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1 He.]'ll/l H 3aJa4Y4 OCBOCHHUA NHUCIHUIIINHBI

eanb (eau) 0oCBOCHUS TUCITUTIINHBIL:

— (opMupoBaHre MaTeMaTHYECKOW KyIbTypbl OakanaBpa MHQOPMATHKH © BBIYUCIUTEIHHOMN

TEXHUKHU,

Kak OCHOBBI Juisi pa3Butus yHuHBepcanbHBIX (YK), obmenpodeccuonansubix (OIIK) u

npodeccuonanbabx komnerennui (I1K) B obmactu mporpaMMHOTO 00eCTICeYCHHS BBIYUCIUTETHHON TEXHUKH

1 aBTOMAaTU3UPOBAHHBIX CUCTEM;

- (1)OpMI/IpOBaHI/Ie YMCHI/Iﬁ 1 HAaBBIKOB, HCO6XOI{I/IMBIX A1 U3Y4YCHHUA CICHUAJIBHBIX JUCHUILIINH

POQHILHOM MOITOTOBKH.
3agaum:

1. ®opmupoBanue

CHCTEMBLI  3HAHHUM,

YMEHHH U

HAaBBIKOB HUCIIOJIB30BaHUA

T depeHInanbHOrO U HHTETPaIbHOTO UCUMCIIEHUS B PELLIEHUU MaTeMaTHYeCKUX, TPUKIIaIHbIX
U MPAKTUYECKUX 3a7ad.
2. PackpeiTHE OCHOBHBIX DJJIEMEHTOB HAKOIUIGHHOW JyXOBHOH U MaTepHaJbHON
KYJIBTYpbl OTHOCUTENILHO 3HAHUSI MAaTEMAaTUKU OECKOHEUHO MaJIbIX BEIMUYHUH.
3.YcraHoBineHne CBS3W  (€AMHCTBA) OOIIETEOPETUYCCKOTO W TMPO(ecCHOHATBHOTO

KOMIIOHCHTOB.

4.YCcTaHOBJIEHNE B3aUMOCBSI3H NeJarorun4eCKoro  yrpabJI€CHUA U CaMOCTOSTEIIFHOM

paboTHI CTYJIEHTOB.

5.Co3manue ycIoBHM ISl pa3BUTHS U BOCITUTAHUS MTPOQPECCHOHATBHO BaXXHBIX Ka4€CTB
JUYHOCTH OYIyIIEero crenuanicra B oomactu MHbOpPMAaTHKN U BBIYUCIUTEIHFHON TEXHUKH.

MeToaudeckyl0o OCHOBY peaM3alldd  MPOTrpaMMBbl

0 MaTaHaJIn3y COCTaBIIAKOT CI/ICTCMHBIﬁ,

MHTErpaTUBHbBIN, JIMYHOCTHBIH, MPOLIECCHBIN U (QYHKIIMOHATIBLHO-/1EATENbHBIN TOIX0IbI.

2 MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

JlucrumnauHa oTHOCHUTCS K 6a30Boit yactu Omoka I «/lucuurmast (MOTymn )y

[IpepexkBU3UTHI TUCHUILTUHBL: Omcymcmayom

[ToctpexkBusutbl gucturuiuabl: b1./[.6.3 OcHosbl 3KoHOMUKU U DUHAHCOBOLL
OnekmpomexHuka U  1eKMPOHUKA,

BIJB.I2

BIJB.15

cpamomHuocmu,

Jluckpemnass mamemamuxa, bl1.J[.b.16

Boiuucnumenvuas mamemamuka, b1.J][.b.22 Teopus eeposmHocmeu u mamemamuieckas CMamucmuxd,
b1.JI.B.1 Cmpykmypvl u ancopummvl obpabomxu oannvix, b1.J[.B.4 Obpabomka sKcnepumenmanbHbix
OAHHBIX HA 21eKMPOHHO-8bluUCIuUmenvHolx mawunax, b1.J1.B.14 Komnviomeproe mooenuposarue

3 TpeOoBaHus K pe3yJbTraram 00y4eHHs 10 JMCHHUILIHHE

HpOHGCC HU3Yy4YCHUA NUCHUIINHBI HAIIPABJICH Ha (I)OpMI/IpOBaHI/Ie CJICAYIOIINX PE3YJIbTATOB 06y‘leHI/I$I

Kon v HanmeHoBaHue
(bopMUpYeMBbIX KOMIIETSHIIUN

KO)I N HAUMCHOBAHHUC
HWHIAUKATOpa JOCTUKCHUS
KOMIICTCHIIMN

[Tnanupyemsble pe3yabTaThl 00yd4eHUs 10
JUCLUIUINHE, XapaKTEPU3YIOIINE ATAIlbl
(opMHpOBaHUS KOMITETCHIIUH

OIIK-1 CnocobeH npuMeHsTh
€CTECTBEHHOHAYUHBIE U
oO11enHXEeHEepHbIe 3HAHUS,
METO/bI MaTEeMaTHYECKOTO
aHaJIM3a U MOJICITMPOBAHHMS,
TEOPETUYECKOTO U
HKCTIEPUMEHTAIBHOTO
HCCIIEIOBaHUS B
npodeccuoHaNbHON

OIIK-1-B-1 3HaeT 0CHOBBI
MaTeMaTuKH, GU3NKH,
BBIUHCIIUTEIIBHON TEXHUKU H
MPOrPaMMUPOBAHUS
OIIK-1-B-2 Ymeer pematsb
CTaH/JapTHbIE
npodeccuoHaNbHBIE 3aa4H C
MIPUMEHEHHEM
€CTECTBEHHOHAYYHBIX H

3HATL:

