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1. OFBEM JUCIHUIIJINHBI
Bcero: 4 3aueTHBIX equHULIBI TPY10eMKOCTH (144 akaneMudeckux yaca)

Buna yueOHoii padoThl Bcero Ormast popma Bcero 3a0unas popma
4 o) 7 8
AyIMTOpHBIE 3aHATHS
(Bcero yacos), 96 48 48 20 10 10
B TOM 4HcCJIe:
Jlexuyn - - - - - -
JlaboparopHbie pabOThI 96 48 48 20 10 10
CamocrosiTesibHas padoTa
(Bcero yacoB), 48 24 24 124 62 62
B TOM YHCJI€:
[ToaroroBka K 3auery 36 18 18 36 18 18
Jpyrue BUIBI CaMOCTOSI TEIIBHON 12 5 5 88 44 44
paboThI
Buja npomexyrouHoit 3a4e
3a4uer 3a4eT 3a4eT 3a4er

arrecTanmu (3a4eT, IK3aMeH): T
OO0mas Tpy10eMKOCTH
TUCHUILTAHBI B TPYA0eMKOCTh 144 72 72 144 72 72
Mo ceMecTpaM B Yacax:




2. MECTO JUCHUIIJINHBI
B CTPYKTYPE OBPA30OBATEJILHOM TPOT'PAMMBI

HucuuiuinHa «lIpakTukym 1o NpUMEHEHUI0 MaTeMaTH4YeCKOro IpOrpaMMHOro obecneue-
HUS B PELICHUU 3a/1a4 (U3UKU» OTHOCUTCS K 4acTu, popMHpyeMasi yYaCTHHKaMH 0Opa3oBaTeib-
HbIX OTHOIIeHu biokal.

JucuuruinHa «[IpakTHKyM IO NPUMEHEHHI0O MaTeMaTHYeCKOro MpOorpaMMHOro obecrede-
HUS B pelleHUM 3aj1ad (Gu3MKu» Oazupyercs Ha 3HAHMSX, YMEHHUSAX, HaBBIKAX, MPHOOPETEHHBIX
00y4aroIuMucs B CpEeJHEHN LIKOJIE.

Pesynbprarthl 00y4eHHs MO AWCHUILUIUHE HEOOXOAMMBI JJIsl OCBOCHHUS CIEIYIOIIUX TUCIH-
IUIMH:

- TeopeTndeckas (pu3HKa;

- METOJIbl MATEMATHYECKOW (PU3UKH;

- YHCJICHHBIE METO/IBI.

3. INTIAHUPYEMBIE PE3YJIbTATBI ObYYEHUA

Henpto ocBoeHust aucumiuiiHbl  «lIpakTUKyM MO TPUMEHEHUIO MATeMaTH4YE€CKOTO Ipo-
rpaMMHOTO OOEeCIeYeHHUsI B PEIICHUH 3aaau (QU3UKU» SBIseTCS (HOpMUPOBAHUE Y OOYyHarOUIUXCs
HaBBIKOB () (EKTUBHOTO HUCIIOJIb30BAHUS COBPEMEHHBIX HAYYHBIX CPEJICTB MPOTrPAMMHPOBAHUS IS
PEIICHUS TPUKIAAHBIX (U3HMYECKUX 3aad.

B kxauecTBe cpenbl IpOrpaMMUPOBAHKS UCTIOJIB3YETCS

- python (6ecrutatHoe CBOOOIHO pacpoCcTpaHsIeMOoe MPOrpaMMHOE 00ecieueHue, JOCTYITHO
JUIS CKaYMBaHUs 110 cchlike https://www.python.org )

- vpython (GecrtatHOe cBOOOIHO pacpoCcTpaHseMoe MPOrpaMMHoOe obecTiedeHue, J0CTYII-
HO JIUI CKQYMBAHUS 110 CChUIKE:.
https://github.com/vpython/glowscript/blob/master/GlowScriptOffline3.2.zip

3amayamMy OCBOCHHS JUCIUILIMHEI SBISIOTCS:

- U3y4eHHUE SI3BIKOB ITporpaMmmupoBanus Python u vpython mis perrenust 3a1a4 mo pusuke;

- OCBOCHHE HABBIKOB PAaOOTHI C CUMBOJIbHBIMH BBIYHCIICHUSIMHU, YUCICHHBIMA METOJIaMHU U
BU3yalIU3aIlMeH JaHHBIX C MOMOIIBI0 python;

- OCBOCHHME HABBIKOB CO3/IaHHsI HHTEPAKTUBHBIX BU3yalu3aluii B vpython.
Komnereniuu, popmupyeMble B pe3ysibTaTe OCBOCHUS TUCIUITIIMHBL:
- CrocobeH ocBauBaThb UM HCHOJIB30BaTh 0a30Bble HAYYHO-TEOPETUUECKUE 3HAHUS U
NPaKTHYECKHE YMEHHS 10 IpeMeTy B npodeccruonansoi nestenpHoctr (ITK-3)

WHauKkaTopsl U JECKPUITOPHI YaCTU COOTBETCTBYIONIEH KOMIETEHIIMH, (OpMUPYEMOl B Mpo-
1ecce MPOXOKICHUS TUCHUIUINHEL «l[pakTHKyM MO MPUMEHEHUI0 MaTEMAaTUYECKOTO IPOrPAMMHO-
ro obecriedeHust B pelIeHNnH 3a/1a4 (PU3UKN» OLEHUBAIOTCS IIPU MOMOIIH OLIEHOYHBIX CPEJCTB.

