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KA®EJIPA IIpukiagHasg MATEMATHKA M TEXHOJIOTHH HCKYCCTBEHHOI'0 HHTEJLIEKTA

PacnpeneJieHue 4acoB JUCHUIIMHBI 10 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) Uroro
Henenp 16
Bun zanaruii v | PO | VI PIl
Jlexun
IIpakTuueckue 6 6 6 6
Hroro ayn. 12 |12 (12 |12
KonraktHas padbora 12 |12 |12 |12
Cam. paborta 92 (92 192 |92
Yacsl Ha KOHTPOJIb 4 4 4 4
Hroro 108 [ 108 | 108 | 108
OCHOBAHUE

Y4eOHBIN TUTaH yTBEpKIIeH YIEHBIM coBeTOM By3a oT 28.02.2025 1. mpoTtokon Ne 9.

[Mporpammy coctraBmi(u): K.(h.-M.H., noueHT, UyBeHKOB AHaroymii DegopoBUY;K.T.H., JOIECHT, XpamoB Bragumup
BuxTtoposnu

3aB. kadeapoii: 1.3.H., nouent FO.I'. UepHsbimiera

Metoaudaeckuii coBet: a.3.H., mpodeccop M./1. Kocrormomos



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 |obecnieuenrie 0a3oBOW MareMaTHYeCKOH IMOJITOTOBKM CTYJEHTOB B O0OJAacTH OCHOBHBIX IOHATHH ¥  METOJIOB
MaTeMaTUYeCKOr0 aHadM3a W JHMHCHHOW anreOpbl, UX MPUMEHEHHS HpPU PELHICHUH MaTeMaTHYCCKUX, 3KOHOMUYECKUX H
MHBIX MIPUKIAIHBIX 3371a4; GopMUpOBaHHEe MaTeMaTHYECKON KYIbTYPbl U CHCTEMHOTO MBIIICHHS

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

VK-1. CnocobeH ocymiecTBJIAATh MOUCK, KPUTHYECKHH aHAIM3 U CUHTe3 MHGOpMaluu, NPUMEHATh CUCTEMHBIH MOAX0X MJIf
peleHus MOCTABJIEHHBIX 3a1a4

B pe3yiibTaTe 0OCBOCHUS NTUCHUIIMHBI 06y11a10111m71c91 JOJIZKCH

3HaTh:

METOJBl KOJNMYECTBCHHOTO U KAueCTBCHHOTO aHATN3a, IPUMCHAEMBIE B CHCTEMHOM IIOAXOAE [UIS pEIIeHWs 3amad B
npodeccuoHaNBHOMN eI TeNBHOCTH (cooTHECEHO ¢ nHAanKaTtopoM YK-1.1)

YMeTh:

NPUMEHITh METOABI KOJHMUYECTBEHHOTO M KA4eCTBEHHOTO aHAN3a, NPHMEHSEMbIE B CHCTEMHOM IOIXOAE Ui PELICHUs 3aJa4 B
po(hecCHOHATBHON JIeATeNbHOCTH (COOTHECEHO ¢ MHIuKaTopoM YK-1.2)

Biagern:

HABBIKAMH NPUMEHCHHUS] METOZOB KOJMYCCTBCHHOIO M Ka4CCTBEHHOTO aHANN3a, MPUMEHSEMBIX B CHCTEMHOM MOAXOMAE Ui PEIICHHUS
3a1a4 B MPo(HeCCHOHATBHOM JAEATENbHOCTH (COOTHECEHO ¢ mHankaropom YK-1.3)

3. CTPYKTYPA U COAEPKAHUE JTUCIIUITJINHBI

Pazgen 1. DiieMeHThI JIMHEiHOM a/1redpbl

Bup 3anstus / Cemectp /| KommuectBo

Ne HaumeHoBaHMe TeMbl, KPaTKoe co/iep:KaHue
» kP P pa6orsl / popma IMA Kypc 4acoB

Kommnerenmun

Tema "Marpuupl, OnpeneJuTeNn U UX CBOWcTBa. JIMHEIHBIE omepannu
Han Marpunamu. IlepemHOkeHwe wmarpunm. Marpuma, oOparHas K
3agaHHON. Marpuunbsle ypaBHeHus. PemieHue cHcTeM JIMHEHHBIX
anredpanyeckux ypasHenuit (CJIAY)".

Marpunpl. Jlunelinple onepanMu Hajg MaTpulaMHM M HMX CBOWCTBA.
1.1 | YMmuoxenune marpum. CBolicTBa mepeMHoeHHs Mmarpuil. Onpenenutens | JIeKIMOHHBIE 3aHATHS 1 2 VYK-1
2-ro u 3-ro mopsakoB. CpoiicTBa ompexnenurteneid. PemieHue cucrem
JHMHeNHbIX anredpandeckux ypasHeHuit (CJIAY) meronom Kpamepa.
Pemenue onpenenennsix CJIAY meromom I'aycca. Marpuia, obparHas k
3a7aHHON. AJNTOpPUTM HaxOXaeHus oOparHoit Marpuibl. OCHOBHBIE
THUIBI MATPUYHBIX ypaBHeHHH. Perenne CJIAY MaTpu4HbIM CIOCOOOM.

Tema "Marpuupl, ONpeneUTeNN U UX CBOWcTBa. JIMHEHHBIE onepanumn
Hax Marpunamu. IlepemHokenue Marpun. Marpuna, oOparHat K
3agaHHON. Marpuunbsle ypaBHeHHUs. PemieHue cucTeM JIMHEHHBIX
anrebpanyeckux ypasHenuit (CJIAY)".

Marpunpl. Jlunelinsle onepanuMu Hajg MaTpulaMd M HMX CBOWCTBA.
1.2 | YMmHOXeHue marpun. CBoicTBa mepeMHOXeHHs Marpun. Omnpenenurenu
2-ro u 3-ro mopsakoB. CpoiicTBa ompenenureneid. PemeHue cucrem
JMHeHHbIX anreOpanyeckux ypasHenuit (CJIAY) meronom Kpamepa.
Ceenenne CJIAY k marpuyHoit (opMe M ee pelleHHe MAaTpUYHBIM
crnocobom. Pemenne CJIAY wmeromom ['aycca. Teopema Kponekepa-
Kanennu o coBmectHocTn CJIAY. Pemienne onnopoausix CJIAY.

