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1 Heab TUCUMIIIMHBI.

B pesynbrare OCBOEHMS JAaHHON JUCUUIUIMHBI y OOy4arollerocs MJOJKHBI ObITh
chopMupoBaHbl KOMIIETEHIIMM OCHOBHOM MPOQECCHOHAIBHOW 00pa30BaTEIbHON MPOTPaMMBbI
OakanaBpuarta (manee - OIIOII): OIIK-1

CopepxaHre KOMIETEHIUNA KakK IUIAHUPYEMBIX Pe3yJbTaTOB OOYy4EeHHUS MO IUCHUIUINHE

cM. Tabimnel 1 u 2.

1.1 ®opMupyeMble KOMIETEHUIMH
Tabnuna 1 - @opMupyembie TUCITUTUIMHON KOMITETEHITUU

HaumenoBanue Buaa
KOMIIETEHLIUY (YHUGepcanbHas,
obuenpogeccuonanvras,
npogheccuonanbhas)

HaumeHnoBanue
KaTeropu (TpyIsl)
KOMIIETEHIIUHI

KO):[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

Oo6menpodeccuonanbHas

TeopeTuueckue u
MPaKTHYECKHUE OCHOBBI
podeCCHOHATTEHOM
JACATCIBbHOCTHU

OIIK-1. CnocoOeH npUMEeHATh
(dyHIaMeHTaIbHBIC 3HAHHS, TIOJTYYCHHBIC B
00J1acCTH MaTeMaTUYECKHUX U (WIIH)
€CTECTBEHHBIX HaYK, U HCIIOJIH30BATh UX B
npodecCHOHAIbHOM 1A TeNbHOCTH

1.2 UHaAuKATOPHI J0CTHKEHUSI KOMIIETeHIUii
Tabnuua 2 — MTHAUKATOpBI JOCTHKEHHSI KOMIETEHIUH, (hopMUpyeMble TUCIUIUTMHOM

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

NuaukaTtopsl JOCTUKEHUSA
rommerennun no OITOIT

I[I/ICHI/IHJII/IHI)I " MMPAKTHKU,
hopmupyronue komneteruo OITOI

OIIK-1. Criocoben
IPUMEHSTh
(byHIaMeHTaIbHbIC 3HAHUS,
MOJTy4YeHHBIE B 00JIaCTH
MaTeMaTHYeCKHUX U (MJIIH)
CCTCCTBCHHLBIX HAYK, U
HUCITIOJIB30BaTh UX B
npodeCcCuoHAITbHON
JIESATSIIBHOCTH

1.1 ctporo noka3biBaeT
MaTeMaTH4ecKue
YTBEPKACHUsI, OCHOBBIBASICh
Ha (paKTax ¥ KOHLEMIHUIX
TeopHii B o0macTi
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAaYK, BBIJCIISS
TJIABHBIE CMBICIIOBBIE
aCIIeKTHI B JIOKA3aTEIbCTBAX;

1.2 Pemaer npakTuyeckue
3aJa4u Ha OCHOBE
(GbyHIaMeHTalIbHBIX 3HAHUH B
00J1acTH MaTeMaTHYECKUX U
€CTECTBEHHBIX HAayK

1.3 Pemaer
npodeccuOHaIbHbIE 331241 B
HCCIIEI0BATEIbCKON 1
MIPUKIIAIHOM IEATEIBHOCTH,
HCIIONb3YSl OCHOBBI
COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUI

K.M.04.01 ®usuka

K.M.04.02 MaremaTuueckuii
aHaIIn3

K.M.04.03 AnreGpa u reometpust
K.M.04.04 Teopust BeposiTHOCTEN U
MaTeMaTH4ecKasl CTaTUCTHKA
K.M.04.05 Tuddepennmanpapie
ypaBHEHUS

K.M.04.06 Teopus urp n
HCCIIeIOBaHUE Onepanui
K.M.04.07 BolpaBHUBaIOIIUNA KypC
MaTeMaTUKU U HHPOPMATHKU
K.M.09.01(Y) Texnomoruueckas
(TIPOEKTHO-TEXHOJIOTUYECKas )
MIPaKTHUKA

K.M.10.01(J) Bemmonuenue u
3aIATA BBITYCKHON
KBaTM(UKAITMOHHON PabOThI

1.3 3nanus, ymenus, HaBbIku (3YB) no gucuuminne
Tabnuua 3 — 3HaHus, yMeHUs, HABBIKU, GOPMUPYEMbIE AUCIUTLITUHON
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Kon u HasBanue

I/IH,E[I/IKaTOpLI JOCTHUIKCHUA

3nanus1, ymeHus, HaBbIKH (3YB),

KOMIICTCHII NN KOMIICTCHIIMH, (I)OpMI/IpyeMLIe ,Z[I/IC]_[I/IHJIHHOﬁ
3aKpEIUICHHBIE 32
JMCITATIIIMHOMN

OIIK-1. Crocoben 1.2 Pemraer 3HaTh:

MPUMCHSITh
(byHIaMeHTaIbHBIC
3HAHUS, TIOJyYEHHBIC
B o0nacTu
MaTeMAaTUYECKUX U
(1K) ecTeCTBEHHBIX
HayK, ¥ UCIIOJIb30BaTh
UX B
npodeccCHoHaTBLHOM
JeSITETTHHOCTH

MPAKTUYECKHE 3a/1a4H Ha
OCHOBE
dbyHIaMEHTATBHBIX
3HAaHUH B 00J1aCTH
MaTEMaTHYECKUX U
€CTECTBEHHBIX HAyK

- (QOopMyIBI COKPAIIEHHOTO YMHOXKCHUS,
JNCHUCTBUSL CO CTENEHSMH W KOPHSIMH,
TPUTOHOMETPUICCKHE bopmyHI,
norapudmudeckue GopmyJisl;

-CBOMCTBa (DYHKIIHIA,

-OCHOBHBIEC JJIEMEHTapHble (DYHKIHU, HX
CBOICTBa U Tpad UKy,

- METOABl  PELICHUMU YpaBHEHUH,
HEPABCHCTB W CHUCTEM ypaBHEHUH U
HEPABCHCTB (anredpanueckux "
TPaHCLICH/ICHTHBIX );
- COBpPEMEHHBIE nH(pOPMAIMOHHO-
KOMMYHUKAIITMOHHBIC TCXHOJIOTHH.