[Tnanupyemsble pe3ynbTaThl 00yueHus 1no naucuuiuinie «[IpakTukym mo nmpuMeHeHHIo MaTema-
TUYECKOTO0 MPOrpaMMHOr0 OOECIeueHHs B PELIEHUU 3a/1ad (U3UKH», UHIUKATOPHI JOCTHUKEHUS
kommetenimii (ITK-3), mepedeHb OlIEHOYHBIX CPECTB


https://www.python.org/
https://github.com/vpython/glowscript/blob/master/GlowScriptOffline3.2.zip

(HanMcaHMe CKPHIITOB,
OTJIaKa KOJia, UCTIONb-
30BaHUE BCTPOEHHBIX
(yHKIHN); METOIaMH
YHUCJIEHHOTO PEIICHHS
3a7a4 (PU3UKH, BKIIOYAs
BEIOOp ONITHMAIBHOTO
aJIrOpUTMa JIsl KOH-
KPETHOM MpoOIIeMBl,
TEXHHUKaMH BHU3yaJIu3a-
LUK JaHHBIX IS
HATJISIHOTO TPEJICTaB-
JICHUS! PE3YJIbTaTOB
(rpadvKH, HHTEPaKTHUB-
HBIE MOJIEIIH)

CTBAaMHU COBPEMEHHOTO
marematuyeckoro I10.

Ne | Kop mnnukaro- | HaumenoBanue unpuka- | Kon mmanupy- | [lnanupyemslie pe3yib- HaumenoBanue

/T | pa OCTIKEHUS | TOpa JOCTHXKCHUS KOM- | €MOTO Pe3yiib- TaThl 00y4eHUs OLICHOYHBIX

KOMITETEHIINU NEeTEHINU Tara 00y4eHus CpeACTB

1. UI-1pk3 3HaTh: 3 (UO-1pk.3) 3Haer: - cobeceioBaHuUE;
OCHOBHBIE MaTeMaTHye- ®dyHkunoHan npo- - YCTHBIH OIpOC;
CKHE NPOrpaMMHBIE IPaMMHBIX KOMIUIEKCOB, | - OIIGHKa
KOMIUIEKCHI ¥ UX (yHK- OCHOBBI IIPOIPaMMHUPO- oTyera 1o Jyado-
LUOHAJ JJIsl pEILICHUS BaHWS; IPUHLUIIEI MOZIe- | paToOpHOi padoTe;
¢u3mIecKkux 3agad; oc- TUPOBAaHUS (PU3HUCCKUX | - 3a4eT
HOBBI IPOTPaMMHUPOBA- CHCTEM
HUSL JUIS peann3anyn
ITOPUTMOB U 00paboT-

K JTaHHBIX; IPUHIAIIBI
MOJIeNAPOBaHUS (HH3H-
YECKUX CHUCTEM (Mexa-
HUYECKHX, DIIEKTPO-
MarumMTHBIX, TCPMOAN-
HaMHYECKHUX)

2. WUI-21k-3 Ymerts: [pumensats Mma- | Y (U1-2p¢.3) VYmMmeer: - cobecemoBaHumeE;
tematuueckoe [10 mns Peanu3oBbIBaTh YUCIEH- | - YCTHBIH ONpOC;
pemneHus 3a1a4 u3 Kyp- HBIE AITOPUTMBI [T - OLICHKA
coB 00mIei pu3nKu (Me- MOJeTHpOBaHUs Hr3u- oT4eTa 1o J1abo-
XaHHKa, TEPMOTUHAMH- YECKUX TPOLIECCOB; patopHoii paboTe;
Ka, 3JIEKTPOJMHAMHUKA); CTPOUTH TpaMKH, aHH- - 3a4eT
peaIn30BBIBATh YUCIICH- Malnu, TpeXMEpHbIC
HBIC AITOPUTMBI IS MOJIENH (PU3UUECKUX
MOJIeUpOBaHus HU3H- IpoIIecCOB; 00pabaThI-

YECKHUX TPOLECCOB BaTh SKCIIEPUMEHTAJIb-
(HammpuMmep, ABIKEHHE HbIE TaHHBIE.
TeJia B MOJIe CHJI, TEIUIO-

nepenaya); BU3yaau3u-

pOBaTh pe3yJbTaThl pac-

4ETOB: CTPOUTH Irpadu-

K, aHUMAaIHH, TPEX-

MepHbIe MOJIENH; 00pa-

0aThIBaTh 3KCIIEPUMEH-

TaJbHEIC JaHHBIC ((PHITh-

TpaLyst, THTEPIIOJIALHS,

Mo 100p mapaMeTpoB

METOAOM HAUMECHBIIUX

KBaJ[paTOB)