IPEOIMET H3YYEHUS CIEAYIOIUX
COJIEPKaTENbHBIX TIOHSTHE
byHKIIMU, oTpefeNieHue peena QyHKIHHT
MOHSITUE HEMPEPHIBHOCTH U
GbyHKIMIA.
muddepeHnua,
OIpEACIICHHbIN

JIMHUN:

B TOYKE,
CBOIICTBa HeTPEPhIBHBIX
IIpoussoanas u

nepBooOpazHas u

HUHTCIrpal,




Ko n HaumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIUN

Ko 1 HanmenoBanue
WHJIUKATOPA JIO CTUKCHUS

[Tnanupyemsbie pe3yabTaThl 00ydeHUs 110
JUCLUIIIIMHE, XapaKTEPU3YIOLIUE dTallbl

KOMIETEHITUH (dbopMHpOBaHUS KOMITETCHIUN
JEeSITEIbHOCTU oO0I1IenHKEHEPHBIX 3HAHUH, - poib Qg depeHnnanbHOTO u
METO/I0B MaTeMaTHYECKOTO UHTETPAIBHOTO VCUUCIICHUS B

aHaJIn3a U MOJCIIMPOBAHUS
OIIK-1-B-3 Bnaneer
HaBbIKaAMH TeOpeTI/I‘-ICCKOFO nu
3KCHepI/IMCHTaJII)HOI‘O
HCCIIENOBaHUA 00BEKTOB
npodeccrnoHaIbHON
JIeSITEILHOCTH

MO3HAHUU OKPYKAIOIIETO MUPA;
- Meronsl auddepeHInaIbLHOTO U
UHTETPATBHOTO HCYUCICHUS (METO/BI
ucclenoBaHus  (QYHKIUH,  METO/bI
MHTETpUPOBaHU);
YMeTb: packpbIBaTh  COJEp)KaTeIbHBIC
JUHUMA Kypca MaTeMaTH4ecKOoro aHajn3a
1o 0000IIEHHOMY TIJIaHY;

- MMPUMCHATH MCETObI IIO3HAHUA
OTHOCHUTEJIBHO MOJTyYEHUS
MaTeMaTHYECKUX 3HAHUN (MHIYKIIHS,
aHaJIoTusl, CcucreMarmusanus,
ujeanu3anus, abcTparupoBaHue,
MOJIETTUPOBAHUE);

- MNPpUMEHATE TCOPETUYCCKHUEC 3HAHUA B

PEIICHNH NPUKIIAAHBIX 3a71a4
Baanerb: metonamu auddepeHImaibHOTO
WCUMCIIEHHSI UCCIIeNOBaHMs (DYHKIIMHA U UX
rpadu9IecKoro u300paKeHUs;

- METOAaMU MAaTEMaTNu4YCCKOTO
MOJIETUPOBaHUS (U3NYECKUX 3a/ad C
HCIIOJIb30BaHUEM
nuddepeHnanTbHOTO u
MHTETPAIILHOTO UCUHUCIICHHUS,
muddepeHInanTbHBIX  YpaBHEHUH, a
TaKKE UX PEIICHUN.

- OCHOBHBIMH MaTeMaTH4YeCKUMU
KOMITBIOTEPHBIMH WHCTPYMEHTAMMU:
BH3yaTN3aIHs JIAaHHBIX,
3aBHCHUMOCTEH, OTHOIIICHHUH,
MIPOIIECCOB, F€OMETPUUYECKHUX
00BEKTOB;

HaBBIKAMU PUMEHEHUS CPEIICTB
UH(POPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHI B PELICHUY 3a/1a4, TaM, TJIe
3T0 3P PEKTUBHO.

4 CTpyKTYpa U COAepPKAHNE AUCHUIIMHBI

4.1 CTpyKTypa IMCUHHILTHHBI

OO01as TpyA0eMKOCTh AUCHUILINHBI COCTABIsAET 9 3a4eTHHIX enuHull (324 akaleMUYEeCKUX JYaca).

TpynoeMKkocTs,
Bun pabotsr aKaJIeMUYECKUX 4acoB
1 cemecTp 2 cemecTp BCET0
Oo0masi Tpy10éMKOCTb 108 216 324
KonTakTHas pabora: 68,25 69,25 137,5




TpynoeMKocTs,

Bun pabotet AKaJIeMHYECKHX 9aCOB
1 cemectp | 2 cemectp BCETO
Jlexuuu (JI) 34 34 68
[Tpakrrueckue 3anstus (113) 34 34 68
Koncynprannmn 1 1
ITpomexyTouHas arrecraius (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocTosiTe/ibHas1 padoTa: 39,75 146,75 186,5
- 8bINONIHEHUE UHOUBUOYATbHO20 MBopHecKo2o 3adanus (UT3); 20 20
- 8bINONIHEHUe pacuemuo-epaguueckozo 3adanus (PI'3); 6 26 32
- camocmosimenvHoe uzyuenue pazoenos OUCYUNIUHbL, 10 20 30
- camono02omogka (npopabomxa u noemoperue 1eKYUOHHO20 10 34 44
mamepuana u mamepuanda y4eOHUKo8 u y4eOHbIX nocoOul,
- H0020MOBKA K NPAKMUYECKUM 3AHAMUAM, 10 34 44
- 10020MOBKA K PYOENCHOMY KOHMPOTIO U M.N.) 3,75 12,75 16,5
Bua nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3a4er IK3aMeH
AU pepeHHPOBAHHBIN 3a4€T)
Paznenbl qucnuInHb, n3ydaeMeie B 1 cemectpe
KosmmuecTBo yacoB
Ne HanmenoBanue pasnenon ayuTopras BHEay/l.
pasnena BCETO pabora
T 13 | 1P pabota
1 BBenenue B ananus 32 10 | 10 12
2 JudbdepenunanbHoe ncuucieHne GyHKIUA OqHON 32 10 | 10 12
MepEeMEHHO N
3 HHuTterpanpHOE ricunciaeHne GyHKIMN OTHOM 44 14 | 14 16
MepEeMEHHO N
HUroro: 108 34 | 34 40
Paznensl qUCIUIUIMHBL, H3ydaeMble B 2 ceMecTpe
KosmuecTBo yacoB
Ne HanmeHnoBaHue pasnenos ayTopHad BHEay]I.
pazzena BCETO pabota
T 13 | 1P pabota
4 Paner 54 10 8 36
5 JuddepenunanbHoe UCUUCICHUE QPYHKITUI 52 8 6 38
MHOTHUX TIEPEMEHHBIX
6 KparHble 1 KpUBOJIMHEHHBIC HHTETPAJIbI 54 8 | 10 36
7 HuddepenunanbHbie ypaBHEHUS. 56 8 | 10 38
Uroro: 216 34 | 34 148
Bcero: 324 68 | 68 188