Ymers:

- BBITIOTHSTH

npeoOpa3oBaHus

TOK1ECTBEHHbIE
anredpandecKux
bopmyn
COKpAILlCHHOI0 YMHOXEHUS, ACUCTBUH CO

BBIPDAXKECHUM C IPUMEHEHHUEM

CTCIICHsIMM U KOPHIMU,
- BBIINIOJIHATE PA3JI0OKCHHUE MHOI'OYJICHOB
Ha MHOXUTCIIN, ACICHUC MHOI'OYJICHOB,

BBIZICICHUE IICJIOM YacTH PaIMOHAIBLHOMN

npo0u;

- HCHOJb30BaTh CBOWCTBA  (PyHKUUA,
BBIIIOJIHATh IIOCTPOEHUE rpauKoB
GbyHKIHH.

- pemarb ypaBHEHUS W HEPABEHCTBA H
CUCTEMBI YPAaBHEHHUI U HEPABEHCTB;

= NPUMCHATE COBPECMCHHBIC I/IHCI)OpMaLII/IOHHO-
KOMMYHUKAIIMUOHHBIC TCXHOJIOTNH JJIsL
PEHICHUA ITPAKTHICCKUX 3a/1a4,

Baaners:

- HaBBIKAMM HCIIOJIb30BAaHUS 3HAHUU W
YMEHUH 10 D3JEMEHTApHOM MaTeMaTHKe
MaTEeMaTHYECKUX

pu U3y4YEHUU

JUCIHUILUIMH B YHUBCPCHUTETE,

- CHOCOOHOCTBIO  pemaTh CTaHIAPTHHIC
NpaKkTHYeCKUe 3aJadydl C  [PUMEHEHHEM
(yHIaMEHTaNBHBIX ~ 3HaHUH B 0o0JacTH

MH(OPMAITUOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOIOTHI

2 O0BbEM M TPYI0EMKOCTD JUCHMILIHHBI 0 BUIaM YUYeOHbIX 3aHSATHIA.
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@opMbI NIPOMEKYTOYHOM aTTECTAIUMN.

Tabnuna 4 — O0beM U TPYJOEMKOCTh AUCIUILINHBI IO BUJIAM YUEOHBIX 3aHITHIA

O6béM JacoB
OO61mas Tpy10eMKOCTb U BUIBI yIeOHOM pabOTHI IO TUCITUILUIMHE, TTPOBOIUMBIC B o popman
pasHbBIX popmax obyHeHHs
(00:]0)
1 O6mast Tpy10€MKOCTh AUCIIUTUIAHEI 72
2 KonrakTHast paboTa 00y4aloUuxcst ¢ mpenojaBareieM (Mo BUAaM Y4eOHBIX 3aHSTHIA) 54
(Bcero)
AynutopHas paboTa (Bcero): 54
B TOM YHCJIC:
MPAKTHYECKUE 3aHATHS, CEMUHAPBI 54
B HHTEPAKTUBHOH (opme
3 CamocTosTenbHas paboTa 00y4aromuxcs (BCero) 18
4 TIpoMmexxyTOoUuHast aTTecTanusi 00y4aroerocs - 3a4et

3. YueOHO-TeMaTHUYECKH IJIaH U coacpKanue JUCHUIIINHBI.

3.1 YueOHO-TeMaTHYeCKUM IJIaH
Tabmuua 5 - YueGHO-TeMaTHUeCKui M1aH 04HOM (POpMBI 00yUCHHS

= Ob6mas TpynoeMKOCTb
B Tpynoé€Mm  3aHsTHH (dac.) DOpMBI TEKYILETO
E PaSI[GJIbI U TEMbI OUCHUIIIINHBI (Kg(;(;z; 00 npgfqgg);ﬁ)ﬂqﬂoﬁ
= 10 3aHATUIM AynuTopH. aTTecTaIuu
2 uac.) 3aHATUSA CPC YCIIEBAEMOCTH
g JIEKIIL. | IpaKT.
Cemectp 1
1. Mamemamuxka 36 27 9
1 | 1.1 Apugpmemuuecxue sviuucnenus 2 KoHTposbHas
2 | 1.2 Ilpeobpazosanue anreebpauteckux eublpaxiceHuil 2 3 pabora Ne 1
3 1.3 @ynxyuu u epaguxu 5 2 KonrponbHas
pabota Ne 2
4 | 1.4 Ypasuenus u nepasencmea 10 8 2 KoHTponbHas
5 | 1.5 Cucmemol ypagnenuti 2 paGora Ne 3
6 1.6 Tpueonomempus 10 2 KourponbHas
pabora Ne 4
2. Unghopmamuxka 36 27 9
2.1 Ilocmpoenue 610K-cxemvl TUHEUHO20 1 1
! aneopumma
2.2 [Ipoepammuasn peanusayus NPOCMvIX TUHEUHBIX 1 1
8 anzopummos
9 | 2.3 Vcnoguvie onepamopui 3 1 KoHTponbHas
2.4 [uxnuueckas cmpykmypa ¢ 3a0AHHbLIM YUCTIOM 4 2 pabota Ne 5
10 noemopeHuil
11 | 2.5 Huxnwt ¢ nped- u nocmycioguem 2
2.6 Cocmasnenue O10K-CXeMbl —aieopumma ¢ 2 2
12 YUKAAMU
13 | 2.7 Oonomepuwiii maccus 2 2
14 | 2.8 Copmuposeka maccueos 4 2 I;Z%?;Tﬁfgﬂ
15 | 2.9 deymepnuwiii maccus 4 2 2
16 | 2.10 Bcmpoenusie npoyedyput u (hynkyuu 2 2 KoHTponbHast




17 | 2.11 Hoavsosamenvckue npoyedypul u yHKYuu 2 2 pabora Ne 7
18 | 2.12 Pexypcusnvle ¢pynxyuu 2 2
19 | 2.13 Cmpoxkoswiii mun oamnnwix 2 2
20 | 2.14 @aiinoswiti mun oanmwix 2 2 I;(:ég;(;ﬂ]fr;lgﬂ
21 | 2.15 Paboma c epaghuxoii 2 2
[TpoMexxyToYHas aTTEeCTALHS - 3ayem 3a4er
MTOTO no cemectpy 1 72 54 | 18
‘ Beero: | 72 54 | 18 3auer

