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YUPECKACHUE BBICIICTO O6pa30BaHH§I

MIMHOBPHAYKHU POCCHU
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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 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!

YK-1.1. Bemonaser nonck nHGpopManny, orpeaenseT KpUTepHH CHCTEMHOTO aHaJIN3a MTOCTABICHHBIX 3a1a4

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

3ama4d

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:

O630pHBIC 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. KOMIIETEHIIMM OBYYAIOIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUIIJINHBI

(MOJY.JIS)

YK-1: CriocofeH ocymecTB/IATh OMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMAaLU, IPUMEHATh CHCTEMHBIH

moaxoa AJis pelieHus MOCTaBJICHHBIX 3a/1aY1

3HaTh:

Jnsa noctuxenus YK-1.1.: 3HaTh KpUTEpUU CUCTEMHOIO aHAJIN3a IIOCTABICHHBIX 3a/a4.

Ymers:

Jus moctrxenns YK-1.2.: yMeTh BEITOHATE MOUCK HH(GOPMAIIAH, OTIPEICTATs KPUTEPUH CHCTEMHOTO aHAIH3a
IIOCTaBJICHHBIX 3aJay.

Baagernb:

Jnsa noctmxenust YK-1.2.: B1agers HaBbIKaMU HCIOJIB30BAHUS KPUTHUECKOTO aHAJIN3a, CUCTEMATU3aIlUH U 0000IIeH S
MHGOPMAIIHH TSI PELICHHUS TOCTABJICHHBIX 3a/1a4.

B pe3yjbTaTe 0OCBOCHUSA TUCHUIIINHBI oﬁyqamumﬁm JOJIZKCH

3.1

3HaTh:

3.1.1

npaBuJia OpraHu3anuunu CaMOCTOSATEIIBHOM pa6OTBI 110 JTUCHUIIIIUHE,

3.1.2

OCHOBBI MAaTEMaTHYECKOTO aHAJIN3a, KOMIIEKCHOTO ¥ (DYHKIIMOHATBHOTO aHaJIN3a, alnreOpbl, aHATUTHIECKON
reoMeTpun, T HepeHITIaTbHON TEOMETPHH U TOTIONOTHH, AN depeHINANBHBIX YpaBHEHHH, TUCKPETHOH
MaTeMaTHKU U MaTeMaTH4YECKOM JIOTUKH, TEOPUHU BEPOSITHOCTEH, MaTEMaTUUECKOM CTATUCTUKH U CIIydailHbIX
MPOIIECCOB, YUCIICHHBIX METOIOB, TECOPETHUECKON MEXaHUKH 0a30BbIe 3HAHHS KOMITBIOTEPHBIX TEXHOJIOTHH;

MOCTaHOBKH KJIaCCUYECKUX 3a1a4 U (epeHIINaIbHbIX ypaBHEHUH, MaTEMaTHUECKOTO aHaInu3a, aareopsl,
reoMETpHHU, HHPOPMATHKH U S3BIKOB IPOrPAMMHPOBAHHSI; OCHOBBI CTPOTOTO JI0Ka3aTEeIbCTBA MATEMAaTHIECKUX
YTBEPKICHUH;

3.14

OCHOBHBIC ITPUITOKEeHUS MU (HepeHITATBHBIX ypaBHEHUI, MAaTEMaTHIECKOTO aHAJIN3a, aareOpsl, TeOMETPHH,
MH()OPMATHKH U SA3BIKOB IPOTPaMMHUPOBAHUS;

3.1.5

crocoObI TIpeICTaBIICHHS 3HAHUIA;

3.1.6

OCHOBBI CTPOT'OI'0 JOKA3aTCJIbCTBA MATEMATHICCKHUX yTBep)KI[CHI/Iﬁ B 00JIaCTH BBIYHUCIUTEIILHON MaTEMATHKH.

3.1.7
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3.2

Ymern:

3.2.1

(bOpMyJ'II/IpOBaTL 3aga4u OJ1s BBIITOJTHCHUA HCO6X0)II/IM01"0 o0beMa pa60TBI 110 JUCHUIIIIUHE,

322

KaueCTBCHHO BBINONHATh KOHTPOJIBHBIC 3aJaHHs, IPEAYCMOTPCHHBIC AUCLIMILINHON, B COOTBETCTBHH C
METOANYCCKUMU PEKOMEHAANAMU MPEACTABIATE PE3YIbTATHL COOCTBEHHOI JACATCIBHOCTH B PA3JIMIHBIX
(dopmax;

323

UCIIOJIb30BaTh Ha TPaKTHKe (QyHIaMeHTa bHbIe 3HAHHS B 001aCTH MATEMaTHUECKOTO aHAJH3a, KOMIUIEKCHOTO U
(YHKIIMOHAILHOTO aHalu3a, anredpbl, aHATUTHYECKOH reoMeTpuu, MU depeHInaNbHOM TeOMETPUH U
TOMOJIOTHH, A hepeHITHaTBHBIX YpaBHECHUH, TUCKPETHON MATEMAaTHKU M MAaTEMaTHUECKON JIOTHKH, TEOPUU
BEPOATHOCTEN, MATEMAaTUYECKON CTATUCTUKU U CITy4alfHBIX MPOLIECCOB, YUCICHHBIX METO0B, TEOPETHUECKOM
MEXaHHKH;