4.2 ConepxxaHue pa3ies0B TUCHHILINHBI

Pasnen 1. BBenenue B anaiu3
Cooeporcanue pazoena:

MHnooicecmeo OelicmeumenbHbix qucei, eco ceoticmaa. OZdeulleHHble MmHoocecmea. Ilonamue mounwix

epanuy mrodxcecmea. Pynxyus, komnouyuu Qynxyuti, oopamuasn Qynkyus. OcHoéHble K1accol OyHKYU.

Yucnosvie l’lOCJZQ@O@dWZe/ZbHOCmu, npede/z nocinedosamenvHocmu u e2o céovicmsa. OcHoeHble meopemavl. O

npeoene MOHOMOKHOU nocredosamenviocmu, Kanmopa, bonvyano-Betiepwimpacca, kpumepuii Kowiu

CXOOUMOCINU YUCTIOB0U NOCNICO08AMEIbHOCHIL.




IIpeoen ghynkyuu. beckoneuno manvie genudunbl. 3ameuamenvrule npedenvl. Henpepvienocms gynKyuu 6
mouxe. Paspwisvl dhynkyuu. Ceovicmea ghyHkyuil HenpepuléHulx Ha ceemenme. Henpepvisnocms komnozuyuu u
obpamuot ghynkyuu. HenpepvleHocmb s1eMeHmapHbix (yHKYULL.

Pazgen 2. ludgdepennuanbHoe ncuucjieHne PyHKIUM OTHOM NepeMeHHOM
Cooepoicanue pazoena:
Onpeoenenue npouzsooHoll. I eomempuueckas u guzuieckas uHmepnpemayus nPoU3E00HoU.
Jupghepernyupyemocmo u ougpghepernyuan. Ilpumenerue npouzsooOHOl K UCCIEO08AHUIO QYHKYUIL
MOHOMOHHOCMb, IKCMpeMyMbl, MouKU nepe2uda, acumnmomol. OcHo8Hble meopembl OughpepenyuarbHozo
ucuucnenus: Pons, Jlacpanoca, Kowwu. Ipasuno Jlonumana packpvimus Heonpeoenennocmei. opmyna
Tevinopa.

Pa3gen 3. UnTerpajbHoe ncuucjieHue pyHKIHUM OHOM NepeMeHHOM
Cooeporcanue paszoena:

Ilepsoobpasnas u neonpedenennviil unmeepan. Ilpocmeriuiue npuemvl 8bIYUCTIEHUS UHINESPATOS.
Humezpuposanue payuonanvHulx gvipadicenuil. Mnmezpuposanue uppayuoHaibHbIX bIpaiceHul,
Humezpuposanue mpuzonomempuieckux QyHKYuti, mpuecoHoMempuieckue noOCHaHO8KU.
Onpeoenennviii unmezpan. Cymmot apoy. Kpumepuii unmeepupyemocmu. Ceoticmea unmezpaia.
Humezpupyemocmo nenpepuwisroti ghynxkyuu. Minmeepan ¢ nepemennvim eepxuum npeoenom, Dopmyna
Hviomona-Jlenibnuya. Hecoocmeennvie unmeepanoi.
IInowaow Kpusonumetinoti mpaneyuu, KpUBOIUHEUHO20 cekmopa. Buluucnenue obvemos men ¢ nomoupio
onpedenernno2o unmezpana. CnpsamisieMocmos Kpusou. J{nuna oyeu.

Pasnea 4. Paabl

Cooeporcanue pazoena:
Yucnoswvie psovl. IIpuzHaku cxoOuMocmu 4ucio8six psioos
DYHKYUOHATILHBIE NOCTIE008amelbHOCIU U psiobl. [lonsmue pasnomepHotl cxooumocmu. CmenenHule psiobl.
Teopeme Abens. Paznooicenue pynkyuii 6 cmenennwle psiovl Teinopa. Psowl Tetliopa 0 snemenmaptvix
@yuryuil. Ilpumenerue cmeneHHbIX psioos.

Paznen 5. AudPepennuanbHoe ucuncjieHne GyHKUMA MHOTHX NepeMeHHbIX

Cooeporcanue paszoena:

N-MepHOe e8KIU080 Mempudeckoe npocmparcmeo. Tlousmue npedena nociedosamenvrocmu. Pyuxyuu
HeCKoNbKUX nepemennvlx. IIpeden (hyHKyuu u Henpepvi8HOCb.

Yacmuvie npouszsoonvie u ouggepenyuan. Ilonamue ougpghepenyupyemocmu. Yacmmuvie npouzsoorvie
cnoocrol yrxyuu. Ilpouzsoonsle svicuiux nopsiokos. 1Ipouseo0Has no HanpasieHuio, 2paoueHm QyHKYuu.
Vpasnenue xacamenvroti nnockocmu.

