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1. IIEJU ¥ 3AJAYH JUCIATIINHBI

Hean
Jlath npejcraBneHre 00 OCHOBHBIX TUCKPETHBIX CTPYKTYpax: OyJIeBBIX PYHKIHAX U Tpadax
3agauu.

CdopmupoBaTh IEIOCTHYIO KapTUHY O OyJleBBIX (YHKIUSX, BKIIOYas CIHEIHAbHEIC

MPEJICTaBICHUSI, BOIPOCHI MOJHOTHI U 3aMKHYTOCTH;
Jlate npejcraBieHue o Teopun rpados, BKIIIOYAsT OCHOBHBIC aITOPUTMBI.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHas paucnuiuinHa (MOMYJIb) OTHOCHTCST K YacTH MPOrpaMMebl, (Gopmupyemoin
YYaCTHHKaMU 00pa30BaTeNIbHBIX OTHOIICHUH, U M3y4YaeTcsi Ha BTOPOM Kypce.

2.2. Inst u3y4eHusl JaHHOW y4eOHOW JUCHUIUIMHBI (MOMYJIsl) HEOOXOUMBI 3HAHUS, YMEHUS
Y HaBBIKH, C(OOPMUPOBAHHBIC TUCKPETHAsI MATEMATHKA.

2.3. [lepedeHp MOCHEMYIOMMX YYCOHBIX IUCIMILINH, JJI KOTOPBIX HEOOXOJHMMBI 3HAHUS,
YMEHHUSI M HAaBBIKH, (OPMHpPYEMbIC JAHHOW YYeOHOH IMCHUIUIMHOW: MaTeMaTU4ecKas JIOTHKA,
anreOpanvdecKue CHUCTEMBI, AJITOPUTMBI TECOPUHU TIpadoB, CHCTEMBI MCKYCCTBEHHOTO HHTEIUICKTA,
TEOPHSI AITOPUTMHUYECKON CII0KHOCTH.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

IIponiecc ocBoeHMs AMCLUIUIMHBI HalpaBieH Ha (JOpPMUPOBAHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuil) B coorBeTcTBur ¢ @PI'OC BO 1o cooTBeTcTBYIOLIEMY HalpaBICHUIO
HOJTrOTOBKH.

IlepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00YYEHUS 10 JUCHMILINHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTH/KEHUS] KOMIIeTeHIUH

Nuauxkaropsl
Komnerenuus . Pe3ysabTaThl 00yYeHHs
KOMIIeTeHI U
ITK-3 CrocoOHOCTh MK k3.1 3HaeT OCHOBHEIC MMOHSTHS
IIOHUMATh U IPUMEHSATH B Crnocoben MIOHMMATh | TEOpUU OyneBbIX (QyHKUUN U
HaY4YHO-HMCCIIEJOBATENIbCKON | COBPEMEHHBIH TeopHH rpados..
Y TIPUKJTATHOM ICATENIFHOCTH | MaTeMaTHUECKUI ammapar W | YMeeT peularb THIIOBBIE 3a]laud
COBPEMEHHBIN TEOpEeTUYECKHe OCHOBBI | TeOpUU OyneBbIX (YHKIMA U
MaTeMaTU4YeCKUi anmnapar, MH(OPMATUKU Teopuu rpagos.
TEOPETUYECKHE OCHOBBI Bnaneer TexHukoil — pemieHHs
UHPOPMATUKU TUIIOBBIX 33]1a4 TEOPHH OyJIEBBIX
WK nks.2 ¢byHkuii 1 Teopun rpados.
CnocobeH  NpuMEHSTh B

Hay4YHO-UCCIIEA0BATEIBCKON
u MIPUKJIIATHOMN
JEeATEIbHOCTY COBPEMEHHBIN
MaTeMaTUYECKU annapar

NJIK ks 3
CrnocobeH mNpuUMEHSTh B
Hay4YHO-HMCCIIE0BATENbCKON

u MIPUKIIATHOMN
NEeATEIbHOCTH
TEOPETUYECKHE OCHOBBI

UH(POPMATUKH




I1IK-4 Cnocoonocts | MK k4.1

MOHMMATh W TpHUMEHATH B | CriocoOeH MMOHUMATh
HAYYHO-HCCIIEIOBATEIbCKOW | COBpEMEHHBIC SI3BIKH
Y TIPUKJIATHOM IeATEIBbHOCTH | IPOrPaMMHUPOBAHUS u
COBPEMEHHBIC SI3BIKU | IIPOTPAMMHOE OOECTICUeHHE;
IPOrPaMMHUPOBAHHS U | ONCpPAIIMOHHBIC CHUCTEMBI W
pOrpaMMHOE OOECTeueHHUe; | CETeBhIE TEXHOJIOTUN
OINEpAIMOHHBIC CHUCTEMBI M

CETEBhIC TEXHOJIOTHH;

