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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctumnHel "O630pHbIe JIKIUH'" 110 HAIpaBJISHUIO MOAroToBKY (cnenuanpHoctn) 01.03.02
"IMpuxnanHas MaTemMaTuka U nHpopmaTHka" HanpaBieHHOCTH (npoduio) [IpukianHas MaTemMaTuka u crp. 3
nckycctBeHHbIH naTemekT ®I'bOY BO «Yenl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ienpro 00630 pHBIX JIEKIHH SBISETCS TOATOTOBKA BEIITYCKHIKA BEICIIETO y9eOHOTO 3aBEICHNUS K Clade TOCYAapCTBEHHOTO
sKk3aMeHa 1o HampasieHuto 02.03.02 dyrnamentansHas nHGopMaTHKa 1 HHHOPMAMOHHbBIE TEXHOTIOTHH (DakanaBpuar).

Pe3ym>TaT1)1 OGy‘IeHI/IH 10 TUCOUTIIMHE HAITPABJICHBI HA JOCTUKCHUEC NHIUKATOPOB!

VYK-1.1. Bemonaser nouck nHopManny, orpeaenseT KpUTepHH CHCTEMHOTO aHalli3a [TOCTAaBICHHbIX 3a1ad.

VYK-1.2. Ucnonp3yeT KpUTHIECKUI aHAIN3, CHCTEMAaTH3AIHI0 1 00001IeHue HHPOPMAIIUY TS PEIICHUS MTOCTABICHHBIX
3amayq.

2. MECTO JUCIMUIIVIMHBI B CTPYKTYPE OIIOII

Huka (pazmen) OIOIT: | OTH.04

2.1 TpeOoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

Jnst yenemHoro ocBoeHus paKylIbTaTHBa BBITYCKHUK JOJDKEH 001a1aTh XOPOILEH MOArOTOBKOI 10 OCHOBHBIM pa3JieiaM
MPUKITaTHOW MaTeMaTHKH 1 HHPOPMATHKH.

IMporpammuposanue Ha Python: OnOnMHOTEYHBIC TEXHOIOTHI

Mertoabl aHanM3a JaHHBIX (HAYYHBIH CEeMHUHAP)

DJIeMEHTHI TEOPUH CITyJaifHBIX MPOIIECCOB (HAYIHBIH CEMUHAP)

2.2 JINCUMILIMHBI ¥ PAKTHKH, ISl KOTOPBIX 0CBOCHHE TAHHOI JUCHUILTHHBI (MOLYJIs1) HEOOXOIUMO KaK
npeuecTByoniee:

O630pHLIC JICKIIUU IIPOBOAATCA JJI TIOBTOPEHHA OCHOBHBIX pa3g€/ioOB MATEMAaTUKU U KOMITBIOTEPHBIX HAYK U CHOCO6CTBy}0T
yCl'IeHIHOfI Caavuec rocy1apCTBCHHOIO 5K3aMCHa.

BrimosiHeHMe 1 3aIUTa BBITYCKHOM KBaM(UKAINOHHOH paboThI

3. KOMIETEHIIMHA OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI JUCIIATIINHBI
(MOJIY.JIST)

YK-1: CriocofeH ocymecTB/IATh OMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMAaLU, IPUMEHATh CHCTEMHBIH
TIO/IXO/1 IUISl pellleHHus] MOCTaBJIEHHBIX 33124

3HaTh:

KPUTEPHUU CUCTEMHOTO aHaIn3a IMOCTAaBJICHHBIX 3aJ1a4.

Ymers:

BBITIOJHATH MTOUCK HH(POPMAIIUH, OTIPEIETATs KPHTEPHUH CHCTEMHOTO aHAJIHM3a IIOCTaBJICHHBIX 3a/1a4.

Baanern:

HaBbIKaAMHU UCIIOJIb30BaHUA KPUTHYCCKOIO aHalin3a, CUCTEMAaTU3alluu 1 O606H.[€HI/IH I/IH(bOpMaHI/II/I JJIA peIICHU A
IOCTABJICHHBIX 3a1a4.

B pe3ynbTaTe 0cBOEHHS AMCHHUILUIMHBI 00yIAIOIIMIACS TOKEH

3.1 |3narn:

3.1.1 | kpuTepuu CUCTEMHOT0O aHaJHM3a MOCTABIEHHBIX 3a/ay.

3.12

3.2 | YMmeTh:

3.2.1 | BBINOJHATH NOUCK HH()OPMAIINH, OTIPEACIATh KPUTEPHH CHCTEMHOTO aHAIN3a ITOCTaBICHHBIX 3a/1a4.