[IpakTuueckue
3aHATHUS

Tema "Marpuupl, ONpeneuTeNn U UX cBoicTBa. JIMHEiHBIE onepannu
Haj Marpuniamd. [lepemHoxeHne mMarpui”.

Marpunpl. JluHeliHpIe omepandd Han MaTpUIlaMH M HX CBOMCTBA. CaMocTOosITENThbHAT
YMmuoxenue marpunl. CBoiicTBa mepeMHOKeHUs! Marpull. Omnpenenurenu pabota

2-ro u 3-ro nopsxakoB. CaoiicTBa omnpenenuteneil. Pemenne cucrem
JIHUHEHHBIX anrebpandeckux ypasHeHuil (CJIAY) meromom Kpamepa.

1.3 1 2 YK-1

Tema "Omnpenenutenn u wux cBoicTBa. Pemenne CJIAY wmertomom
Kpavepa. CamMocTosTenpHas
1.4 | Beuncnenue ompenenurenei 2-ro u 3-ro mopsigkoB. Pemenne CJIAY 6 1 2 YK-1
metonoMm Kpamepa. Brrunmcnenme omnpenenureneii 4-ro mopsigka c pabora
HCIIOJIb30BAHIEM CBOWCTB OIMpeeNUuTeNei.

Tema "Marpuua, oOparHas K 3aJaHHOI. MarpuuHble YypaBHEHHS.
Pemenne cucreM nMHeEHHBIX anreOpamdeckux ypasHenuil (CJIAY)
Marpu4HbiM  crocobom. Pemenne onpepenennsix CJIIAY  meromom CamMocTosITeNIbHas
Taycca". pabota

Pemenue onpenenennsix CJIAY meromom I'aycca. Marpuna, oOparHas K
3a0aHHON. AJITOPUTM HaxOoXAeHus oOparHOi Marpuisl. OCHOBHBIE

1.5




THUIBI MATPUYHBIX ypaBHeHui. Perenne CJIAY marpudHbIM CIOCOOOM.
Tema "Pemenne CJIAY marpuusbiM crioco6om".
1.6 Ceenenne CJIAY k marpuynodt ¢opme u ee pemenue MmarpuunbiM | CamocrosTenbHas 1 4 VK-1
’ ciocobom. Pemenne CJIAY wmertomom Iaycca. Teopema Kponekepa- pabora
Kanenmm o coBmectHoctn CJIAY. Pemenue ogHopoaaeix CJIAY.
Tema "Marpuna, oOparHas K 3amaHHOil. PemieHue  MarpU4HBIX
o o . CamocrosrenpHast
1.7 |ypaBHeHuit". AJropuT™M HaxOXKIEHMs MaTpPHIBL, OOpaTHON K 3aJaHHOW. paora 1 2 YK-1
pelieHre OCHOBHBIX THIIOB MAaTPHYHBIX YPaBHECHHH.
1.8 [ Pemenne npakTudeckux 3amanuii ¢ npuMeHenueM mnakera LibreOffice CaMO(;)’;(g(I;ZHLHaﬂ 1 6 YK-1
Pa3nen 2. DneMeHTHI BEKTOPHOI ajaredpbl U aHATUTHYECKOI reoMeTPpUH
Buja 3ansaTus / Cemectp /| KosmmyecTBo
Ne HaumeHoBaHHe TeMbl, KPATKOE COAEP:KAHUE Komnerenumun
pa6otsl / popma ITA Kype 4acoB
Tema "BexkTopsl W JHHEWHBIE ONEpallidl Hal HUMH. AHATUTHYCCKAs
reomeTpus Ha miockoctu. [Ipsimas. Kpuseie BToporo nopsiaka"
BexTopsl, nuHEHBIC onepaluy Hal HUMH U HUX CBOWcTBa. Bekropsl B
21 JEKap-TOBOM  NPSIMOYrolbHOW  cucTeMe Kkoopaunar. Ckaisipoe H JIeKIHOHHbIE 3AHATHS | ) VK-1
BEKTOPHOE IPOM3BENCHUs JBYX BEKTOpOB. CMelIaHHOE MPOU3BEJCHHE
TpeX BEKTOPOB.
IIpsiMass Ha IUIOCKOCTH M OCHOBHBIE CIOCOOBI ee 3amaHusi. Kpusble
BTOPOTO HOPSIIKA: OKPYXKHOCTB, SIUTHIIC, THIIepOoIIa, mapaboa.
Tema "BexkTopsl W JHHEWHBIE ONEpalid Hal HUMH. AHATUTHYECKAs
reoMeTpus Ha mockocTH. [Ipsimas. Kpusble BToporo nopsiaka'.
CnoxkeHHe ¥ BBYMTAaHHE BEKTOPOB B TCOMETpHUYECKod (opme.
JluneiiHple omepauuM Hal BEKTOpaMM B KoopauHarax. "CkanspHoe
MpOU3BEJCHHE [BYX BEKTOPOB. BekTopHOoe mpoM3BelneHHE IBYX
2.2 |BektopoB. CwmeniaHHoe Tpou3BeleHHE TpeXx BekTopoB". CranspHOE Tpaxrueckue 1 2 VYK-1
p P A P P P 3aHATHUS
MPOM3BEJCHUE  JBYX  BEKTOPOB B  KOOpIWHAarax.  BekropHoe
MpOU3BEJCHHE JBYX BeKTOpoB. CMeIIaHHOE IPOM3BENICHHE [IBYX
BEKTOPOB.
Paznuunble criocoOBl 3amaHusl NPsSMOM Ha IUIOCKOCTH. [IpakTHdeckue
3a/1aHxs HA OKPY)KHOCTB U MPSMYIO Ha TJIOCKOCTH.
Tewma "BexTopsl 1 THHEHHBIE ONIepalliy Hal HUMHA" .
o CamocrosrensHast
2.3 |[CnoxeHne ¥ BbIYMTAHHE BEKTOPOB B TreoMmerpudeckon (opme. 6 1 4 YK-1
JluHeliHble onepanny HaJl BEKTOPaMU B KOOPIMHATAX. pabora
Tema "AHamuTHyeckas reoMmeTpus Ha Iuiockoctu. [Ipsmas. Kpussre
24 |BTOpPOrO ropsiika’. CamocrosrensHast | 8 VK-1
’ Paznuunbie crmocoObl 3amaHusl OPSMOM Ha IUIOCKOCTH. [IpakTudeckue pabota
3a/1aHusI Ha OKPY)KHOCTb M NPSIMYIO Ha IFIOCKOCTH.
2.5 |PeuieHue mpakTUYECKUX 3a1aHuit ¢ mpuMeneHreM mnakera LibreOffice CaMO;;%ZTTZHBHaﬂ 1 6 YK-1
Paznen 3. Ilpeneast. AuddepenuuanbHoe ucunciaenne GyHKIMU OIHON MepeMeHHOi
Bua 3ansaTus / Cemectp /| KosmmuectBo
Ne HauMeHoOBaHMe TeMbl, KPaTKOe COiep:KaHue KomnereHunun
patotsl / popma IMA Kype 4acoB
Tema "[lpemensl. PackpbiTHe aireOpaMvdecKuX HEOIPEICICHHOCTE.
IIpousBoansie".
Omnpenenenne npeaena ¢ynkunu. CBolicTBa npenenoB. OCHOBHBIE THIIBI
HEONpeACIeHHOCTEll ¥ crmocoOsl  MX  packpbitus. HempepsIBHOCTB
3.1 s, . Jlex1MOHHBIE 3aHATUSL 1 2 VK-1
Omnpenenenne npousBoanoi. IlpaBuna anbdepenimpoBanus. Tabmuia
npou3BoIHbIX. [IpOM3BOMHBIE BBICHIMX MOPsAKOB. IIpaBuio Jlomurais.
[IpumeHeHne  MPOW3BOAHBIX.  PackpbiTMe  HEOHpeNeJeHHOCTeH ¢
nomommplo  mpaBwia  Jlomutama.  [IpumeHeHHMe  MPOM3BOAHBIX K
UCCIIeOBaHUIO (PYHKIMIT
Tema "[Ipemensl. PackpbiTue anreOpaudeckux HEONpPEIeTIeHHOCTEl.
MIPOM3BOHBIE".
Brruncnenne MIPEeIIoB. Packpritue anredpanIecKux
39 Heonpenenernocrei (0/0), (00/0), (c0-0), (0%0). IpaxkTuueckue 1 2 VK-1
’ Ipasuna muddepenumpoBanus. Tabnmma npomsBogHEIX.OTpaboTKa 3aHATHS
texuuku  gudpepenuupoBanusa.  JudbdepenuupoBanne  QyHKUui,
3aJaHHBIX HESIBHO M MapaMeTpuuecku. HaxoxaeHne Mpou3BOAHBIX
BBICIIUX ITOPSAIKOB.
Tema "IIpemensl. PackpbiTue anreOpandyeckux HEONpPEAENSeHHOCTEH" .
CamocrosrenpHast
3.3 | Beruncnenue IIPEJEIIOB. PackperTue anreOpanIecKux 6 1 2 VK-1
HeonpegnenenHocTei (0/0), (c0/o0), (00-00), (0*00). pabota
34 Tema "Cneumnpenensl. CpaBHEeHHE OECKOHEYHO MATTBIX BEJTHYUH". CaMocTosITENThbHAT | 2 VK-1
’ Crenrmnpenessl. CpaBHEHHE OECKOHEYHO MaIbIX BEJIHYHH. pabota
35 Tewma "[IpousBoaHsie". CamocrosrensHast 1 2 VK-1
’ Omnpenenenne npousBoguoid. [Ipasuna nuddepenunposanus. Tadmaua pabota




