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PABOYAS MPOrPAMMA YYEBHOW ONCLMMNITUHBI

51.B.1B.03.03.01 MaTemaTuieckmue OCHOBblI KOMMbKTEPHbLIX BbIYUCIIEHUN

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneuuanbHOCTU:
01.03.02 npuknagHas matemMaTtuka U MHpopmaTmka.

2. Mpodnnb nogroToBkK/cneymanmsauus:

MpuknagHas MatemaTvka U KOMMNbOTEPHbIE TEXHOSOMUH.

3. KBanudumkauusa (cteneHb) BbINYyCKHUKA:

Oakanaspwvar.

4. dopma obyyeHusn:

OYHas.

5. Kachegpa, oTBevarLan 3a peanmsaumo AUCLUNMIINHBI:

Kadpeapa BblYUCIIUTENBHOM MaTeMaTUKN U NpUKNagHbIX MHPOPMALMOHHBIX TEXHOMOIMN.
6. CocTtaBuTENU NporpamMmbi:

KoponbkoB Oner N'eHHagbeBnY, KaHanaaT U3nKo-maTemMaTUHECKUX HayK, AOLEHT kaden-
Pbl BbIYMCNIUTENBHOM MaTEMATUKM N NPUKNaLHbIX MHPOPMAaLMOHHbBIX TEXHOMNOMNNA.

7. PexomeHaoBaHa:
Hay4YyHO-meToandeckum coseToM pakynbteTta NMM 22 mapTa 2024 r., npoTtokon Ne5.
8. YuebHbIN roa;: CemecTp:

2026/2027. 5.



9. Llenu 1 3apaum y4e6HON ANCLUUNIIUHDI:

Llel'lb y‘-le6HOl7I OncunnimnHbl. O3HAaKOMUTb o6yqa+ou.w|xc;| C MmatemMaTn4yeCKMMm OCHOBaMM
KOMMbIOTEPHbIX BbIYUCMEHUI 1 cnocobamm UX NCMONb30BaHUA ANS MOBbILLEHNS TOYHOCTU
n onTMMn3aumn BbIHUCITNTESIBHOIO rpouecca.

3agayn yqe6H0|7| aOncunniimHbl. O3HakoMIeHume C npo6nemaM|/| opraHnsauunn BblHUCITN-
TENbHOIo npouecca " nyTaMum noBbllLEHNA €ro Gqu)eKTVIBHOCTVI Ha OCHOBe mMeTOoOOB Bbl-
YUCNUTENBbHOW MaTeMaTUKKN N KOMMNbKTEPHOIo MOoAENTMPOBAHNA, (bOpMI/IpOBaHI/Ie HaBbIKOB
aHanmaa u Bbl60pa COBPEMEHHbIX TexXHonorun ans opraHnsauunmn BbIMUCITUTESIBHOIO Mpo-
Lecca 1 noBblWEHNA TOYHOCTU BbIYUCIEHWN.

10. MecTo yyebHOM AncUMNNUHBLI B CTpyKType OOI:

OucumnnuHa «MaTematnyeckne OCHOBbI KOMMbIOTEPHbIX BbIYUCIEHUW» BXOOUT B 4acTb
nporpammbl 6akanaspmarta, opMupyemMyto y4acTHMkaMmm obpasoBaTenbHOro npouecca, un
n3ydaeTcs B 5 cemecTpe. [JaHHbIN KypC HENOCPeLCTBEHHO CBA3aH ¢ aucumnnmHamm «Ma-
TemMaTnveckun aHanuay», «JlnHenHas anrebpar», «duckpetHas matemaTtuka», «MHpopma-
TMKa MU MpoOrpaMMmpoBaHue», «A3blkKM U MeToAbl MPOrpaMMUpoBaHUs», «ApPXUTEKTYpa
KOMMbIOTEPOBY», «YUCNEHHblIe MeToabl», U3y4YaeMbiMU B pamMKax NporpamMmmbl NOLrOTOBKM

bGakanaspa.

11. MnaHupyemble pe3ynbTaTbl 00y4yeHUs nNo gucumnnuHe/moaynio (3HaHUA, yme-
HUA, HaBblKN), COOTHECEHHbIE C NNTaHUPYEeMbIMU pe3ynbTaTamMm OCBOeHUs1 o6pa3o-
BaTeNibHOW NporpamMmmbl (KOMNEeTEeHLUUAMU BbINYCKHUKOB):

HasBaHue komne- [MnaHupyemble pesynbtatbl 0by4ye-
Kog Kog(bl)| NHaukaTop(bl) Py pe3y y
TEeHLMM HUS
3HaeT OCHOBHble MaTeMaTU4eCcKne
CnocobeH npume- acnekTbl MPUMEHEHUS BblYNCN-
OcyuwectBnseTt
HATb MeTOAbl Bbl- TeNbHbIX anNrOPUTMOB K PELLEHNIO
o dopmanunsaumnio
YUCNMTENbHON Ma- NpVYKNaHoN 3a npuknagHblx 3agad. YMeeT oueHu-
TEMaTuKKN, KOMMbO- P BaTb TOYHOCTb, CXOANUMOCTb U ApY-
aayn n Bblbupa-
MK-7 [TepHoro mogenupo- |MK-7.1 eT MeTogb! Bbl rme xapakTepucTuKn BblMUCIUTENb-
BaHWS M ONTUMMK3a- . |[HbIX anropuTMOB peLLeHns npu-
YNCIUTENBHON
UMM ans opraHusa- KnagHblx 3agad. Bnageet HaBbikamu
MaTeMaTuKu ons
U1K BblMUCAUTENb- ce peLLeHms NPUMEHEHNA MeTOO0B BblYUCIIN-
HbIX NpPoLeCccoB P TEeNbHON MaTeMaTUKN NPU PeLLeHnn
NpyKNagHblX 3agay
CnocobeH ocyuecT-
3HaeT 0cobeHHOCTM peanuaaumm
BNATb aHanu3 u Bbl-
YNCNEHHbIX METOAOB peLUeHNs Npu-
©0p coOBpPEMEHHbIX
y KnagHblx 3agad. YMeeT cocTaBnsATb
TEXHOSorMm peanu- PeanusyeT unc-
BblYUCIIUTENbHbIE anropUTMbl pe-
3auunmn oTAenNbHbIX neHHble MeToAabl
y LWEeHNA NpuKNagHbIX 3a4ady ¢ y4eToMm
YHKUMIA BbIMUCAN- peLueHns npu-
MK-8 MK-8.1 TOYHOCTU, CXOAUMOCTU N OPYrnx
TeNbHbIX CUCTEM U KnagHbIX 3agad ~
TpeboBaHunn. BnageeT HaBblkamu
cepBuUCOB UHAGOP- B npodheccuo-
N peanu3auun YUCNEeHHbIX METOO0B
MaLMOHHbIX TEXHO- HanbHOM
aumo eXHO arnbHon cdepe
9 peLlleHnsa NpuknagHblx 3agad, a Tak-
norvm, NnpuMeHsie-
Ke aHanusa n uHTepnpeTaumm nony-
MbIX A58 UX co3aa-
s YEHHbIX pe3ynbTaToB




