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1 leap TUCHUTITHHBI.

B pE3yiabTaTeC OCBOCHUIA HaHHOﬁ JAUCHUIIIMHBL Y o6yqa}omeroc;1 JOJI?KHBI OBITE

c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOHM MPO(EeCcCHOHAIBHON 00pa3oBaTeIbHON IMPOrPaMMBbI
OakanaBpuara (nanee - OIIOII): OIIK-1
CopepxaHre KOMIETCHIIUN KaK TUIAHUPYEMBIX PE3yNbTaTOB OOYUEHHUS 1O TUCIUTUINHE

cM. Tabimmuel 1 u 2.

1.1 ®opmupyembie KOMIETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HaumenoBanue Buaa
KOMIIETEHLIUU
(vHugepcanvHas,
obujenpogpeccuonanvras,
npogeccuonanvnas)

HaumeHnoBanue kareropuu
(TpyIIIBI) KOMIIETEHIUI

Ko 1 Ha3sBanne KOMIETEHIINH

obmienpodeccuonambHast

TeopeTuueckue u
MPAKTUICCKUAE OCHOBBI
npodeccuoHaIbHON
JeSITEITBHOCTH

OIIK-1 CiocobeH npuMeHsITh
(byHIaMeHTaNbHbBIC 3HAHHS, IOJyYCHHBIC B
001acTH MaTeMaTHYECKHUX U (HJIIH)
€CTECTBEHHBIX HayK, M HCIOJIb30BATh UX B
npohecCHOHANIBHOM JIeATEIbHOCTH

1.2 UHauKaToOpbl J0CTHKEHUSI KOMIIETEH Ui
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIIUH, (OpMUpPyeMble AUCIUILITTHON

Kon v nasBanue

Nuaukatopsl 1OCTUKEHUS

JAvcuuninHel U NpakTUKH,

(hyHIaMeHTaTLHBIC 3HAHUS,
MOJTydeHHBIC B 00J1aCTH
MaTeMaTHIECKHUX U (FUTH)
€CTECTBEHHBIX HAYK, U
HCIIONh30BATh UX B
npoeccnoHaIbHON
JeSTeTLHOCTH

OCHOBBIBasICh Ha (pakTax u
KOHIIETIIMSIX TEOpHUi B 00s1acTn
MaTeMaTHYECKHUX H
€CTECTBEHHBIX HAYK, BBIJCIIS
IJIABHBIE CMBICIIOBBIC aCIIEKTHI B
JI0Ka3aTeJIbCTBAX;

1.2 PemaeT npakTuueckue
3aJa4d Ha OCHOBE
($yHIaMEHTaIbHbBIX 3HAHUH B
o0sacT MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK

1.3 PemaeT npogeccuonanbHble
3aJa4y B UCCIICIOBATENbCKON 1
MIPUKIIATHON JIEATETLHOCTH,
HCTIONB3YS OCHOBBI
COBPEMEHHBIX MaTeMaTHYECKUX
TEOpUN

KOMIIETCHLIUH komnereHuuu no OITOIT thopmupyronme kommnetennuto OITOIT
OIIK-1 Criocoben 1.1 cTporo noka3biBaeT b1.0.10 MaremaTuueckuii aHaInu3
MIPUMEHATH MaTeMaTHYCCKUC yTBEPKACHNUS, | 51.0.11 Anrebpa n reomeTpust

b1.0.13 JTuckpetHas maTeMaTuKa
b1.0.14 Teopus BeposiTHOCTEH U
MaTeMaTH4yecKasl CTaTUCTHKA
b1.0.17 JuddepenunansHsie
ypaBHEHUS

b1.0.20 ®usuka

b1.0.25 Teopus urp u uccieaoBaHue
onepaunun

b2.0.02(Y) Hayuno-
HccIeaoBaTenbeKas pabora
(moyueHne NepBUYHBIX HABBIKOB
HAYYHO-HCCIIEA0BATEIbCKON paboThI)
®DT/.01 BoipaBHuBalomuii Kypc
MaTeMaTUKH U HHPOPMATHKHU

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanxe
Tabnuna 3 — 3HaHus, yMEeHUsI, HaBbIKU, GOpMUpPYEMbIE AUCIUILTNHON




Kon 1 na3spanue
KOMIIETEHIINHU

WNHIuKaTopsl JOCTHKEHUS
KOMIIETCHITNH,
3aKpEIUICHHBIC 32
MUCLUIIIMHON

3uanus1, yMeHus, HaBeIKH (3YB),
(hopMupyeMbIe AUCIUTUTHHOM

OIIK-1 Cnocoben
MPUMEHSATh
(hyHIaMeHTaTbHBIE
3HAHUS, TIOJYYCHHBIC B
obmactu
MAaTEeMaTHYECKUX U
(1nn) ecTeCTBEHHBIX
HayK, ¥ UCTIOJIh30BaTh
uX B npodeccuoHambHON
JIEeITEIIBHOCTH

1.2 PemaeT npakTuueckue
3aJa4d Ha OCHOBE
($byHIaMeHTaIbHBIX 3HAaHUN
B 00JIaCTH MaTeMaTHYECKUX
1 €CTECTBEHHBIX HAYK

3HaTh!

—  OCHOBHBIC TIOHSATHS AITOPUTMH3ALINH;
—  COBpEMEHHBIC HH(POPMAINOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH;

—  (hopMyJIBI COKPAIICHHOTO YMHOXCHUS,
JEHCTBHUS CO CTENECHAMH M KOPHIMH,
TPUTOHOMETPUYECKUE (HOPMYITHI,
norapupmMudeckre HopMyIIbI;

—  CBoOiicTBa (hYHKITHIA,

—  METOJbI PEUICHUS YPaBHEHUH U
HEpaBEHCTB.

