPOrpaMMOM, IIyOOKO YCBOWJI OCHOBHYIO JIUTEparypy M 3HAKOM C
PEKOMEHTyeMOH JOMOIHUTENBHON JTUTEPaTypoil. IO MporpaMMe, akTUBHO HpopadoTall Ha 3aHATHSX,
MOKa3ajJ CHUCTEMHOCTh 3HAHWH MO TUCLUIUIMHE, JOCTAaTOYHYIO JUIS JAJbHEHIIEero M3ydeHus, a TaKkKe
YMEHHE CaMOCTOATENBHO PACHIUPITH €€, OTBET KOTOPOH OTIMYAETCS TOYHOCTHIO HCHOJIb3YEMBIX
TEpPMHHOB, a U3JI0)KEHHE MaTeprasa B HeM MOCIIEeJ0BaTeIbHOE U JIOTUYHOE;



Onenka «omM4YHO (8)» BBICTABISETCS CTYACHTY, KOTOPBIH NpPOSBHJ IOJIHOE 3HAHHE MaTepuaa
00pa3oBaTeIbHOM MPOrpaMMBbl, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOAITENIbHO BBIMOJIHWJI BCE 3aJaHMs, NPEAyCMOTPEHHBIE IPOrpaMMON, H3yYWI OCHOBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO Y4eOHOH IporpaMMoi. MporpaMma, akTHBHO HpopaOoTaHHas Ha
3aHATHUSX, TOKa3ajda CHCTEMHOCTh €ro 3HAaHWH MO AWCUUIUIMHE, JOCTaTOYHBIX MAJsl JalibHEHIIero
U3Y4EHUs, a TAKXKe CHOCOOHOCTh CAMOCTOSITETIbHO UX yCHUIINBATh;

Onenka «xopomo (7)» BbICTaBISIETCS CTYIEHTY, KOTOPBIA MPOSIBHJI JOCTATOYHO IOJHOE 3HAHHUE
Mmarepuaia 00pa3oBaTeNbHON HpPOrpaMMbl, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOIHWI BCE 3aJaHHS, IPEIyCMOTPEHHBIE MPOrPaMMON, HU3Yy4YHUI OCHOBHYIO
PEKOMEH/IOBAaHHYIO JIUTEpaATypy IO MPOrpaMMe, aKTUBHO padoTal Ha 3aHATHUAX, TPOSIBUI CUCTEMHOCTh
CBOMX 3HAaHMH MO JUCHMIUIMHE, JOCTATOYHBIX IJISl JAJbHEHIEro M3y4YeHHs, a TaKKe CIHOCOOHOCTD
CaMOCTOATENBHO UX YCUINBATh;

Onenka «xopomio (6)» BbICTABISIETCS CTYISHTY, KOTOPBIM MPOSBHII JOCTATOYHO MOJTHOE 3HAHUE
Marepuaia o0pa3oBaTelbHOI MPOrpaMMbl, HE JOITyCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSTEJIFHO BBIITOJHWI OCHOBHBIC 3aJladM, MPEIyCMOTPEHHBIC NMPOrpaMMON, M3Y4HI OCHOBHYIO
JUTEpaTypy. PEKOMEHI0BaH MPOrpPaMMOi, TIOKa3ajl CHCTEMaTHYHOCTh CBOMX 3HAHWH MO JAUCLUILIMHE,
JOCTATOYHYIO JJIS TAJIbHEHUIIIET0 U3yUeHHUS;

Omuenka «xopomo (5)» maercs CTyACHTY, NPOJEMOHCTPHUPOBABIIEMY 3HAHUE Marepuayia OCHOBHOU
o0Opa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JaibHelmero oOydeHus W Oymyiiel
paboThl 1o Mpodeccuu, KOTOPBIH, HE MPOSBISASA JOCTATOYHONW aKTHBHOCTH Ha YpPOKaX, 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
o0Opa3oBareIbHONH MporpaMmbl B oO0beMe, HEOOXOAMMOM sl AajibHeliero oOydeHUs W Oymymiel
paboTsl 1o mpodeccun, KOTOphIi, HEe MPOSIBIASA AOCTATOYHONW aKTMBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSITENBHO BBIMOJHSJ BBIOJIHWI OCHOBHBIE 33Ja4yd, NPENYyCMOTPEHHBIE IMPOrPaMMOM, WU3y4dni
OCHOBHYIO JIUTEPATypy, HO JAOIYCTUIJI OMIMOKY B MX BBIIOJIHEHUH U B CBOEM OTBETE BO BpeMs TECTa, HO
UMeeT HeoOXOAUMBIE 3HAHUS JUIsl HCIIPABJICHUS ATHX OMIMOOK MO/ pPyKOBOACTBOM IPEIIOJaBaTels;

Onenka «ynoBiIeTBOpUTENLHO (3)» BBICTABISETCS OOydaronieMycs, IPOSIBUBIIIEMY 3HAHHE MaTepualia
OCHOBHOW 00pa30oBaTeiIbHOM MpOrpaMMmbl B OObeMe, HEOOXOAWMOM MJIsi JajbHEWUIIero OOy4eHHus H
Oynymieir paboTsl Mo mpodeccuy, He MPOSBUBLIETO AKTHBHOCTH HA 3aHATHUAX, CaMOCTOSTEIBHO
BBIMIOJIHUBIIETO OCHOBHBIC 3aJaHUs, NPEAYCMOTPEHHBIE 3aKOHOJAATEIbCTBOM. IPOTrpaMMa, HO
JOIyCKaromasi OmMNOKM B MX BBINOJHEHMHM W B OTBETE NpU TECTHPOBAHMM, HO oOiagaromias
HEOOXOAMMBIMK 3HAaHMSMH JJIsl yCTpaHEHHsA IO PYKOBOJACTBOM IMperojaBarens HauOojee
CYIIECTBEHHBIX OIIHOOK;

OneHka «HEYZOBIETBOPUTENBHO (2)» BBICTABISIETCS CTYIEHTY, KOTOPBIA MOKa3aa MpoOesbl B 3HAHUAX
WJIH HEJOCTATOK 3HAHWH 10 3HAYUTENLHON YacTH Marepraiia OCHOBHOH 00pa3oBaTebHOM MPOrpaMMBlL,
HE BBIIOJIHWAJI CaMOCTOATENBHO OCHOBHBIE 3adaHus, TpeOyeMble MPOrpaMMoOid, JIOMYCTHI
NPUHIMINAIbHbIE OIIMOKM B BBINOJHEHHE IMPEIYCMOTPEHHBIX NPOrpaMMON 3ajad, HE HMMEIOIIETo
BO3MOXHOCTH  NPOAOJDKUTH yueOdy WM Hayarb MOPOQECCHOHANBHYIO  JIEATENIbHOCTh  0e3
JIOIIOJIHUTEIbHOM ITOATOTOBKY 110 JAHHOM JUCLIUIUINHE;

OreHKa «HEYIOBIETBOPUTENHHO (1)» CTaBUTCS CTYIEHTY NMPH OTCYTCTBHU OTBeTa (OTKa3 OT OTBETA)
WM KOTJa MPeJICTaBIEHHBIA OTBET HE COOTBETCTBYET CYTH BOIIPOCOB, COACPKAIIUXCS B 3a1aHUH.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems auddepeHINpOBaHHOTO 3adeTa CTYACHTY pa3peliaeTcsl HCIOIb30BaTh HPOrpaMmy
JUCHUTUIMHBI.