Oxempemym QyrKkyuu 08yx nepementvix. Ikcmpemym QyHkyuu mMHo2ux nepemernulx. Ilonsmue oo
VCII08HOM dKCmpemyme. 3aoauu Ha Haubonbuiee U HauMeHbulee 3HayeHue GYHKYUU 8 3aMKHYmMo 001acmu.

Pa3znen 6. KpaTHble 1 KprBOJIMHEHHbIE HHTETPAJIbI

Cooeporcanue pasoena:

Heotinoti unmezpan. Beiuucnenue 060tiHo20 unmezpana uyepe3 nosmopHvle ummezpansl. Buluucienue
UHME2PAo8 8 KPUBOTUHEUHBIX KoOpOuHamax. IIpunoscenuss OBOUHBIX UHMESPANOB K BLIYUCTEHUIO 00bEMO8 U
naowaoei. Tpotinoti unmezpan. Beruucnenue mpouHbix uHmezpanog 6 YUUHOPUYECKUX U chepudeckux
KOOpOUHAMAx.

Kpusonunetinvie unmezpanst no dyee u no koopournamam. Cnocobwvl ux eviuucnenus. Qopwyna I puna.
Heszasucumocms  Kpugonunetinoco unmezpana om @opmel nymu uHmeepuposauus. Boccmanoenenue
nepeooopasHoll hynkyuu no ee nonHomy ouggepenyuany. Ilpunoscenus KpUGOIUHENHbIX UHMESPATIOS.

Pasnen 7. Ju¢pepennuajbubie ypaBHEHU



Coodeporcanue pazoena:
ObbikHoBeHHble QU hepeHyuanvbHble YPasHerUs nepeo2o Nopsioka. Buow ypasrenuii nepeoeo nopsioka u
MemoOobl UX peuteHU.
Jlunetinvle oughgpepenyuansvhvle ypashenus 6mopoco nopsoka. Ypagnenus 6mopoeo nopsioka ¢
NOCMOSHHBIMU KO huyuenmamu.

4.3 [IpakTHYecKue 3aHATHS (CEMUHAPBHI)

Ne 3ansaTHs Ne Tema Kon-Bo
pazzaena 9acoB
1 1 [Tonstne gynkuuu u ee coiicraa. [Ipenen pyHkuum B Touke 2
2,3 1 3amMedaTenbHbIe TPEIEIThI 4
4 1 HenpepriBHOCTH pyHKIIMM B Touke. Kinaccuduxanus Touek 2
paspebiBa.
5,6 2 [TpomsBoHas. [IpaBuna quddepeHInpoBaHUS. 4
7 2 Pemenue 3a1a4 Ha reOMETPUUECKUI CMBICIT TTPOW3BOTHOM. 2
Hcnonp3oBanue MPOU3BOTHON B 3a/1a4aX (PU3NIECKOTO COJCPIKAHUS
8 2 [IpaBuio Jlonurans packpbITHS HEOIPEAEIEHHOCTEH 2
9 2 UccnenoBanne GyHKINI HA MOHOTOHHOCTH W DKCTPEMYM. 2
HaxoxneHne HanOOoIbIIMX 1 HANMEHBIINX 3HAYeHUH (QYHKIIMH Ha
CErMeHTe.
10 2 ACHUMIITOTBI, BRITYKJIOCTh (pyHKIHH. O01Ias cxema uCClie0BaHUs 2
(YHKIIMY ¥ TTOCTPOEHHE TPadUKOB.
11 3 [Ipocreiinue npremMbl HHTErpupoBaHus. Tabauia nepBooOpa3HbIX 2
12 3 HHTerpupoBanme 1Mo 4acTsaM, 3aMeHa IePEeMEHHOM. 2
13,14 3 HuTterpupoBanme 1poOHO-PAIMOHATBLHBIX BBIPAKCHHI 4
15 3 HHTerpupoBanre HEKOTOPHIX UPPALMOHATBLHBIX BBIPAKCHHH. 2
NuTerpupoBanre TPUrOHOMETPUUECKUX (DYHKIIHMIMA
16 3 ®dopmyna Hetorona-Jleitoauma. CriocoObl TOYHOTO BBIYUCICHUS 2
onpezaeneHHoro uHTerpana. HecoOcTBeHHbIE HHTETPAIBI.
17 3 ['eomeTpruueckre NpUIIOKEHHsI ONIPEICICHHOTO HHTETpaia 2
Hmoeo 6o 1 cemecmpe: 34
1 4 [Tonsitue yncnoBoro psaa. MccnenoBanue cXoUMOCTH IO 2
onpexaenenuto. [Ipu3Hak cpaBHEHUS.
2 4 [Ipuznaku [anam6epa u Komn. OGo011eHHbIe TPU3HAKH 2
Janamb6epa u Komm. MHTerpanbubiii npusHak Komum-Makiopena.
3 4 AOcomoTHas ¥ YCIOBHAs CX0IUMOCTh. Teopema JleliOHMIIA. 2
Crenennsle psipl. O0NIaCTh CXOTUMOCTH.
4 4 Paznoxenue ¢pynkumii B crenenHoi psn Teitnopa. CymmupoBaHue 2
CTETIEHHBIX PS/I0B C MOMOIIBIO U] depeHInpoBaHUs U
UHTETPUPOBAHMSL.
5 5 Yacrable npoussoansie. uddepenuuan. [Ipons3Boansle croxHON 2
¢ynkiun. [IponsBoHas o HanpasieHUo. [ pagueHT QyHKIMH
6 5 HuddepenunpoBanue HesBHBIX pyHKuMi. KacarenbHas mockocTh 2
1 HOpMaJib K MOBEpXHOCTH. [Ipon3BOIHBIE BBICIINX TOPSAKOB.
7 5 DKCTpeMyM (YHKIIUN HECKOJIBKUX ePEMEHHBIX. 3a1aun Ha 2
HauOoJIbIIIee M HAUMEHbIIIee 3HaUCHUE
8 6 [Tonsitue nBoitHOTO MHTETpasa. [IoBTOpHBIE MHTETPATIBI. 2
V3meHeHne nopsiika HHTErPUPOBaHMS B TOBTOPHOM HHTETpaie.




