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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: Pazpabotka I10 u cucteMsl XpaHeHHs JaHHBIX
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa NpUKIaTHON TeOPUINKU

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 cocraBui: P.I. Heitues, crapimuii mpenoiaBareib

[Iporpamma obcyxneHa Ha 3acefanu kKadenpsl npukianHoi reopusuku 03.03.2025



AHHOTANMA

OTOT Kypc MOCBALIEH OCHOBaM pPa3padOTKM HpOrpaMMHOro obecriedueHus. [IpaBuiIbHBIA OU3aiiH - BakHAs
4acTh JIIOOOTO IMPOEKTa. DTOT Kypc OXBAaThIBA€T OCHOBBI f3bIKa IporpammupoBanus Python, ocHoBHBIE
KOHILIETIIIMM W SA3BIKOBBIE KOHCTPYKIMHU. Hapsamy ¢ 3TUM 3TOT Kype NpeNoCTaBiI€T HWHCTPYMEHTBI JUIS
UCTIONIb30BaHMs S3bIKa MporpaMMupoBanust Python B ciokHBIX mpoektax. Bbl momyumte mpencrasieHue 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.

L] HpHBBIKaﬁTe K TCCTUPOBAHUIO U JOKYMCHTHUPOBAHWIO KOAA.

L] By,Z[I:Te TOTOBBI BHCAPUTH MCTOAbI MAITUHHOT'O 06yLICHI/I$I n FJIY6OKOFO O6y‘ICHPIH.

33]13‘[1/[ JAUCHUIIINHBI

® 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 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk W (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
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  BbyIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

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

[MIK-2.1 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

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:
- TPUHLIHUIIBI

(YHKUMOHMPOBAaHUS M  METOJOJOTHIO pa3pabOTKH  paclpeneseHHBbIX

CHUCTEM

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

BJIAJIETh:

- mertogonorueit pazpadborku [IMO Bcex 3BeHbeB cucteM VR/AR (Bkitouas rpadudeckoe siapo,
MOJICICTEMBI YIIPaBIICHUS BUPTYILHOW Cpesio, BuIeonHTepderic u ap.);

- 00BEKTHO-OPUEHTUPOBAHHON METOAOJIOTUEH TPOSKTUPOBAHUS U Pa3pabOTKH MPOrPaMMHOIO KOJIa st
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 JU1st HalTMcaHus Koza. 10 5 15

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

4 OOBEKTHI, 3HAUCHHS M THIIBL. 6 6 15
5 PEPS8, PykoBoacTBa o CTUIIIO. 6 6 15
6 OneMeHTHI (YHKIMOHAIIBHOTO 6 6 15
POrPaMMHUPOBAHHUS.
OOGmactn  Je#icTBUSL M TPOCTPAHCTBA
7 A poctp 6 6 15
HUMEH.
Knaccel:  oObsiBneHHME, HaclieIOBaHHE,
8 arpuOyThl, DJK3EMIUIPHI, IEepPEeMEHHBIC 6 6 15
9K3EeMIUISIpa, YACTHBIA pa3zed.
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. BupryanpHast cpema + conda + COHCOK THIICOB / 3aMOpaKWBaHHE IUIICOB / yIpaBlICHUE
TpeOOBaHUAMH

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

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




5. PEPS, PykoBoacTBa Mo CTHIIO

Cnoxable ycnoBust ~ DyHKIWU: OOBSBICHHUE, TOMAINUCH, BBHI30B MO HA3HAYECHHUIO, CTEK BBI30BOB,
3aMBbIKaHUS, PEKYPCUHU.