pou3BOAHBIX. [Ipom3BomHbIe BBICIIUX MOPAAKOB. [IpaBuno Jlomwmrans.
IIpumenenne  OpPOM3BOAHBIX.  PackpbiTMe  HeONpeaeleHHOCTeH ¢
noMouplo  mpaswia  Jlomutans.  IIpuMeHeHWe — MPOM3SBOAHBIX K
HCCIICIOBAHHIO (DyHKITHIA.
Tema "JlupdepeHuupoBanne  GYHKUUH, 3amaHHBIX  HESIBHO H
36 |MapaMeTpHUICCKH. IIpou3BoaHbIE BBICIINX MOPSIIKOB". CamocrosTenbHas 1 5 VK-1
’ JuddepenipoBanne (GyHKUNH, 3aIaHHBIX HESBHO M I1apaMETPUYECKH. pabora
Haxo>x/ieHHe IPOU3BOIHBIX BBICIIHX MOPSIKOB.
Tema "Tuddepenunan. [Ipasuno Jlomurans".
3.7 | Haxoxnenue nuddepeHiranos GbyHKIHA. PackpoiTre CamoctosTebHas 1 4 YK-1
HEOIpe/IeNICHHOCTEH ¢ IOMOMIBIO NpaBuiia Jlonurans. padora
Tema "HccnenoBanue (GyHKIUIA ¢ TOMOLIBIO IPOM3BOJHBIX".
38 UccnenoBanne ¢QyHKIMIA Ha MOHOTOHHOCTh M TOYKH OJKcTpemyma. | CamocrosTenbHas | 4 V-1
’ WccnenoBanne GyHKIMIA HAa BBIMYKIOCTh, BOTHYTOCTh, TOYKH MEperuoa. pabota
ITonHoe uccneoBaHue QyHKINH.
3.9 |PeuieHne mpakTUYECKUX 3a1aHuil ¢ mpuMeHeHrneM makera LibreOffice CaMO;z%’:)TTZHbHaﬂ 1 6 YK-1
Pazgen 4. HeonpeneieHHbIN U onpe/ie/IeHHbIH HHTErpaJl.
Bup 3anstust / Cemectp /| Konmmuectso
Ne HaumenoBaHue TeMbI, KPaTKoe COdepKaHUe KomnereHuuu
pa6otsl / popma ITA Kype 4acoB
Tewma "[lepBooOpasuas. HeonpeneneHHbIi HHTErpal 1 ero cBoicTRa'.
41 IlonsiTHe W CBOWMCTBa MEPBOOOPA3HOW W HEOMPEACICHHOTO HHTErpaia. CamocrosTenpHas 1 4 VK-1
’ Tabnuua wuHTerpanoB. VIHTerpupoBaHHE BBIPKCHUI, COJEpIKALIAX pabota
KBaJIPaTHBIH TPEXWICH B 3HAMEHarene. JIHTerpupoBaHye 1o 4acTsM.
Tema "OnpeneneHHbIl HHTErpaT. MeTOIbl HHTEIPUPOBAHUS II0J] 3HAKOM
OTIpEe/IeTICHHOTO MHTErpaia’.
42 HurerpupoBaHue  palMOHAIBHBIX W UppaMOHaIbHBIX  (yHKuumil. | CamocrosrenbHast 1 4 VK-1
MeTtobt HHTETPHPOBAHUS TPHTOHOMETPUYECKUX GbyHKIHH. pabora
OmpenenenHblii  uHTErpan u ero cpoiictBa. @Popmyna Herorona-
JleiiOHMIIA BBIYKCIICHHS ONPE/ICIIEHHOTO HHTErpaia.
Tema "VHTerpupoBaHue panpoHATBHBIX (yHKIWi. MppanuoHaTbHBIX U
TPUTOHOMETPUYECKUX (PyHKIHH".
43 WHTterpupoBaHue palyMOHATBHBIX (YHKLIHHA C MOMOIIBIO pasiokeHus ux | CamocTosTerabHast | 6 V-1
’ Ha mpocTeiimue apobu. VHTerpupoBaHne HppaldoHATEHBIX (QYHKIHUA C pabota
ITOMOIIIBIO CTCIICHHBIX 3aMCH. MeTO}lbl WUHTEIrPUPOBAHUA
TPHTOHOMETPHYECKHX (PYHKIHIA.
44 Tema "HuTerpupoanue 1o yactsam". CamocrosTenbHast 1 4 VK-1
) WHTerpupoBanue Mo 4acTsM. pabota
Tema "OnpeneneHHslit UHTErpan. MeToabl HHTETPUPOBAHUS 110 3HAKOM
OnpeAeNeHHOTO HHTerpana'.
CamocrosrenpHast
4.5 |HaxoxzaeHHe ONpENENCHHBIX HHTETPAIOB C IOMOLIBIO  (OPMYJIBI 6 1 4 YK-1
Herorona-JleiiOHuma. 3aMeHa NEpeMEHHOH IO 3HAKOM OIIPEJEJICHHOTO pabora
HHTETpaa.
46 Tema "HecoGcTBeHHBII HHTErpan’. CamocrosTenbHast 1 5 VK-1
’ Beruncnenne HecOOCTBEHHBIX HHTETPATIOB. pabota
Tema "T'eomeTpuueckue u 9KOHOMHUYECKHE TIPIIIOKEHUS
HEOIPE/IEIICHHOTO H ONPE/ICIICHHOTO uHTerpana’. CaMocTOSTebHAS
4.7 |BpluucineHue IUIOMANEH, MIMH JOyr W O00BEMOB C  IIOMOIIBIO 6 1 2 YK-1
OIPE/ICNICHHOTO HHTETpaa. DKOHOMHYECKHE MIPUIIOKEHUS pabora
OIPE/ICNICHHOTO MHTEerpaa.
4.8 | PemeHne NpakTHYECKUX 3anaHuil ¢ npuMeHeHueM naketa LibreOffice CaMO;z%ZTTZHLHaﬂ 1 6 VK-1
4.9 |IloxnroroBka K MPOMEKYTOUHOM aTTECTAIHN 3auer 1 4 VYK-1