No zansTus Ne Tema Koin-Bo
paszaena 4acoB
BrrurciieHue JBOMHBIX MHTETPAJIOB YEPE3 IOBTOPHBIE
9 6 3aMeHa nepeMeHHBIX B JBOWHOM HHTEerpaie. KpuBonuHeinbe 2
koopauHaTthl. [loaspHble KOOPAUHATHI.
10 6 [loHsTHE TPOMHOIO UHTErpaja U €ro BEIUMCICHNUE YEPE3 TOBTOPHBIE 2
11 6 ['eomeTprueckue NpUIIOKEHHs IBOMHOTO M TPOMHOTO UHTETPAJIOB. 2
12,13 6 KpuBonuneiinsle naterpansl 1-ro u 2- ro poga. @opmyna ['puna. 4
Boccranosienne nepBoobdpa3Hoii o ee nmosHomy nuddepeHmmany.
14 7 Huddepenunanbapie ypaBHEHHS MIEPBOTO MOPSAKA C 2
pasfensomuMucs nepeMeHHbIMU. OQHOPOAHbIE YPABHEHUS
IIEPBOro NOpsKa U MPUBOJAIIMECS K HUM. 3anada Komu.
15,16 7 JIuneliHbIe ypaBHEHHS IEPBOTO MOPSIIKA U METO/IBI UX PELICHUM: 4
METO/]I Bapyalli TPOU3BOJIBLHOM MOCTOSSHHOW B METO1 bepHyIu.
VYpaBHeHus beprymm.
17 7 JIuneiinsle nuddepeHIanbHble ypaBHEHNS BTOPOTO MOPSIJIKA C 2
MTOCTOSIHHBIMH KO3 QHUIIMEHTaMHU.
Hmoeo 60 2 cemecmpe: 34
HUroro: 68
4.4 CamocTosiTe/IbHOE M3yYECHHE PA31eJI0B AUCHUIIIHHBI
HaumenoBanue pa3aenoB v TeM AJist
Ne Koi-Bo
pasacia CaMOCTOSATEIILHOTO U3YyUYEHU S JacoB
5  |[IpumeHenue psA0B K BBIUKCICHHUIO MPOU3BOJHBIX U HEKOTOPHIX MHTETPAJIOB. 2
JlomonHUTENbHBIE MPU3HAKH CXOUMOCTH PSJIOB.
5 VYcnoBHbeI 3kcTpemyM, Merton Jlarpanka OTBICKaHMSI TOYEK YCJIOBHOTO 4
IKCTpEMYyMa.
6 [Tonsitue TpoiiHOrO HWHTErpana. BelyWcieHHWE TPOWMHOrO HHTErpaja 4epes 6
noBTopHbIe. Chepuyueckre U UIMHIPUYECKUE KOOPIUHATHI.
7 Jubdepennnansupie ypaBHeHHs B TOJAHBIX auddepennuanax. Ilonstue 4
MHTETPUPYIOIIETO MHOKHUTENS U COCOOBI €ro HaXOXKICHUS.
7 | YpaBHEHHMS BBICHIMX TOPSAKOB, [OIMYCKAIOIIME TMOHIKEHUS THOpsaKa. 6
VYpasuenus Jlarpamxa u Knepo. OcoOble perieHus.
7 [TonsitTie 00 ypaBHEHHSX C YACTHBIMU Mpou3BoAHbIMU. Kiaccudukanus 8
TuHEHBIX auddepeHanbHbIX YpaBHEHUS C YaCTHBIMH IPOU3BOJHBIMU
BTOpOrO nopsaaka. 3agada Komm. [ToHsTre o KpaeBbIX 3a/1auax.
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5 YuyeOHO-MeTOoauYeCKoe o0ecnmeyeHne JUCIUAIINHbBI

(B nuunom Kkabuneme npenodasamens, 6 paszoene «Hauano» pazmewenvr «Pexomenoayuu x
oopmaenuio pazoena 5 pabouux npocpamm yueoHvlx OUCYUNTIURY)

5.1 OcHoBHasi JiuTeparypa

1.Harancon, U. II. Teopust pynkuuii BemecTBeHHON nepeMenHoi [Tekcr]: yueOHuk ans By3oB / U.
I1. Harancon .- 5-e u3n., crep. - CIIO. : Jlanb, 2008. - 560 c. : un. - (Knaccuyeckas yueOHasi tureparypa 1o
maremaruke) - ISBN 978-5-8114-0136-9.

2. MensHuKOB, E. B. Maremarndeckuii aHanm3 : TeOpHUs ¥ MPaKTHKA : yaeOHOe mocolue : B 3 yacTsx
: [16+] / E. B. MensuukoB, E. A. MemepsikoB ; OMCKuil rocyiapcTBeHHbIN yHHBepcuteT um. @. M.
JloctoeBckoro. — Omck : OMckui rocynapetBeHHbiil yauBepcutet uM. .M. Jloctoesckoro (OmIY), 2021. —
Yactb 2. - 232 C. : WJL. - Pexum JIOCTYyTIA: o MOJITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=688739 — bubmuorp.: c. 214-226. — ISBN 978-5-7779-
2551-0. — TekcT : 2IeKTPOHHBIN.