3.3 | Baagern:

3.3.1 | HaBBIKAMH HCITOJIL30BaHMS KPUTHUYCCKOI'0O aHaJIn3a, CUCTECMAaTU3allnu U 0606IIICHI/I$[ I/IH(i)OpMaIH/II/I JJIs
peIIeHU MOCTaBJICHHBIX 3a/1a4.
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abo4asi mporpamMMa JAUCLUIUINHBI 30pHBIE JICKIIMK" 110 HAIIPABJICHUIO IOJTOTOBKH (CHELIUAIBHOCTH .03.
Pa6 "O6 " 01.03.02

"IMpuxnanHas MaTemMaTuka U nHpopmaTHka" HanpaBieHHOCTH (npoduio) [IpukianHas MaTemMaTuka u ctp. 4
nckycctBeHHbIH naTemekT ®I'bOY BO «Yenl'V»
4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 13ET
YacoB 1o y4eOHOMY IIaHy : 36 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS : 20 3a4yeTsl §
caMocCTosiTeNbHas paboTa 15,8
KOHTaKkTHas pabora: 20,2
UKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pasnen 1. AJITEBPA
1.1 Martpuns! u onpenenutenu /IIp/ 8 0,5 JI1.1 J11.2J12.1
212233
1.2 Anre6pa MHOTOWIeHOB /T1p/ 8 0,5 JI1.1 J11.2J12.1
31 32 33
1.3 JIuneitHbIe BEKTOPHBIE IPOCTPAHCTBA M CUCTEMBI JIMHEHHBIX 8 1 JIT.1JI1.2J12.1
anredpanveckux ypaBHeHui. Jluneitnele mpeoOpasosanus. /I1p/ 2132233
1.4 EBkimaoBbl v yHUTapHBIE ipocTpancTsa /I1p/ 8 0,5 JI1.1 J11.2J12.1
212233
1.5 Brruncnenue onpenenurens. JleficTBus ¢ Matpunamu. Berancnenue 8 2 JIT.1JI1.2J12.1
oOpatHoi 2132233
Matpuusl. @opmyna Kpamepa. Meroa I'aycca perienus cucreMsl
JIMHENHBIX
anreOpanvdecKux ypaBHEHHH.
ANTOPUTM AETICHUS C OCTATKOM B KOJIbIIC MHOTOUJICHOB C OJTHOU
HEU3BECTHOM.
Anroputm EBkimnna.
MeToabl BEIUUCIICHHS paHTa MaTpHIbl. OyHIaMeHTaIbHas CUcTeMa
perieHui
oanopoHoit CJIAY.
OTpICKaHNe COOCTBEHHBIX 3HAUYCHHI U COOCTBEHHBIX BEKTOPOB
JIMHEIHOTO
npeoOpa3oBaHusl.
[Iponecc opTOroHaIM3aLuy CUCTEMbI BEKTOPOB €BKJINOBA
MIPOCTPAHCTBA.
Brruncnenne oproronanbHoi npoekuuu. /TIp/
Paszgen 2. TEOMETPUSA
2.1 Bexropsr /TTp/ 8 0,5 JI1.1 J11.2J12.1
2129233
2.2 Ipsimast u mockocts /T1p/ 8 0,5 JIL.1 J11.2J12.1
31 32 33
2.3 Kpussie Broporo nopsiaka /IIp/ 8 0,5 JIT.1 JI1.2J12.1
212233
24 Jenenue oTpe3ka B 3aJaHHOM OTHOILIEHUU. PaccTosiHre MeXay AByMS 8 2 JI1.1 J11.2J12.1
Toukamu. OObeM mapauienenumnena. BeraucieHne ckanspHoro, 213233
BEKTOPHOTO ¥ CMEIIAHHOTO MPOU3BEICHH 10 KOOPAHHATAM
MHOYHTENEH.
OCHOBHBIE TUIIBI YPAaBHEHUH NPSIMON U IVIOCKOCTH. YTOJ MEXIY ABYMSI
MPSIMBIMH. PaccTosiHUE OT TOYKH 10 IIIOCKOCTH | 0 TpsSMoi. Bzanmuoe
PacIoIoKeHHE INIOCKOCTEH.
[IpuBenenue ypaBHEHHS KPUBOH BTOPOTO MOPSAAKA K KAHOHUYECKOMY
Buy. KaHOHIUECKHE ypaBHEHHS TIOBEPXHOCTEH BTOporo nopsaka. /I1p/
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B