CnocobeH ocyuiecT-
BNATb aHanu3 u Bbl-
©op coBpeEMEHHbIX
TEXHOSOorMm peanu-
3aLMn OTAENbHbIX
JYHKUMI BblYMCIIN-
TENbHbIX CUCTEM U
cepBuCoB UHGOP-
MaLMOHHbIX TEXHO-
norvmn, NpUMeHsie-
MbIX 4151 UX co3fa-
HUA

MK-8 MK-8.3

OcyuwectBnsieT
BbIGOp coBpe-
MEHHbIX TEXHO-
norum n meTo-
VK BbIMOMHEHUS
paboT no pea-
nusaumm oT-
nesibHbIX QYHK-
LM MHGopma-
LMOHHBbIX CUCTEM

3HaeT OCHOBHbIEe NPOrpaMMHbIe, UH-
CTPYMEHTanbHbIE U BbIMUCTIUTESb-
Hble CpeacTBa peLleHnst maTemaTu-
Yeckux 3agad. YMeeT Ucronb3oBaTb
nporpamMMHble, MHCTPYMEHTarnbHble
1 BblMUCNIUTENbHbIE CpeacTBa Ans
KOMMbIOTEPHOW peanusauun anro-
PUTMOB peLLeHNst MaTeMaTUYeCKmX
3agay. BnageeT HaBblkaMu peanu-
3aLMM peLleHnin maTeMaTUYeCcKmX
3a4a4y C MCMNonb30BaHNEM COBpe-
MEHHbIX MPOrpaMMHbIX, MHCTPYMEH-
TanbHbIX N BbIYUCIIUTENBHbIX
cpeacTs

12. O6beM AUCLUNIIUHBI

4/144.

dopma NPOMEeXYTOYHOM aTTecTauuu:

OK3aMeH.

13. Buabl yue6Houn paboThbl:

B 3a4eTHbIX eAMHMULax/vyac:

Bug yuyebHon paboTbl

Ay}J,MTOprIe 3aHATUNA

JTeKunoHHbIe 3aHATUSA

npaKTI/I‘-IeCKVIe 3aHATUA

JTabopaTopHble 3aHATUSA

CamocTosaTtenbHas paboTta

KypcoBas pabota

M pomMeXyTo4Had aTtTecrtaumd

Yacbl Ha KOHTPOIJ1b

Bcero

Cemectp 5| Bcero
64 64
32 32
16 16
16 16
44 44
0 0
36 36
36 36
144 144

13.1. CopepxaHme AUCUMNIINHDI:

Peanusauus pas-
ena ancuunnu-
Ne | HanmeHoBaHue pas- A Anct
CopeprxaHue pasgerna gucumninHbl Hbl C MOMOLLIbHO
n/nm| gena guCuMnvHbI »
OHNawH-Kypca,
QYMK
YucneHHble 1 aHanuTudeckue Bbibncne-  |https://edu.vsu.ru/
1 |BBepgeHue HWS C MOMOLLIbIO KOMMbIOTEPA U UX COOT-  |mod/page/view.p
HoLleHue hp?id=649506




MawwmnHHaga apudpme-
TUKa C BeLLEeCTBEHHbI-
MU Ymucnamm

CuncTemMbl cumcneHns ¢ nnaBatoLen ToY-
kon. HopmanusoBaHHble 1 JeHOpManns3o-
BaHHbIE YMcna. XapakTepucTuku CUCTemM
cyMucneHus ¢ nnaeatowen Touykon. Ma-
LUMHHAA TOYHOCTb U OLUNBKN OKPYIrMEHNS.
MalunHHbIe cuctemsl cuncnenuns. CtaH-
AapTHble hopMaThl NpeacTaBieHns Ymcen
B KOMMbtoTepe. BbinonHeHne apugmeTu-
YecKux onepawuim B KOMMbIOTEPE

https://edu.vsu.ru/
mod/page/view.p
hp?id=649506

OrieMeHTbl Teopum no-
rpeLuHocTemn

MoHAaTne abcontTHOM M OTHOCUTENBHON
norpetwuHocTn. OueHka NorpeLHoCTn oc-
HOBHbIX apuMeTUYECKNX onepaLunin.
OueHkKa NorpeLHoOCTN BbIYUCIIEHUS] HEKO-
TOPbIX MaTeMaTN4YeCKNX BblpaxkeHnn. Mc-
TOYHUKK U KraccudmKkaums norpeLLlHocTen
pesyrnbTaTta Bbl4MCNeHUn. [orpelHoCTb
MeToAa U NOrpeLlHOCTb BbIYUCIIEHUN.
BrnvaHue obycnoBneHHOCT 3a4a4vm 1 Bbl-
6opa anropuTMa Ha NOrpeLLIHOCTb pesynb-
Tata

https://edu.vsu.ru/
mod/page/view.p
hp?id=649506

OneMeHThI TEOPUN
CITOXKHOCTWU arnropuT-
MOB

MoHATME crnoxHocTu anroputMa. Knacchl
TPYLOEMKOCTU anropntMoB. BapmaHTbl
OLIEHKM CITOXXHOCTU anroputma. ®PyHKums
BPEMEHM BblYMCIIEHNN. ACUMNTOTUYECKOE
nosegeHve yHkUMn. Knaccbl CrIOXHOCTU
anroputmoB. OueHKa CrnoXHOCTH anro-
PUTMOB HEKOTOPbIX YNCIIEHHbIX METOO0B.
Mpumepbl Mogenen Bol4UCIIEHNI

https://edu.vsu.ru/
mod/page/view.p
hp?id=649506

[nnHHas apundpmeTrka

MpencraBnenune Gonblmnx ymucen. Anro-
PUTMbl YMHOXEHUSA. ANropUTMbI U3Brieye-
HUSA KOPHSA. ANroputmbl Npeobpa3oBaHms
CUCTEMbI CYUCNEHNA. ANTOPUTMbI AeNEHNs

https://edu.vsu.ru/
mod/page/view.p
hp?id=649506

CunHTaKkcnyeckumn aHa-
nM3 maTemMaTnyecKnx
BblpaXXeHUN

CuHTaKcMC MaTemaTUYECKUX BblipaXKeHUN.
Tunbl nekcem. ObpaTHasa nosnbckasi HoTa-
umns. AHann3 KOPPEeKTHOCTM 3anmcu marte-
MaTU4YeCKOro BblpaXkeHnsa. Anroputm npe-
obpasoBaHns BbipaXkeHns B 0bpaTHyto
NoNbCKy hopmy. ANropnTM BbIYUCTIEHNS
BblpaXX€HUs1, 3annUcaHHOro B obpaTHOM
NnofibCKon HoTaumn. Anroputmel npeobpa-
30BaHM1s BblPaXXEHWN, 3anncaHHbIX B 06-
paTHOM NOSIbCKOW HOTaLMn