IPUMEHSTh  aJITOPUTMBI U

CTPYKTYpbl ~ JTAaHHBIX  IPHU

pa3paboTke  MPOrpaMMHBIX

peLIEHUI

WK k42

CnocobeH  NpuMEHSATb B
Hay4YHO-HCCIIEA0BATEIIbCKOM
u MPUKIaTHON
JEATETLHOCTH COBPEMCHHBIC
SI3BIKHU TIPOTPAMMHUPOBAHUS U
MporpaMMHOE OOecreUYeHue;
OTIEPAITMOHHBIC CHCTEMBI H
CeTeBbIE TEXHOIOTHU

NIK nkas3

Cnocoben [PUMEHSATh
QITOPUTMBI M CTPYKTYPBI
JaHHBIX TIpd  pa3paboTke

[IPOTPaMMHBIX pELICHUHI

3HaeT OCHOBHBIE  AJITOPUTMBI
Teopur  OyJeBbIX  (YHKIIHH,
Teopuu rpagos

VYMeer pemars 3amadyd = Ha
pUMEHEHHE OCHOBHBIX
AITOPUTMOB  TEOpUH  OYJIEBBIX
¢byHKUMH 1 Teopun rpadoB.
Brageer  meromamm  Teopum
OyneBbIX (QYHKIMA W TEOpUHU
rpados npu peuIeHun

npodeCCHOHATBHBIX 3a1a4




4. COAEPKAHUE U CTPYKTYPA JUCIUIIJINHBI

O0npem JUCHUIIIIMHBI COCTAaBJIACT 5 3a4eTHBIX CIAMHUII, 180 qaCoB, B TOM YHCJIC 44 gaca Ha KOHTPOJIb, ITPAKTUYCCKAs ITOATOTOBKA

®dopma NpOMEKYyTOUHOU aTTecTaluu: 4 CEMECTp - IK3aMEH.

COJIEP)KAHUE JTUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM, C YKA3SAHUEM BHJIOB YUEBHBIX 3AHATUMA U OTBEJIEHHOT' O HA

4.1.
HUX KOJIMYECTBA AKAJEMUYECKHUX YACOB
Buasbi yueOHoO# padoThl, BKJIOYAA
CaAMOCTOSITEIbHYI0 PadoTy 00y4aroIuXCcs U
TPYA0EMKOCTbD (B yacax)
Dopmbl
KonrakTHas padoTa
Ce TeKYyIero
Ne MpenoaaBaTeis ¢ 00y4arouuMHICs
w/n Paznes aucuuniMHbL/ TeMbl Mec CamocTosi | KOHTpOJIA
P Cemunapck TelbHasi | YCIE€BAeMOCTH
|
Jlexkuuu | (m alcinqec Kontpoas | pabora +
1 P o0y4eHusi | KOHTPOJIb
KHe
3aHATHSA)
Bynessl pyHKIIMM 16 16 5 54
['padwsr 16 16 5 54
HToro yacos 32 32 10 106
4.2. IIJIAH BHEAYJIUTOPHO CAMOCTOSITEJIbHOM PABOTBI OBYUYAIOLMXCSI IO AUCLHUTIIUHE
CamocTosTeabHas padoTa 00y4alommnxcs YuebHo-
MeToIuYecKoe
Cemect Bun Cpokn 3aTpaTsl OuenovHoe 8
Hazpanue pa3zaena, Tembl obecrneyeHnme
p CaMOCTOSITEeJILHO | BBINOJIHEH | BpeMeHH CpelacTBO
N CaMOCTOSITEJILHO
i paboThl us (uac.) .
i padoThbI




CamocTtosTesbHasi padoTa 00y4yaronuxcs Y4eOHo-
MeTOIHYEeCKOe
Cemect Bun Cpoxkn 3aTpatsl OuenouHoe 8
Ha3Banue pa3aena, TeMbl obecnieyenue
P CAMOCTOSAATEJIBbHO | BBITIOJTHEH BpPEMEHHU cpeacrso
. CaMOCTOSITEJIbHO
i padoThbI usi (uac.) N
il padoThI
ByaeBbl pyHkuun 1og YMO
VIIpUAlIp3/1JIe JlexTKondepeni| pacronoxkeHo Ha
pHALIp MOJIOBHUHA 53 $epert| p
kT Vhca usi CTpaHHULE Kypca
M B MOC Educa
I'padsbr 94 YMO
VIIpUAlIp3J1JIe JlexTKondepen1i| pacronoxeHo Ha
pULIp MOJIOBHUHA 53 $eperu/p
kT vhca usi CTpaHHULE Kypca
M B 1OC Educa
O611ast TPYAO0EMKOCTh CAMOCTOATEIbHOM paboThl IO JUCIMILTHHE (Yac) 106
W3 HUX 00beM caMOCTOSTENBHON pabOThI C UCIIOJIB30BAHUEM DIIEKTPOHHOTO O0OyUEHUS U 106
JIMCTAaHIIMOHHBIX 00pa30BaATEIbHBIX TEXHOJIOTHH (4ac)

Buowi camocmosmenvhoii pabomui:
I — noocomoska doxnaoa, Y — evinonnenue ynpasicnenutl, Ilp — evinonnenue 3aoanutl ha npoepammuposanue, U — unghopmayuonnwiii nouck, Ilp3
— noozomoska npezenmayuu, JI — uzyuenue rumepamypul, Jlex — npoxooicoenue unmepaxmusHou rekyuu, T — evinonneHue mecma.