abo4asi mporpamMMa JAUCLUIUINHBI 30pHBIE JICKIIMK" 110 HAIIPABJICHUIO IOJTOTOBKH (CHELIUAIBHOCTH .03.
Pa6 "O6 " 01.03.02

"IMpuxnanHas MaTemMaTuka U nHpopmaTHka" HanpaBieHHOCTH (npoduio) [IpukianHas MaTemMaTuka u crp. 5
nckycctBeHHbIH naTemekT ®I'bOY BO «Yenl'V»
Pa3nen 3. JU®PEPEHIINAJIBHBIE YPABHEHU A
3.1 Jlunetinoe nuddepeHnranbHOe ypaBHEHHE N-TO MOPSIKA C IIOCTOSTHHBIMH 8 1 JIT.1 JI1.2J12.1
KodppHULIEHTaMU. 2132233
Mertoa Bapualiy MOCTOSIHHOM ISl HAXOXKIEHUS PELLICHUS
HEOJHOPOIHOTO JIMHEHHOTO An(GepeHIINANTEHOTO YpaBHEHHUS IEPBOTO
nopsiaka. /Ip/
32 VpaBHeHUsI ¢ pa3aensaoUMMUCS IepeMEHHbIMU. JINHEHHbIE ypaBHEHMS. 8 1 JI1.1 J11.2J12.1
VYpaBHeHus B noiHbIX aupdepennmanax. /Ilp/ 212233
33 Jluneiinpie nudhepeHIaIbHBIC YPaBHEHUS C TOCTOSHHBIMU 8 0,5 JI1.1 JI1.2J12.1
ko3 punrerTaMu (HEOTHOPOIHOE CO CIIENUATBLHOM MpaBoi 0102033
gacTeio). /IIp/
Pa3znen 4. THO®OPMATHUKA U SA3bIKU TIPOTPAMMUPOBAHUSA
4.1 Apxutektypa OBM /Tlp/ 8 1 JI1.1 J11.2J12.1
212233
4.2 OneparrionHbie cuctemsl /T1p/ 8 1 JI1.1 J11.2J12.1
31 32 33
43 Ceru DBM /Tlp/ 8 1 JI1.1 J11.2J12.1
3132 33
4.4 S3p1ku porpammupoBanus /I1p/ 8 2 JI1.1 J11.2J12.1
212233
4.5 Pensmmonnsie 60a3bl nanubx /I1p/ 8 1 JIL.1 J11.2J12.1
31 32 33
Pazgean S. IloaroroBka Kk 3auery
5.1 [MoBTOpenue npoineHnoro Mmatepuana /Cp/ 8 15,8 JIL.1 J11.2J12.1
0132 33
Pa3zgen 6. MATEMATHYECKHWU AHAJIN3
6.1 Teopus npenena. HenpepoiBabie ¢pynkmu. /IIp/ 8 1 JI1.1 J11.2J12.1
2129233
6.2 Juddepennmpyembie Gyakium /TIp/ 8 0,5 JIL.1 J11.2J12.1
31 32 33
6.3 Wnrerpuposanue /I1p/ 8 0,5 JI1.1 J11.2J12.1
212233
6.4 OyHKIMKM MHOTHX niepeMeHHbIX /T1p/ 8 1 JI1.1 J11.2J12.1
212233
6.5 DYHKIIMOHATTBLHBIE MTOCIISIOBATENILHOCTH U psifbl /T1p/ 8 0,5 JIT.1JI1.2J12.1
31 32 33
Pasznen 7. Unast koHTaKkTHasA padora
7.1 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpois /KP/ 8 0,2 JI1.1 JI1.2J12.1
2132233

6. POH/1 OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

1. Borpocs! 1t ycTHOTO OTIpoca
2. Bonpocsl k 3a4ery

6.2. TunoBblie KOHTPOJIbHBIC 3a1aHUSl U UHBIC MaTEPHUAJIbI 1 TeKyllleﬁ aTTeCTaluu

Bomnpocs! 11 yctHOTO ompoca

AJITEBPA

1. Onpenenenue onpeaeauTeNs U €r0 OCHOBHBIE CBONCTBA.

2. Teopema 0 pa3okKEHUH OTIPEISITUTENS MO AIEMEHTaM CTPOKH (CTOJI01a).
Kpurepuit 06paTuMOCT! MaTPHUIIBL.

3. HauGounbmuii 001K AETUTENh IBYX MHOTOWICHOB (anroput™M EBkinaa).
4. JluHeiHAas 3aBUCIMOCTh Y HE3aBUCHMOCTh CHCTEM BEKTOPOB.

5. lognpoctpaHcTBa. JInHelHast 000J09YKa CHCTEMBI BEKTOPOB.

6. basuc u pa3smMepHOCTb.

© ®I'BOY BO «Henl'V»
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cTp. 6

7. Teopema 0 pa3MEPHOCTH CYMMBI JBYX IOANPOCTPAHCTB.

8. Teopema o paHre MaTpHuBbI.

9. Teopema 0 pa3MepHOCTH IIPOCTPaHCTBA penieHuid ogHopoaHon CJIAY.

10. SAnpo u 06pa3 TMHEHHOTO OTOOPAKESHUSI.

11. Matpura 1tuHEHHOTO IpeoOpa30BaHKs KOHEYHOMEPHOTO BEKTOPHOTO
MIPOCTPaHCTBA.

12. CoOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO
mpeoOpa3oBaHus, TEOPEMa O CBSI3U COOCTBEHHBIX 3HAUCHUH TMHEHHOTO
npeoOpa3oBaHus ¢ KOPHSIMH €ro XapakTepUCTUIECKOTO MHOTOYJICHA.