https://edu.vsu.ru/
mod/page/view.p
hp?id=649506

CuncTtembl KOMMNbOTEP-
HOMN MaTemMaTuKku

O630p Hanbornee pacnpocTpaHEHHbIX CUC-
TeM KOMMNbIOTEPHOM MaTeMaTuku. NHTep-
drenc cucTtemM KOMMbLIOTEPHOU MaTEMaTUKU
n obwme npasuna paboTbl. Tunbl JAHHbIX,
OCHOBbI paboTbl C BblpaxxeHusaMu. [Npume-
HEHMe CUCTEM KOMMbIOTEPHOW MaTEMaTUKN
npv peLleHnn mateMaTmyeckux 3agau

https://edu.vsu.ru/
mod/page/view.p
hp?id=649506




13.2. Tembl (pasaenbl) AUCLUNIIUHBLI U BUAbI 3aHATUI:

Jlekumon- | Mpaktu- | JNlabopa- | CamocTtos-
Ne (HanmeHoBaHue Tembl (pasgena)
Hble yeckne | TOpHble | TenbHas | Bcero
n/n ANCUNNNNHBI
3aHATUSA | 3aHATUA | 3aHATUSA | paboTa
1 |BBeaeHue 2 0 0 0 2
5 MalwwmnHHaga apudmeTrka C Be- 6 4 6 12 28
LLIECTBEHHbLIMM YMCaMm
3 3ﬂevMeHTbI Teopun NOrpeLLHo- 8 4 6 12 30
cTen
4 OneMeHTbl TEOPUMN CITIOXKHOCTU 4 5 0 2 8
anropnTMoB
5 |OnuHHaga apudmeTrka 4 2 0 2 8
6 CuHTaKcnyecknn aHanus mare- 4 5 0 2 8
MaTUYECKNX BbIPaXKeHWI
" CucrtemMbl KOMMbIOTEPHOM Ma- 4 5 4 14 24
TeMaTUKK
Bcero 32 16 16 44 108

14. MeToan4yeckune ykasaHMAa Ans ody4aroLWmnxca Nno 0OCBOEHUIO AUCLUMNIIUHDI:

OcBoeHve OMCuMnnHbBI BKNIOYAET KOHTAKTHYH U caMOCToATenbHY0 paboTty obyyatowmx-
CSl, OCYLLECTBIIIEMYIO B COOTBETCTBMM C Y4e€OHbIM NyiaHOM, KaneHaapHbIM y4ebHbIM rpa-
d1KOM 1 HacTosen paboyven NporpaMmmon.

KoHTakTHaa paboTta npegycmaTpuBaeT B3aumogencteme obydarowerocs ¢ npenogasaTe-
neM Kak BO BPEeMSi OYHbIX 3aHATUW, TaKk U B 3NEKTPOHHOW WHGOPMAaLNOHHO-
obpasoBaTtenbHoOn cpefe BOpPOHEXCKOro rocygapCTBeHHOro yHuepcuteTa. KoHTakTHas
paboTa Bknto4aeT B cebs NeKUMOoHHbIe, NpakTuieckne n nabopatopHble 3aHATUA, UHOU-
BuAyarnbHble KOHCYyNnbTauuMm npenogasatensd no BO3HMKaKOWMM Yy obyvatowerocsi B Npo-
Lecce OCBOeHUs y4ebHOro martepvana AUCLMNIIMHBLI BOMPOCaM, a Takke rpynmnoByt KOH-
cynbTauuio nepeq ak3ameHoM. [1na ycnewHoro ycBoeHms matepuana oby4varowmim noce-
LaeT 3aHATUS N KOHCYMbTauuMmn, NpOBOAMMbIE KaK B O4YHOM, TaK U B AUNCTAHLUMOHHOM dhop-
MaTe, BbINOMHAET pekoMeHgauumn npenogasaTens No opraHn3aumm KOHTaKTHOM paboTbl.

B npouecce camocTtosTensHon paboTbl 0byvaloWMncss ocBaMBaeT cogepkaHue gucuun-
NNHBI, UCMNONb3YSA KOHCMEKTbI NEKUUN, a Takke y4ebHO-MeToaMYECKYI0 NuTepaTypy U UHbIe
NCTOYHMKKM, BbLIMOMHAET NpakTuyeckme 3agaHus U nabopaTtopHble paboTbl, rOTOBUTCH K
KOHTPOISbHbIM paboTam, BbINOMHAET peKOMeHgaumMmM npenogasaTens No opraHM3aunn ca-
MOCTOATESNTbHOW PaboThl.

[Mpouecc ocBoeHNA y4ebHON OUCUMNANHBI B TEYEHUE 3akpenséHHoro y4ebHbiM nnaHom
nepvoga noaBepraeTcsl TEKyLeMy KOHTPOSO, KOTOPbIA OCYLLECTBNSAETCS B CregyloLwmx
dopmax: bmkcaumsi noceLeHns 3aHATUA, NPOBOAMMbIX KaK B OMHOM, Tak U AUCTaAHLUMNOH-
HOM dhopmaTe; NpoBepka BbINOMHEHUSA MPaKTUYECKMX 3adaHui n nabopaTopHbiX paboT;
BbINOSTHEHNE U NPOBEpPKa KOHTPOSbHbIX paboT.

MpomMexyToyHas aTTecTaumsi NpoBOOAUTCA B OYHOM WMM AUCTaHUMOHHOM (oopmaTte B
dopme ak3aMeHa no GuneTam, Kaxablh U3 KOTOPbIX COOAEPXUT BOMPOCHI U NpakTU4Yeckne
3afaHns, OLEHMBaIOLIME YPOBEHb CHOPMMUPOBAHHOCTM BCEX 3aSIBIEHHbIX AUCLMUMIIMHAP-
HbIX KOMMNeTeHUWiA. iToroBas oueHka Nno AMCUUNINHE OnpeaenseTcs Ha OCHOBE OLIEHOK,
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NMonyYeHHbIX B X04e TEKYLLero KOHTPOss, a Takke pesdynbTaToB OTBETa Ha BOMPOCHI 3K3a-
MeHaLMoHHOro bunera.

15.

MNepeyeHb OCHOBHOW U A4ONONHUTENLHON NUTEpPaTypbl, PECYPCOB UHTEPHET, He-

06Xx0ANMbIX ANsi OCBOEHUA AUCLUUNIUHbI:

a) ocHoBHasi nuTepaTypa:

Ne
n/n

NcTouHUK

AmocoB A. A. BeluncnuteneHble metogbl / A. A. Amocos, 0. A. lybuHckun,
H. B. KonyeHoBa. — Mockga : JlaHb, 2014. — 672 c.