3. WI-3mk-3 Bnanets: HaBeikamu B (MO-3pk-3) Bnaneer: - cobece0BaHME;
paboThI ¢ COBPEMEHHBIM Meronamu peleHus - YCTHBIH OIIPOC;
maremarnyeckum 10 (u3ruecKkux 3a1a4 Cpeq- | - OleHKa

oryera 110 1ab0-
paropHoii pabote;
- 3a4eT




4. COIEP) KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TeMAaTHYECKNH IJIAH

Ounas ¢popma o0yueHust

KoauuecTBo yacoB
Homep KOHTAKTHOI padoThI ¢
HaumenoBanue pa3aeJa, npenojaparesem
PyGe:xx | pasgeana, TeMBI
TeMbI JlabopaTopHble
padoThI
1 OCHOBBI IPOTPAMMHUPOBAHUS 18
PyGex 1 Ha python
Py6esxubiit KoHTposab Ne 1. 2
2 Pemenue 3amau no gusuke ¢ 26
PyGex 2 noMmotibio python
Py6exubiif koHTpoab No 2. 2
3 [IporpammupoBanue B cpeze 16
Py6ex 3 Vpython
PyGexHbIii KOHTPOITb Ne3. 2
4 MonenupoBanue HU3NIECKUX 28
PyGex 4 siBJICHU# B cpeze Vpython
Py6exHbiil KOHTpob No4. 2
Bcero: 96
3aouHasi popma o0yueHust
KosanyecTBo yacos
Homep KOHTAKTHOI padoThI ¢
HaumenoBanue pa3nea, npenojaparesem
Pybex | pa3neaa, TeMBI
TeMbI JlabopaTropHble
padoThI
PyGes 1 1 OCHOBBI TPOTPAMMHUPOBAHUS 4
Ha python
2 Pemenue 3anau o ¢usuke ¢
Pybex 2 momoineko python ¥ 6
PyBes 3 3 EES{ESXMI/IpOBaHI/IC B cpefie 4
MonenupoBanue HpU3NIECKUX
Pyoexc 4 4 ﬂBneHI/IﬁpB cpene ?;python 6
Bcero: 20




4.2. JlabopaTOpHbIe 3aHATHS

HopmaTus Bpe-

Homep | HaumenoBaHue pa3je-

P pa HaunmenoBanue J1abopaTopHOro 3a- M€HH, qac.
pasjaeJa, Jaa, HSITHST Ounas 3aounast
TEMBI TEeMbI dhopma dpopma

o0ydeHus | o0y4eHus
OCHOBBI s13bIKa TIPOTPAMMHUPOBAHHS 4 5
python
OCHOBBI TPOTPAMMHUPO-
porp p CHUMBOJIbHBIE BBIUUCIICHUS 4 2
1 BaHMs Ha python
[MocTpoenue rpapukos 4
Pemenune ypaBHeHmit 6 -
1-p1ii pyOekHBIN KOHTPOJIb 2 -
MonenupoBanue GU3NISCKUX MPOIIEC-
COB, UcHoNB3ytolue nuddepeHuans- 5 1
HBIC YPAaBHECHHUS [TEPBOTO MOPSIIKA
Pemenne nuddepennmanbHbIx ypas- 5 1
2 Pemenne 3a1a4 10 GU- | gennii metogom Pynre — Kyrra.
3HKC € IOMOIIBIO JIBHOKEHUE TEIl B TPABUTALMOHHOM I10- 8 5
python e 3eMIId C y4ETOM TPEHHUS
CriaitH-MHTEPIONSAIS U PETPECCHS 8 5
JTAHHBIX
2-0ii py0e:KHbIii KOHTPOJIb 2 -
3HaKOMCTBO co cpenoit Vpython 12 2
[TporpamMmmupoBaHue B
3 Porh P Marematuka B Vpython 4 2
cpene Vpython
3-uii pyOeskHbIii KOHTPOJIb 2 -
AHuMaIus IpSIMOTHHEHHOTO JBIKE- 4 1
HUS
MonenupoBaHue 1 aHUMAIUS JIBUKE- 4 1
HUS TIOJT ICCTBHEM CHITBI TSHKECTH
MonenupoBaHue BpaaTeaIbHOTO JIBH- 4 5
JKCHHE TBEPBIX TEJ
MonenupoBanue Gpuzn- M PA
. JIMPOBAHUE JIBUKCHUS TEI T1
4 WYECKUX SIBIICHUH B OACIHpO © JIBHIKC eI oA 6 2
eHCTBUEM O CHITBI
cpeae Vpython A YIpYT
CTOJIKHOBEHUS MEXKIY YIIPYTUMH Te- 5
JIaMu
JIBU>KEeHME TeN B MOJIe TPABUTAIUH. 4
3agayva Tpex Tel
4-p1ii pyOesKHBII KOHTPOJIb 2 -
Bcero: 96 20




5. METOANYECKHUE YKA3AHUA JJISA OBYUAIOIIUXCSA
IO OCBOEHUIO JNUCHUIIVINHBI

JIaGopatopHbie 3aHATHS TPOBOAATCA B (hopMe BBHITIOJHEHHS 3aJaHU Ha KOM-
IBIOTEPE.