324

CaMOCTOSATCIIBHO MaTEMATUICCKU KOPPEKTHO CTaBUTh CCTCCTBEHHOHAYYHBIC 3a/1a1H,

3.2.5

HCTOJIB30BATH NMOJIYYCHHBIC TCOPCTUUCCKUE 3HAHUA B CAMOCTOATEIIBHBIX UCCIICIOBAHUAX

3.2.6

(hopMyITUpPOBaTh MOJYICHHBIH PE3YIbTAT YUCOHOU M UCCIEIOBATENBECKOM PadoThI;

3.2.7

BUACTH CJICACTBUA IMOJTYYECHHOTO PE3YyJIbTaTa,

328

I'PaMOTHO IMOJIb30BAaThCA MATEMATHYCCKUMU TEPMUHAMU

329

HCTOJIb30BATh NOJYUCHHBIC TCOPCTUUCCKUE 3HAHUS B CAMOCTOATEIIbHBIX UCCIICIOBAHUAX U B COCTABE
KOJIJICKTHBA.

33

Baanern:

33.1

HaBBIKAMHU PAI[MOHATBHON OpPraHU3alUy U IO3TAITHOTO BHINOIHEHHS CBOeH yueOHO- mpodeccHoHaIbHOM
JIEATENBHOCTH;

332

METO/IaMHU pELEeHMs] IPUKIIAJAHbIX 33/1a4 Ha OCHOBE KJIACCHYECKUX 3a]1a4 MaTeMaTH4ECKOI0 aHalln3a,
KOMITIEKCHOTO ¥ (PyHKIIMOHANBEHOTO aHaN3a, anre0phl, aHATUTHIECKOH reoMeTprH, TuddepeHnaasHon
TEOMETPHHU U TONOJIOTHH, TU(depeHnnaTbHbIX YPaBHEHUH, TUCKPETHOH MaTEMaTHKH M MaTeMaTHIECKON
JIOTUKHU, TEOPUH BEPOATHOCTEN, MATEMAaTUYECKONW CTATUCTUKU U CIIy4alHBIX MIPOLIECCOB, YHCIEHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKU;

333

HaBBIKaMU KOppCKTHOﬁ IIOCTAaHOBKH KJIaCCUYCCKUX 3aJa4 MaTEMATUKH,; MCTOaMH UCCICIOBaHUA
MaTEMATUICCKUX O6’BCKTOB;

334

HaBBIKAMH PEIICHHUs NPAKTHYECKUX BHIUMCIUTEIBHBIX 33124, METOAaMHU HCCIEI0BAHNA HEMaTEMATHYECKUX
00BEKTOB.

4. OFBEM JJUCIIUIIVIMHBI (MO 1Y JIS)

OOwas TpyaoeMKoCcTb 13ET

YacoB 1o yueOHOMY IUIaHY : 36 Bupbl KOHTpOIISL B ceMecTpax:

B TOM YHCJIC

ayJUTOPHBIC 3AHATHSI : 20 3a4eTsl §

camocTosTeNnpHas pabora : 13,9

KOHTaKTHas pabora: 22,1

WKP: 2,1
5. CTPYKTYPA U COAEP)KAHUE JUCIUITIJINHBI (MOAYJIS)
Kon HaunmeHoBaHue pa3/ie/ioB U TeM /BUA 3aHATHS/ Cemecr | Hacos JlutepaTtypa
3aHATH p / Kvpc
Paznen 1. AJITEBPA
1.1 Marpuns! u onpenenurenu /IIp/ 8 0,5 JI1.1 J11.2
JI1.3J12.1
31 32 33
1.2 Anre6pa MHoroueHoB /I1p/ 8 0,5 JI.1J11.2
JI1.3J12.1
3132 33
1.3 JIuneliHble BEKTOPHBIE MPOCTPAHCTBA U CUCTEMBI JIMHEHHBIX 8 1 JIL.1J11.2
anrebpanveckux ypaBHeHui. JInHeitHbie mpeoOpa3oBanus. /I1p/ JI1.3J12.1
31 32 33
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1.4 EBkimnoBel v yauTapHbie ipoctpancTsa /IIp/ 8 0,5 JIT.1J11.2
JI1.3J12.1
212233
1.5 Brruncnenue onpenenurens. JlefictBus ¢ Matpunamu. Berancnenue 8 2 JIT.1J11.2
oOpatHoi JI1.3J12.1
Matpuusl. @opmyna Kpamepa. Meroa I'aycca perienus cucreMsl 0132 33
JIMHENHBIX
anreOpanvdecKux ypaBHEHHH.
ANTOPUTM AETICHUS C OCTATKOM B KOJIbIIE MHOTOUJICHOB C OJTHOU
HEU3BECTHOM.
Anropurm EBkimnna.
MeToab! BEIYUCIICHHS paHTa MaTpHIbl. OyHIaMeHTaIbHas CUCTeMa
perieHui
oanopoHoit CJIAY.
OTpICKaHNe COOCTBEHHBIX 3HAUCHHI U COOCTBEHHBIX BEKTOPOB
JIMHEHHOIO
npeoOpa3oBaHusl.
[Iponecc opToroHanu3alyuy CUCTEMbI BEKTOPOB €BKINOBA
MIPOCTPAHCTBA.
Brruncnenne oproronansHoi npoekuuu. /TIp/
Paszgen 2. TEOMETPUS
2.1 Bexropsr /TTp/ 8 0,5 JIL.1J11.2
JI1.3J12.1
31 32 33
2.2 Ipsmast u mrockocts /TIp/ 8 0,5 JI1.1 J11.2
JI1.3J12.1
212233
2.3 Kpugsie Broporo nopsiaka /IIp/ 8 0,5 JI.1J11.2
JI1.3J12.1
3132 33
24 Jlenenue oTpes3ka B 3aJaHHOM OTHOLIEHUU. PaccTosiHue MeXay IByMS 8 2 JI1.1J11.2
toukamu. OObeM mapauienenunena. BearucineHue cKaIspHoro, JI1.3J12.1
BEKTOPHOI'O ¥ CMELIAHHOTO IIPOU3BEAECHHN 10 KOOpAUHATAM 0102033
MHOYHTENEH.
OCHOBHBIE TUITBI YPAaBHEHUH MPSIMOMN M IUIOCKOCTH. YTOJ MEXIY JIBYMsI
IpsIMBIMU. PaccTosiHue OT TOYKY 10 IUIOCKOCTH U A0 NpsiMoi. Bzaumuoe
pacIoioKeHUE MIO0CKOCTEH.
[IpuBenenue ypaBHEHHS KPUBOH BTOPOTO MOPSAAKA K KAHOHUUECKOMY
Buy. KaHOHMYECKUE ypaBHEHHs TIOBEPXHOCTE Broporo nopsaka. /I1p/
Pazgen 3. JUOPEPEHIIMAJIBHBIE YPABHEHU A
3.1 Jluneiinoe nuddepeHnranbHOe ypaBHEHHE N-TO MOPSAKA C MTOCTOSTHHBIMH 8 1 JIT.1J11.2
KO3 puIreHTaMu. JI1.3J12.1
Mertoa Bapualiuy MOCTOSTHHOM JJIsl HAXOXKIECHHS PEIICHUS D152 33
HEOJHOPOIHOTO JUHEHHOTO 1n(depeHInaIbHOTO ypaBHEHHS IEPBOTO
nopsiaka. /TIp/
32 YpaBHEeHHS ¢ pa3IesIONMMUCS TepeMEeHHbIMU. JINHEHHbIE ypaBHEHUSI. 8 1 JIT.1J11.2
YpaBHeHUs B oyHBIX auddepennnanax. /IIp/ JI1.3J12.1
212233
33 Jluneiinpie qudhepeHIaIbHbIC YPABHCHUS C TOCTOSHHBIMU 8 0,5 JIT.1J11.2
KO3 punreHTaMu (HEOJHOPOIHOE CO CIICHUANTEHOM MPaBoit JI1.3J12.1
gacTbio). /IIp/ 31 32 33
Pa3znen 4. THO®OPMATHUKA U SA3BIKN TIPOTPAMMUPOBAHUSA
4.1 Apxutextypa DBM /Tp/ 8 1 JIL.1J11.2
JI1.3J12.1
212233
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cTp. 6

4.2 Omneparnuonnslie cucremsl /I1p/ 8 1

JI1.1 J11.2
JI1.3J12.1
01 352 53

4.3 Certu OBM /Tlp/ 8 1

JI1.1J11.2
JI1.3J12.1
01322 33

4.4 S3p1ku iporpammupoBanus /I1p/ 8 2

JI1.1J11.2
JI1.3J12.1
01 52 53

4.5 Pensimmonnsre 6a3b1 qanHbx /I1p/ 8 1

JI1.1 J11.2
JI1.3J12.1
01 52 53

Pazgea 5. IlonroroBka k 3auery

5.1 IToBTOpenue npoitneHHoro Matepuana /Cp/ 8 13,9

JI1.1J11.2
JI1.3J12.1
01322 33

Paznen 6. MATEMATHYECKHNU AHAJIN3

6.1 Teopus npenena. Henpepsisasie ¢pynkimu. /IIp/ 8 1

JI1.1J11.2
JI1.3J12.1
01 52 53

6.2 Juddepennupyemsie dyakium /TIp/ 8 0,5

JI1.1 J11.2
JI1.3J12.1
0132 53

6.3 Wurerpuposanue /I1p/ 8 0,5

JI1.1J11.2
JI1.3J12.1
01 52 53

6.4 OyHKIIIK MHOTHX nepeMeHHsbIx /T1p/ 8 1

JI1.1 J11.2
JI1.3J12.1
2122033

6.5 DYHKIIMOHATBHBIE MTOCIISIOBATENILHOCTH U psibl /T1p/ 8 0,5

JI1.1J11.2
JI1.3J12.1
0132 53

Pa3nen 7. Unast KOHTaKkTHas padora

7.1 WHnuBuayanbHble KOHCYIbTALMH, TEKYLHH KOHTpob /UKP/ 8 2,1

JI1.1J11.2
JI1.3J12.1
01 52 53

6. POHJI OIEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

1. Bompocsl! 11 ycTHOTO ompoca
2. Bompockl k 3aueTy

6.2. TunoBbie KOHTPOJIbHBIE 32IaHUA M HHbIE MATEPUAJIBI VISl TEKYIIeil aTTecTauuu

Bomnpocs! 11 yctHOTO onpoca

AJITEBPA

1. Onpenenenuie onpeaenTUTeNs U eT0 OCHOBHBIE CBOHCTBA.

2. Teopema 0 pa3nokeHUH OTIPENESTUTENS [0 AIEMEHTaM CTPOKH (cTosa01a).
Kpurepnii 00paTHMOCTH MaTpPHIIBL.

3. HanGosnbmuii o0Iuii AeMUTENb ABYX MHOTOWICHOB (anropuT™ EBkimaa).
4. JIuneiiHas 3aBUCIMOCTb ¥ HE3aBUCHUMOCTh CHCTEM BEKTOPOB.