YmMmern:

- MMpEACTaBJIATh 3a4a1y B BUJAC aJilrOpUTMa
B CJIOBECHOM, TpadUIeCcKOi 1 MPOrpaMMHOM
tdopmax;

- IMPUMCHATH COBPEMCHHBIC
nH(pOpPMaMOHHO-KOMMYHHKAIIHOHHEIE
TCXHOJIOTUH JIA PCHICHUA NPAKTUYCCKUX
3a1a4;

—  BBINIOJHATH TOXKJCCTBCHHBIC
npeoOpa3oBaHus aNreOpanvIecKux
BBIPXCHUI C IPUMEHEHHEM (HOPMYJT
COKpAILIEHHOI'O YMHOKEHUS, AEUCTBUI CO
CTCIICHAMU U KOPHAMU,

—  HCIIONB30BAaTh CBOMCTBA (PYHKITHIA,
BBITIOJHATH TOCTPOSHHE TPAPHKOB
(yHKIHIA;

—  peuaTrh ypaBHEHHS U HEPABECHCTBA.
Baaners:

—  CIIOCOOHOCTBIO peliaTh CTaHJapTHEIC
MPaKTHYECKUE 33/1a491 C IPUMEHEHUEM
(byHIaMeHTaJIbHBIX 3HAHUH B 00J1aCTH
MaTeMaTHKH U HH)OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

2 O0BbEM M TPYI0EMKOCTH JUCHMILIUHBI 110 BUIaM YUeOHBbIX 3aHSITHI.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Tabmuma 4 — O6beM U TPYJ0EMKOCTh JUCITUTUIMHBI TT0 BUaM yU4eOHBIX 3aHSATUH

O0BEM "acoB
OO6mias Tpy10eMKOCTb ¥ BUABI Y4eOHOH paboThl O AUCIMILIMHE, IPOBOUMEIC B 1o popman
pasHbIX hopmax 0byeHHs
(00]0)
1 OO0wmas Tpy10€MKOCTh TUCIUTUINHBL 108
2 KoHrakTHas pabdoTa 00y4aromuxcs ¢ mnperojaaBatenemM (1Mo BUAaM Y4eOHbBIX 3aHSTHIA) 60
(Bcero)
AynutopHas padota (Bcero): 60
B TOM YHCIIE:
MPAKTUYECKUE 3aHATHUS, CEMUHAPHI 24
nabopaTopHbIE 3aHTHS 26
B HHTEPaKTUBHOU hopme




3 CamocTosTenbHas pabota o0yJaronuxcs (Bcero)

48

4 IIpoMexxyTOIHAS aTTECTAIlUs 00YJArOIIerocs - 3a4eT

3. Y4yeOHO-TeMATHYECKH I IJIAH U COIeP:KaHNe JUCHUILINHBI.

3.1 YuyeOHO-TEMATHYECKUH IJIAH

Tabnuua 5 - YueOHO-TeMaTHUeCKuii m1aH 04HOM (hOpMBI 00yUSHHS

- Obmasi| TpymoeMkocTh
B TpymoéM|  3aHATHH (dac.) DOopMBI TEKYILLETO
E PaBI[GJILI U TEMbI AUCHUIIIINHBI é;(;ceTel; 00 npggagg);fﬁ)ﬂqﬂoﬁ
= 110 3aHATUAM AynuTopH. aTTecTaluu
2 uac.) 3aHATHS CPC yCIIEBa€MOCTH
2 JICKII. | IPAKT.
Cemectp 1
1. Mamemamuxa 54 24 30
1 | 1.1 Apugpmemuueckue svruucieHus 2 2 KouTponsHas
2 | 1.2 Ilpeobpazosanue aneebpauueckux ulpaxceHull 6 4 pabora Ne 1
3 1.3 @yuxyuu u epaguxu 16 8 KonrponbHast
pabota Ne 2
4 | 1.4 Ypasnenus u nepasencmea 16 8 KonTposbHas
5 | 1.5 Cucmemsi ypasuenuii 2 pabora Ne 3
6 1.6 Tpueonomempus 12 10 KourposnbHast
pabota Ne 4
2. Unghopmamuka 54 26 28
2.1 lNocmpoenue O10K-cXxembl TUHENHO20 2 2
! aneopumma
2.2 Ilpoepammnas peanuzayusi NPOCMbIX JUHCUHBIX 2 2
8 aneopummos
9 | 2.3 Vcnosuvie onepamopei 4 KoHTponbHast
2.4 [uxnuueckas cmpykmypa ¢ 3a0AHHbIM YUCTIOM 4 pabota Ne 5
10 noemopeHu
11 | 2.5 Huxnwvl ¢ npeo- u nocmyciroguem 4 2 2
2.6 Cocmasnenue O10K-cxeMbl anOpUMMAa ¢ 2 2
12 yuxamu
13 | 2.7 Oonomepmbiti maccus 2 2
14 | 2.8 Copmuposka maccueos 6 2 4 KontponbHas
pabota Ne 6
15 | 2.9 /leymepnuiii maccug 4 2 2
16 | 2.10 Becmpoennvle npoyedypol u pynkyuu 2 2
17 | 2.11 Honvsoéamenvckue npoyedypuvl u GyHKyuu 4 2 2 I;Z}égznﬁfz;ﬂ
18 | 2.12 Pexypcuemnvie (pyHryuu 6 1 5
19 | 2.13 Cmpoxkosbiti mun oanHwix 4 1 3
20 | 2.14 @aiinoswiii mun danmvlx 4 1 3 I;‘;}éﬁ(;ﬂ;fgﬂ
21 | 2.15 Paboma c epaguxoii 4 1 3
[IpomesxyTouHas aTTecTauus - 3auem 3a4er
MTOI'O no cemectpy 1 108 26 24 | 58 3a4er

3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI

Tabnuma 6 — ConepkaHue TUCIUTUTHHBI

No
/1

HaumenoBanue paznena,
TE€MBI JUCIUTIIAHBI

Copeprkanue 3aHATHS (KopomKo)