6. DneMeHTH! (YHKLUMOHAIBHOTO IPOrPaMMHUPOBAHUS

Mopaynu: UMIOpPT, MyTh MOMCKa MomyjieH, craHmaprHeie monmynu, dir () [lakersi:  init  .py,
__all__, uMmopT ¢ ToYKamu

7. Obnactu 1eHCTBYSI ¥ IPOCTPAHCTBA UMEH

Crparernn xomnwsiiiu 1 uaTepnperanmun (AOT, JIT) Kak yckoputh kox Python: pacmmpenus
numba, cython, joblib, dask, ¢ ++ O0630p Habopa uacTpymMeHToB Data Science

8. Kuaccel: oObsBNEHHME, HacledOBaHUE, aTPUOYTHI, SK3EMIULIPBI, IEPEMEHHBIC HK3EMIULIPA,
YaCTHBIN paszel

UtepaTtopbl, TEHEPATOPhI, BBIPAKCHHS TCHEPATOpPa, MEHE/DKEPhl KOHTEKCTa, JIEKOPAaTOPhI
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)

YCHELIHOE 0CBOCHUE Kypca TpeOyeT HalpsbKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEOOX0MMOe BpeMs 1Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



- mpopaboTKy y4eOHOTO Marepuaina (IO KOHCIEKTaM JIeKIHi, y4eOHOW W Hay4dyHOW JMTeparype),
MOJITOTOBKY OTBETOB HAa BOMNPOCHI, TMpeIHAa3HAYEHHBIX JUISI CaMOCTOATEIHHOTO  HM3y4YeHUS,
JI0Ka3aTeNIbCTBO OTNEIbHBIX YTBEPKICHUM, CBOHCTB;

- TOJATOTOBKY K IPAKTUYECKUM 3aHSTUSM, BBINOJHEHHE HECKOJIBKUX WHIWBHUAYAIbHBIX JOMAIIHHUX
3aIaHHH.

[TpomeKyTOUHBI KOHTPOJIb 3HAHWU MPOBOAMUTCS B BUJE MHCHBMEHHBIX OMPOCOB MO Teopuu. Kpome
3TOTO0 B XOJE€ OCBOEHHSA Kypca CTYAEHT JOJKEH BBIMOJIHHUTH IPOEKT, COMEpKalliuil 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 NpuKIaTHON Te0PU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

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

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: P.I'" Heitues, cTapmmii npenoiaBaTeib



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 MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKu M (U3UKH M CHOCOOEH WX NPUMEHSTh NpHU
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  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

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

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

Hay4YHbIC UCCIICAOBAHUS U UX anpo6aumo

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare m3ydenuss qucnuiuimHbl «Pazpaborka [1O wm cucTembl XpaHEHHs JaHHBIX» OO0yYaromuics
JOJKEH:

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:
- NpUHOMIB  (QYHKOUOHUPOBAHHWS W  METONOJIOTHIO  pa3paboTKH  paclpeneieHHBIX
MPUMEHUTENHLHO K 3a7a4aM co3ianus cucteM VR/AR;

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

BJIaJeTh:

CHUCTEM

- merogonorueit pazpadborku [IMO Bcex 3BeHbeB cucteM VR/AR (Bikitouas rpadudeckoe siapo,
MOJICCTEMBI yIIPaBIICHUS BUPTYILHOW Cpesio, BUIeonHTepderic u ap.);

- 00BEKTHO-OPUEHTUPOBAHHON METOAOJIOTUEH TPOSKTUPOBAHUS U Pa3pabOTKH MPOrPaMMHOIO KOJIa st
BCEro CIeKTpa 3ajiau coznanus cucreM VR/AR.

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

B dem pasHuna Mexay U3MEHSEMBIMH U Hem3MeHseMbiMH oObekTamu B Python? KakoBsr
MPEUMYIIECTBA HUCIOJIB30BaHMsI W3MEHSEMbBIX WM HEM3MEHSEeMBIX THMOB? UTO Takoe «BBI3OB IO
Ha3HAYEHUIO» ?