3.2. CopepikaHue 3aHATHH 10 BUAAM Y4eOHOU padoThI
Tabmuna 6 — ConepkaHue TUCIUTUTHHBI

No
/1

HaumenoBanue pa3nena,
TEMBbI TUCLUUTTUHBI

ConeprkaHue 3aHITHS (KOPOMKO)

CoOepoicanue npaxmudeckux 3ausmui

JUHEUHO020 aleopumma

1 Mamemamuxa
1.1 | Apugpmemuueckue Apudmernueckre BbuucineHus. IlpeoOpazoBaHue panOHATBHBIX
BbIUUCTCHUS BBIPAXKEHHUM. JeWicTBust co cTemeHsIMU U KOpHAMH. PerieHue

POIIOPLIUIA.

1.2 | IIpeobpaszosanue ToxnecTBeHHbIE TpeoOpa3oBaHuUs —anreOpanvyeckuX  BbIPAKEHHH.

aneebpauyeckux svipaxcenuti | Pazmosxxenue MHOTOWIECHOB HAa MHOXHTEIH, (OopMyIbI

COKpAILlEHHOTO YMHOKEHHUS: KBaJpaT CYMMBI U Pa3HOCTH, KyO CyMMBI
U Pa3HOCTH, PAa3HOCTh KBaApaToB, CyMMa M pa3HOCTb KyOOB.
JleneHrue MHOTOWIECHOB, BBIICJIICHUE 1I€JIOM YacTH HENpaBUJIbHOU
Ipobu, Teopema besy.

1.3 | @yuryuu u epagpuxu OcHoBHBIE cBoOiicTBa (DYHKIMI (YETHOCTh WM HEYETHOCTH (PYHKIIHH,
NEePUOJUYHOCTD, HyJIH (YHKIUU H MPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTB, 3KCTPeMyM (PYHKIHH, OTPAHUYEHHOCTH).
OcHoBHBIE deMeHTapHbIe (QyHKIHH. OCHOBHBIC CBOMCTBA JTWHEHHOM
¢yHkuuy, rpaduk auHeiiHON (ynkumu. KagpatnuHas (yHKuOums, ee
CBONCTBa, rpaduK, OCHOBHBIE mapamerpbl. OOmue cBoiicTBa
CTETNIeHHBIX (QYHKINHA, TpadUKN CTETIEHHBIX (QYHKIIAH.
[lokazarenbHast ¢ynkuus, ee rpaduk. OCHOBHBIE CBOMCTBa
nmokazatenbHoi (yHkImu. Jlorapudmudaeckas ¢yHKIus, ee rpaduk.
OcHOBHBIE CBOCTBA JIorapuPMUIECKOi QyHKIHH.
I'eomeTpuueckue mpeodbpa3zoBaHust rpadUKOB (yHKITHIA.

1.4 | Vpasnenus u nepagencmea Pemienue nuHelHbIX ypaBHeHUN. KBajpaTHbie ypaBHEHUSI.
ParnonasnbHbIe M HppalOHATbHbBIE YPAaBHEHUS.
Pemenne nokasaresbHBIX U JIOTapUPMHUUECKUX YPAaBHEHHH.
Pemenne JMHEWHBIX, KBaJIpaTHBIX, JIpoOHO-paIIMOHATIBLHBIX
HEPaBEHCTB.

1.5 | Cucmems ypasnenuii Pemenne cuctem OByX ypaBHEHH ¢ IByMs IepeMeHHbIMU. PemeHue
CHCTEM HEPaBEHCTB.

1.6 | Tpueonomempus [IpeoOpazoBaHKne TPUTOHOMETPUIECKUX BBIPAsKEHHH.
OO0paTHbIe TPUTOHOMETPHYECKUE (PYHKINH.
Pemenne  mpocredniMX — TPUTOHOMETPUYECKHX ~ YPaBHEHMM U
HEPaBEHCTB.

2 Hngopmamuka

2.1 | Ilocmpoenue  6nok-cxemwr | CocTaBiieHHE OJIOK-CXEMBI JINHEWHOTO aJITOPUTMA.




HanmenoBanue pasnacia,

Copneprxanue 3aHATHS (KOPOMKO)

n/m TEMBI TUCIATUTHHBI
2.2 | Ilpoepammnas  peanusayus | TUIBI JaHHBIX: BEIIECTBEHHBIE, [IEIbIC, IOTHYECKHE, CHMBOJIBHEIE.
NPOCMbIX aunetinvix | CTpykrypa mporpammbl. Omepanuu BBoga W BbiBoga. OCHOBHEIC
aneopumMmo8 MareMaTHyeckue GyHKIuH: abs(x), sqr(x), power(x,a), sqrt(x), sin(x),
cos(x), random(x), round(x).
Oneparnuu yacTHOE OT jAeieHus div U ocTaTok OT AejeHuss mod.
Pewenue 3anau.
2.3 | Ycrognuvie onepamopui PazBeTBisitonIMecs: CTPYKTYpPBI aJITOPUTMOB. Y CIIOBHBIE OIIEPATOPEI.
2.4 | Huxnuyeckas cmpykmypa c | llonstne nwmkna. THmbl anropuTMoB ¢ LuKiIaMu. Llukiamueckas
3a0aHHbIM yuciom | CTPYKTypa € 3aJaHHBIM YHCJIOM MOBTOpeHHUil. OmnepaTopbl IUKIOB.
noeémopeHu Onepatop 1ukia for.

2.5 | Huxne c npeo- u | Huknel ¢ mpen- u mocrycinoBueM. Omneparop mnukina Repeat...Until.

nocmycnosuem Oneparop 1mkiaa While. BioxeHHBIE IIUKITBL

2.6 | CocraBneHne OnoOK-cxeMbl | Pemenne 3amad Ha COCTaBlICHHE alTOpUTMa C IUKIOM(AaMH) H €ro

ITOPUTMA C IIUKIAMU OJIOK-CXEMBI.