4. ®OH/JI OLIEHOYHBIX CPEJICTB

Crpykrypa M cozpepxaHue (OHIa OLECHOYHBIX CPEACTB JUIS INPOBEACHUS TEKYILIErO KOHTPOJII M IIPOMEKYTOYHOW arTecTaluu
npezcTaBieHsl B [Ipunoxxernn 1 k pabodeit mporpaMMe JUCITUIIIAHEL.

5. YAEBHO-METOJHUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

5.1. YueOHble, HAYYHbIE M METOAMYECKHE U3TAHUS

ABTODBI, bubnmoreka /
3arnasue UznarenscTBO, TOX
COCTaBUTEIHN Konngectso
1 Makapos E. B., JIyury | Beicias MareMarika: pyKOBOACTBO K PEIICHUIO Mocksa: ®usmarnut, 2005 | O95C «YHuBepcuTeTcKas
K. H. 3ama4: yueOHoe mocoone OMOIMOTEKA OHIIANHY
2 Manaxos, A. H. Maremaruka. Beicias MareMaryka: yae6HOe Mocksa: EBpazuiickuit 9BC «IPR SMART»
nocooue OTKPBITHIA HHCTUTYT, 2009




ABTODHI, Bubmmotexa /
3arnaBue WsparenscTBO, rox
COCTaBUTEIIN Konuuectso
3 I'ycak A. A. Beiciias Maremarrka: yaeOHUK Munck: TerpaCucremc, OBC «YHuBepcureTckas
2009 OHMOIMOTEKA OHJTANHY
4 Crygnent. Acniupant. ccienosaress: BnaguBoctok: Dkcnept- OBC «YHuBepcureTckas
BCEPOCCUICKUI HAay4YHBIH KypHAT: )KypHaI Hayka, 2020 6ubIMOTEKA OHJIAITHY
5 AHkunos, A. B., Bricmias maremaruka. B 2 gactsx. Y.1: Beiciast VIIbSHOBCK: YIIbSTHOBCKUIH OBC «IPR SMART»
Benbmucos, I1. A., Maremaruka: yueOHoe mocodue rOCYAapCTBEHHBIN
Pemetnukos, 10. A., TeXHUYECKUU
Bensmucosa, I1. A. yHuBepeurer, 2017
6 AHkKuos, A. B., Bericiias maremaruka. B 2 gactsax. U.2: Beicias VYbIHOBCK: Y IbSTHOBCKHUM 9BbC «IPR SMART»
Benemucos, I1. A., Maremaruka: yyeOHoe mocodue rOCYIapCTBEHHBIH
Pemrernukos, 10. A., TeXHUYECKU
Benbmucosa, I1. A. yHuBepcurert, 2017

5.2. IIpodeccuonanpHbie 6231 JAHHBIX U HH(POPMALNMOHHBIE CIIPABOYHBIE CHCTEMBI

NCC "T'apant" https://internet.garant.ru
®denepanpHas ToCcyIapcTBEHHas ciy»0a cTaTucTUky https://rosstat.gov.ru/ (CBOOOIHBIH JOCTYI)
O6mepoccuiicknii Maremarudeckuii moptan http://www.mathnet.ru/ (cBo6oaHSIi JOCTY)