Cooeporcaniue npakmu4eckux 3aHamuil




HaumenoBanue paznena,

Copeprkanue 3aHATHS (KOpomKo)

/o TEMBI TUCIUIUTUHBL
1 Mamemamuxa
1.1 | Apupmemuueckue Apudmernueckne BbMHCIEHUA. [IpeoOpazoBaHme pamMOHATLHBIX
BLIYUCTICHUS BbIpakeHMH.  JIWCTBHSL €O CTENEHSAMH W KOpHSAMH. PerieHue
MPOTOPITUH.
1.2 | Ilpeobpazosanue ToxaecTBeHHBIC IMPEOOpa30BaHUS — AITeOpPaluecKUX  BBIPAKEHUIA.
aneedpauveckux evipaxcenuti | Pasnoxenue MHOTO4JICHOB Ha MHOXHTENH, (OPMYIIBI
COKpPAILICHHOTO YMHOXEHHUS: KBaJpaT CyMMbI U Pa3HOCTH, KyO CyMMBI
W Pa3HOCTH, pPa3HOCTh KBagpaTOB, CyMMa M pa3HOCTh KyOOB.
JlelleHne MHOTOWIEHOB, BBIACIEHUE IEIOW YacTH HEMPABHIBHOU
npobwu, Teopema besy.
1.3 | @yuxyuu u epaguxu OcHoBHBIE cBoiicTBa (DYHKIUH (YETHOCTH M HEYETHOCTH (PYHKIHH,
MEPUOIUYHOCTb, HYIH (DYHKIMH M TPOMEXYTKU 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTb, JKCTPEMYM (YHKIMH, OTPAaHHYCHHOCTD).
OcHoBHBIC y1eMeHTapHbie (yHKIHU. OCHOBHBIC CBOWCTBA JIMHECWHOM
¢dbyakmun, rpaduk auHerHOW (yHKIMH. KBamparnunas ¢yHkius, ee
CBOWCTBa, TrpaduK, OCHOBHBIe mapameTpbl. OOmue CBOHCTBa
CTETIeHHBIX (YHKIWA, TpadUKN CTETICHHBIX (PYHKIIUH.
[okazarenbHass ¢yHkuusi, ee rpaduk. OCHOBHBIE CBOWCTBa
nokaszarenbHo ¢GyHkuuu. Jlorapupmuyeckas ¢GyHKus, ee rpaduk.
OcHOBHEIE CBOMCTBa JorapupMudeckoi GyHKITUH.
I'eomerpuyeckue npeodbpazoBanus rpaduKoB QyHKIIHHA.
1.4 | Vpasnenus u nepasencmaa Pewienre nunHeiHbIx ypaBHeHU. KBapaTHble ypaBHEHUSL.
ParnmonansHble ¥ UppalMOHANIbHBIE YPABHEHHS.
Penrenue nmokazarenbHBIX U JIOTapUPMUUECKIX YPaBHEHHH.
Pemenue JMHEHHBIX, KBaJpaTHBIX, IpoOHO-palMOHAIBHBIX
HEPaBEHCTB.
1.5 | Cucmemul ypasnenuii Pemenne cuctem NByX ypaBHEHHUI C IByMs IepeMEHHBIMH. Pemienue
CHCTEM HEPaBEHCTB.
1.6 | Tpueonomempus [IpeobpazoBaHye TPUTOHOMETPUIECKHX BBIPAKEHHIA.
OOpatHbIe TPUTOHOMETPUYECKHE (PYHKIIHIH.
Pemenne  mpocTeHImIMX ~— TPUTOHOMETPUYECKHMX  YpaBHEHMH U
HEPaBEHCTB.
2 Hugpopmamuka
2.1 | Ilocmpoenue  6aok-cxemwr | CocTaBiieHHE OJIOK-CXEMBI IMHEWHOTO aJITOPUTMA.
JUHENHO20 an2opumma
2.2 | Illpoepammnas  peanusayus | THUIBI JaHHBIX: BELIECTBEHHBIE, LIEJbIC, JOTUYECKUE, CAMBOJILHBIE.
npocmulx auneiinvix | CTpykTypa mnporpaMMbl. Onepanuu BBoJa M BbiBojga. OCHOBHBIE
aneopummos Mmaremaruueckue pyHkuuu: abs(x), sqr(x), power(x,a), sqrt(x), sin(x),
cos(x), random(x), round(x).
Oneparuu yacTHOE OT JieeHust div 1 0cTaToK OT jeeHust mod.
Pemenue 3anau.
2.3 | Ycnognwvie onepamoput PasBeTBnstonIecs CTPYKTYpBl aITOPUTMOB. Y CIIOBHBIE OIIEPATOPHI.
2.4 | Huxnuueckas cmpykmypa c | llonstue 1wkina. THObBl anropuTMOB ¢ IHMKIamu. [lukimudeckas
3a0aHHbIM yyciom | CTpyKTypa € 3aJaHHBIM YHCJIOM TOBTOpeHuil. OmnepaTopbl LHKJIOB.
Nno6mMopeHu Omnepatop numkia for.
2.5 | Luxnol c npeo- u | Huxner ¢ npea- u mocryciaoBueM. Omeparop mukima Repeat...Until.
nocmyciosuem Omnepatop 1mkiaa While. BiiosxeHHbIC TUKITBL.
2.6 | CocraBnenue Onok-cxeMmbl | Pemenne 3amau Ha COCTaBIICHHE AJITOpPUTMa C LUKIOM(aMH) U €ro




HaumenoBanue paznena,

Copeprkanue 3aHATHS (KOpomKo)

/o TEMBI TUCIUIUTUHBL
aNTopUTMa C HUKJIAMH OJI0K-CXEMBI.