13. Teopema 06 oproroHanu3anui. OpTOHOPMUPOBAHHBIH Oa3uC.
T'EOMETPUA

1. CroxeHue BEKTOPOB M yMHOXKEHHUE BEKTOpa Ha gucio. KommmHeapHOCTS U
KOMIUTaHAPHOCTh BeKTOpoB. KoopauHatel BekTopa B apuHHOI cucTeme
KOODP/IMHAT.

2. CxansipHO€ U BEeKTOpHOE npou3BeaeHus. CBONCTBa, FTEOMETPUUYECKHIA CMBICIT
9THUX NPOU3BEICHUHN U UX BBIPAKEHUE B KOOPAMHATAX.

3. Teopema 0 mapaMeTpU4eCKOM YpaBHEHUHU IPSMON B IPOCTPAHCTBE.

4. Teopema 00 001IeM ypaBHEHUH TUIOCKOCTH B TIPOCTPAHCTBE.

5. HopManbHBIil BEKTOp U TEOPEMA O PACCTOSHUU OT TOUYKH JO IUIOCKOCTH.

6. Onpenenenyie ¥ BHIBOJ KAHOHUUECKUX YPaBHEHUI dJIIHIICa, THIIEPOOJIbI U
napaboJIbl.

MATEMATHUYECKWIT AHAJIA3

1. Ilpenen mocaen0BaTENFHOCTH U Ipene GYHKIIHU.

2. Teopema bonpuano-Komm o mpoMexxyro4HOM 3HaUYCHUH (HYHKIIUH.

3. Teopema Betiepmirpacca 0 HanOOIbIIEM U HANMEHBIIIEM 3HAUYCHUH (YHKITHH.
4. Teopems! Pomns u Jlarpanxa.

5. ®opmyina Teitmopa ¢ ocTaTOYHBIM WieHOM B (popme Jlarpanxka.

6. UaTerpan Pumana. Teopema 00 MHTETpHPYEMOCTH HEIPEPHIBHOM (DYHKIIHH.
7. Teopema 0 HENMPEPHIBHOCTH U TP PEePEHIINPYEMOCTH HHTETpajIa ¢
MEPEMEHHBIM BEPXHUM TMPEEITOM.

8. ®opmyna Hetorona-JleriOHuIA.

9. TuddepennnpyeMocts HYHKINI MHOTHX ITepEMEHHBIX.

10. Teopema 0 JOCTaTOYHBIX YCIOBUSAX TU((epeHINPYyeMOCTH (HYHKITUH.

11. PaBHOMepHas U MOTOYEYHASI CXOAUMOCTH (PYHKLIHMOHATBHBIX
MIOCJICIOBATENIFHOCTEN U PSIOB.

12. IounenHoe nuddepenHipoBanHme 1 NHTETPHPOBAHIE (PYHKIIMOHATBHBIX
PSIOB.

13. Crenennsle psabl. Teopema Komu-Anamapa o paanyce CX0IUMOCTH
CTEIIEHHOTO ps/a.

14. ITounenHoe nudepeHIpoBaHue U HHTETPHPOBAHNE CTEIICHHBIX PAIOB (KaK
CIICJICTBHS).

6.3. TunmoBbIe KOHTPOJIHLHBIE BOMPOCHI H 3aaHUS IJIsI IIPOMEKYTOYHOI aTTeCTANN

Bomnpocs! k 3auery

AJITEBPA

1. Onpenenenue oNnpeaeauTess U €T0 OCHOBHbIE CBOICTBA.

2. Teopema 0 pa3no>keHHH OTIPENSTUTENS MO AIEMEHTaM CTPOKH (CTo01a).
Kpurepuii o6paTiMOCTH MaTpHUIIBI.

3. Haubonpmmit o01Iuil qemurens JByX MHOTOWIEHOB (anroputM EBkima).
4. JluHeiiHas 3aBUCIMOCTD Y HE3aBUCHMOCTh CHCTEM BEKTOPOB.

5. [Moanpocrpancra. JInHeliHas 000JI04YKa CUCTEMBI BEKTOPOB.

6. basuc u pa3MepHOCTb.