Pexum pgoctyna:
https://lanbook.lib.vsu.ru/books/element.php?pll_cid=25&pl1_id=42190

6) gononHuTenbHaa nuTepartypa:

Ne
n/n

NcToYHUK

1

Hemmens k. BoluncnutensHasa nuHenHas anrebpa. Teopus v npunoxenus /
k. emmens. — M. : Mup, 2001. — 429 c.

2

MaHkpaTbes E. B. SnemeHTbl kOMnboTepHon anrebpsol / E. B. MNMaHkpaTtbeB. — M. :
BEVHOM, 2007. — 248 c.

MaTtpoc [I. L. OnemeHTbl abCcTpakTHOM 1 KOMNbIOTEPHOW anrebpsbl : y4ed. nocobue
ansa ctyn. sysos / [1. L. Matpoc, I'. b. NogHe6becosa. — M. : Academia, 2004. —
237 c.

[oseHnopT . KomnbloTepHasa anredpa : CMCTEMbI U anropuTMbl anrebpanyeckmx Bbl-
yucnenun / x. Oasennopt, U. Cupa, 3. TypHee. — M. : Mup, 1991. — 350 c.

KomnbtoTepHas anrebpa. CuMBOsbHbIE N anrebpanyeckue BblumucreHus /
B. Byx6eprep, k. Konnuus, P. Jllooc. — M. : Mup, 1986. — 391 c.

CamcoHoB b. b. KomnbtoTepHasi MatemMaTtumka : OCHOBaHMEe nHdopmaTuku /
b. b. CamcoHos, E. M. lnoxos, A. /. ®dunoHeHkoB. — PocToB-Ha-[oHy : PeHukKc,
2002. — 510c.

TaH K. WW. CumBonbHbIn C++ : BBegeHne B KOMMbIOTEPHYO anrebpy ¢ NCnonbL3oBaHu-
€M 06beKTHO-OpueHTMpoBaHHoro nporpammuposaxus / K. L. TaH, B.-X. Ctub,
W. Xapan. — M. : Mup, 2001. — 622 c.

B) MHOPMALMOHHbIE 3NTIEKTPOHHO-00pa3oBaTeNbHbIE PECYPChI:
Ne
Pecypc
n/n yp
1 www.lib.vsu.ru — 3oHanbHasa Hay4YHas 6ubnuoteka BI'Y

2

https://edu.vsu.ru/mod/page/view.php?id=649506 — OneKTpOHHbIN Kypc «MaTemaTu-
YecKne OCHOBbI KOMMBIOTEPHbLIX BbIYUCIIEHNY

16. NepeyeHb y4ye6HO-MeTOANYECKOrO oGecneyeHuUs Ans caMmocrosiTenbHown pa6o-

Tbl:

Ne
n/n

NCTOYHUK




Ne

NcToYHUK
n/n

https://edu.vsu.ru/mod/page/view.php?id=649506 — 3neKTpOoHHbIN Kypc «MaTtemaTu-
YeCcKne OCHOBbI KOMMbIOTEPHbIX BbIYUCIIEHU»

Maple B npumepax n 3agadax : y4eb. nocobue gns sy3os / O. I". Koponbkos,

2 |A. C. YeboTapes, 0. [1. Lernosa. — BopoHex : UL Bl'Y, 2011. — 131 c.

Pexum poctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m11-92.pdf

CnctemMbl KOMNBIOTEPHON MaTteMaTuku. JlabopaTopHbI NPaKTUKYM : y4ebHO-
meToaudeckoe nocobue ona sysos / O. . Koponbkos, C. H. Megsenes,

O. A. MegBepneBa. — BopoHex : UMM, BI'Y, 2016. — 49 c.

Pexum goctyna: http://www.lib.vsu.ru/elib/texts/method/vsu/m16-178.pdf

17. Obpa3soBaTenbHble TeXHONIOrMN, UCNONb3yeMble NpU peanusaumm y4ebHom guc-
LMNSINHBI, BKNOYasa AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (AO0T), anek-
TpoHHoe oby4yeHue (J0), cmewaHHoOe o6y4eHue):

Mpn peanusaumm OUCUMNAMHBI UCNOMBb3YeTCA NporpamMmMHoe obecneyeHne Ans nporpam-
MupoBaHud, Hanpumep Microsoft Visual Studio Community Edition; a Takke npuknagHoe
nporpammHoe obecrneyeHne — cucTtemMa KOMMbIOTEPHOW MaTeMaTuku, Hanpumep: Maple,
Maxima, MatLab 1 gpyrue cuctembl KOMMbLIOTEPHOM MaTEMATUKN N MOOENUPOBAHNA.

Mpn peanusaumm OUCUMMNIMHBLI UCMOMNb3YETCHA 3NEKTPOHHOE O0ByyeHne 1 OUCTaHUMOHHbIE
obpasoBaTtenbHble TexHonornu. [ns opraHM3aumm KOHTaKTHOM U caMOCToATeSNbHOW pabo-
Tbl OByyaloLwmxca B ANCTAHUMOHHOM bopmaTe peKoMeHOO0BaH 3MEKTPOHHbIN Kypc «MaTe-
MaTU4eCKMe OCHOBbl KOMMBIOTEPHbBIX BbIYUCIIEHUAY, pa3MeELLEHHbIM Ha nnatdopme
«OnNEeKTPOHHbLIN yHMBepcuTeT BIY», a Takke NHTepHeT-pecypchl, NpuBeaEHHbIE B N.158
HacTosiLen paboyen nporpaMmmbl.

18. MaTtepnanbHoO-TeXHU4YECKoe obecneyeHme ANCUUNIINHDI:

Mebenb n obopygoBaHue Ans NeKUMOHHbIX N NPaKTUYECKUX 3aHATUIA, NPOBOAUMBIX B OY-
HOM cbopmaTe: cneunanusnpoBaHHas Mebernb, KomnbioTep (HOYTOYK), MynbTUMEANNHOE
obopygoBaHMe (NPOEKTOp, 3KpaH, CpeacTBa 3BYKOBOCMNpoudBeneHusl). [MporpammHoe
obecrneyeHne aAnga NekUMoHHbIX U npaktnyeckux 3aHatum: OC Windows 8 (10), uHTepHeT-
6paysep (Chrome, Angekc.bpaysep, Mozilla Firefox), MO Adobe Reader, nakeT crtah-
AapTHbIX OMUCHBIX NpuUnoxeHun ans padotel ¢ gokymeHTamm (MS Office, MonOdwuc,
LibreOffice).