2.7 | OonomepHvli maccus OmnomepHbIii MaccuB. OOBSBICHHE MAacCHBOB. BBOI H BEIBOX
MaccuBoB. [lonck sneMeHTa MaccuBa, YAOBIECTBOPSIOLIETO 3aJaHHBIM
YCIIOBHSIM.

2.8 | Copmuposka maccueos MeToabl COPTHPOBKM MaccuBa. MeTol NPOCTOro WM MOPSMOTO
BbIOOpa. Meton «my3bippkay. Meton Lllenna.

2.9 | [leymepnoiii maccug [Monsitne nBymepHoro maccuBa. OOBSBIEHHE TBYMEPHOTO MAacCHBA.
BBox 1 BEIBOJI IBYMEPHBIX MacCHUBOB.

JeicTBus HaL MaTpHULIaMHU: CIIOJKCHHE, YMHOKCHHE,
TPaHCIIOHUPOBAHHE

2.10 | Bcmpoennvie npoyedypsl u | BctpoeHHble nponienypsl U pyHKOHH. BBI30B BCTPOSHHBIX TPOLEAYP U

yHxyuu (hyHKIIHIA.

2.11 | Ilonv3osamenvckue Onmucanne ¢QyHKkouidk wu mpouexyp. JlokampHele © TIO0ANBHBIC

npoyedypul u QyHKyuu MIEPEMECHHBIC.

2.12 | Pexypcuensvie ghyHrkyuu [lonsTre pexypcun. Peannzanus peKypCHBHBIX alTrOPUTMOB.

2.13 | Cmpoxkoswiti mun 0anHbIxX Onmcanne CTPOKOBOWM TmepeMeHHO#. JleficTBust co  CTpokamm.
CrannmaptHble (QYHKIMHM W TPOLEAYpPHI AN pabOThI CO CTPOKaMH.
[Mpouemyps! mpeoOpa3oBaHMs THUIIOB.

2.14 | @aiinoswiii mun 0anHLIX Qaitner. Daitmoeiii Tun. YrteHue w3 (Qaiima u 3amuchk B (aiii.
TexcroBble ¢aiinsl u onepannu Haa HAMH. OCHOBHBIE MPOUENYPHl U
dbyaKMH 11 paboTHI ¢ (parimamu.

2.15 | Paboma c epaghuxoii dopmupoBaHre u300pakeHHs Ha OdKpaHe. Pabora ¢ rTpadukoil.

CrangapTHbIe POLEYPHI Jis Pa0OThI ¢ TpadUKOiA.

HpOMC)KYTOLIHaH aTTeCTanus - 3advem

4 Tlopsaaok oOLEHUBAHUA

ycneBaeMocTH HM  cOPMHPOBAHHOCTH

KOMIIETCHIMH 00yYaloIIerocs B TeKylei U MPOMesKyTOYHOM aTTeCTallUHu.
[[J'ISI MMOJIOKUTEILHOM OICHKHU II0 pe3yJibTaTaM OCBOCHUA IUCHUIIJIMHBI 06yqaromeMy051

HCO6XO,I(I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHBIC BUbI yqe6H0171 pa6OTLI. OI_IeHKa PE3YyIbTATOB

pabotsl oOyyaromerocs B 0aymuiax (1o BUaaM) MpuBeaeHa B Taduie 7.

Tabmuma 7 - bBannpHO-pedTHHroBas OIEHKAa pe3yslbTaToB  y4eOHOM  paboThl
oOyuaromuxcs no Buaam (bPC) B 1 cemectpe
VYyebnas pabora |Cymma  |Buabl u pe3ynbTaTsl OrieHka B aTTecTaluu Bamst
(BuIBI) OammoB  |y4eOHOI paboThI
Tekymas yuebnas |80 KonTtponsHbIe paboThI Banasl 3a KP: 51-80
paboTa B cemecTpe (8 pabor) 6,4 6ayta (BeImoNHEHO 51 - 65% 3amaHmit)
(ITocemenne 8 6as10B (BEITOTHEHO 66 - 85% 3anaHMiA)
3aHATUH TO 10 6ammoB (BhImoHEHO 86 - 100% 3amaHuin)

paclmCaHnuio u
BBITITOJIHCHHEC

3ajaHAN)
Hroro no Tekyuieii padore B ceMecTpe 51-80
IMpomexyrounas |20 Pemenue 3anaun 1. 3 6asna (moporoBoe 3Ha4YEHUE) 3-5
aTTecTalus 5 6anoB (MakcuMaIbHOE 3HAYCHUE)
(3auer) Pemenue 3amaqn 2. 3 6asia (moporoBoe 3HAYCHNUE) 3-5
5 6an0B (MakcMMaabHOE 3HAYEHUE)
Pemenue 3amaqn 3. 2 6ansa (MoporoBoe 3HAUCHUE) 2-5

5 6an10B (MakcMMaabHOE 3HAYEHHE)




Pemenue 3anaun 4. 2 0aJu1a (IOPOrOBOE 3HAYECHUE) 2-5
5 6anoB (MakcuMaIbHOE 3HAYCHUE)

HToro mo mpoMeskyToOUHOM aTTecTalNU (3a4eTy) 10-206.

CymmapHas oneHka no gucuumiaune: Cymma 0amiioB TeKyIiei U mpoMexkyTodHoi arrectarmn 51— 100 6.