7. Teopema 0 pa3MEPHOCTH CYMMBI JBYX IOANPOCTPAHCTB.

8. Teopema o paHre MaTpHuBbI.

9. Teopema 0 pa3sMepHOCTH IPOCTPaHCTBA penieHnuid ogHopoaHon CJIAY.
10. SAnpo u 06pa3 MMHEHHOTO OTOOPAKESHUSI.

11. Matpura nuHEeHHOTO IpeoOpa30BaHKs KOHEYHOMEPHOTO BEKTOPHOTO
MIPOCTPaHCTBA.

12. CoOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO
mpeoOpa3oBaHus, TEOPEMa O CBSI3U COOCTBEHHBIX 3HAYCHUI TMHEHHOTO

© ®I'BOY BO «Henl'V»
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peoOpa30BaHUs C KOPHIMH €r0 XapaKTePHUCTHUECKOTO MHOTOWICHA.

13. Teopema 06 oproroHanuzanuu. OpTOHOPMUPOBAHHBIHN Oa3uc.
I'EOMETPUA

1. CrroxeHue BEKTOPOB M yMHOKEHHE BeKTopa Ha gucio. KommmHeapHOCTh U
KOMIUTAaHaApHOCTb BeKTOpoB. KoopauHats! BekTopa B aduHHOM cucTeme
KOOPJHMHAT.

2. CxansipHoe U BeKTOpHOE npou3BeaeHus. CBONCTBa, FTEOMETPUYECKHIA CMBICIT
3THX IPOU3BEICHNI 1 UX BBIPAXKEHHE B KOOPIUHATAX.

3. Teopema 0 mapaMeTpHUECKOM YpaBHEHUU NPSIMON B IPOCTPAHCTBE.

4. Teopema 00 001eM ypaBHEHHUH INIOCKOCTH B ITPOCTPAHCTBE.

5. HopmambHEIH BEKTOP 1 TEOpeMa O PACCTOSIHUH OT TOYKH JI0 TUTOCKOCTH.

6. Otpenenenre 1 BBIBOJ KAHOHMUYECKUX YPaBHEHUH JJIIHIICA, THIICPOOIIBI U
napabobl.

MATEMATHUYECKHWM AHAJIN3

1. Tlpemen mocaen0BaTENFHOCTH U TIpeNel (YHKIIHH.

2. Teopema bonbuano-Komu o mpoMexyToyHOM 3HauUe€HUH (HYHKIIHU.

3. Teopema Beliepmrpacca 0 HanOomblIeM 1 HAaMMEHbIIEM 3HAYeHUH (DYHKIIHH.
4. Teopems! Posuis u Jlarpanxa.

5. ®opmymna Teinopa ¢ 0CTaATOYHBIM WIEHOM B (hopme Jlarpamxka.

6. nTerpan Pumana. Teopema 00 HHTETPHPYEMOCTH HEIPEPHIBHOM (HDYHKIIUH.
7. Teopema o HempepbIBHOCTH M TH((HEPEHITPYEMOCTH HHTETpaja ¢
MIEPEMCHHBIM BEPXHUM IIPE/ICIIOM.

8. ®opmyna Herorona-JleitOHmIa.

9. TuddepeHimpyeMocTs GYHKIUHA MHOTHX TIEPEMEHHBIX.

10. Teopema 0 TOCTATOYHBIX YCIOBHAX TUPPEPSHINPYEMOCTH (HYHKITHH.

11. PaBHOMepHAs U MOTOYEYHAS CXOUMOCTH (DYHKIIMOHAIBHBIX
MOCNIeI0BAaTENbHOCTEN U PAIOB.

12. INounenHoe nuddepeHIpoBaHe 1 HHTETPHPOBAHIE (PYHKIIMOHATBHBIX
PsIIOB.

13. Crenennsle psasl. Teopema Komu-Anamapa o pajguyce CX0JUMOCTH
CTENEHHOTIO psja.

14. INounenHoe nuddepeHIpoBaHie U MHTETPHPOBAHHUE CTEIICHHBIX PAIOB (KakK
CIICJICTBHS).

JNODOEPEHIIVAJIBHBIE YPABHEHUA

1. JIuneitHOE muddepeHnnaIsHoe ypaBHEHIE N-TO MOPAAKA C TOCTOSHHBIMU
ko3¢ punreHTaMH.

2. Meron BapHanuy NOCTOSIHHON IS HAXOXK/CHUS PEIICHHUs HEO JHOPOIHOTO
JTMHEHHOTO MU GepeHINATEHOTO YPaBHEHHS IEPBOTO TTOPsIIKa.
NHD®OPMATUKA U A3bIKU ITPOT'PAMMUIPOBAHI A

1. Texuomorus nporpaMMupoBaHus. JKU3HEHHBIH IIUKII TPOTPAMMHOTO 00ECIICUCHHSI.
2. OCHOBHBIE NOHSATHUS U IPHHIUIIEI 00EKTHO-OPUEHTHPOBAHHOTO NPOrpaMMHUpOBaHHs. KOHCTPYKTOPBI, AECTPYKTOPBI.
Iepe3arpys3ka QyHKIUI U OIIEpaTOPOB.

