MNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA30BATE/TbHOE YHPEXXOEHUE
BbICLLEIO OBPA30OBAHUA

«BOPOHEXXCKWUWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmin kacenpon
LUNGPOBLIX TEXHOSOMMM

A
/Zf/ﬁf/ﬂ’ / Kypranun C.[.

22.04.2024 r.

PABOYASA NMPOMPAMMA YYEEHON AUCLUUMIIUHDI
51.0.27 METO[bIl ONTUMWN3ALINA

. Koa n HaumeHoOBaHUe cneynanbHOCTU:
02.03.01 MaTemaTuKa 1 KOMMbIOTEPHbLIE HAYKK

. Mpocdhnnb noaroToBKM:
MaTtemaTM4yeckoe 1 NnporpaMmmMmHoe obecnevyeHme NHPOPMAaLMOHHBIX CUCTEM U TEXHONOMNI

. Keanndumkaums BbinyCKHUKa:
b6akanaBp

4. dopma obGyUYeHuUA: oyHas

. Kacbenpa, otBevarowas 3a peanusauuio ANCUUNIIUHDbI:
Kadpeapa UMdpPOoBbLIX TEXHOOMN

. CoctaBuTenu nporpamMmmbi:
ATaHoB ApTem BukKTopoBuY, kKaHauaaT PU3NKO-MaTeEMaTUYECKUX HaYK, OOLUEHT kadenpbl Lund-
POBbLIX TEXHOSOrMM

. PekomeHpoBaHa:
HMC ®KH (npotokon Ne 5 ot 05.03.2024)

. Y4eOHbIN roa: 2027-2028 CewmecTp: 7



9. Uenu n 3apgaum y4e6HOM AUCLIMNIIUHDI

Llensmn ocsoeHust y4ebHOM OUCUMNINHBI SBASIOTCS:

— pas3BuUTME NpeacTaBneHnn 0 MectTe TeopmMm ONTUMU3aLNN B CUCTEME MaTEMaTUYECKUX
OVUCLNNINH;

— O3HaKOMJIEHNE C BO3MOXXHOCTSMU MPUMEHEHNS METOA0B ONTMMU3ALNKM MPU peLleHnn
3ajady npodeccroHanbHON AeATenbHOCTH.

3agayn yyebHOM aNCLUNIINHDI:

— N3yYeHne TeoPETUYECKNX OCHOB M Ba30BbIX NMOHATMIA METOA0B ONTUMM3ALINM;

— W3YYEeHNe YNCNEHHbIX N aHaNUTUYECKMX METOA0B ONTUMMMU3ALMN, UX JOCTOMHCTB U He-
AOCTaTKOB, YCIOBUN NX NPUMEHUMOCTN;

— npuobpeTeHne HaBbIKOB NOCTPOEHUS N aHann3a maTeMaTU4Yecknx moaenen B obna-
CTU oNTUMM3ALINM.

10. MecTo y4ye6HOM AncunMnnuHbl B cTpykType OOI:

AuncumnnuHa oTHocuTcs K o6s13aTtenbHon YacTtn 6noka b1. [1ns ycnewwHoro ocBoeHus guc-
UMNAvHbl HeobxoaMMOo npeaBapuTeSibHoe U3y4YeHne maTeMaTn4yecKkoro aHanmsa, NMMHENHON an-
rebpbl 1 aHaNUTUYECKON reoMeTpUn.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA Mo AucuUNNUMHe/Moaynto (3HaHUA, YMEHUSA,
HaBbIKK), COOTHECEHHbIe C NNaHMpyeMbIMU pe3ynbTaTaMyM OCBOEHUA obpa3oBaTeribHOM

nporpamMmmbl (KOMI'IeTeHLWIFlMVI) N UHOANKaTOpPaMUnN UX OOCTUXKEHUSA.

Kopg HasBaHue komneTeHummn Koa(bl) WHavkaTop(bl) MnaHnpyemble pe3ynbTaTbl 00y4YeHNUst
OrlK-1 | CnocobeH OlNK-1.1 | O6bnagaeT 6a30BbIMU 3HaeT OCHOBbl TEOpWUM  JIMHEMHOrO U
KOHCYNbTUPOBaTb U 3HaHWSIMUW, NOMNYYEHHBIMU | HEFIMHEMHOrO MPOrpaMMmnpoBaHUs, MeToabl
ncnonb3oBaTb B obnactu peLueHns 3agad NNHENHOro
dyHOaMeHTanbHble MaTemaTuyeckmx 1 (Mnn) | NporpammMmMpoBaHUs, LLeNIOYMCIIEHHOTO
3HaHWs B 0bnactu €CTEeCTBEHHbIX HayK. nporpaMMMpoBaHus, TPAHCMOPTHOW 3adauu,
MaTemMaTnyecKoro 3a4a4 HENMMHENHOrO NPOrPaMMMUPOBaHMS MPU
aHanusa, KOMMNEKCHOro HanNUuMU OrpaHUYEeHUn B BUAE PaBEHCTB U
1 (PyHKUMOHaNbLHOro HepaBeHCTB, hopMynMpoBKn 3agayv
aHanu3a anrebpb, YCINOBHOW UK ©e3yCcrnoBHON ONTUMMU3aLUN,
aHannTn4eckon MeTO4 MHOXuTenen JlarpaHxa, KpuTepuin
reomeTpumn, CunbBecTpa, ycnosus KyHa-Takkepa,
anddepeHumnansHon NPUHLMMbI AnHaMnyeckoro
reomMeTpuu 1 Tononoruu, nNporpaMM1MpoBaHUs.
anddepeHumansHbIX OlK-1.2 | YmeeT ncnonb3oBaTtb UX | YMeeT NPpUMEHATb aHanNUTU4ECKMe U YUCIeH-
YPaBHEHWIN, OUCKPETHOM B npocheccnoHansHom Hble MeToAbl ANdA pelleHus 3agad ogHomep-
MaTemaTuku n OesaTenbHOCTH. HOW Y MHOTOMEPHOWN ONTUMU3aLMK.
MaTemMaTUyYeCKOMN NOruku,
TEopun BEPOATHOCTEN, OlK-1.3 | VimeeT HaBblkn BbIGOpa BnageeT HaBblkaMu peLLeHns 3agadn NMHen-
mMatemaTu4eckon METO0B peLleHnNd 3agad | Horo nporpaMMMpoOBaHUSA  CUMMIIEKC-METO-
CTaTUCTUKMN U CryHarHbIX npodeccrnoHanbHon AOM, HaBblkaMu peLleHns TPaHCNOPTHOW 3a-
npoleccos, YUCINEHHbIX 0eATenbHOCTN Ha OCHOBE | Jayn MeTOL4OM MoTeHuManoB, HaBblkaMu pe-
MEeTO[0B, TEOPETUHECKON TEoPEeTUYECKUX 3HAHU. LeHnsa 3adayn HenMHenHoro nporpaMmmmpo-
MeXaHWKN B BaHMs MeToAoM MHOXuTenen JlarpaHxa wu
npoceccroHasbHow YUCTEHHbIMWU MeTodaMu (B YaCTHOCTU, MeTo-
OeaTenbHOCTL. OOM HaucKopewLlero rpagueHTHoOro cnycka),
HaBblkaMy peLLeHNsi 3a4adyn O HasHa4YeHUsIX
BEHrepCKMM METOAOM, HaBblkaMu peLleHus]
3aa4v O proK3ake.