4.3. COJIEPXAHUE YYEBHOI'O MATEPHUAJIA

=

ByJseBbl GpyHKIMH

. JIBonunblie Habopsl. Paccrostnne Xammunra. bynes ky0. [Ipumepst OyneBa ky0Oa. Cdepa 3a1aHHOTrO pajuyca.

. bynesl ¢pynkuuu. Yucno Bcex OyneBbIX PYHKIMM OT n epeMeHHbIX. Bee OyneBbl PyHKIIMH OT 2-X apryMEHTOB.
. Crioco6sb! 3a1anus OyneBbIX (PyHKIUI.

. AprymenTsl OyneBbix QyHKIMH. OctaTounble GyHKIUU. CyleCTBEHHbIE M (PUKTUBHBIE apPTyMEHTBHI.

. CymectBeHHble (PyHKIMH. YUCTIO CYIIECTBEHHBIX (PYHKIUI OT N apryMEHTOB.

. [IpencraBienue OyneBbix GyHKIUN TepMamu. Buemnsas @ynkuusa tepma. Cyneprio3unus GyHKUNNA. DKBUBAJIEHTHBIE TEPMBI.
. CrierpnanpHble npescTaBieHus OyneBbIx pyHKUUH. [IM3bI0HKTUBHBIE TpecTaBieHus OyneBbix GyHkuuil. CaHod.

. llocrpoenne CJH® no Tabnune.

. [Toctpoerne CIH® >kBUBaIEHTHBIMH ITPEO0OPA30BAHUAMHU.

10. KonstoHKTHBHBIE TIpeacTaBiieHust OyneBoix GyHkiuii. CkH.

11. [Hoctpoenne CKH® »KkBUBaNeHTHBIMU PEOOPA30OBAHHUSIMHU.

12. TlonnHoMuanbHbIe peacTaBieHus 0yneBbix ¢GyHkiuil. [Tonunom XKerankuna.

O 01N DN B W~



13. IToctpoenue nosuHoma JKeraikusa.

14. 3aMKHYTOCTb ¥ TOJTHOTA MHOKECTBA OyJeBbIX (pyHKIMiA. [ToHATHS 3aMKHYTOCTH 1 TOJTHOTHI. [IprMephl 3aMKHYTBIX MHOYKECTB.

15. Knaccel pynknuid, coxpansomumx 0 u coxpansironux 1. Uucno GyHkiuit ot n nepeMeHHbIX, coxpanstomux 0 (1).
16. Knmacc MOHOTOHHBIX (DYHKITHIA.

17. Knnacc caMmoiBOMCTBEHHBIX (PyHKyIHH. UKCIIO cCaMOIBOWCTBEHHBIX (DYHKIIMI OT N IIEPEMEHHBIX.
18. Knacc nuneiinbpix GyHKImi. Yucio TMHEHHBIX (pyHKIUHA OT N epeMeHHbIX.

19. Jlemma o HenmuHEHHOHN (YHKIIUH.

20. Jlemma 0 HECAaMO/IBOMCTBEHHOM (DYHKITHH.

21. Jlemma 0 HEMOHOTOHHOM (PYHKITHH.

22. Kputepuil NOIHOTHI.

23. Teopema o nmonapHo# paznuunoctu kinaccoB TO, T1, S, L, M.

24. TeopeMa 0 MaKCUMaJIbHON MOIIIHOCTH Oa3uca.

2. I'padmi.

. Ces3Hble rpadbl. DHIepoBbI U MOTY3HIEpPOBHI LeNH U IUKIIBL. Teopema Ditnepa.

. ['aMUJIBTOHOBBI U TIOJTYyTaMUIIBTOHOBBI TPaQBblI.

. Ilnanapusie rpagsl. Teopema o BepiinHax, pedpax U rpaHsax IIOCKOro rpada.

. Hermanapuocts rpados K5 n K33.

. Bepmiunnas u pebepHas packpacka rpados. Teopema o 5-Tu kpackax.

. HepeBbs. JIuctbs u BeTBU. [loMeueHHble 1 HeoMeueHHble nepeBbsi. Koa [Iprodepa. JlepeBbs IBOMUHOTO KO/a.
. Anroput™sl Ha rpadax. AIropuT™sl 06xojia rpada B riIyOMHY U LIMPHUHY.

. KpaTtuaiimme mytu. Anroput™ nocTpoeHHsi MaTpHIlbl KpaTyalnx nyte s rpada.

10. AnropuT™ NOCTpOEHMsI MATPULIBI KpaTYAWIINX ITyTEeH Ul 3aJaHHON BEPILMHBI.

11. TlocTpoenue kparyaiiiiero ocToBa.

12. Ceszuble rpadsl. KomnoneHTs! cBsizHOCTH. OLieHKa Yuciia pedbep yepe3 BepIIMHbl 1 KOMIOHEHTHI CBSI3HOCTH.
13. Teopema Menrepa. 3aigaun o cBaab0ax, cucTeMe pa3InYHbIX MPEACTaBUTENEH, COBEPILIEHHOM MTapOCOYETaHUH.
14. OpuentupoBanssle rpagsl. Cetn. Kputnueckuii myTs.