5. loanpoctpancTBa. JInHelHas 000709Ka CUCTEMBI BEKTOPOB.

6. basuc u pa3sMepHOCTb.

7. TeopeMa 0 pa3sMEPHOCTU CYMMBI JABYX IIOAIIPOCTPAHCTB.

8. Teopema o paHre MaTpHIBbI.

9. Teopema 0 pa3sMepHOCTH IIPOCTpaHCTBA perieHnid onHopoaHon CJIAY.
10. SAnpo u 06pa3 TMHEHHOTO OTOOPAKEHUSI.
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11. Marpuia nuHeHHOTO IpeoOpa30BaHKs KOHEYTHOMEPHOTO BEKTOPHOTO
HIPOCTPAHCTBA.

12. CoOcTBeHHBIE 3HAUCHUSI M COOCTBEHHBIE BEKTOPHI IMHEHHOTO
peoOpa30BaHMs, TEOpPEeMa O CBSI3H COOCTBEHHBIX 3HAYEHHUH JIMHEIHOTO
peoOpa30BaHUs C KOPHSIMH €r0 XapaKTePUCTUUECKOTO MHOTOWICHA.

13. Teopema 06 oproronanuzanuu. OpTOHOPMUPOBAHHBIH Oa3uc.
T'EOMETPUA

1. CnoxeHue BEKTOPOB U YMHOKEHHE BEKTOpa Ha uKcio. KomnuaeapHocTs u
KOMILTaHApHOCTb BeKTOpoB. KoopauHats! BekTopa B aduHHOIM cucTeme
KOOPJHHAT.

2. CxansipHOE M BEKTOpHOE Ipom3BeieHns. CBOMCTBA, TEOMETPHUECKUIT CMBICT
3THX IPOU3BEICHUI U UX BBIPAXKEHHE B KOOPIUHATAX.

3. Teopema 0 mapaMeTpHUECKOM YpaBHEHHUU MPSIMON B IPOCTPAHCTBE.

4. Teopema 00 00mIeM ypaBHEHUH TUIOCKOCTH B TIPOCTPAHCTBE.

5. HopManbHBIil BEKTOp U TEOPEMA O PACCTOSIHUU OT TOUKH JO IUIOCKOCTH.

6. OnpeneneHyie ¥ BHIBOJ KAHOHUUECKUX YPaBHEHUI AJIJIHIICA, THIIEPOOJIBI U
napaboJIbl.

MATEMATHUYECKHI AHAJTN3

1. Ilpexen mocaen0BaTENFHOCTH U TIpeel (GYHKIIHH.

2. Teopema bonpuano-Kommu o npomMexyro4HOM 3HauUCHUH (HYHKLIUH.

3. Teopema Betiepmirpacca 0 HaHOOIbIIEM U HANMEHBIIIEM 3HAUYCHUH (DYHKIIHH.
4. Teopems! Posuis u Jlarpanxa.

5. ®opmyna Teitnopa ¢ octaToYHBIM WieHOM B popme Jlarpanxa.

6. Uuterpan Pumana. Teopema 00 HHTErPUPYEMOCTH HETTPEPHIBHOW (YHKIIHH.
7. Teopema 0 HENPEPHIBHOCTH U TP PEPSHIIUPYEMOCTH HHTETpajIa ¢
MEPEMEHHBIM BEPXHUM IIPEICIIOM.

8. ®opmyna Hetorona-JleliOHuIIA.

9. TuddepennnpyemMocts HYHKINI MHOTHX ITEPEMEHHBIX.

10. Teopema 0 JOCTaTOYHBIX YCIOBUAX TU((GepeHINPYyeMOCTH (QYHKITHH.

11. PaBHOMepHAs U MOTOYEYHASI CXOAUMOCTH (DYHKIIMOHAIBHBIX
MOCNIeI0BATENBHOCTEN U PAIOB.

12. INounenHoe nuddepeHIpoBaHe U HHTETPHPOBAHIE (PYHKIIMOHATBHBIX
PsLIOB.

13. Crenennslie psaasl. Teopema Komu-Anamapa o paanyce cXoIuMOCTH
CTEIEHHOTO psja.

14. IounenHoe nuddepeHIpoBaHie U NHTETPHPOBAHNUE CTEIICHHBIX PAIOB (KaK
CIICJICTBHS).

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘IHOﬁ aTrecTalumn

Bompocksr k 3auery

AJITEBPA

1. Onpenenenue oNpeaeauTeNs U €T0 OCHOBHBIE CBOICTBA.

2. Teopema 0 pa3n0oKEHUU OIPEACTUTENS IO HIEMEHTaM CTPOKH (CTOJIONA).
Kputepuii 00paTUMOCTH MaTPHUIIBI.

3. HaubonpImit 001wt qemuTenb JByX MHOTOWICHOB (anroputM EBkina).
4. JIuneitHast 3aBUCIMOCTh ¥ HE3aBUCUMOCTh CUCTEM BEKTOPOB.