12. O6beM AUCUMNNUHBbI B 3a4eTHbIX eanHuuax/vyac.: 4/144

dopma NpoMeXyTOYHOMW aTTecTaLun: 9K3ameH




13. TpyAoeMKOoCTb NO BMAam y4ebHom paboTbl

TpyaoemMKoCcTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
7 cemecTp
AyOVTOPHbIE 3aHATUSA 68 68
nekuum 34 34
B TOM 4uUcne: npaxkTn4eckne 34 34
nabopaTtopHble
CamocTtodarensHas pabora 40 40
B TOM yucne: kypcoBas paborta (npoekT)
dopMa npoMexyTo4HOM aTTecTaumm — 36 36
3K3aMeH
Utoro: 144 144

13.1. CopepxaHue QUCLUMNIUHDI

Peanusauus
Ne HavnmerosaHwve pasgena pasaena ancupn-
o n/n CogaepxaHve pasgena AMCUUNIUHBI NAWHBI C NOMO-
ONCUMNIUHBI _
LLIbHO OHJTANH-
Kypca, QYMK*
1. Jlekuum

1.1 BeegeHune. 3agaum ontumn- | CogepxxaHne npeameTta n obnactb npumeHeHnst meto- | https://edu.vsu.r
3aumm n ux knaccmduka- noB onTumusauun. Lleneas dyHkums. 3agadva koHey- | u/courselview.p
ums. HOMepHOM onTuMmu3aumn. Knaccel 3agay ontummsa- hp?id=2213

uun. Popmanmsaumsa akcTpemanbHblx 3agad. Mpu-
Mepbl 3agay onTUMU3aumm.
1.2 JlnHenHoe nporpammupoBa- | Bugbl 3agay nuHeHOro nporpammMmmpoBaHust, dpopmy- | https://edu.vsu.r
Hue. nMpoBKa 3agayn NMHEeNHOro NporpammMmupoBaHns B 06- | u/course/view.p

LLen, KaHOHUYeCcKon n cTaHgapTHou cdopmax. padm- | hp?id=2213
Yecku MeTo[ peLleHns 3a4ay NMHENHOro nporpaMmmu-

poBaHus. Cumnnekc-metToq nNpy U3BECTHOM [OMNYCTU-

MOM Ga3MCHOM peLleHMU. DKOHOMMYECKast UHTeprpe-

Tauus cuMmnnekc-meToda. HaxoxageHue HadvanbHOro

Jonyctumoro 6asncHOro pelueHnst MeToooM  UCKYC-

cTBeHHoro 6asuca. [JBovicTBEeHHas 3ajada JIMHEWHOro
NporpaMmMmpoBaHmsl. OKOHOMUYECKAs WHTeEpNpeTauns

OBONCTBEHHBIX NEPEMEHHBIX.

1.3 LlenouncneHHoe nporpam- lNocTaHoBKa 3agayun LEenovmcrieHHoro nporpammupo- | https://edu.vsu.r
MVpPOBaHMe. BaHunda. MeTopq BeTBen n rpaHuy,. Metoa Momopu. u/course/view.p

hp?id=2213

1.4 TpaHcnopTHas 3agava. Knaccuuyeckas TpaHcnopTHasa 3agada. Metop ceepo- | https://edu.vsu.r

3anagHoro yrna v Metod MWHMMAarnbHOW CTOMMOCTM | u/course/view.p
HaxoXOeHus ornopHoro nnaHa. Metog noTteHuuwanos. | hp?id=2213
TpaHcnopTHasa 3agava ¢ MPOMEXYTOYHBIMU MYyHKTAMMU.

3apava o0 HasHaveHusax. 3agadva Bbibopa KpaTyanero

nyTu.

1.5 3agayn HenMHEHOro Npo- dopmMynupoBKka 3agayvm HenMHenHoro nporpammupoBa- | https://edu.vsu.r
rpaMmupoBaHus 6e3 orpa- HUs. YncneHHble MeToabl Ge3ycrnoBHOM onTMMM3aumK | u/course/view.p
HUYEHUI. YHKUUN OOHOW NepeMeHHOoN. YucneHHble meToapl on- | hp?id=2213

TUMM3aUMK QYHKLMIA MHOTUX NEPEMEHHbIX (METOAbI HY-
NEBOr0, NEPBOro U BTOPOro NopsiaKkoB).

1.6 3agayn HenMHEHOro Npo- Meton mMHOxuTenen Jlarpanxa. Teopema KyHa-Tak- | https://edu.vsu.r
rpaMMMpOBaHUA C OrpaHu- Kepa. YcnoBusi onTumarnbHOCTU. YucneHHble MeToabl | u/course/view.p
YEHUSIMW. YCIOBHOW ONTMMMU3aL M. hp?id=2213

1.7 OcHoBbI AMHaMUMUYECKOoro O6nactn npumeHeHnss meToda AuMHammyeckoro npo- | https://edu.vsu.r
NporpaMmMmnpoBaHms rpammupoBaHus. MpuHumn onTumaneHocTn bennmana. | u/course/view.p

hp?id=2213
2. NMpaKkTn4yeckmne 3aHATUA

2.1 JInHenHoe nporpammupoBa- | Mpaduryecknin MeToa peLleHns 3agaun JIMHENHOTo https://edu.vsu.r
HKe. NporpaMMmnpoBaHus. u/course/view.p

hp?id=2213




Cumnnekc-meToa peLleHns 3agadm NMHENHOro Npo-
rpaMMmpoBaHus.

MeToapl MCKycCTBEHHOrO 6a3uca (AByxaTanHbIN CUM-
nrnekc-metoA, Mmetog 6onbLimnx wrpados).
[lBoncteeHHasa 3agaya NMHENHOro NporpaMmmMmnpoBa-
HUS.