5.3. IlepeyeHb nporpaMMHOro obecrneqyeHust

Oneparmonnas cucrema PEJ] OC
CBoboaHo pacnipocTpanseMsiii oducHbIi maket LibreOffice

5.4. YueOHO-MeTOAUYECKHE MATEPHAJIBI VI 00YYAOUIUXCH C OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbS

[lpy HEOOXOAMMOCTH IO 3asiBJICHUIO OOYyYaroIIEToCs C OrPaHWYCHHBIMH BO3MOXKHOCTSIMM  3JI0pPOBBSl  y4eOHO-METOANYECKHUE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, agaNTHPOBAHHBIX K OTPAHWYEHUSM 3I0pPOBbS M BOCHpHATHS MHpopMmammu. [nsa mmi c
HapyIIeHUsIMUA 3peHus: B (opMme aynuodaiina; B medaTHOH (opme yBemHUeHHBIM mIpudToM. s TUI ¢ HapymIEHUSIMH CIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B TedarHod Qopme. Jlns JHIl ¢ HapyIIEHHSIMH OIOPHO-ABUTATENBHOrO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIeYaTHOU (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JTUCHUIIJINHBI

ITomemenus s BceX BUAOB pabOT, MPEXyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOH CHenMaTn3UpOBAaHHOMN
yueOHON MeOeIbIO U TEXHUYECKUMHU CPEACTBAMH O0YUCHUSL:

- CTOJIBI, CTYJIbS;

- IePCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOpP;

- 9KpaH / MHTEpaKTHBHAs JOCKA.

7. METOINYECKHUE YKA3AHUA V1A OBYYAIOIIINXCA 110 OCBOEHUWIO JUCHHUIIIMHBI

Meroaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)I(CHI/II/I 2K pa60qel71 nporpamMmme JUCHUITIIUHBI.




®OH/I OHEHOYHbIX CPEIACTB

IIpuaoxenne 1

1 OnucaHue nmokKa3sarteJjel U KpUTEpHEB OLL€HUBAHUA KOMHETeHul/Iﬁ Ha pa3/INYHbIX
ITalnax ux (l)OpMPlpOBaHI/IH, OIIMCaHHUE IIKAJI OH€EHUBAHUA

1.1 Tloka3aresn U KpUTEPUU OLICHUBAHMS KOMIICTECHIIUN:

3VH, cocrapisroniye
KOMIICTCHIIHIO

Tlokazarenu olleHUBaHUA

Kpurepuu onenuBanus

Cpenctsa
OIICHUBAHMUSI

YK-1: CnocobeH ocymiecTBIsATh HOUCK, KPUTHICCKUN aHATIU3 U CHHTE3 HHPOPMAIIMH, TPUMEHSTh

CUCTEMHBIN oAXo 4 IJid pCIICHU A IMOCTABJICHHBIX 3a/1a4

3HATH METOBI
KOJIMYECTBEHHOI'O U
Ka4eCTBEHHOT'O aHAJIN3a,
MIPUMCHSICMBIC B
CHCTEMHOM ITOAXOJIE IS
peIICHNUS 3319 B
npodeccuoHanbHOMI
JIEITENHbHOCTH

U3y4aeT OCHOBHYIO U
JIOTIOJTHUTEIbHYIO
JUTEPaATypy, COAEPIKALLYIO
Marepuail 00 OCHOBHBIX
MHCTPYMEHTAJIBHBIX
CpeaCTBax u
MaTeMaTHYECKUX METOo/aXx,
WCTIOJIB3YEMBIX TSI
00paboTku
HYKOHOMHYECKUX JaHHBIX,
MeToAax
mubdepeHIHaTbHOrO U
MHTETPaIbHOTO
VCUUCIICHUS TSI
MOJrOTOBKHM K 3a4eTy, U
Onpocy

HOJHOTA U
COZIEPKATEITHLHOCTD
OTBETa Ha 3a4eTe, yCTHOM
OTIpoce, COOTBETCTBUE
OTBETOB MaTepuaiy,
coJiepKaIemMcs B
U3yYEHHOH JInTepaType

Teopernueckue
BOTIPOCHI K 3a4ETy
(1-53), mpakTuko-
OpPUECHTHPOBAHHBIE
3amanus K 3a4uety (1-
16), npakTuyeckue
3ananus (1-8), ompoc
(1-54)

Ymerb npUMeHATH
METOIbI
KOJIMYECTBEHHOTO U
KaueCTBEHHOTO aHAJIN3a,
IIPUMEHSIEMBIE B
CHUCTEMHOM IOJXOJE IS
pelieHus 3a1a4 B

pelieHue MpaKkTUKo-
OpPUEHTUPOBAHHBIX U
MIPAaKTUYECKUX 3a/IaHHM:
CHCTEMBI JIMHEHHBIX
ypaBHEHHIA, BEIYHCIICHUE
IpeeNoB, IPUMEHEHHE
QG epeHInaIbLHOTO |

MPAaBUIBHOCTh PELIEHUS
3aJlaHUM Ha BBIYHCIICHUE
CUCTEM JIMHEHHBIX
ypaBHEHUH, BHIYUCIICHUE
MPEIETOB,
uccaeaoBaHue QyHKIHHA
C IOMOIIIBLIO

Teopernueckue
BOIPOCHI K 3a4eTy
(1-53), mpaxTuko-
OpUEHTUPOBAHHBIE
3a1aHus K 3auety (1-
16), npakTHYEeCKHe
3ananus (1-8), onpoc

npodecCuoHaIbHON WHTETPAILHOTO MIPOU3BOIHBIX, (1-54)
JeSITeTbHOCTH VCUUCIICHUS JUTSl pEIICHHsI | BEIYMCIICHHE
HSKOHOMUYECKHUX 33/IaHUN | ONPEJIEICHHBIX U
HEOIpe/eIeHHBIX
WHTETPAJIOB;
Baagers HaBbIKaMHU penieHne IpaKkTUKO- 000CHOBAaHHOCTh Teopernueckue

PUMEHEHHS METOJIOB
KOJIMYECTBCHHOT'O U
Ka4eCTBEHHOTO aHAJIN3a,
NPUMEHSEMBIX B
CUCTEMHOM IIOAXO0A€C AJIA
pelieHus 3a1a4 B
npodecCHoHaNBHOM
JeSITEIbHOCTH