Meb6enb 1 obopynoBsaHme ans nabopaTopHbIX 3aHATUIA, NPOBOAUMbIX B OYHOM dhopmMarte:
cneunanusvpoBaHHasa mebenb, KomnbloTep (HOYTOYK), MynbTUMeaunHoe obopyaoBaHue
(npoekTop, 3KpaH, cpeacTBa 3BYKOBOCMNPOWU3BEAEHWS), NEPCOHalNbHbIE KOMMbIOTEPbI ANS
nHameuayanbHon paboTol. MNMporpammHoe obecneyeHne ana nabopatopHbix 3aHaTun: OC
Windows 8 (10), nHTepHeT-6pay3ep (Chrome, Angekc.bpaysep, Mozilla Firefox), MO
Adobe Reader, nakeT ctaHgapTHbIX OPUCHBIX NPUNOXEHUN Ans paboTbl ¢ AOKYMEHTamMu
(MS Office, MonOdwuc, LibreOffice), Microsoft Visual Studio Community Edition (cBo6oa-
Hoe n/unun 6ecnnatHoe M0O).

19. OueHo4Hble cpeacTBa ANA NPOoBeAEHNA TeKyLen 1 NPOMEXyTOYHOW aTTecTa-
umn:;

MopAOoK OLEHKN 0CBOEHMS oBydalowmMmca y4ebHoro matepuana onpenenseTca cogep-
XaHneM cneayoLwmnx pasaenos AUCLUMMUHBIL
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Ne | HanmeHoBaHue pasgena | Komne- |HaukaTtop gocTtuxke-
OueHouyHble cpeacTBa

n/n ANCLMNIINHBI TEHUMSA | HUSA KOMMNEeTeHUMn

1 MawwnHHaga apudpmeTrka ¢ AK-7 AK-7.1 KOHTponbHaga paboTta
BELLIECTBEHHbIMM YMcnamm ' nabopatopHble paboTbl
OnemMeHTbl Teopun No- KOHTponbHasa paboTta

2 Te0P MK-8 MK-8.1 P P
rpeLuHocTemn nabopatopHble paboTbl
CuncteMbl KOMMNBIOTEPHON

4 P MK-8 MK-8.3 nabopaTtopHbie paboTbl
MaTeMaTuKn

20. TunoBble OLEeHO4YHbIe CpeaACcTBa U MeToAUYECKMe MaTepuanbl, onpeaensiowme
npoueaypbl OLLleHNBaHUA:

20.1 TeKyLMA KOHTPOSIb YCNEeBaeMOCTHU:

TeKyLn KOHTPOMb YyCNeBaeMOCTU MO ANCLUNIIMHE OCYLLECTBNAETCHA C NOMOLLbI0 nabopa-
TOPHbIX PaboT M KOHTPONbHbLIX paboT. Takke BO3MOXHO MCMNOMb30BaHME TECTOBbIX 3ada-
HUN.

Mpn npoBeaeHnn Tekyllen atTectaumm B opme TecTa aTrectaumsa NpoBOANTCS Ha 3aHs-
TMM OQHOBPEMEHHO BO BCeW y4ebHOW rpynne B BUAE TeCTa, COCTaBNAEMOro U3 npMBeaéH-
HbIX HUXXEe MaTepuanos.

Mpumepbl NpakTUYECKUX 3adaHun:

1. YKaXuTe Konm4ecTBO NOSIOXUTESbHBIX HOPManM30BaHHbIX YNCEN B CUCTEME CYUCIIEHMS
¢ nnasatowen Toukon F(B,t, L, U), 3agaHHON cnegyrowumMmm napaMmeTpamu:

* OCHOBaHWE CUCTEMbI CUMCNEHUs B = 2;

* KONMYECTBO Pa3psAoB, OTBEAEHHbIX Mo NpeacTaBreHne MaHTUCChI t = 5;
* HUXKHSIA rpaHMLa ananasoHa 3HavyeHui nokasaTens cteneHn L = —2;

* BEPXHSAS rpaHMLUa AnanasoHa 3Ha4YeHuin nokasatens ctenenn U = 2.

2. YKaxute nokasaTtesib CTENEHU NONOXUTENbHOIO0 HOPMann3oBaHHOIO YMcna, HadnHas ¢
KOTOpPOro B CUCTEME cuucneHunsa ¢ nnasatwowwen Todkon F(B,t, L, U) umcna nayT c warom,
paBHbIM eauHuULEe, ecnu

* OCHOBaHME CUCTEMbI CUMCNEHUA B = 2;

* KONMMYECTBO pa3psaaoB, OTBEAEHHbIX NO4 NpeacTaBfieHne MaHTUCChl t = 5;
* HXXHAA rpaHvua anana3oHa 3Ha4vyeHuin nokasartens crenexlm L = —10;

* BEpPXHAA rpaHvua ananasoHa 3HavyeHnn nokasartens crenedn U = 10.

3. YKaxuTte MakcumaribHOe pacCTosiHMe Mexay COCeAHUMU NOSIOXKUTESTbHbIMU YMCnamMu B
cucTeMe cuncnenunsa ¢ nnasatowen toukon F(B,t, L, U), 3agaHHON crnegylowmmm napameT-
pamu:

* OCHOBaHWEe CUCTEMbI CUYUCTEHNs B = 2;

* KONMYECTBO Pa3psa0B, OTBEAEHHbIX NOA NpeacTaBrieHne MaHTUCChI t = 5;
* HYXKHSS TpaHnLa AManasoHa 3Ha4YeHui nokasaTens crenenn L = —10;
 BEPXHSS rpaHuLa avanasoHa 3HauYeHui nokasaTtens crenenn U = 10.




4. Ha xpaHeHue 4ncna B HEKOTOPOW MAaLLUMHHOM CUCTEME CUYMCIEeHNsa oTBoanTcsa 2 banTta:
1 6uT Ha 3Hak, 7 BUTOB Ha NokasaTenb M 8 6UTOB Ha MaHTuccy. [1na Yynucna BbiNMcaTb NO-
OuToBOE nNpeacTaBneHne B NamsaTL.

NNa6opaTopHbie paboThbl:

NabopaTtopHasn paboTta Ne1. BelYnCrMTENbHbBIA SKCMEPUMEHT, AEMOHCTPUPYIOLLMIA BO3HMK-
HOBEHME NOrpPeLLIHOCTU MPU OKPYINEHUN BELLLECTBEHHbIX YNCES

1. (B) PeanusoBaTb anroputm onpeaeneHns OCHOBaHUS CUCTEMbI cHUCneHns. HangeHHoe
3HadeHue 3aTtem BygeT MCnonb3oBaHO B NyHKTe 2. Ecnu Bbl BbINOMHAETE TONbKO 3adaHns
(A), TO, ckopee Bcero, Bbl MPOCTO MOXeTe NepeMEHHON, OTBeYalLen 3a OCHOBaHNE CUC-
TeMbl CYUCHEHMUS, MPUCBOUTL 3HAYEHNe 2 (ecnun TOMbKO Bbl HE UCMOSb3yeTe cneynanmau-
poBaHHble MaTeMaTnyeckne GMbnNMoTekn, B KOTOPbIX OCHOBAHWE UCMONb3YyEMOW CUCTEMDI
CUYUCNEHUS MOXET OTNNYaTLCA OT OBOWIKM).