2.7 | OonomepHnulii maccus OmuomepHbIi MaccuB. OOBSBICHHE MacCHBOB. BBOI W BEIBOJX
MaccuBoB. [lonck sreMeHTa MaccuBa, yIOBIETBOPSAIOUICTO 3aJaHHBIM
YCIIOBHSIM.

2.8 | Copmuposka maccueos Metonbl COPTUPOBKM MaccuBa. MeTOJ MPOCTOTO WM TPSMOTO
BbIOOpa. Meton «my3bipekay. Meton Lllemnna.

2.9 | AsymepHoui maccus [Tonstne mBymepHoro MaccuBa. OOBSBIICHHE ABYMEPHOTO MacCHBA.
BBo/1 ¥ BEIBOJ] IByMEPHBIX MaCCHBOB.

JeiicTust Haj MaTpHIIAMHU: CJIOXKEHHE, YMHOXKEHHE,
TPaHCTIOHUPOBaHUE

2.10 | Bcmpoenuvie npoyedypul u | BerpoeHHble mponieaypsl 1 QyHKINK. BBI30B BCTPOSHHBIX MPOLERYp U

dyHuryuu ¢byHKUM.

2.11 | Honvzosamenvckue Omumcanve ¢yHKIUA u  nporeayp. JIokampHBIE H  TII00aTBHBIC

npoyedypsl u QyHKYUU TepeMEHHBIE.

2.12 | Pexypcusnvie @pynxyuu [onsitre pekypcun. Peanuzanus pekypcUBHBIX aJlTOPUTMOB.

2.13 | Cmpoxkoguiii mun 0aHHbIX OmnrcaHne CTPOKOBOW TepeMeHHOW. JIeHCTBHS cO  CTpoOKamw.
CrangaptHele (YHKIMH W TPOUEAYpPHl sl PadOThl CO CTPOKaMH.
[Mpouenypsl mpeoOpa3oBaHusI TUTIOB.

2.14 | ®aiinoswiii mun 0aHHbIX Qaiiner.  Qaiimoerii Trm. Utenwme w3 ¢aiina W 3amuchk B Gaiim
TexcroBble ¢aiinel u onepaunu Haa HAMHU. OCHOBHBIE MPOLENYPHI U
¢byHKIMH U1 paboTHI ¢ (haimamu.

2.15 | Paboma c epaguxoti dopmupoBaHne u300pakeHUsT Ha dkpaHe. Pabora ¢ rpadukoil.

CrangapTHble MPOLEaYPHI U PabOThI C TpadUKOH.

HpOMe)KYTOIIHaﬂ aTTeCTalus - 3advem

4 Tlopsimok

OLCHMBAHUHA YyCIE€BACMOCTH H

chopMuUpOBaAHHOCTH

KOMIICTEHIMH 00y4aromerocsi B TeKyllel U MPOMeKYyTOYHOM aTTeCTalMu.
I[J'ISI IMOJIOKUTEILHOMN OLCHKHU ITIO pE3yJibTaTaM OCBOCHHA JHCHHUIIIMHBI 06yqa101ueMyc;I
HGO6XO,Z[I/IMO BBIIIOJIHUTh BCC€ YCTAHOBJICHHBLIC BH/IbI y‘-IC6HOI71 paGOTBI. OI_[CHKa PE3YJILTATOB

paboTsl oOy4aromierocs B 6aiax (1o Bugam) MpuBeaAeHa B Tadbmuie 7.

Tabmuma 7 -

bannpHO-pelTHHrOBas

OLICHKA pe3yJbTaTOB y4eOHOW pPabOTHI

oOyuaromuxcs no Bugam (bPC) B 1 cemectpe

YyeOnas padora
(BUIBI)

Cymma
0asuoB

Bune! u pe3ynbraTel
yae0HOIt paboThI

O1neHka B aTTecTallii Bamner




Texymas yueOHast
pabora B cemecTpe
(ITocemenue
3aHATUH 110
PACIHCAaHMIO U

80

(8 pabor)

KontponbsHbie paboThl

Banasl 3a KP:
6,4 6anna (BeimoiaHeHo 51 - 65% 3ananuii)
8 6as10B (BBIIOTHEHO 66 - 85% 3amanuil)

10 6asoB (BeinoHEHO 86 - 100% 3ananuii)

51-80

BBITIOJIHEHHE
3aJIaHuH)
HToro no texyueii padore B cemecTpe 51-80
ITpomexytounas |20 Pemenue 3agaun 1. 3 6asua (MoporoBoe 3HaA4YEHUE) 3-5
aTTecTalys 5 6ans0B (MakcUMaIbHOE 3HAYCHHUE)
(3auer) Pemenue 3agaun 2. 3 daJu1a (TOpOroBOE 3HAYCHNE) 3-5
5 6ann0B (MakcUMaabHOE 3HAYCHHUE)
Pemenue 3amaun 3. 2 paJuta (TOPOTOBOE 3HAUCHNE) 2-5
5 6annoB (MakcuMaIbHOE 3HAYCHHUE)
Pemenue 3anaun 4. 2 panna (moporoBoe 3HaYEHUE) 2-5
5 6ans0B (MakcUMaIbHOE 3HAYCHHUE)
HTroro mo npomMeKyTOYHOH aTTecTannu (3a4€TY) 10-206.
CymmapHas oneHka no qucuuniauie: CyvMa 0amioB TeKymied U mpoMexyTodHoii artecrarm 51— 100 6.