2.2 LlenouncneHHoe nporpam- MeTtoga BeTBen u rpaHul. Metoa Momopu (oTcekatowmx | https://edu.vsu.r
MUpPOBaHMe. NnocKocTen). u/course/view.p

hp?id=2213

2.3 TpaHcnopTHasa 3agava. MeTogbl NOCTPOEHUSI OMOPHOrO NriaHa TpaHcnopTHou | https://edu.vsu.r

3agaym (MeToabl ceBepo-3anagHoro yrna, MuHumarnbs- | u/course/view.p
Horo anemeHTa, ®orens). hp?id=2213
MeTtoa noTeHuunanos.

3agada o HazHa4YeHusX.

24 3agayun HeNUHENHOro Npo- YuncneHHble meToabl 6e3ycnoBHOM onTuMmsaumm yHk- | https://edu.vsu.r
rpammmpoBaHus 6e3 orpa- LK OOHOW NepeMeHHON. u/course/view.p
HUYEHUI. YucneHHble meTogbl ONTUMM3aLMKM (PYHKUMIA MHorux | hp?id=2213

nepemeHHbIX. MeToapl HyNneBoro nopsaka.

YucneHHble mMeToAbl ONTUMM3auMM YHKLMA MHOMMX
nepemeHHbIX. MeToabl NepBoro nopsigka.

YucneHHble mMeToabl ONTMMM3auMM YHKLMIA MHOMMX
nepemeHHbIX. MeToabl BTOPOro nopsigka.

2.5 3agaymn HeNUMHENHOro Npo- MeTog MHOXMTENeN JlarpaHxa. https://edu.vsu.r
rpaMMUpoOBaHUSA C OrpaHu- YuncneHHble MeToabl YCNOBHOM ONTUMMN3ALINN. u/course/view.p
YEeHNsIMW. hp?id=2213

2.6 OCHOBbI AUHAMUYECKOro PeweHne 3apgay ontumusaumm metogom AuvHamwude- | https://edu.vsu.r
nNporpaMMmpoBaHUS. CKOro nporpaMMmpoBaHud. 3agada O prok3ake. u/course/view.p

hp?id=2213
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buabl 3aHATUN (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTtosaTenbHas
n/n | (pasgena) AMCUMNIUHbI Jlekunn MpakTnyeckue | JlabopaTopHble pabota Bcero
Beepnenve. 3agaum ontu-
1 | Mmn3aumm u nx knaccudum- 2 0 — 4 6
Kauus.
JInHenHoe nporpammumpo-
2 | Banue. 8 8 — 8 24
LlenoyncneHHoe npo-
3 rpaMMmnpoBaHue. 6 6 — 6 18
TpaHcnopTHas 3agava.

4 4 6 — 6 16

3apgavn HennHenHoro
5 | nporpammunpoBaHus 6es 6 6 — 6 18
OrpaHnYeHunn.
3aga4ym HenMHenHoro

6 | NnporpammMmnpoBaHuns C 4 4 — 6 14
OrPaHNYEHNUSIMMU.
OcHOBbI AHAaMNYECKOTrO

7 nporpamMmmMupoBaHus 4 4 — 4 12
Utoro: 34 34 — 40 108

14. MeToanyeckume ykasaHus ans oby4aroLmxcs N0 OCBOEHUIO ANCLUNSINHDI:

OcBoeHne aAncUMNNnHLI CKNagbiBaeTcs N3 ayanTopHou paboTsbl (y4ebHoM AeaTenbHOCTH, BbINOS-
HAeMOWN noA pPyKoBOACTBOM NpenodaBaTtens) u BHeayauTopHon paboTtbl (y4ebHon geaTenbHo-
CTN, peanusyemMon obyyarLmmcs CaMOCTOATENBHO).



AyauTtopHasa paboTta coctomT u3 paboTbl HA NEKUMSX U BbINOMHEHMSA NpakTU4ecknx (unu nabdo-
paToOpHbIX) 3a4aHnn B 00bEME, NpeayCMOTPEHHOM y4ebHbIM NnaHoM. Jlekumnsa npeacraBnseT co-
601 nocnegoBaTenbHOE N CMCTEMATUYECKOE U3NOXEHME Yy4eBHOro matepuana, HanpasreHHOro
Ha 3HaKOMCTBO OBOy4aloLLMXCA C OCHOBHBIMU MOHATUSIMU Y TEOPETUYECKMMU NOSIOXKEHUSAMUN N3Y-
Yyaemon gucumninHbl. JIeKUMOHHbIE 3aHATUA hopMmnpytoT 6a3dy Anga npakTudeckmx (mnu nabopa-
TOPHbIX) 3aHATUN, HA KOTOPbIX MOMYYEHHbIE TEOPETUYECKNE 3HAHUSA MPUMEHSAOTCS AN peLleHmns
KOHKPETHbIX NpakTuyecknx 3agad. Obyyatowmmcsa onsi yCnewHoro 0CBOEHNS ANCUUNIINHBI PEKO-
MEHAYeTCSA BECTM KOHCMEKT FIEKLUNIN 1 NpakTU4eckux (nabopaTopHbIX) 3aHATUMN.

CamocToaTenbHas paboTa npegnonaraet yrnybnéHHoe nyyeHne otaenbHbIX pasaenos Ancum-
NANHBI C UICNOSb30BaHMEM NUTEpPaTypbl, PEKOMEHAOBAHHOW NpenogasaTtesnemM, a Takke KOHCMnek-
TOB NEKUM, Npe3eHTauMoOHHLIM MaTepmanom (Npyu Hann4ymMm) 1 KOHCNEKTOB NpakTU4eckmx (nado-
paTopHbIX) 3aHATUIN. B kayecTBe nnaHa Ang camocToATeNnbHOM paboTbl MOXET OblTb UCMNOSb30-
BaH pasgen 13.1 HacToswen paboyen nporpaMmmbl, B KOTOPOM 3aPMKCUPOBAHbI pasgeribl guC-
UMNvHbl U UX cogepxaHue. B pasgene 13.2 paboyen nporpammbl onpeaensieTcs Konm4ecTBo
YacoB, OTBOAUMOE Ha CaMOCTOSATENbHYI0 paboTy Mo KaxXaomy pasgeny avcuunnuvHel. bonblwee
KONMYeCTBO YacoOB Ha CaMOCTOATENbHY paboTy OTBOAMTCHA Ha Haubonee TpyaHble pasgensl
ANCUNNNUHBLL. [1Ns CaMOCTOATENbHOrO U3y4yeHust oTAernbHbIX pasgenoB ANCUUNIINHBI UCNOSb3Y-
eTCs nepeYveHb NuTepaTypbl N OpYrMx pecypcoB, NepevncrieHHbIX B NyHKTax 15 n 16 HacTtoswen
pabo4yen nporpaMmmbi.

YCNeLwWwHOCTb OCBOEHUST ANCUMMNIINHBI ONpeaensieTcss CUCTEMATUYHOCTBIO 1 rnybuHon ayguTtop-
HOW 1 BHeayauTopHOW paboTbl obyyatoLerocs.