3. Pemsmuonnsle 6a3b1 naHubIX. HopMansasie hopmbl. OCHOBHBIC OTIepaIiiy HaJl OTHOIIEHUSIMH. TaOmHIIbL.
4. Ceru DBM.

5. SI3pIKH IpOTPpaMMHPOBAHUSL.

6.4. Kputepuu oneHuBaHUA

[MponmomxkurensHOCTE 3auera — 90 MUHYT. 3a4eT MpoxoauT B popMme cobecenoBanms. CTyIeHTY MpeiaraeTcsi OTBETHTh Ha 2
BOIIPOCA U3 CIHCKA BOTIPOCOB TI0 KaXKIOMY pa3ielty (3JeMeHTapHbIH BOIIPOC: OCHOBHEIE ()OPMYITBL, IIOHATHS H T.II.). Beero
10 Bompocos.

YCTHBIH onpoc NPOBOAUTCS B TEUEHHE CEMECTPA U BKJIIOYAET BOIPOCHI [0 pa3zeiaM MaTeMaTHYecKUi aHaus, anreopa,
TreoMeTpus. Ecmu CTYACHT Caajl YCTHBIfI OITpOC, T.C. OTBCTHUII HA BOIIPOCHI 11O YKa3aHHBIM TEMaM (BCGM nin HeCKOJ’[BKI/IM), TO
Ha 3a4€TC JAaHHBIC TEMBI HE CIIPAITUBAIOTCA.

OIICHKA "He 3a4TeHO" CTaBUTCS 6 ¥ MEHEE NMPaBUIIBHBIX OTBETOB HA BOTIPOCHI.
OreHka "3a4TeHO" CTaBUTCSI, €CIIM CTYJICHT OTBETHII Ha 7 U 00Jiee BOIPOCOB:
ba30Bblii ypOBEHD - 7 BOIIPOCOB;

Cpenuuii ypoBeHb - § BOIIPOCOB;

Bricokuii yposens - 9-10 Bonpocos.
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7. YYHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi Jinreparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | CrenanoBa M. A. AHnanutudeckas reomerpus. Kypc nekmmii: yaeOHoe mocodne CaHkKT- 9bC
JUTS BYy30B [etepOypr :
(https://e.lanbook.com/book/302732) Jlans, 2023
JI1.2 | Cupotuna U. K. MaremaTtnueckuii ananu3. IHTepakTUBHBINA Kypc: yueOHOe CaHKT- OBC
nmocoOue /i By30B IetepOypr :
(https://e.lanbook.com/book/310235) Jlans, 2023
7.1.2. JlonoJHHUTENIbHAS JTUTEPATYpPa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.1 |Koctpukun A. U. Baenenne B anre0py: yaeOHUK Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=62951) MITHMO, 2009

7.2. Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

31 |eLIBRARY.RU [DnexTpoHHSIH pecypc] : anexkTponHas 6ubmnoTeka / Hayd. sanexrpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp

92 | Poccuiickuii pouxa byHmaMeHTaIbHBIX HcchaenoBanuii (PODUN) - opurmansueiii caidt http://www.rfbr.ru/rffi /ru

33 |Hayunas anektpoHHas 6ubauoteka. MoHorpaduu, u3aaHHbIe B M3AaTeNbCTBE Poccuiickoi AkaneMuu
EcrecTBO3HAHNS TOTHOTEKCTOBBII pecypc HAYIHBIX U y4eOHBIX m3nanuid PAE https://www.monographies.ru/

7.3 llepeyenb nHGOPMAIMOHHBIX TEXHOJIOT Ml

7.3.1 IlporpammHoOe o0ecnieyeHune

LMS Moodle

OpenOffice

Adobe Reader

7.3.2 lIpodeccuonanbHubie 02361 JAHHBIX U HH(OPMALTHOHHO-CIIPABOYHBIE CHCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MmynbTuancunmnmnaapHas pedeparuBHas 6aza
naHHbIX / koMmmaHus Thomson Reuters. — Pexxum goctymna: st 3apeructpup. nosib3osareneit Yenl'yY. — Teker :
JIEKTPOHHBIH.

2. Scopus (https://www.scopus.com) Scopus : pedepatrBHas 6a3a nansbix / Elsevier BV. — URL: http://www.scopus.com/. —
3. anrn. — Pexxum nocryna: 1uis 3apeructpup. nosbs3zonatenei YenlV. — TekcT : 31€KTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAYJISA)

Jnis peanuzanyy TUCIUIDIMHBI HCIONB3YIOTCS yaeOHbBIe ayJUTOPHH U IPOBEICHAS 3aHATHI CEMHHAPCKOTO THIIA,
IPYNIIOBBIX U MHAUBUIYAIbHBIX KOHCYNbTALUH, TEKYIIETO KOHTPOJIA U IPOMEXKYTOYHOM aTTECTallUY, a TAKKE IIOMEILEHUS
JUISL CAMOCTOSITENIbHOM PabOTHI.