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

3. Uro Takoe nexoparop B Python? Kak peammszoBars coOcTBeHHEIN nexoparop? (Jlexoparop ¢
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. 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 (GopMyny Ui KOJIMYECTBA Pa3IUYHBIX IMPEACTABICHUNA TaHHOTO
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 monmy4yeHHOH (OpMYJbl BBIBEIUTE HUKHIOIO TPAHUIY MAKCUMAaJlbHOTO YHCJIA PaBHBIX
paccTossHUM MEXIy 3aJlaHHBIMU N TOYKaMU Ha IUIOCKOCTH, MCIIOJIb3Yysl NPaBUWIBHYIO IPSIMOYTOJIbHYIO
pELIETKY.

4. TlocTpoiiTe MpaBWIBHBIN MATUYTOJBHUK C IIOMOIIBIO IUPKYIS U IUHEHKH.

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

6. Bam naercst oqun cermeHT. TpeOyeTcsi MOCTPOUTH € MOMOIIBIO LUPKYJISl M JIMHEHKH OTPE30K JJIMHBI
X, YAOBJIETBOPSIOLINN ypaBHEHUIO

7. OCHOBBIBasICh Ha IPEAbIAYILEM 3aJaHUM, JOKAKUTE, YTO IPABUIIbHBIA 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 KyO, OTpeieNsieMblii IEPBBIM U3 TPEX YpaBHEHUH (0TKa3 OT TpeOOBaHMUS,
4TOOBI a, b, ¢ OBIIM CTOPOHAMH TpeyroiabHUKa). [lokaxuTe, 4TO NOITyUEeHHBIH KyO HEpa3IoKuM, TO €CTh
OIIpENISIIAIONIMI €r0 MHOIOWIEH HE YUUTBIBACTCS.

12. B nomonHeHHe K 3TOMY, [TOKaKUTE, YTO HAll KyO HeocoOeH, TO €CTh HET HU OJHOM TOYKU Ha €ro
MPOEKTUBU3AIMHY, B KOTOPOH Ka)/10€ HalpaBlIeHHE KacaJoch Obl (MJIM TOTO K€ CaMOro, B KOTOPOM BCe
TPH NIEPBBIE YACTHBIE MPOU3BOAHBIE MHOTOUJICHA, OMPECIISIOLIETO €r0, BEIPOKAAIOT ).

[Ipumepsr 6uneToB
Buiet Nel

1. Hanumure n nokaxure oOuryto Gopmyiny At KOJIMYECTBA PA3IMYHBIX MPEACTABICHUH JaHHOTO
LIEJIOT0 YMCila N B BUJIE CYMMBI IByX KBaJpaToB.

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

1. PaccMOTpuM COOTHOIIEHHE CTOPOH a, b, C TPEyroJbHHUKA, B KOTOPOM TPEYTOJIBHUK C BEPIIMHAMH B
OCHOBaHHH OMCCEKTPHC PaBHOOCAPEHHBIN.

2. OnumuTe BCe BUIBI KOMOMHAIMI YMCET YSPHBIX U OCJBIX IIapOB B ypHE JUIS TOJIOCOBAHUS, YTOOBI,
€CIIM J[Ba IIapa CIy4ailHO BBLJIOBJICHBI B BEIOOPKE U HE BEPHYJIHCH, BEPOSITHOCTH BBUIOBA JIBYX OCJIBIX
mapoB Obi1a To4HO 0,5.