B mpomexyToyHOW arTecTaniMM OIleHKAa BBICTABIAETCS B BeaoMOCTh B 100-0aymbHOM
1IKajge ¥ B OyKBeHHOM dKBUBajeHTe (Ta0Juia 8)
Ta6ymma 8 — Coornecenue 100-6ammpHON MIKaIbl 1 OYKBEHHOT'O SKBUBAJICHTA OIICHKH

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma nabpannvix - .
GaLIo8 JMCLMILTHHET 1 Oyenxa bykeennviii sxeusanenm byxeennuiii
KOMITETCHIUH 9KBUBATIEHM
86 - 100 [IpoaBuHYTHIH 5 OTIINYHO
66 - 85 IToBBIIIEHHBII 4 XOpOIIIO 3auTeHo
51-65 [oporoseiii 3 YIOBJICTBOPHUTEIHLHO
0-50 [TepsbIit 2 HEYIOBJIETBOPUTEIHHO He 3aureno
5 MarepuajibHO-TeXHUYECKOE, NPOrpaMMHOe U Yy4eOHO-

MeToAnYecKoe odecnedeHre qUCUUIIUHBI.
5.1 YueOHnas iutepartypa

OcHoBHasi yueOHas1 IMTepaTypa

1. Komapora, E.C. Ilpaktukym 10 mporpaMMmupoBaHHi0 Ha s3bike [lackanb
[DnexTponHEbIi pecypc] : yuebHoe mocobue. Yacts 1 / E.C. KomapoBa - DneKTpoH. TEKCTOBBIE
JaH. - Mocksa - bepinun, 2015. — 85 C. - Pexum JOCTyTa:
http://biblioclub.ru/index.php?page=book_view_red&book_id=426942

2. Komapoma, E.C. IlpaktukymMm 10 mporpaMMHUpOBaHWI0O Ha s3bike [lackanb
[DnexTpoHHBI pecypc] : yueOHO-meTommyeckoe mocodoume. Yacts 2 / E.C. Komaposa. -
OneKTpoH. TekcToBble naH. — MockBa-bepnun : Jupekr-menuna, 2015. — 123 c. - Pexum
noctyma: http://biblioclub.ru/index.php?page=book _view_red&book _id=426943

3. MaremaTuka i MMOCTYIAIONUX B YKOHOMHUYECKHE M Jpyrue By3bl. [loaroroBka k

EnnHomy rocyiapcTBEHHOMY 3K3aMEHY U BCTYIUTENIBHBIM HCIBITAHUAM| DJIEKTPOHHBIN pecypc]
: yuebnoe mocobue / H.III. Kpemep, O.I'. Koncrantunosa, M.H. ®punman; nmox pen. H. III.
Kpemepa. —8-e u3n., nepepal. u nomn. —IneKTpoH. TekcToBble AaH. -Mocksa : KOHUTU-/IAHA,
2015. -695 C —Pexum

. Aocryna:
http://biblioclub.ru/index.php?page=book_view_red&book id=114716

JlonotHuTEIbHAS YUeOHas TUTEpaTypa


http://biblioclub.ru/index.php?page=book_view_red&book_id=426942
http://biblioclub.ru/index.php?page=book_view_red&book_id=426943

1. Ilpoxoposa, O.B. Nupopmatuka [DnexTpoHHslil pecypc]: yuebnuk / O.B. IIpoxopoga.
- DnekTpoH. TekctoBble gaH. — Camapa: CI'ACY, 2013. — 106 c. - Pexum pgocryna:
http://biblioclub.ru/index.php?page=book_view_red&book id=256147

2. llleuwna, I''B. Teopust m mpakThka pemeHus 3amad 1o anredpe. Yacts 1
[OnexTpoHHBIii pecypc]: yueOH. mocobue / I'.B. [llenna. —OneKkTpoH. TeKCTOBBIE 1aH. - MOCKBa :
MIIT'Y, 2014. -100c.— Pexxum JIOCTyTa:
http://biblioclub.ru/index.php?page=book_view_red&book_id=2750362.

3. MaremaTnka B mpuMepax M 3afadax s moArotoBku Kk EI'D u mocrymnennto B BY3
[OnexTponnslii pecypc]: Yu. noc./JL.T.Slumenes, 2-e uzf., 101. —IJIEKTPOH. TEKCTOBBIE JaH. -M.:
By3oBckmit  yueonuk, HWIL] HWHODPA-M, 2016. - 336 c. — Pexum nocryma:
http://znanium.com/bookread2.php?book=500649

5.2 MarepuajJibHO-TEXHHYECKOe M  IPOrpaMMHoOe olecrneyeHue

AUCIHHUIIJIMHBI.
YueOHble 3aHATHS 0 AUCHUILIMHE NpoBoaATcs B yueOHbIX aynutopusx KI'TIN Keml'V:
229 a YueOHast ayJuTOpHS AL IPOBEICHUS: 654041, KemepoBckas
- 3aHATHI CEMUHAPCKOTO (TIPaKTHYECKOTO) THTIA. obmacts - Kysbacc, .
CriermmanusupoBaHHas (yaeOHass) MeOenb: JOCKa MeJIOBasi, MapThI. Hosoky3Hernxk, yir.
O6opynoBaHue: MUKIIIEP-YCHIUTEb, CACTEMHBIN OJI0K, 3KpaH HACTCHHBIN C uonkxosckoro, 1.23

SIIEKTPONIPUBOIOM, MIPOEKTOP, AKYCTHUECKAs CHCTEMA.
Hcnonp3yemoe nporpammuoe obecriedenne: MSWindows (MicrosoftimaginePremium
3 year mo cyomuneH3noHHoMy noropopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomHO pacnpoctpansemoe [10).
WntepHer ¢ noctynom B OMOC.

716 YdeOHas ayuTOpUs IS IPOBEACHUS: 654079, KemepoBckas
- 3aHATHH CEMUHAPCKOTO (TIPAKTHYECKOTO) TUTIA; o0macts, r. HoBOKy3HEIIK,
- TPYTIIOBBIX W MHIUBUAYATBHBIX KOHCYITBTAITHIH; p-kt Mertamnypros, 1. 19

- TEKYLIETO KOHTPOJIS M TIPOMEXYTOYHOHN aTTECTALlUH.
CrermmanusupoBaHHas (yaeOHass) MeOenb: JocKa MeIoBasi, Kadeapa, CTOIBI, CTYJIbS.
O6opynoBaHue AJIs IPE3EHTAINHN YIeOHOTO MaTepraa: IepeHOCHBIE - HOYTOYK, KpaH,
MIPOCKTOP.

Hcnonkizyemoe nporpammuoe obecrieuenune: MS Windows (Microsoft Imagine
Premium 3 year no cyonunensnonHomy goroopy Ne 1212/KMP ot 12.12.2018 r. 1o
12.12.2021 r.), LibreOffice (cBoGoano pacnpocrpansiemoe I10), FoxitReader
(cBobomHO pacnpoctpansiemoe [10), Firefox 14 (cBobomuo pacmpoctpansemoe [10),
Sunexc.bpaysep (otedecTBeHHOE CBOOOIHO pacmpoctpansemoe [10).
Wurepuer ¢ obecnieueHuneM nocryna B OMOC.