Y4eOHble ayIUTOPUH YKOMILIEKTOBAHBI CIICIIHATN3NPOBAHHON MEOENIBIO U TEXHUYECKUMU CPECTBAMHU OOYYEeHHUS: TOCKa,
HapThl, MyJIbTUMEANHHOE U ayIn0000pyIOBaHHE.

Jnsa ceMuHapCKUX 3aHATHI UCIIONB3YIOTCS ayJUTOPUHU OCHAILICHHBIE OOBIYHOMN TOCKOH, MapTaMy, NEPEHOCHBIM
MYJIBTUMEIUHHBIM U ayTH0000pyI0BaHUEM (B Cllydae HEOOXOIMMOCTH).

[Tomerenust 11 caMOCTOSTENBHOM paboThl 00YJAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOIN TEXHUKOM € MOAKIIIOUEHUEM K CeTH
"UaTepHeT" M 00CCIICUCHUEM JIOCTYIA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA.

9. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

[Tpu M3y4eHny JaHHOW MCLUIUIMHBI HCTIOIB3YIOTCS MPaKTHIeCKUe (CEMHHAPCKHUE) 3aHATHS U CaMOCTOsATENbHAs paboTa
cryaeHra. Ha ceMuHapCKuX 3aHATUSAX U3JIaraeTcsi OCHOBHOE COJAEPKaHUE TEM IIPOrpaMMbl, pACCMaTPUBAIOTCSI OCHOBHBIE
METOJBI U NPUEMBI pEellICHUs 3aad.

Jns Hanbonee 3¢ GEeKTUBHOTO U3YUEHUs TUCLUILIMHBI 00yJaromeMycsl peKOMEHIYeTCsI:

* [TOCETaTh MPAKTHIECKHE (CEMUHAPCKIE) 3aHATHS, HAa KOTOPBIX PACCMAaTPUBAIOTCS OCHOBHBIC METOBI M ITPUEMBI PEIICHUS
3aga4d. Pexomenyercs nepea KaxablM IPaKTUYECKUM 3aHATUEM BBIIIOJIHUTH JOMAIIHEE 33JaHUE, YTO TI03BOJIUTH JIydIlle
YCBOUTB NPEIBIAYIIUHN MaTepHUall, U U3y4UTh JEKLUOHHBIA MaTepyall 10 MPEICTOSILEN TeME;
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* CAaMOCTOSATEIIFHO ITPOpadaThIBATh MaTepHa KaK IIOCIe KAKIOTO 3aHATHS, TaK U 110 3aBEPIICHHIO TEMBI, UYTO ITO3BOJISIET
CBSI3aTh BOEIUHO MOIYYEHHBIE CBEACHHS H COCTaBUTD IIETBbHYIO KAPTHUHY.

ITpu 0Oy4eHny ULl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI JJICKTPOHHOE 00y4eHHUE, TUCTaHIIUOHHBIC
o0pazoBaTenbHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXXHOCTH IIpHeMa-Tiepeiaui HHPOPMAIUX B JOCTYITHBIX JUIS HUX
topmax.

Peanu3anust UCHUILUIUHBI C TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHH s, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHUI (1anee
— 30, 10T) ocymiecTBnsieTcss Ha 0cHOBaHUU «I10JI0XKEHUS O pean3aliii OCHOBHBIX U IOTIOJTHUTEIHHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS M IUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTENbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBaHus «UenasOMHCKUN rocynapcTBEHHbIH
yHHBEpcHUTET», «[100KeHNs 0 TIopsiKe 3aueTa 00YIaOMIUMHUCS TI0 OCHOBHBEIM ITPO]ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AESTEIBHOCTD, YICOHBIX IPEAMETOB, KYpCOB, AUCIUILIIH (MOIYNIeH), IPaKTHK, JOTOTHUTEIBHBIX
00pa30BaTENbHBIX MPOIPAMM» MMOCPEICTBOM IIEKTPOHHON HH(pOpMaIMmoHHO-00pa3oBaTenbHoi cpeasl PTBOY BO
«Uenl'Y». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealin3aii 00pa3oBaTeIbHON ACATSILHOCTH C
npumeHerueM D0, IOT MoryT npuMeHSITh KOMIOHEHTHI, HE BXOSIIUE B IIEPEUCHB 3JEKTPOHHONH HH(POPMAIIOHHO-
00pa3oBaTeNbHON CPEBL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJTHOCTBIO U OT'PAHUYEHHBIMHU BO3SMOKXHOCTSAMMU 310POBbA