Kpurepun onennBanus

Onenka «ommyHO (10)» BBICTAaBISETCS CTYICHTY, MPOSBUBIIEMY BCECTOPOHHEE, CHCTEMATHYECKOE U
DIyOOKOe 3HaHWE MaTepualia 00pa30BaTeiIbHON MPOrpPaMMBI, CAMOCTOSTENBHO BBIIIOJIHMUBIIEMY BCE
3a7laHus], MPEAYCMOTPEHHBIE NPOrpaMMON, IIYyOOKO H3yYMBIIEMY OCHOBHYIO U JIOTIOJHHUTEJIBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MIPOrpaMMOM. , aKTUBHO padoTaeT B Kjacce M MOHHMAET OCHOBHBIC
Hay4yHbIe KOHIICTIIMH 110 U3y4yaeMOW ANCIMIUIMHE, TPOSBIII TBOPYECKUI MOAXO U HAYUHBIH MOIXOA B
MOHMMAaHUM W NPEACTABICHUM Marepuaja oO0pa30BaTEJbHOM MPOrpaMMbl, OTBET Ha KOTOPBIN
XapaKTepu3yeTcs UCIOIb30BAaHUEM OOTraThIX M aJIeKBAaTHBIX TEPMHHOB, a TAK)Ke MOCIEI0BATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Ouenka «omM4HO (9)» BBICTABISAETCA CTYACHTY, KOTOPBIH IPOIEMOHCTPHPOBAI BCECTOPOHHEE
cUCTeMaTh4yecKoe 3HaHUe Marepuana oOpa3oBaTeNbHOW MPOrpaMMbl, CAMOCTOSATEIIBHO BBITIOJIHHUI BCE
3a7a4d, MPEAyCMOTPEHHBIE INPOrpaMMOi, IITyOOKO YCBOMJI OCHOBHYIO JIUTEPAaTypy M 3HAKOM C
PEKOMEHTyeMOM JOMOIHUTEIBHON JIUTEPaTypoil. IO mporpaMme, akTUBHO mpopadoTan Ha 3aHATHUSX,
[OKa3aJl CUCTEMHOCTb 3HAHUM 1O JUCLHUIUIMHE, AOCTAaTOYHYIO JUIsl JajdbHEHIIEro U3y4eHUs, a TaKxke
YMEHHE CaMOCTOSITENIBHO PACIIUPATH €€, OTBET KOTOPOM OTIMYAETCS TOYHOCTBIO HCIOJIB3YEMBIX
TEPMUHOB, a U3JIOKEHNE MaTepHuajla B HEM I10CIIeI0BATEIIBHOE U JIOTUYHOE;



Onenka «omIM4YHO (8)» BBICTABISIETCA CTYIEHTY, KOTOPBIM MPOSBWI IOJHOE 3HAHWE Marepuasa
00pa3oBaTeIbHOM MPOTrpaMMbl, HE JIOIYCKAET CYyIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE MPOrPaMMON, H3yYWI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO Y4eOHOH mporpamMMmoi. Hmporpamma, akTHBHO Npopa0OTaHHAas Ha
3aHATHUSAX, IOKa3ajda CHCTEMHOCTh €ro 3HAaHUH 1O OUCHMIUIMHE, JOCTATOYHBIX Ui JajlbHEHIIEro
U3Y4EHUs, a TAKXKe CHOCOOHOCTh CAMOCTOSITETIbHO UX yCHUIINBATh;

Onenka «xopomo (7)» BBICTABIAETCS CTYIOCHTY, KOTOPBI MPOSBUJI JOCTATOYHO IIOJHOE 3HAHHUE
Marepuasia o0pa3oBaTeNbHOM MPOTrpaMMbl, HE JAOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOJHUI BCE 3aJaHHA, NPEAYCMOTPEHHBIE MPOTrPaMMON, H3YYWJI OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEpaTypy IO MpOrpaMMe, aKTUBHO padoTall Ha 3aHITUSX, IPOSBUI CUCTEMHOCTh
CBOMX 3HAHUHM MO JUCHMIUIMHE, AOCTATOYHBIX AJISl JAJIbHEHIIEro M3y4YeHHs, a TaKKe CIHOCOOHOCTD
CaMOCTOATENBHO UX YCUINBATh;