OpPUEHTHUPOBAHHBIX U
MPAKTUYECKUX 3aJaHUI
JTUHEWHO! anreOpsl U
AHAJTUTUYECKOMN
TE€OMETPHUH, U3 TEOPUHU
MIPECIIOB,
muddepeHIaTbLHOTO U
HMHTErPAIIBHOTO
UCYUCIICHUSA

MPUMEHEHHUS METOJI0B
JUISL pelIeHus 3aJaHui Ha
BBIYHMCIICHHE CUCTEM
JIMHEWHBIX YPaBHCHUH,
BBIYHCIICHHUE TIPEJIENIOB,
uccaeaoBaHue QyHKIUHA
C TIOMOIIBIO
MIPOU3BOJIHBIX,
BBIYHCIICHHE
OTNpeIeNIEHHBIX 1

BOIIPOCHI K 3a4ETy
(1-53), mpaxTuko-
OpPUEHTHPOBAHHbBIE
3amanus K 3a4dety (1-
16), npakTuyeckue
3amanus (1-8), ompoc
(1-54)




HEOIPEETEHHBIX
VHTETPajoB;

1.2 [lIxansl OIlEHUBAHUS:

Texymuii KOHTPOJIb YCIIEBAEMOCTH W MPOMEKYTOUYHAs aTTECTalllsl OCYLIECTBISIETCS B paMKax
HAKOIMUTENIbHOW OaJUTbHO-PEUTHHTOBOM crcTeMbl B 100-0amipHOM mIKane:

50-100 6anmnoB (3a4TEHO)

0-49 GaynoB (He 3a4TEHO)

2 TunoBble KOHTPOJIbHbIE 3aJaHHMs WJIU HHbIE MaTepHa/bl, HeOOXOAMMbIE JAJs
OLleHKM 3HaHM#, YMeHM#, HaBbIKOB U (W/iM) onbITa AEesATEeJbHOCTH, XapaKTepU3YIOLIUX
3Tanbl pOpMHPOBAHUA KOMIETEHLUI B IpolLecce 0CBOEHUA 06pa3oBaTe/IbHOW NPOrpaMMbl

Teoperuyeckne BONpoChI

Cucrembl TMHEMHBIX YPaBHEHUN, OCHOBHBIE ONPE/IENICHUs. DJIeMEeHTapHble IPeoOpa3OBaHusl.

Metonel  pemieHuss  cucTeM  JuHEHHBIX  ypaBHeHumil:  ['aycca,  JKopmana-I'aycca,

MOIU(PUIIMPOBAHHBIX KOPAAHOBBIX UCKIIOUEHHI.

3. Omnpenenurenu 2-ro 3-ro nopsakos. @opmyisl Kpamepa.

4. MuHop u anredpandeckoe I0MOJIHeHHE. TeopeMa 0 pa3aoKeHUH ONpeAeInuTeNs 3-T0 opsIKa 1Mo
nepBoil ctpoke. Onpeaenurens n-ro NopsaKa.

5. Marpunpl, ocHOBHBIE ompeaenaeHus. Onepauuy HaJl MaTpULaMu: cyMMa MaTpHll, IPOU3BeIeHUE
MaTpHULIbI HAa YUCIIO, IPOU3BEACHUE 2-X MATpPULL.

6. OO6parnas marpuna. Kpurepuii oOpatumoctu Matpuilsl. J[Ba crmoco0a mocTpoeHUs: 0OpaTHOU
MaTpPHULIBI.

7. MatpuuHblii cioco0 pemeHus: CUCTEM JTUHEHHBIX YpaBHEHUH.

8. OIHOpPOAHBIE CUCTEMBI YPAaBHEHUH. T€OpEMBI O pEIIEHNN OTHOPOAHBIX CUCTEM

9. Bexropsl. JInHEHBIE ONIEpPALIMY HAJT HUMH.

10. CkansipHO€ IPOU3BENIEHUE IBYX BEKTOPOB.

11.BexTopHOE ITpoU3BEIEHNE JBYX BEKTOPOB.

12. CmenieHHoe MPOU3BE/IEHUE TPEX BEKTOPOB.

13.Tlpsimas Ha TIOCKOCTH

14. KpuBble BTOpOTro mopsiika: OKpy»KHOCTb, SJUIMIIC, TUIepOoia, mapabona.

15.1InockocTh 1 npsAiMasi B MpOCTPAHCTBE.

16.1londaTe mpenenbHOM TOYKM MHOXKECTBA, OINPEACIEHUE TpeJeNa, TeoMETpUYecKas
MHTEpIIpeTalus npeaena GyHKIIH.

17.beckoneuno mainsle pyHkiuu. OrpanuueHHble (QyHKIMHA. OCHOBHBIE TEOpEMBI O OECKOHEYHO
MaJsiblX U OTPaHUYEHHBIX QYHKIUAX.

18.beckoneuno Gomnpine GyHKIUU. OCHOBHBIE CBOMCTBAa OECKOHEYHO OOMBIINX (YHKIUH.

19. OcHOBHBIE TEOPEMBI O TIPEIEIIaxX.

20.OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIHIX

21.Tlonsatue npou3BoHOM U nuddepeHirana GyHKIuu.

22.I'eomeTpHUYECKUI CMBICI IPOU3BOIHOM, KacaTeabHasi © HOPMaJlb K KPUBOIA.

23.Heobxomumoe ycnoBue nuddepermpyemMoctu GyHKITUH.

24.0OcHoBHbIE TTpaBuiIa Tu(GepeHITPOBAHUS.

25.0OcHoBHBIE CBOICTBA MU hepeHIrana.

26.I1pousBogHas CIIOKHOMN (YHKITHH.

27.11pon3BOHBIE BBICIIUX MOPSIIKOB.

28.0Omnpenenenue 3kcTpeMyma QyHKIHH.

29.Teopembl 0 HyHKIHSX, TUPHEPEHITNPYEMBIX Ha TPOMEKYTKE

30.IIpaBuno Jlonurass.

N —




31.UccnenoBanue GyHKIMU MeToAaMu AU(QepeHInanbHOr0 HCYUCICHHUS TOCTaTOYHbIE MPU3HAKU

MOHOTOHHOCTH U TIOCTOSIHCTBA (DYHKIUH.