Mpw Mcnonb3oBaHWM ANCTaHLMOHHBLIX 06pa3oBaTenbHbIX TEXHOMOMIA U 3NIEKTPOHHOIO 00y4YeHUs!
Heo6X0aNMO BbIMONHATL BCe yKasaHus npernofaBaTtens, BOBpeMsi NoakmnoyaTtbes K online 3aHsi-
TUSIM, OTBETCTBEHHO MOAXOAMTb K 3ajaHuAM AS1 CaMOCTOSATEeNbHON paboThbl.

15. NepeyeHb OCHOBHOU U AONOJNIHUTESILHON NUTEpPaTypPbl, PECYPCOB UHTEPHET, HEOOXO-
OUMbIX OJIA OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHag nuteparypa:

Ne n/n McTOYHMK

KysHeuos, A. B. Beicluas maTtemaTtuka. MatemaTtudeckoe nporpammumpoBaHue : y4ebHuk / A. B. KysHe-
uos, B. A. CakoBuy, H. . Xonog. — 4-e n3g., ctep. — CaHkr-lNetepbypr : Jlanb, 2022. — 352 ¢c. —

1 ISBN 978-5-8114-1056-9. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NeKTpOHHO-6nbnuoTeyHasa cuctema. —
URL.: https://e.lanbook.com/book/211070.
MaHTenees, A. B. MeTogbl onTuMu3auum B npumepax v 3agadax : yuebHoe nocobue / A. B. MNaHTe-
> nees, T. A. lletoBa. — 4-e u3ga., ucnp. — Cankr-letepbypr : JlaHub, 2022. — 512 ¢c. — ISBN 978-5-

8114-1887-9. — TeKCT : aNeKTPOHHbIN // JlaHb : 3aNeKTpoHHO-6nbnuoteyHas cuctema. — URL:
https://e.lanbook.com/book/212129.

6) gononHuUTEnNbHas nNuTepartypa:

Ne n/n NCTOYHKK

AwmaHos, C. A. Teopus onTUMU3aLmMmn B 3agadvax u ynpaxHeHusx : y4ebHoe nocobue / C. A. Awma-
HoB, A. B. TumoxoB. — 2-e u3g., ctep. — CaHkr-lMeTtepbypr : NaHb, 2022. — 448 c. — ISBN 978-5-
8114-1366-9. — TeKCT : aNeKTPOHHbIN // JlaHb : 3aNeKTpoHHO-6nbnuoteyHas cuctema. — URL:
https://e.lanbook.com/book/210911.

Akynuy, . J1. MaTtemaTtunyeckoe nporpammMmmpoBaHue B npumepax u 3agadax / W. J1. Akynud. — 5-e

2 n3ga., crtep. — Cankr-lMeTtepbypr : NaHb, 2024. — 348 c. — ISBN 978-5-507-47317-5. — TekKcT : anek-
TPOHHbIV // JlaHb : aneKTpoHHO-6nbnmoTeyHasi cuctema. — URL: https://e.lanbook.com/book/360428.

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-006pa3oBaTeNbHble pecypchl (omumarnbHble Ppecypcbl MHTEPHET)™:
Ne n/n Pecypc
1 3HB BI'Y: https://lib.vsu.ru/
2 OneKTpoHHO-6nbnuoTeyHasa cuctema "YHmBepcutetckas oubnmorteka online"; http://biblioclub.ru/
3 OneKTpoHHO-6nbnuoteyHas cuctema "flanp"; https://e.lanbook.com/
4 OneKTPOHHbIN yHMBepcuTeT BITY: https://edu.vsu.ru/



https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
https://edu.vsu.ru/

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHus Ans CamocToATeNIbHON paboTbl

Ne n/n McTouHUMK
MaHTenees, A. B. MeTogbl onTMMmnsaumm B NnpuMmepax n 3agadax : yuebHoe nocobue / A. B. lNaHTenees,
1 T. A. JletoBa. — 4-e un3g., ncnp. — Cankr-lNeTtepbypr : llanb, 2022. — 512 c. — ISBN 978-5-8114-
1887-9. — TeKcT : aneKkTpoHHbIN // JlaHb : anekTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/212129.
Awmanos, C. A. Teopust onTumusaumm B 3agadax n ynpaxHeHusx : yuebHoe nocobue / C. A. AlumaHoB,
> A. B. TumoxoB. — 2-e u3g., ctep. — CaHkr-lNeTepbypr : JlaHb, 2022. — 448 c. — ISBN 978-5-8114-
1366-9. — TeKcT : aneKTpoHHbIN // JlaHb : anekTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/210911.
Akynuy, W. J1. MaTtemaTtunyeckoe nporpammmpoBaHue B npuMmepax u 3agadax / W. J1. Akynud. — 5-e
3 n3g., ctep. — CaHkr-lNMeTepOypr : JlaHb, 2024. — 348 c. — ISBN 978-5-507-47317-5. — TeKcT : anek-

TPOHHbIV // JlaHb : 3neKTpoHHO-6ubnuoTeyvHas cuctema. — URL: https://e.lanbook.com/book/360428.

17. O6pa3oBaTesfibHble TEXHONOrMU, UCNONb3yeMble NpuU peanusauum y4yebHOU AuCLM-
NNWHbI, BKNOYass AUCTaHUUOHHbIe obOpasoBaTtenbHble TexHonorum (AOT, aneKTpoHHoe
obyuyeHue (J0), cmewaHHOe 0OyyYeHMe):

Mpw peanusauun OUNCUMNINHBI MOTYT UCMOMNBb30BaTbCA TEXHOOMMM 3MEKTPOHHOIO 0byyeHus n
AVCTaHUMOHHbIE O0bOpa3oBaTenbHble TEXHOMOMMM Ha 6ase nopTtana edu.vsu.ru, a Takke gpyrue
AOCTYNHblEe pecypcbl ceTu VIHTepHeT.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:

AyauTtopus ans NeKUMOHHbIX 3aHATUIA: MyTbTUMeana-NpoeKTop, 3KpaH AN NPOeKTopa, KOMMbHo-
Tep € BbIXoAoM B ceTb «/HTepHeT». CneumanunanpoBaHHas mebenb (CTONbl y4eHU4eckne, CTy-
nbs, gocka). NMporpammHoe obecnedenue: LibreOffice v.5-7, nporpamma ansa npocmoTpa dpansos
dopmarta pdf, bpayaep.

AyouTtopus ona nNpakTUYEecKUX 3aHsaTUI: crieunanu3vpoBaHHas mebenb (CTonbl ydeHunyeckue,
CTynbs, JOcCKa).