JJis TeKyIIero KOHTPOJIsl yCIIeBAeMOCTH 0 OYHOM (hopMe 00ydeHHsI Tpenoaa-
BaTeJeM HCHOJb3YyeTCs OaNTbHO-PEUTHHIOBAsI CHCTEMa KOHTPOJIA U OLIEHKH aKaje-
MHYECKON aKTUBHOCTHU. [[09TOMy HacTOATENIBHO PEKOMEHIYETCS TIIATEIBHO Mpopa-
0aTbIBaTh MaTEpHUall IUCUUIUIMHBI TIPU CaAMOCTOATENHbHON paboTe, yd4acTBOBAaTh BO
Bcex (opmax 0OCYXJE€HUS U B3aMMOAECHCTBUS Ha JAOOPATOPHBIX 3aHATUSX B LEISIX
JY4YUIETO0 OCBOEHHs MaTepualla U IIOJIY4YEHUs BBICOKOW OLICHKM IO pPE3yJIbTaTaM
OCBOCHHSI IUCLUTIIINHBI.

BrlnonHeHne camMocTosATENbHOM pabOThl MOJAPa3yMEBAET CaMOCTOATEIbHOE
U3y4YeHUE DPa3JeioB JUCIUIUIMHBI, MOATOTOBKY K JIAOOPAaTOPHBIM 3aHATUSAM, K PY-
OeXHBIM KOHTPOJISIM (J171s1 O9YHOM POPMBI 0OYUEHUs), TOATOTOBKY K 3a4eTy.

PekomennyemMass TpyJOEMKOCTb CaMOCTOSATEIbHON padOThl MpEACTaBiIeHA B
Tabnuie:

PexkoMeHyemMblil pe:xuM CaMOCTOATEILHOM PadoThI

Pexomennyemas
TPYA0EMKOCTbh,
HanmenoBanue akaa. Yac.
BH/Ia CAMOCTOSITEIbHOMH PadoThI Ounas 3aouHas
¢popma ¢popma
o0yyeHusi | o0yueHusi
4 cemectp (OPO), 7 3PO)
[ToaroroBka k 1a0opatopHbIM padboTam (2 yaca Ha KKy paboTy) - 10
[ToaroToBka K pyoeHBIM KOHTPOJISIM 4 )
(10 2 "aca Ha KaXKJIbIii pyOex)
CamocTosiTe/IbHOE H3Yy4YEeHHE TeM IMCIUIIHHBI: 2 34
Pemenne nuddepeHnmaibHbIX ypaBHEHHUI ¢ momoInkio python 2 34
IMoaroroBka K 3a4eTy 18 18
Bcero: 24 62
5 cemectp (ODPO), 8 (3DPO)
[ToaroToBka Kk 1abopaTtopHbIM paboTam (2 yaca Ha KKy paboTy) - 10
[ToaroToBka K pyOeKHBIM KOHTPOJISIM 4 ]
(o 2 yaca Ha KaXJIplii pyOex)
CamocTosiTe/ibHOE H3Yy4YeHHe TeM TUCHUIIHHbI: 2 34
CTOTKHOBEHHS MEX/Y YIIPYTHMHU TeJIaMH, ABMKEHHE B TIOJIE TPAaBH- 5 34
Taluu
IMoaroroBka K 3a4eTy 18 18
Bcero: 24 62
Bcero 48 124




6. ®OH/I OLIEHOYHBIX CPEJICTB
JUISI ATTECTALIMA MO JUCHMUILIAHE

6.1. IlepeyeHb OLIEHOYHBIX CPEICTB

1. BaHHLHO-pCﬁTHHFOBaH CUCTCMA KOHTPOJII U OLCHKHU aKaIleMI/I‘lCCKOI‘/’I AKTHUB-

HocTH oOyuatrommxcs B KI'Y (st ouHo# popmbr).

2. bank 3amanuit K pyOexHbIM KOHTpoJisiM Ne 1 — 4 (asst ouHot popmbl)

3. 3amanus K 1a00paTOpHBIM paboTam.
4. 3amaHus K 3a4eTy.

6.2. Cucrema 0a/1JIbHO-PEHTUHIOBOM OLlEeHKH
padoThI 00y4AIIMXCH MO TUCIHUILINHE

Ne | HanmeHoBa- Coneprxxanue
HUE Ounas ¢popma 00yueHusn
1 | Pacmpene- Pacripenenenne 6auios 3a 4cemecTp
nenue Oain- B
J0B 38 ce- BH? yaeo- IMocemenue II’;I;ZEI;TH;G PyOGesxHbIit Py0esxHbrit
MCCTDBI 110 Hoii paGo- JEKIUH naboparop- KOHTpOJb 1 KOHTPOJb 2 Saser
BUIaM B HBIX paboT
yueOHoIi pa-
00TBbI, CPOKU
caauu yueo-
HO¥i paGoTBI Eg“g;‘;z" ; Tlo 48 o 11 To 11 TTo 30
(moBoasiTCA B
a0 CBeae-
HHA 00y4a-
::;:ﬁ:{ﬂ Ha [To 6 6amtoB
[Ipumeya- 3a KaXKIyI0 Ha 10 ma6. Ha 24 nab.
y‘l€6HOM HUS ) nmabopaTop- pabote pabote
3aHSITHH) HYO
Pacnpene- Pacnipenenenue 6ainoB 3a ScemecTp
neHue Gan-
_ Brimonxenue
i:i;;;i o Eong g;gg__ l'[ocemeljne M 3aInTa PyOGesxHBII PyGesxHbIit 3auer
JIeKIHHA nabopaTop- KOHTpOJIb 3 KOHTPOJIb42
BHIaM ol HBIX paboT
yueOHoI pa-
00TBI, CPOKH
caauu yuyeo-
ch[)ﬁ pa}é?)m B;‘E:z‘;:" - Jlo 48 Jo 11 Jo 11 JTo 30
(moBoasiTCA
A0 CBeae-
HUsl 00yya- ITo 6 6annoB
HIUXCH HA IIpumeua- ) 3a KXYy Ha 9 na6. Ha 24 nao.
nIepBOM HUS naboparop- pabore pabore
yueOHOM HYIO
3aHSAATHH)