4. Kyry3oB, A. C. Maremarnueckuii aHanu3 : AUQQepeHnnaIbHOe U WHTErpajibHOE HCUHCIIEHUE
¢GbyHkuMii onHOM mepemeHHOM : yuebHoe mocobue : [16+] / A. C. Kyry3oB. — 2-e u3a. crep. — Mocksa ;
bepmun :  upekr-Memma, 2017. — 128 c¢. — Pexum JocTyna: mno  MOJINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=462166 ). — ISBN 978-5-4475-2976-5. — DOI
10.23681/462166. — TekCT : 37EKTPOHHBIIA.

5.2 lonmosiHMTE/ILHAS JIUTEPATYypa

1. bepman, I"H. COopHHK 3a/ad 1Mo Kypcy MaTeMaTHYeCKOro aHaiau3a: YueO. mocobue. / bepman
I'H. .- 22-¢ w3x.,mepepad.. - CII6. : U3n-Bo "IIpodeccus”, 2002. - 432c¢.

2. KympsBues, JI.ZI. COopHHUK 3amad II0 MaTeMaTHYEeCKOMY aHaau3y.DYHKIUH HECKOJIbKUX
nepeMeHHbIX: Yueb.mocobue mist By3oB / KympsisueB JILJI.; Ilox pen.Kyapseuesa JILJ.. - CII6 : I'TI
"Texanueckas kaura'", 1994, - 496¢.

3. lllunaues, B. C. 3agaunuk 1o BeIcIIel MaTemMatuke: Yueb. mocobue mist By308/B. C. [lumayes. —
3 —ewusn., crep. — M.: Beicmn. [Ik., 2003. — 304 c.: 1.  ISBN5-06-003575-1

4. Ileprynos, B. B. Maremaruueckuii aHanus : SKCIpecc-Kypc AJisl MOATOTOBKU K TOCYAapCTBEHHOMY
JK3aMeHy : yueOHoe nocobwue : [16+] / B. B. Ileprynos ; Hayu. pea. T. YTkuna. — 3-¢ usn., crep. — Mockga :
OJIMHTA, 2014. - 203 C. : WL - Pexum JIOCTYyTIA: 10 HOIIMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=363441 — bubnuorp. B ku. — ISBN 978-5-9765-1954-
1. — TekcT : AMEeKTPOHHBIH. .

5. Makcumenko, B.H. Kypc maremarnueckoro ananuza [ DneKTpOHHBINH pecypc]: yuebHoe nocodue /
B.H. Makcumenko, A.I. Merpa6os, JI.B. [TaBmiok. - HoBocubupck : HI'TY, 2011. - Y. 2. - 411 c. - ISBN
978-5-7782-1746-1. — Pexxum nocrtyna: //biblioclub.ru/index.php?page=book&id=228792

6. Jlebenera, E. A. Maremarnyeckuii aHanu3 : COOPHUK 3a/a4 JUIsl KOHTPOJIBHBIX PpabOT BO BTOPOM
cemecTpe : ydeOHo-MmeTomuueckoe mocodue : [16+] / E. A. Jlebenesa, O. B. Illepemer ; HoBocubupckuit

TrOCyIapCTBEHHBI TeXHUYeCKUi yHHBepcuTeT. — HoBocuOupck : HoBocuOupckwii rocyaapcTBEHHBIH
TexHuueckuit  ynuepcuter, 2019. - 72 c. : w1 — Pexum Jgocrtynma: 1O TOJINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576398 . — ISBN 978-5-7782-3795-7. — Texkct
NIEKTPOHHBIN.


https://biblioclub.ru/index.php?page=book&id=688739
https://biblioclub.ru/index.php?page=book&id=462166
https://biblioclub.ru/index.php?page=book&id=363441
http://biblioclub.ru/index.php?page=book&id=228792
https://biblioclub.ru/index.php?page=book&id=576398

5.3 llepuoanyeckne U3IaHNs

Ne /1t HaumenoBanue Komn-Bo xomiIwI.
1.| Maremaruka B IIKOJIE 1
2.| Maremaruka. Bee st yauress! 1

5.4 UnTepHeT-pecypchl

5.4.1. COBpeMeHHbIe l'lpO(l)ECCI/IOHa.]'II)HI)Ie 0a3bl JAHHBIX U I/IH(l)OpMaII]/IOHHLIe ClIpaBOYIHbLIC
CHUCTEMBbI:

1. Hayunas 6ubnuoteka - hitp://niv.ru/ Jloctym cBoOOaHBI#H

3. eLIBRARY.RU - www.elibrary.ru Jdoctym cBoOoaubiii. HeoOxomuma HHIUBUAyaIbHAS

perucTpanus B JOKAIBHOW CETH By3a.
5. Infolio - YHuBepcuTerckasi 3jiekTpoHHasi oudmmorexa — hitp://www.infoliolib.info/

5.4.2. TemaTtuueckue npodeccuoHAIbHBIE 0a3bI JAHHBIX 1 HHPOPMALIMOHHbIE CIIPABOYHbIE
CHCTEMBbI:

1.  VYuurensm uHPOpMATHKK U MaTeMaTuku - http://comp-science.narod.ru/

2.  Exponenta.Ru. OOpa3zoBatenpHbIi MaTeMaTHuyeckuii caiit. OOyueHme pabore
MaTematudeckux makerax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/

3.  DnexrponnHas OubOmmoreka BITIY. DnextponHas OuOIMOTEKa UIS CTYACHTOB
IpernoaaBaTelieii MareMaTnyeckoro daxynpreta. - http:/mif.vspu.ru/e-library