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHNA TEKYLEN N NPOMEXYTOYHON aTTecTauum

MopAnoK OLIEHKN 0CBOEeHUs obyvatolumMmMmucs y4eGHoro matepuana onpenenseTca coaep-

XaHunem cneagyrwmnx pasgenoBs gUCUUNMITUHBIL

MugukaTop(bl)
Ne HanmeHoBaHue pasgena guc- KomneTeH- o
/n LMNNMHLI (MOaYnNS)) L) OOCTUXKEHUS LeHOYHblEe cpeacTBa
KOMNeTeHummn
BeeneHue. 3agaum ontuMmmnsa- OrlK-1.1
1 LMK 1 UX Knaccudukauus. OrkK-1 OrikK-1.2 KoHTponbHas pabota Ne 1
OlK-1.3
JInHenHoe nporpammupoBa- OrlK-1.1
2 Hue. OrlK-1 OrllK-1.2 KoHTponbHas pabota Ne 1
OlK-1.3
LlenouncneHHoe nporpammu- OrlK-1.1
3 poBaHue. OrnkK-1 OrnK-1.2 KoHTponbHas pabota Ne 2
OrlK-1.3
TpaHcnopTHas 3agava. OrnkK-1.1
4 OrK-1 OrK-1.2 KoHTponbHas pabota Ne 2
OllK-1.3
3agayn HENMHENHOIo Npo- OrkK-1.1
5 | rpammupoBaHus 6e3 orpaHu- OrK-1 OrK-1.2 KoHTponbHas pabota Ne 3
YEHUN. OllK-1.3




MuaukaTtop(bl)
Ne | HammeHoBaHue pasgena guc- KomneTteH-
OOCTWDKEHUNS OueHouHble cpeacTBa
n/n UMnnuHbl (Mogyns) ums(n)
KOMMEeTEHL MM
3agaymn HENMHENHOTo NpPo- OrkK-1.1
6 rpaMMUpoBaHUSA C orpaHnye- OrlnK-1 OrK-1.2 KoHTponbHas pabota Ne 3
HUSIMMU. OlK-1.3
OCHOBbI AUHAMUYECKOro Npo- OrkK-1.1
7 | rpaMMupoBaHus OrlnK-1 OrK-1.2 KoHTponbHas pabota Ne 3
OlK-1.3
lMpomexyTouyHast aTTecTauus
MNepeyeHb BONPOCOB K 3K3aMeHY
dopma KOHTpONs — 9Kk3aMeH

20. TunoBble OLEeHO4YHbIe CpeaACcTBa U MeToaMYeCcKMe MaTepuanbl, onpeaensiowme npowe-
Aypbl OLeHUBaHUS

20.1. TekywWwM KOHTPOSb YCNeBaeMoCTH
KoHTporb ycneBaemMocTu No AMCLMINIIMHE OCYLLIECTBIIAETCH C NOMOLLbIO CriegyoLmx oue-

HOYHbIX CPpeacCTB. KOHTPOJ1IbHAA pa60Ta.

TeKkylWnn KOHTPOSNb YyCneBaeMoCTU MNPOBOAUTCA B COOTBETCTBUMM C [lonoxeHuem o
0annNbHO-PENTUHIOBON CUCTEME KOHTPONSA 3HAHUW Ha dpakynbTeTe KOMMNbIOTEPHbIX Hayk BIY.

Mpwn BbICTABNEHUN OLEHOK MCMNOMb3YeTCA criefytoLlas wkana:
0-24 6anna — Heyao0BNETBOPUTENBHO;

25-34 6anna — yaoBneTBOPUTENBHO;

35-44 6anna — XopoLuo;

45-50 6annoB — OTNNYHO.

I'Ipumeprle 3aAaHunsAa Ans KOHTPOJIbHbIX pa60T

KoHTponbHasa paboTta Ne 1

3apanue 1 (15 6annos). PelwunTb 3agavy NMHEVHOro NporpaMMmMpoBaHns rpacomyecknm MeToaom
Z = 3xq + 2x, - max
xq + 3x, <15,
4x, + x, < 16,
x1=0,x, =2 0.
3apanue 2 (15 6annos). Hantn ontumMarnbHoOe pelleHve 3agadv IMHENHOro NporpamMmMupoBaHus
z = 5x; + x5 + x3 + x, — max
4x, + x3 + x4 = 16,
6x1 —4x, —x3 +x4 =4,
X1, X4 =0,
€CINN N3BECTHO ONTUMArbHOE peLleHne COOTBETCTBYHOLLEN BONCTBEHHON 3a4auun:
y, = 1,625, y, = —0,25.

3apanue 2 (20 6annos). PewunTb 3agavy NMMHEHOro NporpaMMmMpoBaHns CUMIMIIEKC-METOA0M.
Z = 3xq + 2x, = max
2%, + x5 <18,
2x; + 3x, < 42,
3x1 + Xy < 24,
x1=20,x, 20.



KoHTponbHas paborta Ne 2

3apganue 1 (20 6annoB). Hantn onTMManbHOE pelleHre 3agaym LenoyYnCcrieHHOro NporpaMmMmnpoBaHus,

ncnornb3ys MeTo OTCeKaroLuX MrocKoCcTen
z = 5x; + x, - max
2x1 +x, <3,
X1,%, € Z,
X1,%5 = 0.

3apaHue 2 (20 6annoB). Vicnonb3ysa MeToa NoTEHUMAaNoB, HAUTM ONTUManbHbIV NMaH NeEPEBO30K A1
TPaAHCNOPTHOM 3agaym (418 NOCTPOEHUA HavYanbHOro OMOPHOro NniaHa UCnonb3oBaTb METO CEBEPO-
3anagHoro yrna)

MyHKTbI B1 B> Bs B4 Bs MpeanoxeHue
A 1 5 2 2 6 100
Az 3 6 3 4 3 15
As 8 10 4 5 8 90
Cnpoc 30 40 55 70 10

3apaHwue 3 (10 6annoB). PewnTb 3agavy 0 Ha3Ha4YeHUAX BEHrepCkUM MeTogomM

B1 B> Bs B4 Bs
A1 41 32 83 18 87
Az 80 98 60 52 74
Az 80 33 43 87 68
Ay 63 e 15 86 51
As 32 41 57 64 35

KoHTponbHasa paborta Ne 3

3apaHue 1 (20 6anno.). Hant MuHUMyM yHKUMK f(xq, x;) = 4x2 — x1X, + X2 + x; METOOOM HancKo-
PEeNLLIEro rpaJMeHTHOro Crycka ¢ TOYHOCTbIO € = 0.1. B kauecTBe HavanbHoM Toukn BbibepuTe x(0) =
(0; 0)T. Harti MUHUMYM AaHHOM PYHKLMK, UCTONb3ys Heo6X0aMMOe M A0CTaTOYHOE YCIOBUS SKCTPe-
MyMa YHKLUMM MHOTUX NEPEMEHHbIX.