Ouenka «xopomo (6)» BBICTABIAETCS CTYICHTY, KOTOPBIM HpPOSBWI JOCTaTOYHO IOJHOE 3HAHHE
Marepuaia 00pa3oBaTeNIbHON IPOrpaMMbl, HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATEJIBHO BBIIIOJIHMUII OCHOBHBIE 33/1a4d, IIPEAYCMOTPEHHBIE IPOrpaMMOM, U3y4us OCHOBHYIO
JIUTEPATYPY. PEKOMEHIOBAH MPOrpaMMOil, MOKa3aJl CUCTEMAaTHYHOCTh CBOWX 3HAHUHM MO JUCLUIUIMHE,
JOCTaTOYHYIO [UIsl JaJIbHEHIIEro U3y4eHus;

Ouenka «xopomo (5)» maercs CTyAEHTY, NPOJACMOHCTPUPOBABIIEMY 3HAaHHE Marepuajia OCHOBHOM
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajibHelniero oOydueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, 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
o0Opa3oBareIbHOM HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWmiero oOyudeHuss u Oymymiei
paboThl 1O mpodeccruu, KOTOPbIil, He MPOSBIAS JOCTaTOYHOM aKTUBHOCTH HA ypOKaxX, TEM HE MEHee
CaMOCTOSITENBHO BBINOJIHSJ BBINOJIHHWI OCHOBHBIE 33]1a4d, MPEIyCMOTPEHHBIE MPOrPAMMOM, U3y4YnI
OCHOBHYIO JIUTEPATypy, HO IOMYCTHJI OUIMOKH B UX BBINOJHEHUH U B CBOEM OTBETE BO BpEMsI TECTa, HO
UMeeT HeoOXOAUMBIE 3HAHUS JUIsl HCIIPABJICHUS ATHX OMIMOOK MO/ pPyKOBOACTBOM IPEIIOJaBaTels;

OueHka «ynoBIETBOPUTEIHHO (3)» BBICTABISIETCS 00ydaroIeMycsi, IPOsIBUBILIEMY 3HAaHHE MaTephaia
OCHOBHOW 00pa3oBaTeibHON MporpaMMmbl B 00beMe, HEOOXOOMMOM Ui AajJbHEHIIero oOy4YeHUs U
Oynymieir paboTsl mo mpodeccur, He NPOSBUBIIEI0 AKTUBHOCTH Ha 3aHATHAX, CaMOCTOSTEIIHHO
BBITNIOJIHUBLIETO OCHOBHBIC 3aJaHUs, NPEAYCMOTPECHHBIE 3aKOHOJATEIbCTBOM. IPOTrpPaMMa, HO
JOIyCKaromasi OmMNOKM B HX BBIOJHEHWHM W B OTBETE IPU TECTHPOBAHMM, HO oOJajarormas
HEOOXOAMMBIMHM 3HAaHMAMM [JJIsl yCTPaHEHHs T1OA PYKOBOACTBOM Ipernofasaresiss HauOosee
CYIIECTBEHHBIX OIIHOOK;

OneHka «HEYIOBIECTBOPUTEIHHO (2)» BBICTABISAETCS CTYACHTY, KOTOPBIH MOKa3an npoOeibl B 3HAHUAX
WJIH HEJOCTATOK 3HAHWH 10 3HAYUTENLHON YacTH Marepraiia OCHOBHOH 00pa3oBaTebHOM MPOrpaMMBlL,
HE BBIIOJHWAJI CaMOCTOATENIBHO OCHOBHBIE 3aJaHusi, TpeOyemble MpPOrpaMMoON, JOITyCTHI
NPUHIMINAIbHbIE OIIMOKM B BBINOJHEHHE IMPEIYCMOTPEHHBIX NPOrpaMMON 3ajad, HE HMMEIOIIETo
BO3MOXHOCTH  MPOAOJDKUTH yueOdy WiIM Hayarb NpOQECCHOHAIBHYIO JIesTeNbHOCTh  0e3
JIOIIOJIHUTEIbHOM ITOATOTOBKY 110 JAHHOM JUCLIUIUINHE;

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

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems nudQepeHIMpOBaHHOIO 3aueTa CTYAEHTY pa3pelaeTcs MCHOoNb30BaTh IMPOrPaMMy
JMCIUTITHHBL