502 KommnbroTepHsIii kiacc. 654079, KemepoBckas
Yuebnas ayuropust (MyJIbTUMEIUHHAS) T IPOBECHUS: o0mactp, r. HoBoky3HenK,
- 3aHATHH CEMHHAPCKOTO (MPAaKTHYECKOT0) TUIIA; np-kT Merannypros, 1. 19

- TPYIIIOBBIX ¥ MHIMBUYAJIbHBIX KOHCYJIBTAIINI;
- CaMOCTOSTEIBHON PabOTHI;

- TEKYLIETo KOHTPOJIA U IPOMEKYTOYHOU aTTeCTalnH;
Criernanu3upoBanHas (yuaeOHast) Me0ellb: J0CKa MEJI0Basi, CTOJIbI KOMITBIOTEPHBIE,
CTYJIBSI.

O0opynoBaHue [UIs IPE3eHTAMH yueOHOro MaTepHaa: CTallMOHAPHOE - KOMIIBIOTED,
9KpaH, NPOEKTOP, HAYITHHKH.

O0opyoBaHKE: CTAIIMOHAPHOE — KOMIIBIOTEPHI s oOy4aroruxcs (16 mrT.).
Hcnonr3yemoe mporpammuoe obecrnieucnue: MS Windows (Microsoft Imagine
Premium 3 year no cyonmnensnonHomy gorosopy Ne 1212/KMP ot 12.12.2018 r. no
12.12.2021 r.), LibreOftice (cBoboxno pactpoctpansiemoe I10), BloodshedDev C++
4.9.9.2 (cBobomHO pacnpoctpansiemoe I10), FoxitReader (cBo6oxHO
pacupoctpansiemoe [10), Firefox 14 (cBobomuO pactpoctpansemoe I10),
SAnnexc.bpaysep (oregecTBeHHOE CBOOOTHO pacmpoctpansemoe [10).
WnTepHer ¢ obecnieuennem gocrymna B OM1OC.

5.3  CoBpemeHHble  TipodeccHOHAIbHBbIE  0a3bl  JaHHBIX U

HHG(pOpPMAIMOHHbIE CIIPABOYHBIE CHCTEMBI.
epevens CIIB/I u UCC no nucunmninne
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http://biblioclub.ru/index.php?page=book_view_red&book_id=256147
http://biblioclub.ru/index.php?page=book_view_red&book_id=2750362

1. CITForum.ru - on-line o6ubauomexa c80OOOHO OOCMYNHBIX MAMEPUANO8 NO
UHMOpMAYUOHHBIM mexHoN02usAM Ha pycckom sazvike - http://citforum.ru

2. Hayunasa snexkmpounas oOubauomexa eLIBRARY.RU — kpynueuwuti poccutickuil
UHDOPMAYUOHHBILL NOpMANl 8 O0OIACMU HAYKU, MEXHON02UU, MEeOUYUuHbl U O00PA306aAHUS,
cooepacawuil pepepamol u nonnvle mexkcmol - WVW.elibrary.ru

3. Eounoe okno docmyna k obpaszosamenvuvim pecypcam - http://window.edu.ru/

6 Unble cBegeHns U (WJIM) MaTepHAJIbI.
6.1. [IpumepHble BONPOCHI M 3aJaHMs / 3aa4M JIs1 NPOMeEKYTOUYHOI

aTTecTaAluu
Ta6auna 9 - [IpumMepHbIe NpaKTHYECKHE 32JaHUS K 324eTy

Paznensl u TeMbl | TIpumepHbIe IpaKTHUCCKHUE 3a1aHNUS

1. Mamemamuka

1.1 Apugpmemuueckue 4 9 2 2 5

BLIYUCTICHUSL l. Berauciante: 5—.2 - —1=:[4=-2=|;
7 13 3 9 6

2. YH])DCTHTG A0 YHCIIOBOT'O OTBETA BEIPAKECHHE

VY—2Jyy+1 {y+1
Jy=24y+1 4y -1

3. Jlokakure, uro ecamH x>0 m y>0, TO

+ 1, ecru y=—.

3 3
X +vy X+ vy
Yy > )
2 2
1.2 Ipeotpasosanue 4. VIIPOCTHTE BHIpaKeHHe:
aneedpauyeckux
sbIpadcenu 2mn 2m |

m+n° mt—-nt m—n
5. Pa3noxuTh HA MHOKHTEIIH:
f(x)=x*+9x +23x* +15x.
6. BBIIeIHTE IIOJHBIH KBAJIpaT:
a) x’ —x—2 :6)x* —4x—1 )
7. BEHINOIHUTE JielleHHe  MHOTOYIEHOB H
BEIJICJIHTE LEIYI0 4acTh JPOOH:
x’ -1 x'=3x" +2x—-4
a) — .0 .
x +1 x+1
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1.3 ©ynxyuu u epaguxu

8. Haiitn o0nacTe onpe/ieneHHs (PyHKIIHH:
. f |
a) f(x)=va4-x"+ ;
lg(1-x)
B xr -1
~ arcsin(x — 1)
9. VCTaHOBHTE 4YETHOCTb HIH  HEUYeTHOCTh
pyHKIIHH:

R

0) f(x)

a)y=x"-1gx;  6)y- "4 £,
x +1
10.  OmpeaenHTs HYIH (PYHKITHH H OIPOMEKYTKH
3HAKOIIOCTOSAHCTBA y=—x"+6x-3;
y=(1-x%)e’.