5. HoanpoctpanctBa. JInHelHas 000J04YKa CUCTEMBI BEKTOPOB.

6. basuc u pa3MepHOCTb.

7. Teopema 0 pa3MEPHOCTH CYMMBI JBYX IOANPOCTPAHCTB.

8. Teopema 0 paHre MaTpHULIbI.

9. Teopema 0 pa3MepHOCTH IPOCTPAHCTBA penieHuid ogHopoaHon CJIAY.
10. SAnpo 1 0O6pa3 TMHEHHOTO OTOOPAKESHHUS.

11. Marpuia nuHEeHHOTO IpeoOpa30BaHKs KOHEYTHOMEPHOTO BEKTOPHOTO
MIPOCTPaHCTBA.

12. CoOCTBeHHBIC 3HAUCHHS H COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
peoOpa30BaHus, TEOpeMa O CBSI3H COOCTBEHHBIX 3HAYEHHUH JIMHEIHOTO
mpeoOpa30BaHUs C KOPHSIMH €r0 XapaKTePUCTUUECKOTO MHOTOWICHA.

13. Teopema 06 oproronanuzanuu. OpTOHOPMUPOBAHHBIH Oa3ucC.
T'EOMETPUA

1. CnoxeHue BEKTOPOB U YMHOKEHUE BEKTOpa Ha uncio. KommHaeapHocTs u
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KOMIUTaHapHOCTh BeKTOpoB. KoopamHats! BekTopa B apduHHOM cucTeme
KOOPJHHAT.

2. CxanspHoe 1 BEKTOpHOE Ipou3BeieHHs. CBOICTBa, FeOMETPHUUYECKUI CMBICT
9THX IPON3BEICHNI U UX BBIPAXKEHHE B KOOPIUHATAX.

3. Teopema 0 napaMeTpU4ECKOM YPaBHEHUHU IPSMOU B IIPOCTPAHCTBE.

4. Teopema 00 00111eM YpaBHEHUH [UIOCKOCTH B TIPOCTPAHCTBE.

5. HopmasbHEIH BEKTOP 1 TeOpeMa O PACCTOSIHUH OT TOYKH JI0 TUTOCKOCTH.

6. OtpeneneHre 1 BBIBOJ KAHOHMYECKUX YPaBHEHMH JIIIHIICA, THIICPOOIIHI U
napaboJIbl.

MATEMATUUYECKUI AHAJIN3

1. Tlpemen mocaen0BaTEILHOCTH U TPl (GYHKIIHH.

2. Teopema bompnano-Komm o mpomMexyro4HOM 3HAUCHUH (DYHKIIHH.

3. Teopema Beiiepmrpacca o HanOobIIeM U HaMMEHbIIEM 3HaUeHUU (PyHKIHU.
4. Teopemsl Posuis u Jlarpanxa.

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

6. Nuterpan Pumana. Teopema 006 HHTETpUPYEMOCTH HETIPEPBHIBHON (DYHKIIHU.
7. Teopema 0 HEMpepbIBHOCTH U AN PEpeHIMPYEeMOCTH HHTETPaa C
TIEPEMEHHBIM BEPXHUM IIPE/ICIIOM.

8. ®opmyna Herorona-JleitOumma.

9. MuddepenrpyeMocts GYHKIUNA MHOTUX IEPEMEHHBIX.

10. TeopemMa 0 TOCTATOYHBIX YCIOBHAX TUPPEPSHIUPYEMOCTH HYHKITHH.

11. PaBHOMepHAas ¥ MOTOYEYHAS CXOMMOCTH (D)YHKIIMOHAIBHBIX
MOCJIeI0BATENIBHOCTEH U PAIOB.

12. TTounennoe nuddepeHINpoBaHNe U HHTETPUPOBAHHUE QYHKIIMOHAIBHBIX
PAIIOB.

13. Crenennsie psasl. Teopema Komu-Anamapa o paguyce CX0IUMOCTH
CTENEHHOTIO psja.

14. INounenHoe nuddhepeHIpOBaHIEe H HHTETPHPOBAHHE CTCIICHHBIX PAIOB (KaK
CIIC/ICTBUS).

JNODEPEHIIVAJIBHBIE YPABHEHUA

1. JIuneitnoe nuddepeHnnaIbHOe ypaBHEHHE N-T0 HOPSIKA C TOCTOSIHHBIMU
ko3 punreHTamMu.

2. Meron Bapuany NOCTOSHHOM AJIsL HAXOXKIEHHS PELICHUS HEOJHOPOIHOIO
JMHEHHOTO MU GEepeHINATEHOTO YPaBHEHHS IEPBOTO TTOPsIIKa.
NHOOPMATUKA U A3BIKU ITPOT'PAMMUPOBAHI A

1. TexHosOTHS TpOrpaMMUpOBaHUs. JKU3HEHHBIH IIUKII IIPOTPAMMHOTO 00ECTIeYeHUSI.
2. OcHOBHBIE TOHSTHUS U TIPHHIUIIEI 00EKTHO-OPUEHTHPOBAHHOTO IPOrpaMMHUpPOBaHHs. KOHCTPYKTOPBI, AECTPYKTOPBI.
Iepesarpys3ka QyHKIHI U OIIEpaTOPOB.