Kpurepuii nepecuera 6a-
JIOB B TPaIUIMOHHYIO
OLICHKY IO UTOraM paboTHI
B CEMECTPE M IK3aMEHa

60 u MeHee 0aJ1710B — HEY/10BJIETBOPUTEILHO, HE 324YTEHO;
61...100 - 3auTeno;

74... 90 — xopoo;

91...100 — oTaaMUHO

Kpurepuu nomycka
MIPOMEKYTOUHOM arTecTa-
IIUH, BO3MO>KHOCTH TIOJTY-
YEeHUS] aBTOMAaTHYECKOTO
3adeTra (PK3aMEHAITMOHHON
OIIEHKH ) TIO0 JVCIIAILINHE,
BO3MOKHOCTb TIOJTY4EHHS
OOHYCHBIX 0aIIOB

s nomycka K IPOMEXKYTOYHOM arTecTanuu (3a4ery) o0y-
Yaloluiica AO0KeH HaOpaTh MO HUTOraM TEKYIIEro W pyOoekHOTo
KOHTpOJISl HEe MeHee 51 0aiia ¥ JOJDKEH BBINMOJIHUTH BCE MPaKTHYe-
CKHE paboTHI.

st momyueHust 3adera 0e3 MPOBEACHHUsS MPOLEAYpPHl MPO-
MEXYTOUHOM arTecTanuu o0ydarolmeMmycsi HeoOXoaumMo HadpaTh B
XOZI€ TEKYIIEro M pyOexHbIX KOHTposield He meHee 61 Oamna. B
ATOM cllydae UTOT OaJUIbHOM OLIEHKH, MOJy4aeMol O0ydarouumcs
0e3 mpoBeeHus MPOoIeypbl IPOMEKYTOYHOH aTTeCTaIlH, ONpee-
JSieTCsl 110 KONMMYecTBY 0ayuioB, HAOPAaHHBIX UM B XOJ€ TEKYILEro U
pyOexkHBIX KOHTpoJeH. [Ipu 3TOM, HA YCMOTpPEHHE MPETOaBaTelIs,
OaybHasi OLIEHKAa O0YYarolIerocss MoXeT ObITh MOBBIIIEHA 33 CYET
MOJTy4YCHHUsI JIOTIOJIHUTEIBHBIX OaJlJIOB 3a aKaJeMHYECKYI0 aKTHB-
HOCTb.

OO0yuaromuiics, UMEIOLMI IPABO HA MOJIyYE€HUE OLIEHKU 0e3
MPOBEJCHUS MPOLETYpPhl MPOMEXKYTOUHON aTTeCcTalli, MOXET IO-
BBICUThH €€ IyTeM CAa4yd aTTeCTallMOHHOTO HCIbITaHus. B ciaydae
noJyuyeHus: 00y4JaromuMcsl Ha aTTeCTallMOHHOM uctibiTanuu 0 6ain-
JIOB MTOT OAJUTBHOM OIIEHKH O AMCIUIUINHE HE CHUYKACTCS.

3a akaJeMHYecKyl0 aKTHBHOCTb B XOJE€ OCBOCHUS
JTUCUUIUIMHBI, ydacThue B Y4eOHOW, HayYHO-HCCIIEIOBATEIbCKOM,

CIIOPTUBHOM, KYJIbTYPHO-TBOPUYECKOU u 00IIeCTBEHHOM
NEATeTbHOCTH  OOy4aromeMmycs  MOTYT  ObITh  HA4HMCIJICHBI
JIOTIOJIHUTEIIbHBIE Oasbl. MakcumanbHoe KOJIMYECTBO

JIOTIOTHATEITHHBIX 0AJUTOB 32 aKaJIEMHUYECKYIO0 aKTUBHOCTH TI0 OJHOM
mucauruimHe cocrasiser 30.

OcHoBaHHMEeM JUIS TIOJNYYSHHUS JOIOJHUTEIBHBIX OaylIoB
SIBJISTFOTCSL:

- BBINOJHEHHE JOMOJHUTENBHBIX 3aJaHuil 10 JUCIUILINHE;
JOTIOTHUTEIbHBIC OalIbl HAUUCIISIOTCS IPETIoIaBaTelieMm;

- ydJactTieé B TCUGHHE ceMmecTpa B Yy4eOHOH, HaydHO-
HCCIIEIOBATENLCKOM, CHOPTHUBHOM, KYyJIbTYPHO-TBOPUYECKOH U
obmiecTBeHHOM gearensHocT KITY.