3apanue 2 (15 6annos). PewnTb 3agavy HENMHENHOTO NPOrpaMMMpPOBaHMS, NCNONb3Yst METOL MHOXMW-
Tenewn JlarpaHxa
{xz +y? — 4z > min
6x + 2z = 2.

3apanue 3 (15 6annoB). PelwnTb 3agady o prok3ake, ecriv n3BecTHbl ero BMectumocte W = 8, konu-
4eCTBO NpeaMeToB p = 5, a Takke Macca w; U LLeHHOCTb v; Kaxaoro npegmeTta

i |1 12|3|4]|5
Wi 31132
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MpuBenéHHbIE HUXKe 3a4aHUA PEKOMEHAYeTCsl UCNOoNb30BaTh NPU NPoBeAeHUN AUAarHOCTUYECKUX
pa6oT Ans oLUeHKU OCTaTOUYHbIX 3HAHUM MO AUCLUMNIIVHE

(1) 3apaHua c BbIGopom oTBeTa

3aganue

BapVIaHTbI oTBEeTa

BepHbIn
oTBeT

Ecnu gonyctumoe MHOXeCTBO (MHOXECTBO Aony-
CTUMbIX peLleHunin) 3agadm NMMHENHOro NporpaMmmum-
poBaHWsA He ABNSETCA OrpaHWYeHHbIM, TO 3Ta 3a-
gava...

a) Bcerga MmeeTt onTuMarnbHoOe peLleHune
0) HMKOrga He MMeeT ONTUManbHOro pe-
LeHus

B) MOXET Kak UMETb, TaK U HE NMeTb On-
TMManbHOro peLleHns

r) B 3agavax nNMHEMNHOro NporpaMmmmnpo-
BaHWUs1 4ONYCTUMOE MHOXECTBO BCceraa
OrpaHNYEHHo.

B

[aHa 3agayva onTuMmsaumu
X1X, — max

2x1 —3x, <8,

4x, + 6x, = 11,

x; =2 0,x, 2 0.
M3 npepcTaBneHHbIX yTBEPXXAEHUN BbIOEpUTE BEP-
Hoe.

a) faHHas 3agava siBnsieTcsa 3ajadven
NMHENHOro NporpamMmMMpoBaHns

6) naHHas 3agaya sBNseTcs 3ajaven
HeNMHENHOro NPorpaMMupPoBaHUs

B) AaHHad 3agava ABnseTcs 3agadven
6e3ycnoBHoOM oNTUMMU3aLLnn

r) AaHHas 3agava ABNseTCs 3afaven Le-
NOYNCIIEHHOro NporpaMmMmpoBaHng

Ha nepBom aTane aByxatanHoro (aByxdasHoro)
cUMMIieKkc-MeToa CTPoUTCSl BCromoraTernbHas Le-
neBasi QYHKLMS @, paBHasi CyMMe UCKYCCTBEHHbIX
nepemMeHHbIX 3agayn. VI3 npeactaBneHHbIX yTBEp-
XOeHWI BbibepnTe BEPHOE.

a) BHE 3aBUCMMOCTU OT TOro, ABndeTcs
nv paccmaTtpuBaemas 3agada nuHen-
HOro NPoOrpaMMMpoOBaHUA 3agaven mak-
cMMU3aLUM N MUHUMM3aunn, yHKUKA
@ BCerga MMHMMU3nNpyeTcs

6) BHE 3aBMCMMOCTM OT TOro, ABMsEeTCA
v paccmaTpvBaemas 3agada nuHen-
HOro NPOrpaMMMpOBaHUs 3aJaven Mak-
cuMmM3aunn nnu MMHUMU3aunn, pyHkumna
¢ BCErga MakcMMmmanpyetcs

B) eCnv paccMmaTtpuBaemas 3afada nu-
HEeWHOro NPorpaMMmnpoBaHnsa ABMNSETCS
3afjayen makcummnsaunn, To PYHKUUA @
MakcummaupyeTcs, u HaobopoT.

r) ecnu paccmaTtpvBaemas 3agada nu-
HEeMHOro NPorpaMMMpOBaHUS ABNAETCA
3afayen makcummusaunn, To PYHKUUA @
MUHMMU3NPYETCH, N HA0BOPOT.

W3 npeacTaBneHHbIX yTBEpXaeHun BeibepuTe He-
BEpHOe.

a) Ecnn ncxogHas (npsimas) sagava —
3agaya makcummsaumm, To ABONCTBEH-
Hasi K Hen 3agada OyaeT 3agadent MUHU-
Mu3auunn.

6) KoahdpmumeHtamum Leneson yHKUMM
OBOWCTBEHHOW 3afaun criyxat cBoboa-
Hble YneHbl orpaHNYeHNIn UCXOAHOM
(npsimoint) 3apaum.

B) UMcno nepemMeHHbIX B ABONCTBEHHOM
3agave paBHO YNCIy NepeMEeHHbIX B UC-
XoOHoW (Npsmoi) 3agade.

r) Kaxxgomy orpaHuyeHmnto MCXo4HoON 3a-
Aa4yn COOTBETCTBYET NepeMeHHas B
[BOWCTBEHHOW 3afave

M3 npencraBneHHbIX YTBEPXXAEHWI BbIOEpUTE He-
BEpHOe.

a) 3agayva Leno4vmMcneHHoro NporpaMmmu-
pOBaHWs MMeeT oNnTUMarnbHOe peLleHne
BCEeraa, korga uMeeT onTumarnbsHoe pe-
LLeHne COOTBETCTBYIOLasA ocnabneHHas
3agava.

6) B MeTode oTceKaloLmx MrocKoCTeN
KONMYeCTBO OTCEYEHUIN HE PaBHO KOMNW-
YeCTBY OrpaHMYEeHU paccmaTprBaemMon




3a4a4yu Leno4YncreHHoro nporpaMmmMmpo-
BaHUs.

B) BBoOuMbIE B MeTOAE OTCEKAOLLMX
MIOCKOCTEW AONOMNHUTENbHbIE OrpaHn4ye-
HMSA OTCEeKaloT HEKOTopble 06NacTn MHO-
rorpaHHMKa 40NyCTUMbIX PELUEHUN, B KO-
TOPbIX OTCYTCTBYIOT TOYKM C LIEMOYMUC-
NEHHBIMW KOOpAMHATaMMm.

r) PeweHune, nonyyeHHoOe C NOMOLLbIO
OKpyrneHua 0o uenoro ontuMalribHOro
peLLeHns COOTBETCTBYOLLEN ocriabneH-
HOW 3a4a4n, MOXeT He SABMNATbLCS ONTU-
MalnbHbIM pelleHnemM 3agadum Lernodvumc-
JNIEHHOr0 NPOrpamMMupoBaHns

(2) 3apaHua c KpaTKMM OTBETOM

3apganune

BepHbin
oTBET

Ha pucyHke nsobpaxeHo AonycTMoe MHOXEeCTBO 3a4adn NMMHENHOro NporpaMmmMupoBaHns
9x + 8y — max

—3x + 4y <12,
{ x+y <10,

4x —y < 20,

x=0,y=0.