3. Pesumonnsle 6a3b1 naHHbIX. HopMansasie hopmel. OCHOBHBIE OTIepaIiiy HaJ OTHOIIEHHSIMH. TaOmHIIbL.
4. Cetu OBM.

5. SI3bIkM IpOTPaMMUPOBAHUSL.

6.4. Kputepuu oneHUBaHUA

[MponomxkurensHOCTh 3auera — 90 MUHYT. 3a4eT MpoxoauT B popMme cobecenoBanus. CTyIeHTY MpeIaraeTcsi OTBETHTh Ha 2
BOIIPOCA U3 CIHCKA BOTIPOCOB TI0 KaXKIOMY pa3Jielty (3JeMeHTapHBIH BOIIPOC: OCHOBHEIE (hOPMYIIBL, IIOHATHS H T.II.). Beero
10 Bompocos.

YCTHBIH onpoc NPOBOIAUTCS B TEUESHHE CEMECTPA U BKJIIOYAET BOIPOCHI [0 pa3zeinaM MaTeMaTHYeCKUi aHajus, anreopa,
reometpusi. Eciiu cTyneHT caan ycTHbIHM onpoc, T.e. OTBETHII Ha BOIIPOCHI [0 YKAa3aHHBIM TeMaM (BCEM WJIM HECKOJIBKUM), TO
Ha 3a4€TC JaHHBIC TEMBI HE CIIPAIINBAIOTCA.

OIICHKA "HE 3a4TEeHO" CTaBUTCS 6 M MEHEe NMPaBUIIBHBIX OTBETOB HA BOTIPOCHI.
OreHka "3a4TeHO" CTaBUTCSI, €CIIHM CTYJCHT OTBETHII Ha 7 U 00Jiee BOIPOCOB:
ba30Bblii ypOBEHB - 7 BOIIPOCOB;

Cpenuuii ypoBeHb - § BOIIPOCOB;

Bericokwuit ypoens - 9-10 BomnpocoB.

7. YHEBHO-METOJNYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi Jinreparypa

7.1.1. OcHoBHasi IUTEpPaTypa
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Crenanosa M. A. Ananutudeckas reomerpus. Kypc nexmmii: yaebHOe mocodune CaHkT- 9bC
Ul BY30B Ierepbypr :
(https://e.lanbook.com/book/302732) Jlanb, 2023
JI1.2 | Cuporuna U. K. MaremaTtrueckuii ananus. MTHTepaKkTHBHBIN Kypc: yueOHOe CaHkKT- 9bC
nocoOwue Ui By30B Ierepbypr :
(https://e.lanbook.com/book/310235) Jlanb, 2023
JI1.3 | Aemuposuu b. I1. COopHUK 3aa4 U YIPAKHEHUI 10 MAaTEMaTHUECKOMY aHAIN3Y: CaHKT- 3BC
ydeOHOe Mmocooue A BY30B IetepOypr :
(https://e.lanbook.com/book/426251) Jlanb, 2024
7.1.2. Jlono/iHUTeIbHAA JIUTEPATYpPa
ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI2.1 |Koctpukux A. U. Baenenne B anreOpy: yaeOHHK Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=62951) MIIHMO, 2009
7.2. llepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"
31 |eLIBRARY.RU [OnexrpoHHSIH pecypc] : anekTponHas 6ubmnoTteka / Hayd. snexrpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp
D2 | Poccuiickuit pouxa bhyHmaMeHTanbHbIX ucchaenoBanuii (PODN) - opurmansueiii caidt http://www.rfbr.ru/rffi /ru
93 | Hayunas snexTpoHHas Oubauorexa. Monorpaduu, u3gaHsble B u3naTenscrse Poccuiickoit Akagemun
EcTecTBO3HAHMS MOJHOTEKCTOBBIN pecypc HaydHbIX U yueOHbIX n3nanuii PAE https://www.monographies.ru/
7.3 Ilepevyenb HHGOPMAIHOHHBIX TEXHOJIOT M
7.3.1 IIporpammHoOe o0ecnieyeHmne
LMS Moodle
OpenOffice
Adobe Reader

7.3.2 TIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMAINOHHO-CIPABOYHBIE CHCTEMBI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MynpTuANCHIHIUTHHAPHAS pedepaThBHas Oa3a
nmaHHbIX / koMmmauus Thomson Reuters. — Pexxum goctyma: mist 3apeructpup. nosib3oBareneit Yenl'Y. — Tekcer :
JIEKTPOHHBIH.

2. Scopus (https://www.scopus.com) Scopus : pedepaTuBHas 06a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/. —

3. anrn. — Pexxum nocrymna: s 3apeructpup. noss3opareneid Yenl'Y. — Teker : 37eKTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHbBI (MOAYJIST)

Jlnst peany3anyy AUCIUIUIMHEI HCIIONB3YIOTCS YIeOHbIE ayANTOPHH JUIS IPOBEICHUS 3aHATHI CEMHHAPCKOTO THIIA,
TPYMIIIOBBIX U UHJUBUIYaJIbHBIX KOHCYAbTALUN, TEKYILETO KOHTPOJIS U IIPOMEXKYTOUHOU aTTECTalliM, @ TAKKE IOMEIICHUS
JUISL CAMOCTOSITENIFHOM PabOTHL.