2. (A) PeanusoBaTb anroputm onpegeneHnsa paspsagHoCTU MaHTUCChl U MALWMHHOW TOYHO-
CcTWU. HangeHHble 3HayeHns 3atem byayT ncnonb3oBaHbl B MyHKTax 4 u 5.

3. (A) MNpoBecTn BbIMMCNUTENBHBLIN AKCMNEPUMEHT, 4EMOHCTPUPYIOLMIA BO3HUKHOBEHME MO-
rPELLUHOCTM MPU OKPYrNEeHUN BellecTBEHHbIX Yucern. [na atoro paspaboTtate n peanuso-
BaTb anroputM, npeactasnsowmin cobon nocrnenoBaTesibHOCTb MPOCTLIX apudmeTnye-
ckux onepauun. B pesynbtate paboTbl anroputMa LOMKHbI ObiTb onpefeneHbl nepemeH-
Hble:

* result1 un result2, koTopble OTNMYaKOTCA APYr OT Apyra, XOTS C MO3ULMK KrnacCuyYecKom
MaTeMaTMKN OOMKHbl OblTb PaBHbI;

» absolute_error — pasHocTb Mexay resultl u result2;

* relative_error — pasHocTb Mexay resultl v result2, npenéHHas Ha resultl nmb6o Ha result2
(oTHocuTEnbHas owmnbka).

Mpumepbl anropuTMOoB:

a=0.1;
b=0.2;
resultl = a + b;
result2 = 0.3;

absolute_error = result1 - result2;
relative_error = absolute_error / resultl;

a=0.1;
resultl =a* 3.0;
result2 = 0.3;

absolute_error = result1 - result2;
relative_error = absolute_error / resultl;

4. (B) Bpy4Hyto npoBeCTU pacyéTbl NO COCTaBIEHHOMY anropuTMy (3a UCKNOYEHMEM Bbi-
YUCIEHUSI OTHOCUTENBbHON OWNOKN). YBeanTbes, YTO NOfyvYeHHble AaHHble COBMagaoT C
pesynbTatamun aKCNepuMeHTa.

5. ObopMUTL OTHET NO CreayoLemMy nnaHy:

* (B) TeopeTnyeckue pacy€Tbl MO NOCTPOEHHOMY anropuTMYy;
9



* (A) nporpaMmHas peanusaumsa n pesyrnbTaTbl BbIYUCIINTENBHOIO 3KCMNEPUMEHTA;

* (A) BbIBOAbI (4TO BbINO caenaHo B xoge paboThbl; kakne pesynbTaTtbl Obinn NonyyYeHbl B
XOAe BbIYUCIIUTENBHOIO 3KCNEepUMEHTa, HaCKOMbKO OHW COOTBETCTBYIOT TEOPEeTUYECKUM
pacyéTtam; KakoBa NpuyYMHa BO3HWKHOBEHMUS MOrPELLUHOCTU Mpu NPOCTOM Habope OencT-
BWI; KaK Nony4YeHHas B XOA4e aKCNepuMeHTa OTHOCUTENbHasA NOrpeLlHoCTb COOTHOCUTCA C
MaLUMHHOW TOYHOCTbLHO).

6. 3aWnNTUTb OTHET Ha OQHOM M3 NTabopaTOPHbIX 3aHATUN.

P.S. MNpu peanusaunn BCEX anropuTMOB NpeanovTUTENbHEE UCMNONb30BaTb 4-6anToOBbLIN
TVN AaHHbIX (single, float u T.4.). Ho B nageane Bawa peanusaunsa JOSMKHa NO3BONATL ner-
KO U3MEHUTb TUM [AaHHbIX BCEX BELLECTBEHHbIX MepeMeHHbIX, BCTPeYaloLnxca B Koae.
Hanpumep, Bbl MOXeTe onpeaenuTb Nonb3oBaTeNbCKMN TUN AaHHbIX Yepes nobon n3 Be-
LLIeCTBEHHbIX TUMOB, a BCE BeLLECTBEHHbIE NepeMeHHbIE OTHOCUTL K HEMY.

O6pasubl 3agaHun ana Apyrmx nabopaTopHbiX paboT MOXHO Hamtm B y4ebHOo-
MeToandeckoM nocobum «Cuctembl KOMNbIOTEPHON MaTteMaTUKK. JlTabopaTopHbIA NpakTu-
Kym» (CM. . 16 HacTosLwen paboyven nporpamMmmbl).

TecTOBbIle 3agaHUA:

Bonpocbl ¢ BapuaHTamMu oTBeTOB

Kputepui oueHuBaHus | LLkana oueHoK

BepHbii oTBET 1 6ann

HeBepHbI oTBET 0 6annos

1. Kakasi n3 nepeyvncneHHbIX Hxe apudMeTnyecknx onepauunm, Kak npasmno, NpUBOANUT K
BO3HUKHOBEHMWIO 3HAYUTENBHON OTHOCUTENBHOW NOrPeLIHOCTM pe3ynbTaTa BbIYMCIEHUNA:
a) crnioxxeHue AByx 6Nn3knx vmcen;

0) BbluMTaHWeE ABYX BrIM3KUX Yncer,

B) YMHOXeHWe AByX BNn3Kknx yucen;

r) AeneHve AByx BrmM3kux yncern.

OtBerT: 6)

2. Kakon cnocob BbINOMHEHNA paBHOMEPHOIo pa3bueHuns otpeska [a, b] Ha N nogoTpeskos
npuBeaéT K BO3HUKHOBEHWNIO MUHUMANbHO BO3MOXHOW BbIYUCIIUTENbHOW NOrPELLHOCTH:
a)h=(b-a)/N;

X[0] = &;

pnaior1 00N

Hayano uukna

X[i] = x[i-1] + h;

KOHeL LUnKna;

6) h=(b-a)/N;

X[N] = b;

ansiotr N go 1 warom -1

Hayano uukna

X[i] = x[i+1] = h;

KOHeL, LuuKna;
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B) h=(b-a)/ N;
anaiotr0go N
Ha4ano umkna
X[ij=a+1i*h;

KOHeL uuMKna;
Nnanaior0goN
Havano uMkna
X[il=a+ (b-a)*i/N;
KOHeL uukna.

OtBeT: 1)

3. Kakum cnocobom npegnoyvtutenbHee BblYUCAATb cpegHee apudmeTndeckoe m aAByx
BGrM3KNX NONOXUTENBHbIX YACEN a U b B CUCTEME CUMUCIIEHUS], B KOTOPOWN ANs1 NPOMEXY-
TOYHbIX BbIYUCIIEHUI HE UCNOJb3YHTCA AONONHUTENbHbIE MaALwne paspsabl?

a) Kak NpaBuno, TOYHee peaynbTaT, NoNyYeHHbIn No gopmyne m = (a+b) / 2;

0) KaKk NpaBuno, ToMHee pe3ynbTaT, NoyYeHHbIn no dopmyne m =a + (b-a) / 2;

B) TOYHOCTb BbIYUCIEHUI HE 3aBUCUT OT Bblbopa cnocoba BbIYMCIIEHWIA.