B mpomexyTo4dHOM arTecTanuu OIleHKa BBICTABIIIETCS B BeaoMocTh B 100-OayutbHOMN
1IKajge U B OyKBEeHHOM 3KBUBasieHTe (Tabnuma 38)
Tabnuma 8 — CoorHecenue 100-0aypHOM MIKaIBl 1 OYKBEHHOT'O SKBUBAJICHTA OILICHKU

YpOBHU OCBOCHUS Ox3zamen 3auem
Cymma nabpannwix - -
banios JUCTIUTUTAHBI 1 Oyenxa byxeennviil oxeueanenm bykeennviil
KOMITETCHIIU I 9KEUBANEHTN
86 - 100 [TpoasunHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIICHHBIH 4 XOPOIIIO 3auTeHO
51 - 65 IToporossiit 3 yJIOBIETBOPUTEIHHO
0-50 [lepBorit 2 HEYJIOBJIIETBOPUTEIEHO He 3aureno

S  MarepuajbHO-TeXHHYECKOE, NPOrPpaMMHOe U Y4eOHO-

MeTOoaHYecKoe o0ecneyeHre JUCIUIIIMHBI.
5.1 YueOHnast iureparypa
OcHoBHasi yueOHasi IuTEpaTYpa

1. Slkumos, C.II. CrTpyKTypHOE MpOrpaMMHpOBaHUE : yueOHOe mocoOue st By30B /
C.II SlkumoB. — MockBa: M3garensctBo  Opaiir, 2023.— 342c.— (Bricmee
obpazoBanue). — ISBN 978-5-534-14885-5. — Tekcr : snekrponHsii / OOpa3zoBareibHas
mnardopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/520099.

2. Yepnakos, 1. B. OcHOBBI mporpaMMUpOBaHuUs : y4eOHHK U MPAKTHKYM JJisi BYy30B /
W. B. YepnakoB. — MockBa: WznatensctBo  IOpaiit, 2023.— 219c.— (Bsiciiee
obpazoBanue). — ISBN 978-5-9916-9983-9. — Tekcr : snekrponHbii / OOpa3zoBareibHas
mnaropma FOpaiit [caiir]. — URL: https://urait.ru/bcode/511703.

3. MaTtemaruka B mpuMepax M 3afadax s moarotoBku Kk EI'D u mocrymienuto B BY3

[DnexTponHbIil pecypc]: Yu. moc./JI.T. Slumenes, 2-e u3a., AOM. —INEKTPOH. TEKCTOBbIE JIaH. -
M.:  Byszosckuit yuebnuk, HUI[ HMHODPPA-M, 2016. - 336 c. — Pexum nocrymna:
http://znanium.com/bookread2.php?book=500649

JlonoJiHuTeIbHASL yYeOHAas JIMTepaTypa

1. Hamunrep, B. A. Maremartuka: jnorapupMUYecKue YpaBHEHUS W HEPaBEHCTBA '
yaeOHOe mocoOue Ui cpelHero npodeccHoHaIbHOrO oOpaszoBanus / B. A. Jlamuarep. — 2-¢
u31., ucrp. u gon. — Mocksa : U3narensctBo HOpaiit, 2023. — 176 ¢. — (IIpodeccrnonansroe
obpazoBanue). — ISBN 978-5-534-05316-6. — Texkct : snekrpoHHBId // OOpazoBaTenbHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/514874.

5.2 MarepuajJibHO-TeXHHUYECKOe M  MPOrpaMMHOe olecreyeHue

AUCIHUIIJINHBI.
VY4eOHble 3aHATHS IO AUCHUILTMHE NpoBoaiTcs B yueOHbIX ayauTopusx KI'TIN Keml'V:
229 a YueOHas ayAuTOPHs IS IPOBCICHHUS: 654041, KemepoBckas
- 3aHATHUI CEeMHHAPCKOro (MPaKTUYECKOr0) TUIA. obmnacts - Kysbacc, r.
Crienmanu3upoBanHas (yaeOHass) MeOelb: JoCKa MenoBasi, apThl. HoBoxky3Herk, yi.
O6opynoBaHue: MUKIIIEP-YCHUITHTETh, CACTEMHBIN OJIOK, SKpaH HACTCHHBIH C IuonkoBckoro, 1.23

ANIEKTPOIPUBOJIOM, IPOCKTOP, AKYCTUUECKAsI CHCTEMA.
Hcnone3yemoe nporpamMmMuoe obecrieuenne: MSWindows (MicrosoftimaginePremium
3 year o cyosunen3noHHoMy goropopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
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https://urait.ru/bcode/514874

r.), LibreOffice (cBobomHo pacnpoctpansemoe [10).
Wntepner ¢ nocrynom B SUOC.

716 YueOHas ayquTOpUs IJIsl IPOBEACHUS: 654079, KemepoBckas
- 3aHATHI CEMUHAPCKOTO (MIPAKTUUECKOr0) THIIA; 00macth, . HoBOKy3HEIIK,
- TPYIIOBBIX U UHAUBUAYATIbHBIX KOHCYJIbTALIUN; np-kT Metamnypros, a. 19

- TEKYILET0 KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTally.
CneumnanusupoBanHas (yueOHas) MeOelb: JocKa MesloBasi, kadeapa, CTOJIbI, CTYJIbSI.
OOopynoBaHue 11 IPE3EHTAMK Y4eOHOT0 MaTepuala: IepeHOCHbIE - HOYTOYK, IKpaH,
HPOCKTOP.

Hcnons3yemoe mporpammuoe obecriedenne: MS Windows (Microsoft Imagine
Premium 3 year mo cy0mmnen3nonaoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. mo
12.12.2021 r.), LibreOffice (cBoboxuo pacmpoctpansemoe [10), FoxitReader
(cBobomnO pactpoctpansemoe [10), Firefox 14 (cBobonuO pacnpoctpansemoe I10),
Sunexc.bpaysep (oreuecTBeHHOE CBOOOAHO pacnpocTpansemoe I10).
WutepHeT ¢ obecnieuenneM nocryna B OMOC.