11. TIloctpouts rpaduku GyHKITHIL:
a) y=x"+5x+4;
6) y=x" +5|x‘+4;

B) y = |x2 + 5] +4|;

1.4 Ypasnenus u
Hepasencmea

12. PelHTE: YpaBHEHHE:
16x* +8x> —7x* +12x+1=0,

4
13. \/;— +42+x=0
V24 x

14. l{)gl (sz - Zx) = -1

4

15. 2 . 9x:—4x+l + 42 . 6.1'2—4:1: - 15 '4x2—4x+l — 0
16. PemuTe HepaBeHCTBO:
1 2+x
+

<1,
2—x 5

2
17. —>x+1
X

1 x—35
18. —) -7>20
(7)

1.5 Cucmemvt ypaeneHnuti

X =xtyi 4yt =1,

19. Pemuts cHCTEMY
3x+xyv+3y=3.

_
x4y =1,
20. PemmuTe CHCTEMY 5 5 ;
Xy +2xy" +y =2,

-
x?+4x+3<0,

21. PellHTE CHCTEMY < ,
X" — Sx+6=0.
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1.6 Tpueonomempus

22,  VIpPOCTHTE:
: T : b4
sin’ 2¢ —cos| — — 2 |sin| 2a — =
3 3
23. IIpoBepHTE paBE€HCTBO:
cos(2arcctg7) = sin(4arcctg3).
24,  PeluThs ypaBHeHHE:
1
cosxcos2xcosdx = 3 coslSx
25.  4sin*2x+3cosdx—1=0

2. Hnpopmamuxa

2.1 Ilocmpoenue b610k-
cXeMbl TUHENHO20
aneopumma

1. [ocTtpouth OJIOK-CXEMYy QJITOPUTMA MPOTPAMMEI, KOTOpas FeHEpUpyeT
CITy4aifHOE TPEX3HaYHOEe YKCIIO, BEIBOJUT €r0 Ha SKpaH. BRIBOAMUT Ha 3KpaH
YHCII0, B KOTOPOM IMEPBYIO U TOCIEIHIOW MUl 3TOTO YHCIa MOMEHSIIH
MeCTaMH.

2. TlocTpouth OJOK-CXeMy alropuTMa IpOTpamMMbl, KOTOpas T'€HEpPHPYeT
cllydaifHOe TPEX3HAYHOE YKCJIO, BBIBOJWT HA DKPaH 3TO YHCIO, CYMMY H
MIPOU3BEACHUE IU(P PTOTO YHCTIA.

2.2 [lpoepammuas
peanu3ayus npocmulx
JIUHEHBIX AI2OPUMMO8

3. Hamucarp mnporpamMmy, KoTopas 3alpallMBaeT Y IIOJb30BaTEN
KOOpJIMHATBl JBYX TOYEK, BBIBOAUT Ha OHKpPaH YpPaBHEHUE MPSIMOU,
MPOXOJIAIIEH YEPe3 3TH TOUKH.

4. Hamwmcate mporpamMmy, KOTOpas 3alpaliiBacT Yy IOJIL30BaTels Ba
yucna a u b, BEIBOJUT Ha DKpaH IUIOIIA]h U MEPUMETP NPSIMOYTOJIbHUKA,
CTOPOHBI KOTOPOTO PaBHBI 3TUM YHCIAM.

2.3 Ycnosuvle onepamopul

5. Hammcarp mporpamMmmy, KOTOpasi TEHEPUPYET CIydailHOEe TpEeX3HAUHOE
YHCIIO0, ONpEACNseT, SBISETCS JH OHO 4YETHBIM M BBIBOJUT Ha JKpaH
co0O0IIeHHE 0 YETHOCTH/HEYETHOCTH YHCTIa.

6. Hammcars mporpammy, KOTOpasi T€HEpHpYeT CIy4ailHOe MSATH3HAYHOE
YHCII0, CYUTAET KOJIUYECTBO YETHBIX U KOJINYECTBO HEUYETHBIX MU(D B 3TOM
4ucIIe, BBIBOAUT Ha 9KpaH 2 mudpsl (pe3yabTar).

2.4 Luxnuuecxas
cmpykmypa ¢ 3a0aHHbIM
YUCTIOM NOBMOPEHULL

7. Hancathb mporpammy, KOTOpast 3alpaiivBaeT y MoJb30BaTells Yucia a u
b, mpuyem a<b, cOCTaBISIET BCE BO3MOXKHBIC KOMOWHAIINN YHCEI, KOTOPHIC
MOXHO TIOJICTABUTh B BBIp@OXEHHE O+0+0= b U MOJYyYUTh BEPHOE
pPaBEHCTBO, B KBaJpaTax 4YHUCJIa HE JOJDKHBI IPEBBINIATH a, BBIBOJUT
pe3yJIbTaT Ha 3KpaH.

8. Hamucarp nporpaMmMy, KOTOpas 3alipaiiiBacT y MoJb30BaTels JBa YMCIIa
a ¥ b, BBIBOAMT Ha 93KpaH TaONMIly 3HAYCHUN (QYHKIMU y=COS X Ha
uHTepBase [a,b].

2.5 Huxnwl
nocmyciosuem

c npeo- u

9. Hanmcare mporpamMmy, KOTOpas 3alpaiivBacT Y IOJb30BATENS YHUCIO0
ab*cd, * o0o3HavaeT JIF000E KOJIMYECTBO IU(P, BBIBOAUT HA SKPaH YHUCIIO,
KOTOPOE SABJISICTCS Pe3yIbTaTOM BBIUKCIICHHS ab+cd .

10. Hamucats mporpamMmy, KOTopasi 3ampalinBaeT y MoiIb30BaTels YHCIO a
u uudpy b, ompenemnser, ects m nudpa b B yucie a, BEIBOOUT Ha 3KpaH
MECTO, Ha KOTOPOM OOHapykeHa 1udpa, wiu cooduienue «uudpa b B uucie
a He HalIeHa.

2.6 Cocmaenenue 610k-
cxemul aneopumma c
YUKIAMU

11. CocTaBuTh 0JIOK-CXEMY QJITOPUTMa MPOrPaMMBbl, KOTOpas 3alpaIliBacT
y MOJBb30BATEINsl YHUCIO, BBIUUCISAET (aKTOpHan 3TOTO YHCIHA, BBIBOAMT
pe3yJIbTaT Ha 3KPaH.

12. CocTtaBuTh 0JI0K-CXEMY aNrOpuTMa MPOrpaMMbl, KOTOpas 3alpalliuBacT
y HOJIB30BATENs YUCIIO &, COCTAaBIIAET TaOJIUIy KBaapaToB yuced oT 1 1o N,
rie N°<a, BEIBOJMT Pe3ysIbTaT Ha SKPaH.