O 0 1N DN K W —

4.3.1. IlepeyeHb ceMHUHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

. I'padsr. CiocoOs 3aganus rpagoB. OpueHTHPOBaHHBIE U HEOPHEHTUPOBaHHbIE Irpadpl. CTeneHb BepIIMHBL. MappyThl, HETH, IIHKIIbL.

Ne | Nepaspenam| HaumeHoBaHHe CeMHHAPOB, IPAKTHYECKUX H JJA00PATOPHBIX TpynoemkocTh Ouenovnble
n/H TeMBbI pador (uac.) cpeacraa
Bcero | M3 Hux
4YacoB |MpaKTHyec

®opmupyemble
KOMIIeTeHIN U
(MHaAMKATOPBI)*




Kast
MOATOTOBK
a

3

I

5

6

JlBonunsie Habopbl. Paccrosuue Xommunra. byneB kyO.
[Ipumepnr OyneBa kybOa. Cdepa 3amaHHOTO pamuyca. byeBbl
¢ynkuuun. Yucno Beex OyseBbIX QyHKIMI OT n mepeMeHHbIX. Bee
OyneBbl (QyHKIMH OT 2-x aprymeHTtoB. CmocoObl 3amaHus
OyneBbIX (PYHKIHUH.

2

JlexTKondepenmus

. IyHKT 3.

Aprymentsl  OyneBbix ¢yHkiuil. Octarounble  (QyHKIHU.
CymectBeHHble UM (QUKTUBHbIE apryMeHThl. CyllecTBEHHbIE
¢yHkuuu. Yncno cyniecTBeHHbIX (DYHKIMHA OT n apryMeHTOB.

JlexTKondepenmus

Cwm.

IyHKT 3.

[IpencraBnenne OyneBbix  (yHKOMA TepMamu. BHenIHss
¢yukuua tepma. Cyneprnosuius (QyHKIu. OKBUBaJCHTHbIE
Tepmbl.  CrienuaibHble TPEACTABICHUS OyJeBBIX (YHKIIHH.
JIU3bIOHKTUBHBIE NpecTaBieHust OyneBbIX QyHKuuid. CrHo.
[Moctpoenne CAH® mno Ttabnuue. Iloctpoenne CJIHD
9KBUBAJIECHTHBIMHU NPEOOPa30BaAHHUSIMH.

JlexTKondepenuus

. IyHKT 3.

KonbronktuBHbIe mpencTaBieHus OyneBbiX ¢QyHKuuid. CkH.
[Toctpoernne CKH® skBUBaICHTHBIMH MPE0OPA30BAHMSIMH.

JlexTKondepenuus

. IyHKT 3.

[TonnHomuanbeHble npeacTaBieHus OyneBbiX QyHkuuid. [TonnHom
XKerankuna. IToctpoenne nonunoma JXXerankusa.

JlexTKondepenuus

. IyHKT 3.

3aMKHYTOCTh M TIOJIHOTA MHOXecTBa OyJIeBbIX (DyHKUIHH.
[ToHATHS 3aMKHYTOCTH U ITOJIHOTBHI.

JlexTKondepenuus

. IyHKT 3.

[Ipumepsl  3aMKHYTBIX ~ MHOXkecTB.  Kiaccel  QyHKumMiA,
coxpanstomux 0 u coxpanstonmx 1. YUucno ¢yHkumit ot n
nepeMeHHblx, coxpansoomux 0 (1). Kiacc MOHOTOHHBIX
(GYHKIMH.

JlexTKondepenuus

. IyHKT 3.

Kiacc CaMO/IBOMCTBEHHBIX GbyHKyIHHA. Yucino
caMOJBOMCTBeHHbIX (yHKIMH OT n mnepemeHHBIX. Kiacc
JUHEWHBIX QYHKUMHA. Yucno JMHEWHBIX QYHKIMH OT n
nepemMeHHbIX. Jlemma o HenuHelHOW ¢yHKumMu. Jlemma o
HECaMO/IBOMCTBEHHOM (DYHKITHH.

JlekTKongepenmus

Cwm.

IYHKT 3.

Jlemma o HeMmoHOTOHHOW ¢yHKuuu. Kpurepuil MNONHOTHL

JlexkTKondepenuus

Cwm.

IIYHKT 3.




Teopema o momapHoil paznuunoctu kimaccos TO, T1, S, L, M.
Teopema 0 MakCUMaJIbHON MOLTHOCTH 6a3uca.

10 I'padbr. Cioco6s1 3aganust rpadoB. OpHEHTUPOBAHHEIE U 2 JlexTKondepenuus |CM. myHKT 3.
HeopueHTUpoBaHHbIE Ipadbl. CTeneHb
BepIIMHBL. MapmipyThl, Ienu, MUKIbL. CBsi3HBIE rpadBbl.
DiiepoBbl U TOJIYSMIICPOBBI LENM M LUKIBL. Teopema Dunepa. 2 JlexTKondepenmuss  |Cwm. myHKT 3.
["aMHJITOHOBBI | MTOJIYTAMHUJIBTOHOBHI Tpadbl.