32.JlocTaTOYHBIHN MPHU3HAK CYIIECTBOBAHUS SKCTpeMyMa (DyHKITUH.

33.HauGospiiee 1 HaMMEHbIIIEe 3HAaUCHHUE (PYHKITUN Ha OTPE3KE.

34.Kputepuil JOKaJbHOTO JKCTPEMyMa, OCHOBAaHHBIM Ha BTOPOH IPOU3BOJHOM.
BBIITYKJIOCTH, BOTHYTOCTH (pyHKLMHU. Touku neperuda.

35.1Ipu3HaKy BBIMYKIOCTH (BOTHYTOCTH) (DYHKIINH.

36. HCO6XO,I[I/IMOC 1 JOCTATOYHOC YCJIIOBUS CYHICCTBOBAHUS TOUCK nepem6a. ACHMIITOTEL.

37.001mas cxema uccieoBanus GyHKIUU U TOCTPOSHHE Tpaduka.
38.IlepBooOpasnas ¢pyHKIHUH. TeopeMbl 0 MEPBOOOPA3HBIX.
39.Heomnpenenennslii uHTerpail. Teopema cyiiecTBOBaHUS.

40.CBoiicTBa HEONPEICIICHHOT O UHTETpaa.

41.MeTto/bl UHTETPUPOBAHUS: METOJI PA3TIOKEHHS; TOJICTAHOBKH; 110 YaCTSIM;
42.laTerpupoBaHKe BBIPAKEHUM, COAEPKAIIMX KBAIPATHBIA TPEXUJICH;

43.MHTerpupoBaHie paluoOHAIbHBIX (YHKIMNA U MPOCTEHITNX UPPALMOHATIBHBIX (DYHKITHIA;

44.VlaTerpupoBaHue TPUTOHOMETPUUYECKHUX (DYHKITHI.

45.Tlonstue o HEOEPyLIUXCSI HHTETpaiax.

46.11onsATHE MHTErPATIBHON CyMMBI. [ €OMETPUYECKHI1 CMBICH ONPEICICHHOTO HHTErpaa.
47.Teopema Cyl1eCTBOBAHUS ONPEEICHHOT0 UHTETpaa.

48.CBoiicTBa ONpECICHHOr0 HHTErpaia.

Tlonsarue

49.1loHsATHE ONpPEIEIEHHOIO HUHTErpaja C IEPEMEHHBIM BEPXHUM IIPENEIOM, TEOpeMa O €ro

nuddepeHITIpPyEeMOCTH.
50.®opmyna HeroTona-JleliOauma.
51.Teopema o0 3aMeHEe MEPEMEHHOM B ONPEICTICHHOM HHTErpaie.
52.MeTtoa UHTETPUPOBAHMS IO YACTSM B OIIPEICIEHHOM UHTErpase.
53.DKOHOMHYECKHE MPHUIIOKEHHS ONPEICIICHHOTO HHTErpaia

IIpakTHKO-OPHEHTHPOBAHHbIE 32IaHUA K 3a4eTy

1. Haiitu npousBenenue Mmatpuly, AB u BA,

5 7 =2 7 8 =2
2. ectu A=|-4 2 7|, B={3 0 5
2 3 -5 -2 2 0
3. Haiitu 3HaueHue onpeneauTesns:
2 2 -3
4 -1 2\
-3 1 -4

4. Pemmnts cucteMmy ypaBHeHUH MeTonoM Kpamepa:
xy+ 2x,+x, =8
dx, — 2x; = —2,
3'x1 - 4.’7{':' + 5.’1'-4 = 1':'
5. Pemmmth cucremy ypaBHEHHI MAaTPUUHBIM METOJIOM .
2xy +3x, —2x;=12

7. Pemmtb cucteMy JIMHEWHBIX ypaBHeHul MetonoM JKopaana-I'aycca:

3



2xy —x;+x3=3
3x1 _sz-I_Exq :5

8. Harmucarts YPaBHCHUC ITJIOCKOCTH, HpOXOI[;IHIeI\/JI 4cpe3 TPU TOYKHU:
A(35_150)5 B(za '25 5)5 C(35 -69 7)

9. Haiitu paccrostnue ot Touku (2,-1,0) 1o miiockoctu
3+ x;,—2x53+5=0,

. AN6—x-2
10. Beruucnuth npenei: 11r1212—4
xX—> X —

: 1
11. Beruucnuts npenen (o npasuity Jlonuras) 11_‘)10‘(_2 —c1g’x
=0\ x

12. Haiitu mpon3BOHY 0 (DYHKITHIA:
X

1—-cosx

y= 5\/(2x2 — 4x3)4

13.1IpoBecTu uccienoBaHue PYHKIUU
21
y=x"—"—=x>+3x+15
2
14. BbruncauTb UHTErpat:

Ix sin xdx

15. BeIUNCINUTD UHTETpAIL:
j- x’dx
o Sxt+1

16. BeruucnuTh miomia s GUrypel, orpaHi4eHHON (QYHKIUAMU:

y=x u y=x°

3aueTHOE 3aJaHME BKJIIOYAET 2 TEOPETHMUECKUX Bompoca M 1 U3 mepedHs MpaKkTUKO-
OpPUEHTHPOBAHHBIX 33JaHUH.

Kpurepun oueHuBanmsi:
MaxkcuManbHOE KOJMYECTBO OAJUIOB 3a OTBET MO 3aueTHoMy 3amaHuio — 100 (kaxmaeiii Bompoc
MMeeT OJJMHAKOBBIN BEC MPU BHICTABIIEHUH UTOTOBOM OLIEHKH)