Myctb (x*,y™) — onTMManbHOe peLleHe JaHHOW 3adadn. 3anuwinTe B OTBET BENUYUHY x* — y™.
y

(93]

T

1 2 3 4 5 6 7

2

Bbluncnute onpegenutens matpuubl 'ecce ans dyHKLUK
flxy,x) = 2x3 — 4xyx, + 263 — 2%, + 1
B Touke (1,1).

32

(3) 3apaHuA ¢ pa3BEépPHYTLIM OTBETOM

3apaHue 1. Hangute pelieHune 3agaym NMHENHOro NporpaMMMpoBaHms

Z = 4xq + 2x, — X3 > max
4x, — xp + 2x3 < 23,
X1+ 2x, + x3 < 26,
x1=20,x,=20,x3 =0,

ncnonb3ysa cuMmniekc-meton.

PelueHne.

MpuBeaém paccmaTpmBaeMyto 3agadvy K KaHOHUYECKON dhopMe:




z = 4xq + 2x, — x3 + Ox4 + Ox5 —» max
4x, — x5 + 2x3 + x4 = 23,
X1 + 2x, + x3 + x5 = 26,

X1 =20,..,x5 =0,

[MepemMeHHbIe x4 U Xz MOXHO NPUHATL 3a 6asucHble. MNpeobpasyem LeneByto PYHKLMIO:

Z = 4x; + 2xy — x3 + 0x4 + Oxs,
Z—4x1—2x2+X3+0x4+0x5 =0
CocTaBvM cumnnekc-Tabnuuy:

basnc X4 X, X3 Xy Xs PeweHnune
Xy 4 -1 2 1 0 23
X 1 2 1 0 1 26
z -4 -2 1 0 0 0

23/4
26/1

B z-cTpoke nwem Hanbonblumin N0 MOAYM OTpULaTENbHbIA 3NIEMEHT. OTO YNCHO -4, KOTOpPOE
HaxoguTcs B cTonbue x;, N03TOMY AaHHas nepeMeHHasi BBOAUTCA B 6a3nc, a COOTBETCTBYIOLLMIA
ctonbeu 6yneT Begywmm. [na onpegeneHnst Toro, Kakyto U3 nepemMeHHbIX HY>XHO BbIBECTU U3
6asuca, genvm anemMeHTbl cTondua «PeleHne» Ha COOTBETCTBYIOLLME MOSNOXUTENbHbIE 3ne-
MeHTbI BegyLlero ctonbua: 23/4 (ctpoka x,), 26/1 (cTpoka xz). Tak kak 23/4 < 26/1, To u3 6asuca

BbIBOAUTCA NepeMeHHada x,.

MepecynTbiBaEM CUMMNEKC-Tabnuuy:

Bbasuc X X X3 Xy Xs PeweHne
Xq 1 -1/4 1/2 1/4 0 23/4
X 0 9/4 1/2 -1/4 1 81/4

z 0 -3 3 1 0 23

B z-cTpoke nwem Hanbonblumin N0 MOAYM OTpULATENbHbLIA 3NIEMEHT. OTO YUCHO -3, KOTOPOE
HaxoauTcs B ctonbue x,, NO3TOMY AaHHas NepemMeHHasi BBoAUTCs B 6a3unc, a COOTBETCTBYHOLLMIA
ctonbeu 6ynet Begywmm. [Ana onpeaeneHnst Toro, Kakyto M3 NEPEMEHHbIX HY>XHO BbIBECTU U3
6asuca, genvm anemMeHThbl ctonbua «PeleHne» Ha COOTBETCTBYIOLLUME MOSNOXUTENbHbIE 3fe-
MEHTbI BegyLlero ctonbua. Tak Kak NonoXuTenbHbIN 3NEMEHT B BeaywemM ctonbue oavH (9/4) n

OH COOTBETCTBYET NepPeEMEHHOM Xz, TO 3Ty NEPEMEHHYI0 HY>XHO BbIBECTU M3 Basuca.

[MepecunTtbiBaeM cumnnekc-tabnumuy:

basnc X1 X, X3 Xy Xs PelueHve
X1 1 0 5/9 2/9 1/9 8
X, 0 1 2/9 -1/9 4/9 9
z 0 0 11/3 2/3 4/3 50

Tak kak B Z-CTPOKe HeT oTpuuaTesibHbIX 31IEMEHTOB, TO onTUMalribHOE peLleHne HaWuaeHo:

x;1 =8, x;=9, z*© =50.

OtBeT: x; =8, x; =9, z* = 50.

Kputepum oueHunBaHmns Bannbl
MmeeTcs BepHasi nocneaoBaTeNbHOCTb BCEX 3TANOB peLleHnsi, 000CHOBAHHO Mony- 3
YeH BEPHbIN OTBET.
lMony4eH HeBEpPHbIN OTBET U3-3a BbIYUCIIUTENBHOWN OLLMOKK, MPU 3TOM NMeeTCs 2
BepHasi nocnegoBaTenibHOCTb BCEX 3TanOB peLLeHus.
lMonyyeH BepHbI OTBET, OAHAKO MMEHTCH NPOMYCKN OOHOro UNn ABYX 3TanoBs pe- 1
LUEHWUSI.
PelueHve He COOTBETCTBYET HN OOHOMY M3 KPUTEPUEB, NEPEYUCIIEHHbIX BbILLE. 0




20.2. NMpomexyToyHana aTrecTauus

MpomexxyToyHas aTTecTaums no AUCLUMNIINHE OCYLLEeCTBNSAETCS C NMOMOLbIO CrneayoLwmnx
OLIEHOYHbIX CPEACTB: NepeyeHb BONPOCOB K 9K3aMeHY.

MepeyeHb BONPOCOB K 3K3aMeHy

1. lNocTaHoBKa 3afjayM KOHEYHOMepHOW onTummnsauuu. Knaccudukauusa sagad ontumMmsa-
Lmn.

2. 3apaya nuHenHoro nporpaMmmupoBaHus. Popmbl 3anncK 3agadn NMHENHOro NporpaMmMmm-
poBaHuA. [eoMeTprnyecKu MeTo peLleHns 3agadm NMHENHOro NporpaMMupoBaHnS.