OtBerT: 6)

4. Kakum cnocobom npegnodtutesnibHee BblMUCASATbL cpegHee apudmMeTmyeckoe m aByX
6nM3KMX N0 MOAYIH0, HO Pa3HbIX MO 3HaKY Yncen a n b B cucteme CYMCREHUs!, B KOTOPOM
ANSA NPOMEXYTOYHbIX BbIYUCIIEHMI HE UCMONb3YHTCA AONOMHUTENbHbIE MITaALlne pasps-
abl?

a) Kak NpaBuno, TOYHee peaynbTarT, NONyYeHHbIN No gopmyne m = (a+b) / 2;

0) Kak NpaBuno, TouHee pe3ynbTarT, NoflyYyeHHbIn no dopmyne m =a + (b-a) / 2;

B) TOYHOCTb BbIYUCAEHU HE 3aBUCUT OT Bblbopa cnocoba BbIYMCIIEHUI.

OrtBerT: a)

5. K napameTpam CuUCTEMbI CYMCMEHMS C NNaBaloLWen TOYKON He OTHOCUTCS:
a) OCHOBaHME;

0) nokasaTens;

B) KONMMYECTBO pa3psaoB APOOHON YacTM MaHTUCCHI;

r) rpaHvLbl Anana3oHa 3Ha4YeHUN nokasartens.

OtBerT: 6)

6. NpencraBneHne BELLECTBEHHOMO YNCra B CUCTEME CUMCNEHMUS C NaBatoLwen TOYKOM He
COAEPXKUT:

a) 3Hak;

6) mogyne;

B) Nokasarenb;

r) MaHTUcCy.

OtBeT: 6)

7. K aTanam hopmMnpoBaHuns CTaHO4apTHOro npeacTraBneHns BEWECTBEHHOIO YyMcna B cuc-
TEME CYUCIIEHUSA C NMnaBaloLen TOYKON HEe OTHOCUTCS:
a) NpuBegeHne Ymcna K OCHOBaHUIO JaHHOW CUCTEMbI CHUCTIEHNS;
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6) Hopmanuaaums;
B) Aedasndukauus;
r) OKpyrreHve.
OtBeT: B)

8. YKaxute HeBepHOe yTBepXAeHune, Kacalolleecs pacnpegeneHuns ymcen sagaHHoOM cuc-
TeMbl CHUCNEHMUS C NMNnaBakoLLEeNn TOYKOW MO KOOPANHATHOM OCK:

a) yncna pacnpeaeneHbl paBHOMEPHO Ha BCel obnactu 3Ha4YeHu;

0) umucna pacnpegeneHbl paBHOMEPHO HE Ha BCeW 06MacTn 3Ha4YeHUr, a TONbKO MeXay
nocrnegoBaTesibHbIMW CTENEHAMN OCHOBAHUS;

B) paccTosiHne Mexay ABYMS nocriefoBaTesibHbiMn TeM 6onblue, yem Gonblue Ux nokasa-
Tenw.

OrtBerT: a)

9. MawwnHHas TOYHOCTb AAHHOM CUCTEMbI CHYUCIIEHUSA C NSiaBatoLlen TOHYKON paBHa

a) MMHMMaNbHOMY MOMOXUTENbHOMY HOPMarM30BaHHOMY YMCY 3TON CUCTEMbI CUYUCHIE-
HUS;

0) MMHUMaNbHOMY MOMOXUTENBHOMY AEeHOPManu3oBaHHOMY YNCIY JaHHOW 3TOM CUCTEMBI
CUYUCNEHUS;

B) pacCTOsIHMIO OT eMHM1LbI A0 CreayoLwero Yyicna, npeacraBuMoro B 3ToM cucteme
CUYUCTEHUS;

) pacCTOSAHMIO OT HYNA OO CneayLwero Yicna, NpeacTaBUMOro B 3TOM CUCTEME cYUCHe-
HUS.

OrtBerT: B)

10. MalwumHHOe npeacTaBrieHne BELLECTBEHHOIO Yncna B NaMATh KOMMNbOTEPa He coaep-
KUT:

a) nobnToBOe NpeacTaBneHne 3Haka Yncna;

0) nobuToBOE NpeacTaBneHne MOAys Ynucna;

B) NnobnTtoBOE NpeacTaBrieHne MaHTUCChI YMCNa;

r) nobutoBoe npeacraBneHne nokasaTens ymcna.

OtBerT: 6)

11. B pa3nnyHbIx cpeaax nporpaMmmMmMpoBaHUs, OCHOBAHHbIX HAa s13blKax BbICOKOIO YPOBHS,
co3gaBaeMble Nporpammbl, Kak NpaBumo, UCMoNb3yT apudmeTUYecKkmii conpoLeccop, B
KOTOPOM:

a) BblYMCIIEHUS BbINOSTHAKOTCA Hag, YMCNaMn paclUMPEHHOM TOYHOCTU; YMucna OgUHapHON n
ABOWHOM TOYHOCTU MCNONb3YyTCA Anst 0OMeHa ¢ NPoLEeCCOpPOM 1 onepaTUBHON NaMAThIO;
6) BblYMCIIEHMS BbIMOMHAKTCA Hag YMCaMmn OQUHAPHOW 1 ABOMHOM TOYHOCTHU; YMcna
pacLUIMPEHHOM TOYHOCTN MCNOSb3YTCA ANnst 06MeHa C NPoLeccopoM 1 onepaTMBHON Na-
MATbIO.

OtBeT: a)

BOI'IpOCbI C KPpaTKUMM TEeKCTOBbIM OTBETOM

| Kputepuin ouenmBanms | LLikana ovLeHok
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[ormkeH 6bITb ChopMynMpoBaH OTBET U3 2 6anna
YKa3aHHbIX BapMaHTOB (OAWH NN HECKOSb-
KO) UnnM aHanormyHble Nno cyTn OTBETbI C
anbTepHaTUBHLIMN TEPMUHAMU U onpeae-
NeHnsIMn

HeBepHbI oTBET 0 6annos

2 — BepHbIN OTBET
0 — HeBepHbIN OTBET

1. Kaknm o6pa3om BbINOMHAETCA NpaBuiibHOE OKPYrfeHne B CUCTEMaX CYMCIIEHMs C nna-
BalOLLEN TOYKOM B Cryyae, Koraa OKpYrnseMoe YUCIO pPacrnosioXXeHO POBHO MocepeanHe
Mexay AByMsi Yucnamm, npeacraBUMbIMU B JAHHON CUCTEME CUMCIIEHNA?