502 KommnbroTepHsIi Kiacc. 654079, KemepoBsckast
VYuebHast ayauropus (MyJIbTUMEIUIHAS) JUIS IPOBEACHUS: obnacts, r. HoBoky3Helk,
- 3aHATHH CEMHHAPCKOTo (MIPaKTUYECKOI0) TUIIA; np-KT Metamaypros, a. 19

- TPYIIOBBIX ¥ HHIUBHYAIbHBIX KOHCYJIbTALNI;
- CaMOCTOSITENILHOM paboThI;

- TEKYLIEero KOHTPOJIS M IIPOMEXYTOYHOM aTTeCTalliH;
Crenuanu3upoBaHHas (y4eOHast) MeOelb: JOCKa MeJIOBast, CTOJIBI KOMITBIOTEPHEIE,
CTYJIBSL.

OGopynoBaHue IS IPE3SHTALNH YIeOHOTO MaTepralia: CTAallHOHAPHOE - KOMITBIOTED,
9KpaH, MPOEKTOP, HAYLTHUKH.

ObopynoBaHue: cTalMOHAPHOE — KOMIIBIOTEPHI A oOydatormmxcst (16 mT.).
Hcnonezyemoe nporpammuoe obecneuenue: MS Windows (Microsoft Imagine
Premium 3 year o cy6sunensuonnomy moropopy Ne 1212/KMP ot 12.12.2018 r. 10
12.12.2021 r.), LibreOffice (cBoboano pacnpoctpansemoe I10), BloodshedDev C++
4.9.9.2 (cBoboano pacnpoctpansemoe I10), FoxitReader (cBo6omHO
pacnpoctpansiemoe [10), Firefox 14 (cBobomHo pacmpoctpansemoe [10),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO pacmpoctpansemoe 110).
UntepHer ¢ obecnieuenneM goctymna B DM1OC.

5.3  CoBpemeHHble  mnpodeccMOHAIbHBIE  0a3bl  JAHHBIX H

I’IH(l)OpMaIII’IOHHbIe CIIpaBOYHbLIC CUCTEMBI.

Iepeyens CIIB/l u UCC no aucumniuinae

1. CITForum.ru - on-line 6ubauomexa c680600HO OOCMYNHBLIX MAMEPUATLOE NO
UHDOPMAYUOHHBIM MEXHOI02UAM Ha pyccKkom szbike - http://citforum.ru

2. Hayunas snexmponnas o6ubauomexa eLIBRARY.RU — kpynuetiwuil poccutickuil
UHGOPMAYUOHHBILIL nopman 6 O00AACMU HAYKU, MEeXHOI02UU, MeOUYUuHvl U 00pPaA306aHUsl,
codeparcawuil pepepamol u nonnvie mexkcmot - WWW.elibrary.ru

6 HHuble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. IlpumepHble BONMPOCHI U 3aAaHusl / 3aJa4u JJIsl NMPOMEKYTOYHOMI

arTrecralmmum
Ta6anna 9 - IlpumepHble NpaKTHYECKHE 3aJaHUS K 324eTy
Pa3znesnsl u Tembl | IIpumepHbIe TPAKTUYECKUE 3aJaHUs

1. Mamemamuxa




1.1 Apugpmemuuecxue
BbIUUCTCHUS

4 .9 2 2 .5

7 13 3 9 6

. BBIUHCIHTE: 5—-2——1—:(4——2—];

. YT[]JOCTHT'B 0 YHCTIOBOT'O OTBETA BLEIPAMKCHHE

ﬂy—2\/_1_»‘+l _4\/;+1 1
2

: +1, ectu vy =
D=2y +1 g1 !

. Jokaxkure, 4Yro ecmn x>0 uw y>0, TO

3 3
E/x +y :__)x—i—yl
2 2

1.2 Ilpeobpaszosanue
aneeopauyecKux
8bIPAICEHUL

. VIIPOCTHTH BHIpaKeHHE:

2mn 2m 1
_|_

3 3 2 2
m +n m —n m-—-n

. Pa3/0KUThL HA MHOKHTEIH:

f(x)=x*+9x +23x> +15x.

. BBIIETHTE ITOJTHBIH KBaJIpart:

a) x’ —x—2 :6)x’ —4x-1

. BEINOJIHHUTE JEJIICHHE MHOTI'OYIICHOB H

BBI,Z['E!J]HTB HEJ‘[}’ H 9acCThb ,[[pOﬁHZ
-1 _ x*"-3x"+2x-4
a) .
1l x+1

1.3 Qynxyuu u epagpuxu

. Haiitu o0mnacTh OHpE,ZIEJIEHPIH (YHKIHH:

a) f(x)=+4- o

lg(l - 'c)
6) f(x) =YX -1
arcsin(x—1)
. VCTAaHOBHTL UYETHOCTh HWIH HEUYeTHOCTh
(hYHKITHH:
a)y=xtrgr;  6)y- ¥ 5,
x* +1
OrmpeaeTuTh HYTH ()YHKIIHH H IIPOMEKYTKH
3HAKOIIOCTOSAHCTRA y= —x?+6x-5 :

y=(1-x")e"

IToctpouts rpaduku PyHKITHIA:
a) y=x"+5x+4;
0) y:x2 +5|x‘+4;

B) ¥ = |Jc2 +5|x|+ 4| :
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1.4 Ypaenenus u
Hepasencmea

12.  PemmuTs ypaBHEHHE:
16x* +8x" —7Tx* +12x+1=0,

4
13. \/;—7+~\12+x =0
N2+ x

14. log,(2x* —2x)=-1

p
15. 2.9x3—4x+l +42.6x:_4x_15.4x2—4x+1 :0
16. Pelnure HepaBeHCTRBO:

1 +2+x

<1,
2—x 5

2
17. —=2x+1
X

1 x—5
18. —) -7>20
(7)

1.5 Cucmemvt ypagnenuii

X —x*y 4y =1,
19. Pemuts cHCTEMY
3x+xy+3y=3.