Y4eOHbIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIMAIN3UPOBAHHOI MEOEIIbIO M TEXHUUECKUMHE CPEICTBAMH O0YIECHUS: TOCKa,
HapThl, MyIbTUMEAUIHOE U ayAn0000pyI0BaHHE.

Jlns ceMUHApCKUX 3aHATUIT HCTIONB3YIOTCS ayAUTOPUH OCHAIICHHBIC OOBIYHON HOCKOH, TapTaMHu, IePEHOCHBIM
MYJIBTUMEIUHHBIM U ayTH0000pyI0BaHUEM (B Cllydae HEOOXOIMMOCTH).

[Momerenust 11 caMOCTOSTENBHON pabOThl 00YJAIOUIMXCS OCHAIIEHBI KOMIIBIOTEPHOIN TEXHUKOM € MOAKIIIOUEHUEM K CeTH
"UuTepHeT" M 00ECIICUYCHUEM JIOCTYIA B 3JICKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA.

9. METOAUYECKHE YKA3AHUA 1JIAA OBYYAIOIIUXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

[pu M3y4eHny aHHOW MCIMILIMHBI HCTIOJIB3YIOTCS MPAaKTHUECKUE (CEMHHAPCKHUE) 3aHATHS U CaMOCTOsATENbHAs padoTa
crymeHTa. Ha ceMrHapCKUX 3aHATHAX M3JIaraeTcs OCHOBHOE COIEPIKaHUE TEM ITPOTPaMMEBI, PACCMATPHBAIOTCSI OCHOBHBIE
METOJIBI ¥ IPUEMBI PEIICHUS 3a1ad.

Jnsa nanbonee 23 PeKTUBHOTO U3yUeHHS AUCHUILTHHBI 00yJaroeMycst peKOMEHyeTCsl:
* [IOCEIaTh PAKTHYECKUE (CEMHUHAPCKUE) 3aHATHSI, HA KOTOPBIX PACCMAaTPUBAIOTCSI OCHOBHBIC METO/BI M IPUEMBI PELICHHs
3amad. PexoMeHmyercs eper KaskabIM PAKTHIECKUM 3aHATHEM BHIITOJTHATH JOMAITHEE 3aJaHHe, YTO MTO3BOJIUTH JIy4IIle
YCBOUTD MPEBIAYINA MaTepHall, U U3y9IUTh JIEKIIMOHHBIN MaTepHall 0 NPEACTOAIIeH TeMe;
* CaMOCTOSTEIBHO NpopabaThiBaTh MaTEpHa KakK MOCIE KaXKIOT0 3aHATHS, TaK U M0 3aBEPIICHUIO TEMBI, YTO TT03BOJISIET
CBSI3aTh BOSIIMHO ITOJy4CHHBIC CBEACHHS M COCTABUTH IICTBHYIO KApTHHY.
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ITpu 0Oydenny UL C OTPAaHNYIEHHBIMHI BO3MOXKHOCTSMH 3JJOPOBBSI JJICKTPOHHOE 00ydeHNUE, TUCTAaHIIHOHHbIC
o0Opa3oBaTenbHbIE TEXHOIOTUH MpeIycMaTPUBAOT BOZMOXKHOCTD IIpUeMa-Tepeiaud HHGOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmsamust qUCIMIUIMHEI ¢ TPUMEHSHHEM 3JICKTPOHHOTO 00yJIeHHMs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, 10T) ocymectBisieTcss Ha OCHOBaHUY «I10JI0KEHHS O pealn3anuy OCHOBHBIX U JOMOTHUTEIBHBIX 00Pa30BaTEIbHBIX
IporpamMM ¢ IpUMEHEHHEM 2NEKTPOHHOTO 00y4eHUs U IUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B heepaabHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTeFHOM YUPEKICHUH BEICIIETO 00pa3oBaHus «esIOMHCKUH rocynapCcTBEHHBIA
yHHBepCcHUTEeTY, «I10707KeHNs 0 TOpsAAKE 3aUeTa 0OYJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Henl V» pe3ynbTaToB 0CBOSHHUS B OPraHU3aLUAIX, OCYIIECTBISIOMNX
00pa30BaTeNbHYIO NEATENLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCUHUILINH (MOIYyIeil), IPaKTHK, AOTOIHUTEIbHBIX
00pa30BaTeLHBIX MPOTPAMM) ITOCPEIICTBOM JIEKTPOHHON MH(POpMaImonHo-00pa3oBaTenbHOl cpenst T BOY BO
«Uenl'Y». B uckmoanTenpHbIX Cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3aniuy 00pa30BaTeNbHON IESTETLHOCTH C
npumeHenueM 20, IOT MoryT mpUMeHSATh KOMIOHEHTBI, HE BXOSIIUE B IEPeUeHb 3JIEKTPOHHONH HH(POPMAI[IOHHO-
00pazoBaTeNbHOM CperbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JTUCIIMITJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 31O0POBbSA

OcBoeHHME JAWCUWIUIMHBI HMHBAIWAAMH M JIMIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI  OCYIIECTBIISIETCA C
WCIIOJIb30BaHUEM CIEIUAIBHBIX TEXHUYECKUX CPEICTB W WH(POPMAIMOHHBIX TEXHOJIOTHH, MpPEAOCTaBIsieMbIX PecypcHBIM
y4e0HO-METOIMYECKUM LEHTPOM MO OOYYEHHIO WHBAIMIOB M JIHMII C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370poBbs Yenl'V mo
3ampocy oOydarorierocst (MOOWIbHBIE CIENHANbHBIE TEXHUYECKHE CPeICTBA IS JIMI[ C HAPYIICHUAMH 3PEHUS U C
HapYIICHHUEM CITyXa, ACCUCTUBHBIC HHPOPMAIIMOHHBIC TEXHOIOTHH ).