B cnyuae ecnu K TpOMEXKYTOUHOM arTecTanmuu (3adery)
HaOpaHa cymma MeHee 51 Oamra, oOydwaromeMycsi HEOOXOIUMO
HaOpaTh HEJOCTAaloIee KOJIMYECTBO OAllJIOB 3a CUET BBITIOJHEHUS
JIOTIOJTHATEIFHBIX 3a/IaHUM, IO KOHIIA TIOCTeHEN (3a4eTHOM) Hee-
JIM CeMecCTpa.
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4 | ®opmbl U BUIIBI yueo- B cinywae, ecnmm kK mpomMexyTOYHOW aTTecTanuu (.3a4eTy)

HOU pabOTHI 115t HaOpana cymma MeHee 51 Oamia, oOydaromemcs HE00XOAUMO
HEYCIeBaKIUX (BOC- HaOpaTh HEIOCTAroIIee KOJIMYECTBO OAJUIOB 33 CUET BBITOJIHCHHS
CTaHOBUBIIUXCS HA Kyp- | JOTIOJHUTENbHBIX 3aJaHMii, 10 KOHIIA MOCIEAHEH (3a4eTHOI) Hene-
ce oOydeHus) oOydaro- | i cemecTpa. [Ipu 3ToM HEoOxoauMo MpopadoTaTh MaTEpHal BCEX

MIAXCS IS MOJYYEHUS NPOMYIIEHHBIX Ja00paTOPHBIX U PaboT. POPMBI JOMOIHUTEIBHBIX
HEJOCTAIONINX OaJJIOB B | 3a7aHMi (Ha3HAYAIOTCS MPENOo/IaBaTeNIeM):

KOHIIE CEMECTpa - BBINOJIHEHUE W 3al[UTa MPOMYIIEHHBIX JJAOOPAaTOPHBIX paboT
(pu HEBO3MOXKHOCTU JIOMOJHUTENILHOTO MPOBENCHHUs J1abopaTop-
HBIX paboTHI MperoaBaTeNlb YCTaHABIMBACT (POPMY JOMOTHUTEIb-
HOTO 33/IaHds MO0 TEMaTHKE MPOMYIIEHHON J1TabopaTopHON paboThI
camocTosTenbHOo) 1 6an 3a 1abopaTtopHyro padoTy.

- IPOXOXJAeHHE PYOEKHOTO KOHTPOJIs (OaJlIbl B 3aBUCHMOCTH
OT pybOexa).

JIukBUIAIMS aKaAEeMHUYECKUX 3aJ0JHDKEHHOCTEH, BO3HUKIIUX
H3-3a Pa3HOCTU B y‘~IC6HI>IX [J1aHax npu nepeBoJC WM BOCCTAHOB-
JICHUH, IPOBOJUTCS ITyTEM BBIIIOJIHEHUS JOTIOTHUTEIbHBIX 3aJaHHIA,
dbopma 1 00bEM KOTOPBIX ONIPENETAETCS MPENoaBaTesieM

6.3. IIpoueaypa oneHMBAHUA Pe3yJbLTATOB OCBOECHUS JUCITATIIMHBI

PyGexHbie KOHTPOJU MPOBOAATCS B (hopMe YCTHOTO coOecenoBaHus (OTBEThI
Ha BOIPOCHI).

BapuaHTbl TeCTOBBIX 3aaHuil At pyOekHoro kKoHtpoisia Ne 1- 4 cocTtosr us:
11 Bompocos (1o 1 6aiy 3a Kaxkablid BOIPOC).

3audeT npoBoaUTCS B OpMeE pEIIeHUs 3a/1a4 Ha KOMITbIOTEPE.

Ha noarotoBky k OTBETYy MpU pyOEKHOM KOHTPOJIE 00yUYarOmeMcsi OTBOAUTCS
BpeMsi He MeHee 30 MUHYT.

[IpenonaBateny oreHMBaeT B Oaiiax pe3ysbTaThbl cOOECEIOBAHUS C KaKIIbIM
OOY4YarOIIMMCS ¥ 3aHOCUT B BEJIOMOCTh y4€Ta TeKYIIeH yCIIeBaEMOCTH.

3ader coctouT u3 3 3amad. KonmnuecTtBo 6auioB 1o pe3yiabTaTaM 3adeTa COOT-
BETCTBYET KOJWYECTBY PEIICHHBIX 3a1ad. Bpems, oTBoammoe oOyuaromemycs, co-
ctaBisgeT 1 actpoHomudeckuil yac. Kaxas 3agada onenuBaercs B 10 6amios.

Pe3ynbTaThl TEKyHIEro KOHTPOJIS YCIIEBAEMOCTH M 3a4€Ta 3aHOCATCA Mpernoja-
BaTeJIeM B 3a4YE€THYIO BEJOMOCTh, KOTOpasi CIAeTCS B OPraHU3alMOHHBIA OT/AEN WH-
CTUTyTa B JICHb 3a4€Ta, a TAK)KE BHICTABIISIOTCS B 3aU€THYIO KHI)KKY 00Y4aroIerocs.