4., EpmHoe oOKHO JocTynma K HWHGOPMAINMOHHBIM  pecypcaM. Maremarnka
MareMaTrnyeckoe oopasosanue - http://window.edu.ru/catalog/?p_rubr=2.2.74

5.  Maremaruueckoe obpazoBanue - http://www.mathedu.ru/

B

n

n

6. MathTEST.ru. Marepuansl o MareMaTHKe B TIOMOIIb ITKOJBHHUKY M CTYACHTY (TE€CTHI

mo Marematuke online) - http://mathtest.ru/

7. Math.ru. Maremaruueckuii cait — https://math.ru/lib/

8. Uztest.ru. BupryanbHbliii kaOunet yuuteis — http://uztest.ru/

9. ®epepalbHBIN MHCTHTYT MEAArOTHICCKUX U3MepeHuit - http://fipi.ru/

10. EqWorld. VYyebnas (hu3UKO-MaTeMaTudecKas OoubImoTeKa
http://eqworld.ipmnet.ru/ru/library.htm

11. Xypuansnsrii mopran ®TU um. Moddde - https://journals.ioffe.ru/

12. Cu3u® - http://www.kosmofizika.ru/

5.4.3. DiIeKTpOHHbIe OUOIUOTEYHBIE CUCTEMbI

IBC «YuuBepcuTerckas 6udamorexa onmnain» — http://www.biblioclub.ru/ Tlocne perucrparyu
JOCTYI BO3MOKEH M3 JI000# ToukH ceTu VHTepHeT.

3BbC «Jlanw» — http://e.lanbook.com/ [ocne perucrpanuu 10CTy BO3MOKEH U3 JIFO00H TOUYKH CETH
HNurepner.

3BbC «PyxonT - http://rucont.ru/ Tlocie peructpanuu 10CTYI BO3MOXKEH U3 JIFOOOH TOUYKH CETH
HNurepner.

3BbC Znanium.com - http://znanium.com/ ITocne perucTpaiyu 0CTyIn BOSMOXKEH U3 JTF000H TOYKH
cetu MHTEpHET.

3bC u3narensctBa «fOpaiit» - https://biblio-online.ru/ Tlocne peructpanuyu 10CTy BO3MOXKEH U3
mo60# Touku cetn HTEpHET.

9bC «KoHncynbrant crynentay - http://www.studentlibrary.ru/ Tlocne perucrpauuu noctyn
BO3MOXEH U3 JIF000H Touku ceTh VHTepHeT.
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5.4.4. lononnuteasnbie UHTEpHET-pecypcebl
1. http://publ.lib.ru/ ARCHIVES/M/"Matematika v shkole"/ "Matematika v shkole".html

AJIEKTPOHHBINA apXUB )KypHaia «MaremaTuka B LIKOJIEY.
2. http://www.mathedu.ru — wuHTepHET-OMONMOTEKA 10 METOJUKE TPENOAaBaHUsI MaTeMaTHKH

«Maremarnyeckoe 00pa3oBaHHe: IPONLIOE M HACTOALIEE).
3. http://www.mathtest.ru — marepuanbl 0 MareMaTHKe B MOMOILb IIKOJIBHUKY M CTYIEHTY (TE€CThI

mo Maremartuke online).

4. hitp/Awwwviuztest.ru —marepriarbt EI'D 1o Maremarvike: TIoIroTOBKa K TECTUPOBAHHIO.
5. http://mat.1september.ru — xkaramor raszersl «Maremaruka» usAaresbckoro jgoma «llepoe

CEHTSIOPS.

6. http://www.fasi.gov.ru — ounuaneHeiii caT dhenepansbHOro areHTCTBa M0 HayKe U MHHOBAIIHSM.

7. http://www.ed.gov.ru — opumanbHeIi caiiT GeeparbHOro areHTCTBa 1Mo 00pa30BaAHUIO.

8. http://www.fipi.ru — odurmanbHeIii caiiT GeaepatbHOr0 HHCTUTYTA MEIArOrHYeCKUX H3MEPEHUI.

https://www.coursera.org/ - «Coursera,

https://openedu.ru/ - «OTkpbITOE 00pa3oBaHUEY;
https://universarium.org/ - « YHuBepcapuym»;
https://www.edx.org/ - «EdX»;
https://www.lektorium.tv/ - «Jlextopuym»;
https://openedu.ru/course/ - «OtkpsiToe oOpa3oBanue», Karamor kypco, MOOK: «Cucremsl aBTO-
MaTU3UPOBAHHOI'O MPOCKTUPOBAHUA aJJIUTUBHBIX TGXHOHOFHﬁ)};
https://www.coursera.org/learn/python - «Coursera», MOOK: «Programming for Everybody (Getting

Started with Python)»;

https://www.lektorium.tv/mooc - «Jlekropuym», MOOK: «JIuckpeTHas MareMaTruKa»

5.5 IIporpammHoe obOecnedyenue, npogeccHoHaIbHbIe 0a3bl JaHHBIX M HH(POPMALMOHHBbIE

ClIpaBOYHbIEC CUCTEMbI

Tun nporpaMmmMHOTO HaumenoBanue CxeMa JIMIIEH3UPOBaHUs, PEKUM TOCTyNa
obecneueHus
PEJ] OC O6pazosarenpHas juiens3us ot 11.07.2022 . va 3
OnepanonHas cucrema «CrangaptHasy | roga st 240 pabounx MECT B paMKax COIVIAIIICHUS
1t Pabounx o corpyaauuectBe ¢ OO0 «Pex Codr» Ne 305/06-
CTaHIIUN 22V ot 28.06.2022 1.
AJbTepHaTUBHAS peai3aius
CPE/Ibl MCTIONHEHNS IPOTPAMM. | |01\ (= CBO60;[H_0€_: HQ, _ _
Microsoft Windows mist OC https://wiki.winehg.org/Licensing
Ha 6a3e sjpa Linux
. . . Csoboanoe I10,
Odpucnniit naxer LibreOffice https://libreoffice.org/download/license/
Csobognoe I10,
Notepad++ https://notepad-plus-plus.org/
TeKkcTOBBIN peaakTop Cpo6osmoe I10,
VSCodium https://github.com/VVSCodium/vscodium/blob
/master/LICENSE
Chromium CsobOoganoe I10, '
https://www.chromium.org/Home/
CsobOoganoe I10,