[Ipu HEOOXOMUMOCTH /ISl OOYJAIOIMIMXCS C HAPYIICHUSMH 3pEHUS Ha pabOYMX MeCTax JUlsl MPOBENCHHS MPAKTHYESCKUAX WIH
nab0paTOpPHBIX 3aHATHH YCTaHABIMBAeTCs CIHELUAIBHOE IPOrpaMMHOE obecreyeHrne (ImporpaMma pedeBOil HaBHUTaLlUHM,
peyeBbIe CHHTE3aTOPBI, YKPAHHBIE JTYIIHI).

B yueOHble aynuTOopum oOecreynBaeTcsi OECHpeNsATCTBEHHBIH JOCTYyn Jiisl OOydJalomuXcss C WHBATHIHOCTBIO U C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 370pOBbs. B Kakmoil ayauropuu, rae oOydaloTcss WHBANWABI U JIMIA C OTpPAaHMYEHHBIMU
BO3MOXHOCTSIMH  3JI0POBbS, TPEAYCMATPUBACTCS COOTBETCTBYIOIIEE KOJMYECTBO MECT /I OOY4YaloIIMXCHd C  Y4ETOM
HapPYIICHUH UX 37I0POBBSI.

Jis OCBOGHUS JVCIUIUTUHBI WHBAIUIAM W JIMIAM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JIOPOBbBSI MPENOCTABISIETCS] TOCTYI K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIUMCcs B HaydHoll Oubnmorexke Yenl'Y, ¢ MOMOIIBIO ClENMAJIbHBIX TEXHHUUYECKHX CPENCTB;
JIOCTYIT C MOMOIIBIO CHEIHAIBHBIX TEXHUYECKUX W MPOTPAMMHBIX CPEJICTB K AJIEKTPOHHBIM HCTOYHUKAM, MPEICTABICHHBIM B
(hopMe 271eKTpOHHOTO TOKyMEHTa B (hoHIe HayaHOU OnbmmoTekn Yenl'Y win 21eKTpOHHO-ONOIMOTEIHBIX CHCTEMAX.
Y4eOHO-MeTOIMUeCKHe MaTepHaibl Uil OOYJarolMXCS M3 YHCIa WHBAJIMIOB M JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3I0pPOBbS TMPEIOCTABISAIOTCS B (opMax, aAanTUPOBAHHBIX K OTPAaHUYCHUSM HUX 3I0POBbSI U OCOOCHHOCTSM BOCIIPHUSTHS
nHpOpMannH.

Jis MHBANHMIOB W JIUII C OTPAaHMYSHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI OCBOCHWE JHMCIUILIMHBI MOXET OBITh YaCTUYHO WITH
MOJTHOCTBIO OCYIIECTBIICHO C MCIIOIB30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH.

IIpu mpoBefAeHUH NPOMEKYTOUHOM ATTECTAIMU IO JUCIMIUIMHE OOYJArONIMMCS C WHBAIMIAHOCTBIO M C OrPaHHMYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBsSI 00ECIIEUMBACTCS MO WX 3asBJICHUIO NPENOCTABICHHE B JIOCTYMHON (hopMe B 3aBHCHMOCTH OT UX
WHAWBUAYATbHBIX OCOOCHHOCTEH HMHCTPYKIMHM O MOPSAKE MPOBENEHHS MPOMEXKYTOYHOH aTTECTAallMH, OLEHOYHBIX CPEACTB H
BO3MOKHOCTH OTBETOB Ha 3a/aHusl (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO IpudTom bpaiins, ¢
WCIIOJIb30BaHNEM YCIIYT aCCUCTEHTa, YCTHO).

[Ipu mpoBeneHNU NPOLEAYPHl OIEHUBAHUS PE3YIHTATOB OOYUEHUS WHBAIUIOB W JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3M0pOBbS TPEAYCMATPUBAETCS HCIONb30BaHUE MpeAocTaBleHHBIX YenlY wuinu coOCTBEHHBIX TEXHHYECKHUX CpPEACTB,
HEOOXOJUMBIX WM B CBfA3M C WX WHAMBUAYAJIbHBIMH OCOOCHHOCTAMH. [IpH HEOOXOMUMOCTH HWHBAIWAAM M JIMIAM C
OTPaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBbsI IIPEJIOCTABIISETCS JOMOJHUTEIBHOE BpeMs Il TOJrOTOBKM OTBETa Ha 3a/aHus,
MpoIeypa OLEHUBAHUS PE3YIbTATOB O0YUSHHUS TI0 AUCIUIIMHE MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

© ®I'BOY BO «Henl'V»
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