OcBoeHHE TUCHUIUIMHBI HHBAIMAAMH M JIMIAMH C OTPAaHHMYCHHBIMH BO3MOXKHOCTSMH 3I0pPOBBS OCYIIECTBISETCA C
UCIIONIb30BAaHUEM CHELHATIbHBIX TEXHUYECKHX CPEICTB M HH()OPMAIMOHHBIX TEXHOJOTHUH, MpeaoCTaBIsAeMbIX PecypcHbIM
y4e0HO-METOJMYECKUM IIEHTPOM IT0 OOYYECHHIO MHBAIUIOB H JIUI C OTPAaHWMYCHHBIMH BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOWIIBHBIC CIICIMANbHBIC TEXHHYECKHE CPEACTBAa JUIL JIMIl C HAapYIICHHSIMH 3peHHI H C
HapyIIeHUEM CIyXa, aCCUCTUBHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH).

ITpn HeoOXoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHUECKUX HWIIH
7a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CIICNHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIUH,
pedeBble CHHTE3aTOPHI, SKPAHHbIE JIYIIb).

B yueOHble aymuropuu obecrieunBaeTcs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOmMXCS C WHBAIMJHOCTBIO M C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JIOpPOBBSl. B Kaxmoll ayguropuu, T[e OOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSIMH  3/I0POBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KONWYECTBO MECT I OOYJAIOMUXCI C y4eToOM
HapyleHUH UX 340pPOBbsl.

Jlns ocBoeHMs MUCHUIIMHBI MHBAIUIAM M JIMLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSl MPENOCTABISAETCA AOCTYN K
MeYaTHBIM HCTOYHHWKAM, MMEIOMIMMCS B HaydHOH OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYI C MOMOIIBIO CIIEIUANBHBIX TeXHUYECKHNX U IMPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(opMe >IIeKTPOHHOTO JOKyMeHTa B poHae HaydHoU 6ubmroreku Yenl'Y miH 31eKTpOHHO-ONOINOTEYHBIX CUCTEMAX.
VY4eOHO-MeTOANYECKHe MaTepHaNBl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMHU
370pPOBBSI IIPEOCTABIIIOTCS B (OpMax, agalTHPOBAHHBIX K OTPAaHMYCHUSM HX 3[0POBbS M OCOOCHHOCTSAM BOCIpPUSATHS
uHpOpMaLIUK.

Jlnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TMOJTHOCTBIO OCYIIECTBIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

ITpu mpoBemeHMH MPOMEXKYTOUHOH AaTTECTAl[MM IO JUCHHUIUIMHE OOYJAIOIMMCS C HHBAJIUAHOCTBIO U C OTPAHUYECHHBIMHU
BO3MOXXHOCTSIMU 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABJICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT MX
WHIVBHIYATBHBIX OCOOCHHOCTEH HMHCTPYKIHMH O TMOPSIKE MPOBEIACHUS MIPOMEXKYTOYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTH OTBETOB Ha 3alaHHA (THCBMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIbIOTEpE, MHChMEHHO mpudToMm bpaiins, ¢
UCIIONIB30BaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBeneHHM NpoOLENYpbl OLEHUBAHUS PE3YNBTATOB OOy4EHHsS HHBANKMAOB U JHI[ C OTPaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSI NPEIYyCMaTPHBACTCS HCIIONB30BaHWE TpenocTaBieHHBIX Yenl'Y mimm  COOCTBEHHBIX TEXHHYECKHX CPE/CTB,
HEOOXOAUMBIX MM B CBS3M C HUX HHAMBUIYaJbHBIMH OCOOCHHOCTAMH. IIpum HE0OXOAMMOCTH WHBAaIMIAM M JIHIAM C
OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI MPENOCTABISAETCA JOMONHUTENBHOE BpeMsl I MOJATOTOBKHM OTBETa Ha 3aJaHMUs,
TpoIIeTypa OIICHUBAHUS PE3YJIFTATOB OOYICHUS MO AUCIUILTIHE MOKET IPOBOUTHCS B HECKOJIBKO ITAIIOB.
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01.03.02 IIpuknagnasa maremarnka u nHpopmaruka, Hanpasiaennocts (npoguis) Hpukiagnas
MaTeMAaTHKA U UCKYcCTBeHHbIH untesiekt, PI1JI O63opusble Jexuuu, 2026 r.H., ounas popma
o0yueHmusl.

PaGouas nporpamma qucuMIJIMHBI (MO1YJis1) 000peHa U PeKOMEHI0BaHa:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYeCcKoro (pakyipreTa

ITporoxon 3aceqanus Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO A. C. CxopblHUH
3acenanuem kadeapbl MATEMATHYECKOT0 aHAIU3A

ITporoxon 3aceqanust Ne 7 ot 30.01.2026

3aBenyromui kapenpoi COIIaCOBaHO B.E. ®enopos

ABTOD (COCTaBUTEIIH) M.B. [Inexanosa

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