11 [Tnanapasie rpadel. Teopema o BepmmHax, peOpax u rpaHsax| 2 JlexTKondepenmuss  |Cwm. myHKT 3.
mwiockoro rpada. Hemmanapaocts rpados K5 un K33.

12 Bepmmmnnas u pebGepnas packpacka rpados. Teopema o 5-tu| 2 JlexkTKondepenuus |CM. myHKT 3.
kpackax. JlepeBpa. Jluctbss u BeTBU. IloMeueHHble U
HenomeueHHsle nepeBbsi. Kox Ilprodepa. JlepeBbsi I1BOMYHOTO
KOJa.

13 AnroputMmsl Ha rpadax. Alroputmsl o0xoaa rpada B rmyOuny u| 2 JlexkTKondepenuus |CM. myHKT 3.
mpuny. Kparuaiimme myTd. AJTOPUTM IOCTPOCHHS MAaTPHIIBI
KpaTyalmx myTed ais rpada.

14 ANTOpUTM TMOCTPOCHMUSI MATPUIbl KpaTdyalllluX MyTed i 2 JlexkTKondepenuus |CM. myHKT 3.
3amanHoM BepmHbL. [TocTpoeHue kpaTyaifiiero ocToBa.

15 Cas3nble rpagsl. KomrnoneHnTs! cBsizHocTu. OneHka yucna pedep| 2 JlekTKongepenmust |CM. myHKT 3.
4yepe3 BepIIMHbBI 1 KOMIIOHEHTHI CBA3HOCTH.

16 Teopema Menrepa. 3agauu o cBaibbax, CUCTEME PA3IUYHBIX 2 JlekTKongepenmust |CM. myHKT 3.
MIPEJICTaBUTENCH, COBEPIIICHHOM
napocouetanuu. OpuentupoBanusie rpadul. Cetu. Kputnueckuit
yTh.

32

NH — MHTEepakTUBHBIE JIEKIUN C KOHTPOJIBHBIMH BOIIPOCaMH,
4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE H3YYeHHE CTYJACHTAMHU B PAaMKax caMocTosTeabHoil padoTsl (CP)
AnroputMbl HaxoxaeHUs MuHnMansHoi JIH®, anroputmel packpacku rpada

4.4. METOAUYECKHE YKA3ZAHHUS O OPTAHU3ALIMA CAMOCTOSTEJIBHOM PABOTBI CTYIEHTOB

Meroandeckue ykazaHus pacroyioxeHbl Ha crpanuiie kypca B MOC Educa.



4.5, IIPUMEPHASI TEMATUKA KYPCOBBIX PABOT (ITPOEKTOB)

He npenycmotpeHo.



5. YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUILIUHBL (MOJLY.JI5T)

a) nepevyeHb JUTEPATYPbI
1. TaBpunos, 'apuii [letpoBuy. 3anauu U ynpaxxHeHHs 0 AUCKPETHOM MaTeMaTHKE
[Tekct] : yue0. mocobue / I'. I1. I'aBpmiios, A. A. CanoxeHko. - 3-¢ u3fl., nepepad. - M. :
®usmaraut, 2005. - 416 c. : un. ; 22 cm. - bubnuorp.: c. 412-413. - TIpenm. ykas.: c. 414-
416. - ISBN 5-9221-0477-2 : 198.00 p 17 a3x3.+
2. Manbres, U. A. Jluckpernas maremaruka [Tekct] / . A. Manbies. - Mockga : Jlaus,
2011. - 304 c. -Pexxum noctymna: ObC "U3natenscrBo "Jlanp". - Heorpanud. 1ocTyir. -
ISBN 978-5-8114-1010-1 +
3. Iesenes, IO. I1. luckpernas matemaTuka : yueonoe mocodue mis cro / 1O. I1. [lleenes.
_ Cankr-IletepOypr : Jlans, 2021. 592 c. ISBN 978-5-8114-7504-9. Texkcrt :
AIEKTPOHHBIN // JIaHb : aeKTpoHHO-0MOMMoTeyHas cuctema.  URL:
https://e.lanbook.com/book/161638 (nata oopamenus: 13.01.2022). Pexxum gocryma:
JUISL aBTOPH3. MOJIb30BaTENeH. +
4. Aunekcees, B. E. Teopus rpados : yuebnoe nocodue / B. E. Anekcees, /[. B. 3axaposa. —
Hwxuuii Hoeropox : HHI'Y um. H. U. Jlo6ayesckoro, 2017. — 119 ¢. — Tekcr :
ANEeKTPOHHBIH // JIaHb : 3IeKTpOHHO-OnOHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/153421 (nata o6pamenus: 06.04.2022). — Pexum nocryna:
JUIsl aBTOPU3. MOJIb30BATENEH. +
5. Tamkos, C. b. JluckperHast MaTemaTuka. YueOHUK A7 BY30B : yueOHUK 111 By30B / C. b.
lamkos.  Cankrt-IlerepOypr : Jlans, 2022. 456 ¢c.  ISBN 978-5-8114-8691-5. Tekcr
: BNeKTpOHHBIH // JIaHb : anekTpoHHO-0uOaoTeyHas cuctema.  URL:
https://e.lanbook.com/book/193306 (nata o6pamenus: 13.01.2022). Pexum gocryma:
JUISL aBTOPH3. MOJIb30BaTENeH. +
6. Boponenko, A. A. JluckperHas MaTeMaTHKa. 3a1a4K U YIIPAKHEHHS C PEHICHUSIMHI
[Texcr] : yue6.-meTo1. mocodue : yued. mocodbue A cTyaA. By30B, 00yd. o Hamp. BI1O
01.03.02 (010400) "ITpukn. matemaruka U uaHGopmaTuka" u 02.03.02 (010300)
"®yHaaMmeHT. nHpopmaTrka u uHGopM. TexHonorun" / A. A. Boponenko, B. C.
®enoposa. - M. : Uadpa-M, 2015. - 104 c. : un. ; 21 cm. - (Beicuiee o6pa3oBanue.
bakanaspuar). - bubnuorp.: c. 102. - ISBN 978-5-16-006601-1. - ISBN 978-5-16-
101745-6 : 150.00 p. 253k3. +
7. Hosuxos, ®enop AnekcanipoBud. JluCKkpeTHas MareMaTHKa Ui IpOrpaMMHUCTOB
[Tekct] : yue0. mocoOue Jyisi CTy. By30B, 00y4. [0 HAMP. MOATOTOBKH JTUTIIIOMHP. CIIEI.
"Nndopmarrka u BerarciautenbHas Texauka' / ©. A. HoBukos. - 2-e u3a. - CIIO. : [Tutep,
2005. - 363 c. : wi. ; 24 cMm. - (YueOHuK Ju1s By30B). - bubmumorp.: ¢. 349-350. - Vkas.:
c.246-348, 351-363. - ISBN 5-94723-741-5 : 112.50 p., 157.50 p. YAK 519.1(075.8) 20
9K3. +
0) mepuoguYecKHre U3IAHUS
B) CIIMCOK aBTOPCKHX METOHYECKHX Pa3padoToK:
DJNEeKTPOHHBIE BapUAHTHI JIEKLUH U IPE3eHTAllMK pacloyioKeHbl Ha cTpaHule Kypca B MOC
Educa
r) 6a3bl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE M IOUCKOBbIE CHCTEMbI
1. http://www.window.edu.ru — ExuHoe OKHO goCTyma K 00pa30BaTEbHBIM pPECypcaMm.
[TonHOTEKCTOBAsE 3JEKTpPOHHAs OuOIMOTEKa Y4YEeOHBIX M Yy4eOHO-METOAMYECKHX MaTepuanoB
(benepanpHBI pecypc).
2. http:// www.exponenta.ru — O0pa3oBaTebHbI MATEMAaTHUYCCKUAN CAUT
3. http://www.mccme.ru/free-books ~ —  MoOCKOBCKHE  HIEHTp  HEMPEPHIBHOTO
MaTeMaTHYecKoro oopasoBanus. Matepuaibl (IOJIHBIE TEKCThI) CBOOOAHO PAaCIPOCTPAHIEMBIX KHUT
110 MaTeMaTHKE.



http://www.window.edu.ru/
http://www.exponenta.ru/
http://www.mccme.ru/free-books

4. https://www.biblio-online.ru/ — DaeKTpoHHO-OMOIHOTEUHAS CHUCTEMa H31aTEIbCTBA
«IOPAUT»

6. https://e.lanbook.com/ — DnexTpoHHO-OMOIMOTeYHAs CHCTEMa U31aTeNIbCTBA «JIaHb

7. 1OC UT'Y EDuca

8. https://welcome.stepik.org/ru — OmIalH-KypChl OT BEAYIIMX BY30B U KOMITAHUH CTPAHbI

9. https://openedu.ru/ — OtkpsiToe 0Opa3oBaHUE.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIJINHbI

6.1. YYEBHO-JIABOPATOPHOE OBOPY/JIOBAHMUE :

Jis  mpoBeneHUs ~— JEKUMOHHBIX — 3aHATHH  HeoOXoAuma  ayauTopus  C
MIPEe3EHTAIMOHHBIM 000PYJOBaHUEM, JJIs IPOBEICHUS IPAKTUUECKUX 3aHATHI He0OX0auMa
aymutopust Ha 25-30 pabouux mecT (B 3aBHCUMOCTH OT YUCIIEHHOCTH Y4€OHOW TPYIIIIBI),
0o0opyI0BaHHAs TOCKOH, MPE3EHTAIIMOHHOW TEXHUKOM.

6.2. [IPOTPAMMHOE OBECITEYEHUE:
LaTeX — ¢ ucnonb3oBanuem cOopku TeXLive (uu BOZBMOXXHOCThH BbIXO/Ia HAa OHJIAHH-PECypc
Overleafe), pdf-view’ep.
6.3. TEXHAYECKHE U SJIEKTPOHHBIE CPEJICTBA :

NOC EDUCA, DOMIC, npe3eHTallMOHHOE 00OpYyJIOBaHHE, MEPCOHATbHBIN

KOMITBIOTEP C BO3MOKHOCTBIO JIEMOHCTpALMU Iipe3eHTanuii B popmare pdf.

7. OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

HpI/I pea3aniui  JaHHOI'0  KypCa  HCIOJIB3YIOTCA  CICAYIOIIHC O6paSOBaTeHBHBIC
TCXHOJIOTHU: TCXHOJIOTMKW TpPaJulIMOHHOT'O O6y‘-IeHI/I$I, HUI'POBBIC TCXHOJIOTMH, TEXHOJOTHU
HpO6HCMHOFO O6y‘leHI/IH, TCXHOJIOI'MH o6yquH$[ B COTPYAHUYCCTBC, TCXHOJIOTMU KOHTCKCTHOI'O
06yquI/m, HHTCPAKTUBHBLIC TCXHOJIOTMH, TCXHOJOIMM AWCTAHIIHOHHOTO 06yqu1/1$1, AKTHUBHBIC
neaarornt4cCKuc TCXHOJIOI .

8. OHEHOYHBIE MATEPHAJIBI VTSI TEKYIIEI'O KOHTPOJISI 1
IMPOMEXKYTOYHOU ATTECTAIIUHN
8.1. OUEHOYHBIE MATEPUAJIBI JJIs1 BXOJTHOT'O KOHTPO.JIS
He mpenycMotpeHo.
8.2. OUEHOYHBIE MATEPHUAJIbI TEKYIIIETO KOHTPOJISA

B HMOC Educa pacnonoxeHbl HHTEPAKTUBHbIE JEKIUH, TECTbl M 3a/JaHUs Ha
IPOrpaMMHUPOBAHHUE.
[Tpumeps! 3a1aHN HAa TPOrpaMMHUPOBaHKE
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8.3. OUEHOYHBIE MATEPHAJIBI TIPOMEKYTOYHOI'O KOHTPOJIS

Ecnu Bo BpeMA pa6OTbI B CCMCECTPC HpOfII[CHBI BCC MHTCPAKTHUBHLIC JICKIMH, BBIIIOJIHCHBI BCC
TECThI, BBIIIOJIHCHBI BCE 3a/IaHUs Ha IIPOIrpaMMUPOBaHUEC, €CTh BBICTYILIICHUSA HA 2-x KOH(l)CpCHI_II/IHX,
TO OLICHKA CTaBHUTCA B 3aBUCHUMOCTH OT KOJIMYCCTBA Ha6paHHBIX 0aJioB.

Ecmu BoO BpeMA pa6OTBI B CEMECCTpPE HE Ooonee yeM 1o 3-M 00s3aTEIBbHLIM K BBIIOJIHEHHIO

IIyHKTaM I0JIy4eHbl 0amuibl MeHee 60, TO CTYJJEHT NPUXOAUT Ha IK3AMEH.

IIpumepHBIe BOIIPOCH HA YK3aMEH
1. [IBonunsie Habopbl. Paccrostnne Xammunra. bynes ky6. Ilpumepst Oynesa kyoa. Cdepa 3anan-
HOTO pajuyca.
2. byneBsl pynkiun. Yucno Bcex OyneBbIX QYHKIUN OT N IepeMeHHbIX. [lepedncinTs Bce OyJeBhl
(GYHKIWY OT 2-X apTyMEHTOB.

3. Cnoco0bl 3ananust OyneBbix QyHKIuMMA. [Ipumeps.
4. AprymenTsl OyieBbix QyHkimid. OctaTounbie ¢pyHkiun. CyiecTBeHHbIe U (PUKTHBHBIC apryMeH-

Thl. [IpuMepsl.
5. CymectBeHHbIe GyHKUUHU. YUCIIO CYIIECTBEHHBIX (DYHKIUHA OT N apryMEHTOB.



6. [Ipencrapnenue OyeBbIX GyHKIMEA TepMaMu. BaemHss Gpyukuus tepma. Cynepro3unus GyHK-
Ui, DKBUBaJICHTHBIC TEPMBL. [IprMepEr.

7. CneunanbHble TIpecTaBIeHUs OyIeBbIX QpyHKIHUN. /IN3bIOHKTUBHBIE IPECTaBICHUs OYIEBBIX (DYHKIIUH.
Cand. Onpenenenue U NpUMEpEHI.

8. [Toctpoenne CAH® 1o tabnme.

9. IToctpoenne C/IH® sKkBUBaJICHTHEIMHU TIPEOOPa30BAHISIMH.

10. KoHBIOHKTHBHEIE MpeicTaBiICHus OyaeBbIX pyHKuui. CxH.

11. IToctpoerne CKH® skBuBaeHTHBIMH MTPeoOpa3OBaHUIMHU.

12. IlonmHOMUANBHBIE TIpeacTaBieHus OyeBbix ¢yHknwid. [lommHoM XKerankuna. Onpenenenue u
MPUMEPBHI.

13. IlocTpoenue nonunoma XKeraiakuHa.

14. 3aMKHYTOCTb | ITOJTHOTa MHOYKECTBA OyNEeBBIX PYHKINN. [[OHATHS 3aMKHYTOCTH U TIOJTHOTHI.
[Tpumepsl 3aMKHYTHIX MHOKECTB.