i
x4y =1,
20. PeIlUTL CHCTEMY 4 . 3
Xy +2xyt +y =2
i o

x"+4x+3<0,

21. PelluTEL CHCTEMY 4
x"—=5x+6=0.

1.6 Tpueonomempus

22. VIIpPOCTHTE:

sin’2a — cos[% — 2af)sin(2a - %j

23. IIpoBepHTE paBEeHCTBO:
cos(2arcctg7) = sin(4arcctg3).

24.  PellHTE ypaBHeHHe:

cosxcos2xcosdx = % coslSx

25.  4sin’2x+3cosdx—1=0

2. Hugpopmamuxa

2.1 Ilocmpoenue 610k-
cxeMbl TUHEeUH020

1. IlocTpouts OIOK-CXEMy aJrOpuTMa MPOTPAMMBI, KOTOpas I'€HEpUpPYET
CIIy4aiiHOE TPEX3HAYHOE YMCII0, BEIBOJUT €r0 Ha 3KpaH. BeIBOAUT Ha sKpaH
YHCII0, B KOTOPOM TEPBYIO W TOCIEAHION MUQPHI 3TOTO YHCIa TTOMEHSITH

peaiuzayusl npocmuvlx
JIUHEUHBIX ajneopummoes

aneopumma
MECTaMH.
2. TlocTpouth OJIOK-CXEMy alTrOpUTMa MPOrPaMMBbl, KOTOpas TeHEpHpYeT
cilydailHOE TpeX3HauyHOE€ YMCIIO, BBIBOJUT Ha JKPaH 3TO YUCIIO, CYyMMY U
HpOU3BEICHHE IH(P 3TOTO YHCIA.

2.2 Ilpoepammnuas 3. Hammcatp mporpamMmy, KoOTOpas 3ampamidBacT Yy MOJIb30BaTEIs

KOOPIMHATHI JIBYX TOYEK, BBIBOJUT Ha D3KpaH YypaBHEHHE MPSMOM,
MPOXOJIAIIEH Yepe3 3TU TOUKHU.
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4. Hammcate mporpammy, KOTOpas 3ampaliuBaeT Yy IIOJIb30BaTeNsd JBa
yrciia a U b, BEIBOMUT HA DKpaH IUIOIMIAAbh U MEPUMETP MPSIMOYTOJIbHHKA,
CTOPOHBI KOTOPOTO PaBHBI ATHM YHCIIAM.

2.3 YcnosHuvie onepamopul

5. Hamwmcats mporpammy, KOTOpas TE€HEPHPYET CIydailHOE TPEeX3HAYHOE
YKCII0, OMpPEACNSET, SBISAETCS JH OHO YETHBIM M BBIBOJUT Ha JKpaH
COOOIIEHHE O YETHOCTH/HEUYETHOCTH YHCIIA.

6. Hamucats mporpammy, KOTOpasi T€HEPHUPYET CIy4aiHOE ISITU3HAYHOE
YHCII0, CUNTAET KOIMYECTBO YETHBIX M KOJIMYECTBO HEUETHBIX (DD B 3TOM
qrcsie, BRIBOJUT Ha 9KpaH 2 @B (pe3yabTar).

24 Luxnuueckas
CMpPYKmMypa ¢ 3a0aHHbIM
YUCTIOM NOGIMOPEHULL

7. Hanucatpb mporpammy, KOTOpast 3apanimBaeT y MoJb30BaTells YHCia a U
b, mpuuem a<b, cocTaBIsAET BCe BO3MOKHBIE KOMOMHAIIMHA YHCEII, KOTOPHIC
MOXXHO TIOJICTaBUTh B BBIPAKEHHE O+0+0= b W MONy4UuTh BEpPHOE
PaBEHCTBO, B KBaJpaTax 4YHUCJIa HE JO/DKHBI MPEBBIINIATH @, BHIBOJUT
pe3yibTaT Ha dKpaH.

8. HammcaTh nmporpammy, KOTOpast 3alpaiiuBaeT y TOoIb30BaTels JIBa YHCIia
a u b, BBIBOAUT Ha OJKpaH Tabnuily 3Ha4eHUH (yHKOIMM y=cOS X Ha
uHTepBaie [a,b].

2.5 Luxnwl
nOCmycnosuem

c nped- u

9. Hammcatp mporpammy, KOTOpasi 3alpamiiBacT Y ITOJb30BATENS YHCIIO
ab*cd, * o0o3HauaeT J1000E KOJIMYECTBO UM, BHIBOJAUT HA SKpPaH YHUCIIO,
KOTOpOE SIBJISIETCS pe3yIbTaTOM BBIYHCICHUS ab+tcd .

10. Harucats mporpamMMy, KOTOpasi 3alpaliiBaeT y MOJIb30BaTEeNs YUCIIO a
u uudpy b, ompenensier, ecTs Ju IEQpa b B yucie a, BEIBOIUT Ha DKPaH
MECTO, Ha KOTOPOM OOHapykeHa 1udpa, win coodiieHue «uudpa b B uncie
a HE HallicHa.

2.6 Cocmasnenue 610k-
cxemvl aneopumma c
YUKTIAMU

11. CocTaBuTh OJIOK-CXEMY alTOpPHUTMAa MPOTPaMMBI, KOTOpas 3alpaninBaeT
y TOJb30BATEINsl YUCIO, BBIYMCIACT (DAKTOpHAT 3TOTO YHCJIA, BBIBOJHUT
pe3yabTaT Ha SKpaH.

12. CocTaBuTh OJIOK-CXEMY aNTOpHUTMa MPOTPaMMBI, KOTOpas 3alpalinBacT
y TIOJIB30BATENS YHCIIO @, COCTABISET TaOJMIly KBaJpaToB yucen ot 1 1o N,
rae n2<a, BBIBOJIUT pE3yJIbTAT HA DKPaH.

2.7 O0nomepHbIli Maccus

13. Hamucatp mporpamMmy, KoTopas 3amoiHseT MaccuB u3 10 3eMeHTOB
CIlyJallHBIMM YHCIIAMH, ONpEJAeNSeT HAMOONBIIMK 3JIEMEHT MAacCHBa,
BBIBOJAUT Ha OKpaH »JJIEMEHTHl MacCUBa, KOTOphIE OTJIMYAOTCS OT
HanOoubIIero 6osee ueM Ha 3.