WuTepHeT-6paysep

Mozilla Firefox

https://www.mozilla.org/enUS/foundation/licensing/

Sunekc.bpaysep

becnnarnoe 110,
https://yandex.ru/legal/browser agreement/

MenuanpourpeiBaTenb

VLC

CsobOoxauoe I10,
https://www.videolan.org/legal.html
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https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://www.chromium.org/Home/
https://www.chromium.org/Home/
https://www.mozilla.org/en-US/foundation/licensing/
https://www.mozilla.org/en-US/foundation/licensing/
https://www.mozilla.org/en-US/foundation/licensing/
https://www.mozilla.org/en-US/foundation/licensing/
https://yandex.ru/legal/browser_agreement/
https://yandex.ru/legal/browser_agreement/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html
https://www.videolan.org/legal.html

Tumn nporpamMMHoro HaumenoBanue Cxema TUIeH3UPOBAHUS, PEXKUM JI0CTYIIA
o0ecrieyeHus
Kommuiekc nporpamm st JIM1eH3MOHHBIN cepTUUKAT OT
CO3/IaHUs TECTOB, 12.02.2014 1., cereBoit gocTym uepe3 BeOOpaysep K
OpraHu3aluy OHJIAlH SunRav WEB KOpIOpPaTUBHOMY ITOPTAIy
TECTUPOBAHHS U Class http://sunrav.og-ti.ru/
IIPEOCTABJIEHUS JOCTYIA K
y4eOHBIM MaTepuasiaMm
GIMP CBobojgHOE HQ,
Ipaduseckuii pexaxrop https://www.gimp.org/about/COPYING
Inkscape CBO60I_LH06 110, _
https://inkscape.org/about/license/

6 MaTepHaﬂbHO'TeXHH‘leCKOC odecneueHne AUCHUTIJIMHBI

HanmenoBauue noMmerieHus

MarepuanbHOE-TEXHUUYECKOE 00ecIIeueHue

Y4eOHbIe ayTUTOpUU:

- JUTSl IPOBEICHUS 3aHATHIA
JIEKIIMOHHOTO THUIIA,
cemuHapckoro tumna (2-206, 2-
211, 2-307);

VYyeOHnas mebenb, 10cKa, MyIbTUMEIUIHHOE 000pyI0BaHHE
(mpoekTop, 3KpaH, HOYTOYK C BBIXOJIOM B ceTh «/IHTepHET»)

- ISl TPYIIOBBIX U

WHIMBHUIYAJbHBIX KOHCYJIbTAIIUN
(2-204, 2-207, 2-208);

VYyebnast Mmebenb, J0CKa, IEPCOHATbHBIE KOMITBIOTEPHI C BBIXOJIOM B
JIOKAIBHYIO CETh U ceTh «IHTepHEeT»

- IJI1 TCKYIICTO KOHTPOJIA U

MMPOMEXKYTOUHOU arTecTaruu (2-
219)

YyebOuast mebenb

Kommsrorepusiii kinace (2-207)

VYueOHast MeOelb, KOMITBIOTEPHI (8) ¢ BBIXOIOM B JIOKAIBHYIO CETh U
cethb «MHTEpHETY», IepeIBUXKHAS JOCKA, TUIIEH3UOHHOE
IporpaMMHOE 0OecrieyeHre

Kommsrorepusiii kiacc (2-208)

VYyebnast Mmebenb, epeIBIKHAS JOCKa, KOMITBIOTEPHI (8) ¢ BBIXOJIOM
B JIOKJILHYIO CETh U ceTh «HTepHET», JINIIEH3NOHHOE
pOTrpaMMHOE 00eCIICUCHHE

Kommsrorepusiii kinacc (2-213)

YyeOHast MmeOenb, epeBIKHAS JT0CKa, KOMIIbIOTEpHI (12) ¢
BBIXOJ/IOM B JIOKQJIBHYIO CETh U ceTh «MTHTepHET», IPOEKTOP, IKpaH,
JIMIIEH3UOHHOE MPOrPaMMHOE 00ecIieueHUE

Ilomemnienune st
CaMOCTOSITEIbHOU pabOThI
00y4aroIuxcs, st KypCoOBOTO
MIPOCKTUPOBAHUS (BBITOTHEHHSI
KypCOBBIX pabor) (2-311)

YyeOnast mebenb, KoMIbIOTEPHI (3) ¢ BBIXOJIOM B ceTh «MIHTEpHET»
U oOecrieueHHEeM JIOCTYIa B IEKTPOHHYIO0 WH(POPMAITMOHHO-
oOpazoBarenbHyto cpery OpcKoro ryMaHUTapHO-TEXHOJIOTHYECKOTO
uHcTuTyTa (punuana) OI'Y, nporpammHoe obOecriedeHne

Jna  npoBeneHus

3aHATUN

JCKIIMOHHOTO THIIA HCIIOJIB3YROTCA CJICAYIOIIC

HaOOpBI

JE€MOHCTPAILMOHHOTO 000py10BaHMs U yUeOHO-HANIAAHbIE TOCOOUS:
- IPE3EHTALUU K KypCy JIEKIUH.
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