15. Knaccol dynkumii, coxpanstomux 0 u coxpanstonux 1. Onpeaenenue. [Tpumepsr. Yucno GyHk-
IIAH OT N TIepeMeHHbIX, coxpanstomux 0 (1).

16. Kitacc MOHOTOHHBIX (PYHKIIHH.

17. Knacc camoaBoiicTBeHHBIX GyHKYIHA. UHCIO caMOABONCTBEHHBIX (DYHKIMH OT N MepeMEHHBIX.
18. Knacc nuneitHbIx GyHKui. Yucno TMHeHHBIX QyHKIHMK OT N IepeMEHHbIX.

19. JlemMa 0 HeTMHEHHOHN (PYHKIIH.

20. JlemMa 0 HECAaMOABOHCTBEHHOH (PYHKIIHH.

21. JleMma 0 HEMOHOTOHHOH ()YHKIIHU.

22. Kputepuil HOJHOTHI.

23. TeopeMma o momapHOU pa3IMUIHOCTH KiaccoB To, T1, S, L, M.

24. TeopeMa 0 MakCUMaJIbHOIM MOIITHOCTH Oa3uca.

I'padsr

25. I'padpr. CiocoOs1 3amanus rpados. OpreHTHPOBaHHBIE U HEOPUEHTHPOBaHHBIC Tpadbl. CTeneHb
BEPILIMHBL. MapupyThl, Henu, TUKIbl. OnpeaencHie H IPpUMeEpHI.

26. CeszHBIE Tpadbl. DIEPOBHI U OTYIHIEPOBHI IIETIH U UKIIBL. Teopema Diinepa.

27. 'aMUIIBTOHOBBI U TIOMYTaMIIIETOHOBHI Tpadbl. OnpeiesieHue u MpruMephl.

28. [nanapusie rpadel. Teopema o BepmHax, pedpax U rpaHsax MIOCKOTo rpada.

29. Henmanapuocts rpadoB Ks u K33.

30. Bepmunnast u pebepHas packpacka rpados. Teopema o 5-Tu kpackax.

31. JlepeBbs. Jluctbs u BetBu. [lomeueHHbIe 11 HemoMedeHHbIe NiepeBbs. Ko [Iprodepa. Jlepebs
JIBOMYHOTO KOJa.

32. AnroputMmsl Ha rpadax. Kparuaiimme myTu. AITOPUTM MTOCTPOSHHS MATPHIIBI KpAaTYaHIITIX
myTen A rpada.

33. Aroput™ noCTpOEHUsI MaTPUILIbl KpaTYaUIIUX MyTeH AJiA 3aJaHHON BEPILIHHEIL.

34. AnroputMmsl 00xona rpada B riryOuHy ¥ mmpuHy. [Ipumeps.

35. IlocTpoeHue KpaTyaiiero ocToBa.

36. Csaznble rpadsl. KomnonenTs! cBsizHOCTH. OnieHKa yncia pedep yepes3 BEPIIMHBI 1 KOMIIOHEHTHI
CBA3HOCTH.

37. Teopema Menrepa. 3aga4uu 0 cBaib0ax, CUCTEME Pa3IUYHbIX IPEJCTABUTENEH, COBEPIIEHHOM
NapOCOYETaHUH.

38. OpuentupoBanHble rpadsl. Cetn. Kputnueckuii myTh.

Pa3patorunku:

3aB. kag. AulC IManTeneen B.U.
(moamuce) (3aHMMaemast TOJMKHOCTB) (®.1.0.)

IIporpamma coctaBieHa B cooTrBercTBUHM ¢ TpeboBanusimu OI'OC BO mo HampasieHUro
noarotoBku 02.03.02 «®yHnameHTanbHas HHQOpMaTuKa U WHGOPMALMOHHBIE TEXHOJIOTHI»
(ypoBeHb OakanaBpuaTa), YTBEpXKIEHHBIH IpHKa3oM MMHUCTEPCTBA OOpa3oBaHHUs U HAYKH
Poccuiickoit @enepannu ot 23 aBrycra 2017 r. N 808, 3apeructpupoBannslii B Munrocte Poccnn



«14» centsa6ps 2017 1. Ne 48185 ¢ wu3MEHEHWSAMH U JOMOJHEHUSMH C HW3MCHCHUSMU H
JOTOSTHEHUAMH OT: 26 Hos10pst 2020 1., 8 penpans 2021 .

[Iporpamma paccMoTpeHa Ha 3aceiaHuu Kadenpbl AnreOpandeckux v WHPOPMALMOHHBIX
cucrem UMUT UT'Y «24» mapta 2022 1.

ITpotokon Ne 9 3aB. kadenpoii [TanTenees B.U.

Hacmoswas npoecpamma, ne modcem Ovbimb 80CnpoussedeHa HU 8 Kakou ¢popme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuletust Kagheopvl-paspabomuuxa npocpammsi.