OtBeT: oo 6nmxanwero npeacTaBMMoro Ymcria ¢ MaHTUCCON, 3akaHYMBalOLLENCA YETHBIM
paspsaom; Ao bnukanwero npeacTaBUMOro Yncrna ¢ «4ETHOM» MaHTUCCOW; Ao Onukamn-
Len «4ETHOM» MAHTUCCHI.

2. [pn BbLINOSIHEHUN OKPYIIIEHUS B CUCTEME CUYUCIEHUS C MaBalolen TOYKOW Yy yucna
NosIBUNCS OOMNOSTHUTENbHbIV CTapwwimni paspsag. Kakoe gononHutenosHoe gencreue Tpeby-
eTCS BbINOMHUTb, YTOOLI NONYYUTb B UTOre CTaHO4apTHOe npeacTaBrieHne 3TOro Yucna B
JAaHHOW CUCTEME CHUCIIEHMSA C NMnaBatoLen TOYKON?

OTBeT: Hopmanusawms, JONoSHUTENbHAA HopManuaauus.

3. Kakasi xapakTepucTtmka MallMHHON CUCTEMbI CHUCHIEHNSA, B KOTOPOW BbIMOMHATCS He-
KOTOpble MaTtemaTuyeckue onepaunm, No3BossieT OLEHNTb OTHOCUTESTbHYIO MOrPELLUHOCTb
pesynbTaTta 3Tux onepauum?

OTBeT: MalWMHHAs TOYHOCTb; MaLLUMHHbIN 3MNCUMOH

4. Kaknm obpasom B ctaHaapTe IEEE 754 pewaetcs npobnema «OKONIOHYNEBON SIMbI»
HOPManun3oBaHHbIX CUCTEM CYUCIIEHUA?

OTtBeT: gobaBneHne B CUCTEMY CHUCIEHUS AEHOPMAnM30BaHHbIX YMCEN; UCNOSb30BaHMe
AEHOpPManm3oBaHHOM CUCTEMbI CHUCTIEHWSI.

5. Kakum oGpasom B cucTemax CUYMCNEHUs C NnaBaollleit TOYKOM peluaeTcs npobnema
HEeO[QHO3HaAYHOCTW B NPeACTaBNeHNN BELLECTBEHHbIX Yncen?

OTBeT: HopManu3auus; Hopmanuaauus CUCTEMbl CYUCMEHUS; UCMOMb3oBaHWe HOopMarnu-
30BaHHbIX Ymncen.

KpuTtepui oueHnBaHus LLIkana ougeHoK
HormkHbl 6bITb chopMynmpoBaHbl Bce ata- | 3 6banna

nbl

BepHo ykasaHbl BCe aTanbl, KpOMEe 04HOro 2 banna
BepHo ykasaH xoTta Obl 0AWMH aTan 1 6ann
HeBepHbii oTBET 0 6annos

2 — BEpPHbIN OTBET
0 — HeBepHbIN OTBET
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1. Nepeuncnute Tpu atana opMUpPOBaHUSA CTaHAAPTHOrO NpeacTaBneHnsa BeLeCcTBEHHO-
ro Yymcra B CUCTEME CUMCIIEHUS C NiaBatoLwen TOUKON.
OTBeT: npuBeAeHne K OCHOBaHUIO CUCTEMbI CHYUCIIEHUS; HOPManM3auns; oKpyrrneHme.

20.2 NMpomexyToyHaa aTrecTauus:

HpomemyTquaﬂ arrtecrtauud no gucumniinHe oCyllecTBliAeTCA B cbopme cobecenoBaHus
Nno 3K3aMeHaLMOHHbIM buneTam.

I'Iepequb BOMNMPOCOB K 3K3aMeHYy:

1. CucTeMbl cHMCNEHNS C NNaBaloLLEN TOYKOM N UX XapaKTEPUCTUKMN.

2. MalmrHHas TOYHOCTb M OLLIMOKM OKpYrneHus:.

3. MalnHHbIE CUCTEMbI CHUCNIEHUS U BbINONIHEHNE apUdMETNYECKMX OnepaLnin B KOMMb-
loTepe.

4. OueHka norpeLluHocTen apnpmMeTnIeckmx onepaumm n MateMaTUYeCKNX BblpaXKeHuNn.

5. ACTOYHMKM 1 Knaccuumkaumsa norpeLlHocTen pesynbTaTa Bol4mucrieHnn. [Npumepsl.

6. OCHOBHbIE MOHATUS U METOAbI TEOPUN CITIOXXHOCTN anropuUTMOB.

7. nuHHasn apudmMeTrka: npeactaBneHme 60nblnx Ymcen n peanusaumsi onepaumm Hag
HUMMW.

8. CMHTaKCU4ecknin aHanma mMaTemaTUYeCKMUX BblpaXKeHUW, NpeacTaBfeHHbIX Ha OCHOBE
obpaTHOM NOSIbCKOW HOTaLUMN.

valTepvm OoUueHUBaHuUA pe3ynbTaToB oGy'-leva npu npome)KyTquoﬁ aTtrTectTauumn.

OTtnuyHo: BbINONHEHME nabopaTopHbix padoT (A), (B), (C); n BbINONHEHME KOHTPOSIbHON
paboTbl Ha OLEHKY «OTIMYHOY»; U OTIIMYHOE BriaieHMe Teopuen n pelleHne 3agay Ha 9K-
3amMeHe.

XopoLwo: BbinonHeHne nabopatopHbix pabot (A), (B); 1 BbINONHEHME KOHTPONbHOW pabo-
Tbl HA OLEHKY HE HIKE «XOPOLLOY»; U BrageHne Teopuen u pelleHne 3agady Ha 3K3ameHe
He HMKE XOPOLLEro YPOBHS.

YOoBneTBOpUTESbHO: BbIMOMHEHNE NnabopaTopHbIiXx paboT (A); 1 BbINOMHEHNE KOHTPOSIb-
HOM paboTbl HA OLIEHKY HE HUXE «yOOBMETBOPUTENBLHOY; U YAOBNETBOPUTENBHOE Brage-
HMEe TeopUeEN N peLleHne 3agad Ha IK3aMeHe.

HeynoBneTBOpUTENbLHO: BbINOMHEHNE He Bcex nabopaTopHbix paboTt (A); unn HeBbINos-
HEHMEe UNn HEeyOOBMETBOPUTENBHOE BbIMOSTHEHNE KOHTPONbHOW paboThl; UM Heyaosne-
TBOpUTENbHOE BriageHne TeOpUEN UNN peLleHne 3adad Ha dK3aMeHe.

TectoBble 3agaHus pasgena 20.1 pekOMeHOYTCs K UCMOMb30BaHUIO MpU NpPOBeAeHUN

ANarHocTu4eckux paboT ¢ Lenbio OLEHKM OCTaTOYHbIX 3HaHMI MO pe3ynbTaTaM OCBOEHMS
JaHHOW ANCLMUMINHBI.
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