2.7 O0HoMepHbllL Maccud

13. Hamucatp mporpammy, KOTopasi 3amojiHseT maccuB u3 10 3meMeHTOB
CIlydyallHBIMM 4YHCJIAMH{, OIpEHeNseT HauOOJNBIIMH 3JIEMEHT MAacCHBa,
BBIBOOUT HA OKpaH »dJEMEHTHl MAacCHBa, KOTOpBIE OTIMYAIOTCA OT
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HanOoJIbIIEro O0JIee ueM Ha 3.

14. Hanucath mporpammy, KOTopas 3amojiHseT mMaccuB u3 10 31eMeHTOB
CIy4aWHbIMM YHCJIaMH, BBIBOJUT Ha 93KpaH KOJMYECTBO 3JIEMEHTOB,
KOTOpBIC ISATCS Ha 5 0€3 ocTaTka.

2.8 Copmuposra maccugos

15. Hamucate mnporpamMmy, KOTOpas 3alpallliBaeT Yy IIOJIb30BATENA
3amoJHeHue Maccuba U3 10 3J1eMEHTOB, COPTUPYET MAacCUB MO YOBIBaHUIO,
BBIBOJUT Ha 3KPAaH UCXOJHBIM MAacCHB M Pe3yJIbTaT COPTUPOBKH.

2.9 JlsymepHusiii maccus

16. Hammcarp mporpamMmy, KOTopasi padOTaeT ¢ MaTpUllaMH: TeHEpUpPYeT
MaTpulpl cO ciueayrmuMu pasMmepHocTsamu: A[3x3], B[3x1], a 3arem
HaxoauT AB.
17. HamucaTth mporpamMmy, KOTOopas paboTaeT ¢ MaTpUIlaMH: TEHEPUPYET
MaTpuiel co ciuenyromumu pasmepHoctamMu: B[3x1], C[1x3], a 3arem
Haxoaut BC.

2.10 Bcempoennvie
npoyedypsl u pyHKyuu

18. Hammcarp mporpaMmy, KoTopasi 00XOIUT MaTpHIy pa3MepHOCThIO 3X3
U 3aMCHACT JJICMCHTBI MaTpullbl COOTBETCTBYIOIIMMH 3HAYCHUAMU 110
MOTYITO.

19. Hammcatps mmporpaMmy, KoTopas 00OXOAUT MaTPHILy pa3MEpPHOCTHIO 3X3,
ACIIUT JaHHYIO MaTpuly IIO3JIEMEHTHO Ha 3, 3aIIUChIBACT B KadYCCTBEC
9JIEMEHTa MAaTPUIIbI OKPYTIECHHBIE 10 3 3HAKOB MOCJIE 3aMsITON 3HAUCHHUS.

2.11  Ilonv3osamenvckue
npoyedypsl U QYyHKYUU

20. Hamucates mnpouenypy, KoTopas BBIBOIUT Ha O3KpaH MaTpHULy
pa3sMEPHOCTHIO mXN.

21. Hamucatp (yHKIHUIO, KOTOpAs 3alOJHAET MATPHILy Pa3MEPHOCTHIO MXN
CITy4YaWHBIMH YHCIaMH.

2.12
QdyHryuu

Pexypcusnvie

22. Hanucatb (yHKUMIO, KOTOPAsk BEIYUCISIET ONPEAETUTENb MAaTPHLIBL.

2.13 Cmpoxkoswiti mun
OaHHbIX

23. Hammcatp mporpamMmy, KOTOpast 3alpalinBaeT y MoJb30BaTeNsl CTPOKY,
COCTaBIISICT U3 YETHBIX CUMBOJIOB 3TOH CTPOKH — CTPOKY S1, U3 HEUETHBIX -
CTPOKY S2 ¥ BBIBOJMT PE3yJIbTAaT Ha IKPaH.

24. Hammcath mporpaMmy, KOTOpasl 3alpalinBaeT y MoJIb30BaTeNs CTPOKY,
COCTaBIISIET M3 ATOM CTPOKHM HOBYIO, I'Ieé CUMBOJIBI 3allliCaHbl B OOpaTHOM
TOPSAKE W BHIBOJIUT PE3YJIbTAT HA IKPAH.

2.14 @aiinoswviyt mun
OaHHBIX

25. Hamucare mporpammy, Kotopas oOpaOaTeiBaeT ¢aiinm ¢ y4eOHBIM
pacrniucanueM (table.txt), u BEIBoAHT copepxumoe daitra B mose Memo.

26. Hamucate mnporpammy, KoTopas oOpaOaTbiBaeT ¢aiia ¢ y4eOHBIM
pactmcanueMm (table.txt), W omnpenenseT KOJMYECTBO JIEKIIMOHHBIX,
NPaKTHYECKUX U JTa00paTOPHBIX 3aHATHH.

27. HanmcaTp mporpammy, KoTopasi oOpabaTteiBaeT (ailn ¢ HaTypalbHBIMH
yuciaMu (num.txt), ¥ BBIBOAUT HA 3KpaH CYMMBI IU(P KaKAOTO YKca.

2.15 Paboma c epaguxoti

28. Hammcath mporpamMmy, KOTOpas CTPOUT B IEHTPE DKpaHa CEMEHCTBO
KOHIICHTPUYECKNX (C OOIMMM IIEHTPOM) OKPYKHOCTEH IPOU3BOILHOTO
panuyca.

29. Hammucatp nmporpammy, KOTOpast CTPOUT B LIEHTPE 3KpaHa 3BE31y.

30. Hamucatp mporpammy, KOTOpasi CTPOMT B CIy4allHOM MECTE Ha dKpaHe
KOMIIO3UIIUIO (DUTYP, COCTOSIIYI0 KAaK MUHUMYM M3 OJTHOTO Kpyra M Tpex
TUHUA  (KOMIIO3MIIMIO BBl TMPUAYMBIBACTE CaMH, 3TO MOXET OBITh
YeJIOBEYEK, AEPEBO U T.II.).

CocraBurens (n):

KaHJ1. TexH. HayK Bsukun E.C.

(@pamunua, unuyuansl u dondxcHocms npenooasamens (ei))
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