14. Hanmcate mporpammy, KoTtopasi 3anonHsier maccuB u3 10 31eMeHTOB
CIly4JallHBIMM 4YHWCJIAMH, BBIBOJAUT Ha OSKpPaH KOJWYECTBO JJIEMEHTOB,
KOTOpBIE AeTsITCs Ha 5 0e3 ocTaTKa.

2.8 Copmuposka maccugos

15. Hammcare mnporpammy, KOTOpas 3alpallldBaeT y TOJb30BaTeNs
3anosHeHre MaccuBa u3 10 31€eMEHTOB, COPTUPYET MacCUB IO YOBIBAHHIO,
BBIBOJIUT Ha 9KpaH NCXOAHBII MAaCCUB U PE3yNIbTaT COPTUPOBKH.

2.9 Jleymepnwiii maccus

16. Hammcatp mporpammy, KoTopasi padoTaeT ¢ MaTpUIlAMU: TeHEpUpYyeT
MaTpULlBl CO CleayrmuMu pasMmepHocTsaMu: A[3x3], B[3x1], a 3artem
Haxoaut AB.
17. HamucaTts mporpamMmy, KoTopas paboTaeT ¢ MaTpUIlaMH: T€HEpHPYET
MaTpullbl co ciexyromuMu pasmeproctsmu: B[3x1], C[1x3], a 3atem
Haxoaut BC.

2.10 Bcmpoennvie
npoyedypsl U PyHKYUU

18. Hancatp nporpaMmy, KoTopasi 00XOJUT MaTpHIly pasMepHOCTHIO 3X3
U 3aMEHSET DJIEMEHTHl MATPHIBI COOTBETCTBYIONIMMHU 3HAYCHUSMH TIO
MOJYJIIO.

19. Hanucates mporpamMmy, KoTopasi 00X0IUT MaTpHIly pa3MEpPHOCTBHIO 3X3,
JENUT JIAHHYI0 MATPHIly MOAJIEMEHTHO Ha 3, 3alHMChIBa€T B KadecTBe
DIIEMEHTA MATPHUIIBI OKPYTIICHHBIE JI0 3 3HAKOB MOCJIE 3aISITOH 3HAYCHUSI.

2.11  Ilonv3osamenvckue
npoyedypul u QyrKyuu

20. Hammcatre mnporenypy, KOTOpas BBIBOAWT Ha OJKpPaH MaTpUILY
Pa3MEpHOCTBIO MXN.

21. Hammucath QyHKIIHIO, KOTOpasi 3aMOJTHICT MaTPHUIy Pa3MEPHOCTBIO mXn
CITy4allHBIMU YUCJIaMHU.

2,12
dynryuu

Pexypcusnvie

22. HanmcaTh (hyHKUHMIO, KOTOPAasi BEIYUCISET ONPENSTUTENb MAaTPULIBL.
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2.13 Cmpoxoswiti mun
OaHHbIX

23. HanmmcaTh mporpaMmy, KOTopasl 3ampaniiBaeT y I0JIb30BaTelsl CTPOKY,
COCTaBJISIET U3 YETHBIX CUMBOJIOB 3TOH CTPOKH — CTPOKY S1, U3 HEUETHBIX -
CTPOKY S2 ¥ BBIBOAMT PE3YJIbTAT Ha SKpaH.

24. HanmcaTh mporpaMmy, KOTOpasl 3alpaniuBacT y MOJb30BaTENs CTPOKY,
COCTaBJISIET U3 3TOM CTPOKU HOBYIO, TJI¢ CUMBOJIBI 3allUCaHbl B 0OPaTHOM
MOPSIIKE ¥ BBIBOJUT PE3yJIbTaT HA DKPaH.

2.14 Daunosviii mun
OAHHBIX

25. Hamucate mporpammy, KoTopas oOpaOaTbiBaeT (aiin ¢ y4eOHBIM
pacrniicanueM (table.txt), m BRIBOOUT comepkuMoe daitra B moe Memo.

26. Hamucate mporpammy, kotopas oOpaOaThiBaeT Qaili ¢ y4eOHBIM
pactiucanneM  (table.txt), wm ompemenser KOJUYECTBO JICKIIMOHHBIX,
MPaKTUYECKUX U Ta00paTOPHBIX 3aHSATHH.

27. Hammcath mporpamMmmy, Kotopasi oOpadaTteiBaeT (aiyi ¢ HaTypalbHBIMU
grciaMu (num.txt), ¥ BEIBOJUT HA 3KPaH CYMMBbI AP KaKJ0TO YKCIIa.

2.15 Paboma c epaguxoii

28. HammcaTtp mporpammy, KOTOpas CTPOUT B IIGHTpPE JKpaHa CeMeiicTBO
KOHIIEHTPUYECKHX (C OOIIMM IEHTPOM) OKPY>KHOCTEH IPOM3BOIHLHOTO
panuyca.

29. HammmcaTs mporpaMMy, KOTOpasi CTPOUT B IIEHTPE SKpaHa 3BE3Y.

30. HanmcaTp mporpaMmy, KoTopast CTPOHUT B CIy4aifHOM MECTe Ha SKpaHe
KOMITIO3UIIMIO (DUTYP, COCTOSIIYI0 KaK MUHUMYM M3 OJIHOTO Kpyra ¥ Tpex
TUHAK (KOMIO3WUIUIO BBl NPUAYMBIBAETE CaMH, 3TO MOXET OBITh
YEJIOBEYEK, IEPEBO U T.JI.).

CocraButens (u): Kana. TexH. Hayk Bsiukun E.C.

(@amunua, unuyuanst u oondxcHocms npenooasamens (eti))
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