6.4. IIpuMepbI OLIEHOYHBIX CPEICTB JIS PyOeKHBIX KOHTPOJIeil, 3a4eTa

IIpuMepsI BOPOCoOB 111 co0eceI0BAHUSA K PyOeKHOMY KOHTPOJIK0 Nel:

1. Knaccudukamus u CTpyKTypa CUCTEM KOMIBIOTEPHOI MaTeMaTHKH.
2. YHHUBepcagbHble MaTeMaTHUecKue cuctemMbl. CpaBHEHHE, TPEUMYIIECTBA U He-
NOCTAaTKW YHUBEPCAIbHBIX CUCTEM KOMIIBIOTEPHON MATEMATUKH.
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3. MonenupoBanue pU3NYECKUX MPOLIECCOB, UCTIONB3YIoNNE U epeHuanbHbIe
ypaBHEHUs NIEPBOTO MopsAaKa. AIroputM Jinepa.
4. Pemenue nuddepeHnuanbHeIx ypaBHeHui metoom Pynre-Kyrra.

IIpumepsl BONPOCOB 1J1s1 cO0eceI0OBAHUS K PYOeKHOMY KOHTPOJII0 Ne2:
1. PacueT nmorpemHocTei mpu NpsSIMbIX U KOCBEHHBIX U3MEPEHUSIX.
2. AHanu3 JaHHBIX. ANIPOKCUMALIUS TaHHBIX. UHTepnosauus u perpeccus.

IIpumepsl 3aga4 K 3a4ery 3a 4 ceMecTp:
3anaua 1. [lannsie 3agansl Tabnuieit BBoaa. [IponsBenuTe TMHEHHYIO U CIUTAWH-UHTEPIIOISIIHIO.
ITocTporiTe He0oOXOaUMBIEC TPadUKH.
3anaua 2. [IpousBenure TUHEHHYIO PETPECCUIO CIAEAYIOMINX IKCIIEPUMEHTAIBHBIX TOUYEK:
X 0 1 2 3 4 5
y 51 7 9,5 11,5 13,2 16
3agauya 3. M3BecTHO, 4TO KOOpAMUHATA Tela, OPOLICHHOTO MO/ YIJIOM K TOPU30HTY, 3a/1a€TCs Clie-
nyrorned GyHKITUeH:

y(t)=a-t—b-t?

I/I3MepeHI/Ie 3aBUCUMOCTH KOOPAMWHATEI OT BpECMCHHU JaJI0 CIACAYIOIIUEC PE3YIbTAaThI:
y 0 1 1,6 1,8 1,6 1

t 0 0,2 0,4 0,6 0,8 1

C nomorupto ¢pyukiuu linfit Haiigure kooaddurments: a u b. IlocTpoiite HeOOXOAUMBIE TPADHUKH.

IIpumepsl BONPOCOB 1J1s1 co0eceI0OBAHUS K PY0OeKHOMY KOHTPOJII0 Ne3:

1.Coznanue oobekToB B Vpython.

2. Y CIIOBHBIN OTIEpaTOp M MPUMEPHI €T0 MPUMEHEHHSI B 3a/1a4ax.
3. Iukn foru mpumMeps! ero mpuMeHeHHSI.

4. ITuxn whilen mpumMeps! ero mprUMeHEHWsI.

5. Marematuueckue ¢pyakiuu B Vpython.

IIpumepsl BONPOCOB 1J1s1 co0eceI0BAHUS K PYOeKHOMY KOHTPOJII0 Ned:
1. TlpuHMMBI CO3MaHUST aHUMALUUA. AHUMAIIUS TIPSIMOJIUHEHHOTO JIBH>KCHHUS.
2. AHuManus IBYKEHHUS O] ICHCTBUEM CHUIIBI TSKECTH.
3. AHuManus BpamaTeabHOTO JBUKCHHUS.
4. MonenupoBaHU€ YIIPYroro B3auMOCHUCTBUS TEJl.

IIpumepsl 3a7a4 K 3a4eTy 32 S5 ceMecTp:
1. Co3pmaiiTe NUIMHIP C TPOU3BOIBHBIMU Pa3MEPaAMHU.
2. CoszpaiiTe aHMMAIIMIO Teja, OpPOIIIEHHOTO MO/ YTJIOM K TOPU30HTY.
3. CoznaiiTe aHUMAIIMIO CTOJIKHOBEHUS ABYX YIPYTHX IIapOB.

6.5. ®oHJ 01IEHOYHBIX CPEICTB

[Tonublit 6aHK 3aaHUM ISl TEKYIIETO, pyOeXHBIX KOHTPOJIEH U MPOMEKYTOU-
HOM aTTECTAlMM MO JTUCLUIUIMHE, TOKA3aTENN, KPUTEPUH, IIKAJIBI OLICHUBAHUSA KOM-

HeTeHHI/II\/'I, MCTOJUYCCKHUEC MATCPUAJIbI, OIIPCACIIAIOIINC IPOUCAYPhI OLICHNBAHHWA 00-
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pa30BaTCIIbHBIX PC3YJIbTATOB, IIPUBCACHBLI B yLIe6HO-MeTOI[I/I‘-IeCKOM KOMIIJIICKCE OHC-
OUITJIIMHBI.