3. Cumnnekc-meTon pelleHns 3agayvm IMHENHOro NporpaMmMmMpoBaHus. TeopeTuyeckme oc-
HOBbI CUMMNEeKc-MeToaa.

4. TlocTpoeHne HavanbHOro gonyctumoro 6asncHoro pewenuns. Metog 6onbwmnx wrpados

(M-meTop).

[MocTpoeHne HavyanbHOro AonycTMmMoro 6asncHoro pelleHus. [AByxatanHsin MeTos.

AHanus 4yBCTBUTESTIbHOCTU MOAENN.

[lBoncTBeHHas 3agadva NMMHENHOro NporpaMmmMmpoBaHns. Teopembl JBONCTBEHHOCTH.

[BONCTBEHHLIN CUMNNEKC-METOA. OKOHOMMYECKass WHTepnpeTauusi BONCTBEHHOW 3a-

aayu.

9. Ueno4yncneHHoe nuHenHoe nporpammMmmpoBaHme. MeTtoq BeTBen 1 rpaHul,.

10. LlenouncneHHoe nuHenHoe nporpammupoBaHne. MeTton oTtcekawowmx nnockocten ([o-
Mopw).

11.TpaHcnopTHas 3agada. MeTogbl NOCTPOEHUSA ONOPHOro NiiaHa TPaHCNOPTHOM 3a4a4n.

12. PeweHune TpaHcnopTHOM 3agayvn. MeTtog noTeHunanos.

13. TpaHcnopTHble 3agadn ocoboro Buga. 3agada 0 HasHayeHusaX. 3agada C MPOMEXYTou-
HbIMMW MYHKTaMMU.

14.OCHOBHbIE MOHATUA Teopun Urp. leomeTpuyecKknin cnocob peLleHnst Urpbl.

15.CBs3b TEOPUN UIP C NMMHENHBIM MPOrPaMMNPOBAHNEM.

16. HenuHenHoe nporpammupoBaHune. besycnosHas onTuMmnsaumsa oyHKUMM OOHON NepeMeH-
HOW.

17.HenuHenHoe nporpammupoBaHue. besycnoBHas onTMmMu3aums (OyHKUUMKM MHOMMX nepe-
MeHHbIX. MeTog Xyka-[xunsca.

18.HenuHenHoe nporpammupoBaHue. besycnoBHas ontumMmsaumsa QyHKUUMU MHOIMX nepe-
MeHHbIX. MeToa Hanckopenwero rpagueHTHOro cnycka.

19.HenuHenHoe nporpammupoBaHue. besycnoBHas onTumMu3aums (OyHKUUM MHOTMX nepe-
MeHHbIX. MeToa HbloToHa.

20.HenuHenHoe nporpammupoBaHune. ONTMMM3aumst Npyu HaNMYUM orpaHNYeHn B Buae pa-
BeHCTB. MeTog MHOXMTenen Jlarpanxa.

21.HennHenHoe nporpammmnpoBaHue. ONTuMmMsaumns npyu Hannu4ymMm orpaHuyYeHnin B BUAE He-
paBeHcTB. Ycnosusa KyHa-Takkepa.

22.3agaun HenMHEenHOro nporpaMmmupoBaHust cneumnanbHoro Buaa. CenapabenbHoe npo-
rpaMmMupoBaHue.

23.3apauun HernMHENHOro NporpaMMupoBaHus crieymnansHoro Buga. KsagpatnyHoe nporpam-
MUpPOBaHMeE.

© N oo



24.3apgava AMHaMUYEeCKOro nporpammupoBaHms. MNpuHLMN ONTUManbHOCTU U YHKLMOHa M b-

HOE€ ypaBHEHUNE bennmaHa.

[lna oueHnBaHunA pe3ynbTaTtoB 06y‘-IeHI/IF| Ha 3K3aMeHe UCMNOoJib3yeTCA 4-6annbHas Wana: «OTIIUYHOY,

«XOpPOLOo», «yaoBIEeTBOPUTESIbHO», KHEYOBNETBOPUTEITIbHO».

KpuTepunm oueHnBaHNss KOMMNETEHLNI

YpoBeHb
cdopmmpo-
BaHHOCTM KOM-
neTeHLnn

LLikana oueHokK

[aH nonHbln, pa3BépHyTbIi OTBET Ha MOCTAaBMEHHbIN BOMNPOC (BO-
npocel), oby4varowmnca csobogHo onepupyeT OCHOBHBLIMU MOHATU-
AMU AUCLMNIVHBI, OPUEHTUPYETCA B NpeaMeTHon obnactu. N3noxe-
HWe MaTepuana He COAEePXMUT OLLUMOOK, OTNMYaeTcsa nocneaosaTenb-
HOCTb}0, F[PAMOTHOCTbIO, JTOTMYECKOW CTPOMHOCTLIO.

[NoBblLLEHHbIN
YPOBEHb

OTnunyHo

[aH pa3BEépHyTbI OTBET Ha NOCTaBMNEHHbIVM BONPOC (BOMPOCHI), 06y-
yawwmcss cBobOgHO onepupyeT OCHOBHLIMU MOHATUMAMW AWCLIM-
NNWHbI, OPUEHTUPYETCS B NpegMeTHon obnactu. MaTtepuan msno-
)KEH B LENTIOM MOCMefoBaTENbHO U FPaMOTHO, OTCYTCTBYHOT rpyOble
owmnbkn, OQHAKO MMEKTCHA OTAelNbHble HETOYHOCTU B onpeaene-
HUAX, BbIYMCNEHUSIX, OOKA3aTeNnbCTBaX, WU3NOXEHUSIX MONOXEHUN
Teopuu.

Bba3zoBbili ypo-
BEHb

XopoLuo

OTBeT Ha NOCTaBNEHHbIV BOMPOC (BOMPOCHI) COAEPXKUT UINOXEHNE
TONbKo 6a30BOro TEOPETUYECKOro Matepmnana, UMelTCs OLWNBKM B
onpeaeneHnsix, BbIYMCIEHNUSIX, JoKa3aTenbCcTBax, OpMynmMpoBKax
nonoXxeHun Teopuun. HapylueHa nornyeckas nocrnegoBaTensHOCTb B
N3NoXeHun MaTepuana.

Moporosebiii
ypOBEeHb

YnoBneTBOpUTENbHO

OTBET Ha NOCTaBMNEHHbIN BONPOC (BONPOCHI) OTCYTCTBYET, NGO co-
AepXuT rpybble owmnbku B onpedeneHusx, BblYMCNEHUsX, OoKasa-
TenbcTBax, hopmynmpoBKax nonoxeHun Teopun. ObyyatoLwmncs He
BnageeT OCHOBHbIMW MOHATMAMU AncumnnuHbl. OTCyTCTBYeT fnoru-
Yyeckas nocrnefoBaTe/lbHOCTb B U3NOXEHUWM matepuana.

Hey,qosneTBopMTen bHO