7. OCHOBHASA U JONNIOJIHUTEJIBHASA YYEBHASA JIMTEPATYPA

7.1. OcHOBHas yyeOHas1 JIUTEPATypa

1. Tomuwmii, b. E. Ilpumenenue Mathcad B Mexanuke : yaeOHO-METOAMUECKOE TIOCO-
oue / b. E. Tomumii. — Kanmuaunrpan : BITAP®, 2020. — 91 ¢. — Tekcr : 27eKTpoH-
HbIH // JlaHb : 27IeKTpOHHO-O0MOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/160069.

2.Makapos, E. I'. Mathcad - 6bICTpBIif cTapT: MpaKTUYECKOE MOCOOHE : ydeOHOEe T0-

cooue / E. I'. MakapoB. — Cankr-IletepOypr : BI'TY "Boenmex" um. [1.®. Ycruno-
Ba, 2020. — 62 c. — TekcT : 2neKkTpoHHbIN // JIaHb : 3JIeKTPOHHO-OUOIMOTEUHAs Ch-
ctema. — URL: https://e.lanbook.com/book/172223 (nata obpamenus: 19.11.2022).

7.2. /lononnumensnan 1umepamypa

1. PxxeBckuii, C. B. MaTtematuueckoe nmporpamMMmupoBanue : yueoHoe nocooue / C. B.
PxeBckuii. — Cankt-IletepOypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-3853-
2. — Tekcrt : anexTpoHHbIH // JlaHb : 3nekTpoHHO-O0uboTeyHas cucrema. — URL:
https://e.lanbook.com/book/206993 (nata obpamenus: 19.11.2022). —

7.8. YHEBHO-METOJANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJbHON PABOTBI OB YUAIOIINUXCS

B xone camocTosTenbHONU paboThl 00yUYarOUics U3y4aeT TEOPETUYECKU Ma-
TepHuaJl, UCMOJIb3Yysl UCTOYHUKH U3 MEPEYHS OCHOBHOW M JOMOJHUTENbHOU YUEOHOU
JUTEPATYPHI.

8. TH®OPMAILIMOHHBIE TEXHOJIOI'UU,
INPOI'PAMMHOE OBECIIEYHEHHUE
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

9BbC «Jlanb»
OBbC «KoHCYyJIbTaHT CTyIEHTa»

DBC «Znanium.comy
«I"apaHT» - ClIpaBOYHO-TIPABOBAsA CUCTEMA

> wh e

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUITJIMHBI
MarepuanbHO- TEXHUYECKOE 00OECIEUECHHE 0 PeaJu3aluy AUCLUILUIMHBI OCY-
miecTBisieTcs: B cooTBeTcTBUU ¢ TpeboBanuss @I'OC BO no ganHo# o6pa3oBatenbHON
porpamme.
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10. 1JIs1 CTYJAEHTOB, OBYYAIOLIUXCS C UCITOJIb3OBAHUEM
JTUCTAHIIMOHHBIX OBPA3OBATEJBHBIX TEXHOJIOI U1
[Tpu wuCcmONBb30BaHUM AIEKTPOHHOTO OOYYCHHS W JUCTAHIIMOHHBIX OOpa3oBa-

TenbHBIX TexHoNoTuH (Hanee D0 u JJOT) 3aHATHS TOTHOCTHIO WM YACTHYHO TIPOBO-
JATCS B peskuMe oryaitH. O0beM AUCIUILINHBI U paclpeiesieHue Harpy3Ky Mo BUIaM
pabot cooTBeTcTBYET 1.4.1. Pacnpenenenue 0amioB COOTBETCTBYET M. 6.2 1ubO Mo-
XKeT ObITh U3MEHEHO B COOTBETCTBHH C pelIeHuEeM Kadeaphl, B clydyae mepexoja Ha
90 u 10T B nporiecce 0byuenus. Pemenne kadeapbl 06 NCHOIB3yEMbIX TEXHOIOT -
X U CUCTEME OLIEHWBAHUS TOCTHKEHUI 00ydaroluXcsi IPUHUMAETCS C y4€TOM MHe-
HUS BEAYIIETO MPENoaBaTels U JOBOAUTCS IO CBEICHUS O0yUYaIOITUXCA.
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AHHOTauMs K pado4eil mporpaMMe JUCHUAILINHBI
«IIpakTHKYM 10 IPUMEHEHUI0 MATEMAaTHYEeCKOIr0 IPOrPaMMHOI0 odecIie-

YeHHs B pelleHuH 3a1a4 GU3HKN

Tpym0eMKOCTh TUCITUTUTHHEL: 4 3a4eTHBIX CIMHUIIBI TPYIO0SMKOCTH
(144 axagemuueckux Jaca)

Cemectp: 4, 5 (ounas ¢hopma oOyuenus), 7-8 (3aounasi popma 00ydIeHU)
dopma NpOMEKYTOYHOU aTTECTALMN: 3a4€ET, 3a4eT.

Conep:xaHue TUCHUNIMHBI
KomnreroTepnass matematrnka. MoaeampoBaHue OTHOCUTENIbHBIX JBH)KCHUUN B
KJIACCUYECKOM MexaHuke. MojenupoBanue Gpu3nueckux mpoieccos. Pemenue 3agau
JUHAMUKHA MaTepuaibHOi Touku. O6paboTKa SKCIIEPUMEHTAIBHBIX TAHHBIX.
MonenupoBanue pusnuecKux sABJICHUHN B cpeae Vpython.
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