50-100 6a/10B (32a4TEHO) W3noxenusiii maTepualn (PaKTHUYECKH BEPEH, HAIWYUE TIIYOOKHX
UCYEPINBIBAIONINX 3HAHWM; NPAaBWIbHBIC, YBEPECHHBIC ACUCTBUS IIO
NPUMEHEHHIO TONYYeHHbIX 3HAHUI Ha NpPaKTHKe, TPaMOTHOE H
JIOTUYECKH CTPOMHOE M3JIOKEHUE MaTepHalia MPU OTBETE; MPAKTHKO-
OpPUEHTUPOBAHHOE 3aJaHue BBITIOJTHEHO MIPaBUIIbHO u
MIPOKOMMCHTHPOBAHO; HAJIW4YWC TBCPABLIX MW JOOCTATOYHO ITOJIHBIX
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3HaHUM, MpaBUJIbHBIE JCUCTBUA 10 IMPUMECHEHUIO 3HAaHUNM Ha
IIPAKTUKE, YETKOE HM3JI0KCHHE MAaTepHalla, JOIyCKAlOTCsA OTACIbHBIC
JIOTUYECKHE U CTWIMCTHYECKHE IIOIPEIIHOCTH, HEYBEPEHHOCTb H
HETOYHOCTb OTBETOB Ha JOIOJIHUTENBHBIE M HABOASIINE BOIPOCHI,
IIPaKTUKO-OPUEHTUPOBAHHOE 3aJJaHHE BBIIIOJIHEHO IIPABUJIBHO, HO HE
IIPOKOMMEHTHUPOBAHO; IIPH HENOJHOM OTBETE€ Ha  BOIPOCHI
3aTPYyAHACTCS OTBETUTh Ha JOIOJHUTEIBHBIE BOIPOCHI, IPAKTUKO-
OPUEHTHUPOBAHHOE 3a/laHUE BBIIIOJHEHO ¢ OUIMOKaMU U OTCYTCTBYIOT
KOMMEHTAapUU

0-49 6ay1510B (He 324YTEHO) OTBeTbl HE CBsI3aHBI C BONPOCAMH, HAJIMYME TPYObIX OLIMOOK B
OTBETE, HEIOHMMAaHHE CYIHOCTH H3J1araéMoro BOIIPOCa, HEyMEHUE
IPUMEHATHh 3HAHUS HA IPAaKTUKE, HEYBEPEHHOCTb U HETOYHOCTb
OTBETOB Ha JIONOJIHUTEIbHBIE M HABOJSAIIUE BOINPOCHI; MPAKTHKO-
OpPUEHTUPOBAHHOE 3a/IaHUE HE BBIIIOJIHEHO.

HpalcTuqecmle 3aJaHuA

IIpakTuyeckoe 3amanme 1 «MaTpulbl, onpeAenuTend U UX cBoicTBa. JIMHEWHbIE omepauuud Haj
Marpuiniamu. [lepeMHOXeHnEe MaTpUID)

Martpuupl. JIuHeliHble onepanuy HaJ MaTpULaMU U UX CBOMCTBA. Y MHOXeHUEe MaTpull. CBoiicTBa
nepeMHoxeHust Matpuil. Onpenenurenu 2-ro u 3-ro nopsaxos. CBoiicTBa onpeaenuteneid. Pemenue
cucTeM JuHEHHBIX anreOpandeckux ypaBHeHui (CJIAY) meronom Kpamepa.

IIpakTHueckoe 3aganue 2 «Matpuiia, oOpaTHas K 3aJJaHHON. Penrenre MaTpuuHbIX ypaBHEHU

AJNTOPUTM HaXO0XKJICHUSI MAaTPUIIbI, 0OOpPAaTHOM K 3aJIaHHOM. PEIICeHHEe OCHOBHBIX TUIIOB MAaTPUUHBIX
ypaBHeHui. "Pemenne CJIAY marpuunbiM ciocooom". CBenenne CJIAY k matpuuHoil Gopme u ee
pemrenne MatpuuHbiM criocobom. Pemenune CJIAY meronom [Maycca. Teopema Kponekepa-Kanemmm o
coBMmectHOCTH CJIAY. Pemienue onHopoaubeix CJIIAY

IMpakTnyeckoe 3ananue 3. «KBeKTOphI ¥ IMHEHHBIE ONIEpalliy HAJl HUMU»

Bekropel u nuHeliHble onepanuu  Hajy HuAMU'. ClIOKEHHWE W BBIYUTAHUE BEKTOPOB B
reomeTpuueckord ¢dopme. JIuHEHHBIE omepanmMM HaJa BEKTOpaMu B KoopauHaTaxX. CkanspHoe
MIPOU3BEJICHUE JIBYX BEKTOPOB. BeKTOpHOE Mpou3BeAeHUE ABYX BEKTOpOB. CMEIIaHHOE MPOU3BEICHHE
Tpex BeKkTopoB". CKalipHOE MPOU3BEIEHUE JIBYX BEKTOPOB B KOOpAMHATax. BekTopHOE mpou3BeneHue
JIBYX BEKTOpOB. CMeIIaHHOE MPOU3BEICHHE IBYX BEKTOPOB

IIpakTHyeckoe 3aganue 4. «IIpsimast Ha miockocTH. OKPY>KHOCTB U IIpsIMasi»
Paznuunble ciocoObl 3aaHus IPSMOM Ha MIIOCKOCTH. 3a7jauu Ha OKPY>KHOCTb M MPSIMYIO Ha

IIpakTuueckoe 3aganue 5. «IIpenensl. PackppiTie anredOpandecKux HEONPEACICHHOCTEH)
Brruucnenue npenenos. Packpeitue anrebpandecknx HeompezneneHHocTen (0/0), (co/o0), (00-00),
(0%*c0).

IIpakTuyeckoe 3aganue 6. «IIpasuna nuddepenunporanus. Tabauia npoU3BOIHBIXY.

[IpaBuna muddepeHIIPOBAHUS. Tabnuma MPOU3BO/IHBIX. OTtpaboTka TEXHHUKHU
mubdepennupoanus. "uddepeHuupoBanue QyHKIHMA, 3aJaHHBIX HESIBHO W MapaMeTPHUUYECKH.
[TpomsBogubie  BbICIUX moOpsakoB. JuddepennupoBanve (QyHKOMA, 3aJaHHBIX HESIBHO U
napameTpuuecku. HaxoxaeHne mpou3BOJHBIX BBICHINX MOPSIKOB



IIpakTnyeckoe 3axanue 7. «HeonpeneneHHblii HHTErpaD».

IlepBooOpa3nas. HeompeneneHHbI MHTErpaln M €ro CBOWCTBa. TaOnMyHOE HMHTETPHpPOBAHUE.
Tabmunoe wHTerpupoBanue. MHTErpupoBaHUe METOJOM 3aMEHBI NepeMeHHOU. MHTerpupoBaHue 1o
4acTsIM

IIpakTnyeckoe 3axanue 8. «OmnpeneneHHbI HHTETPAID»

MeToapl HHTETPUPOBAHUS TIO/ 3HAKOM OIPEAETICHHOr0 MHTerpana. Haxoxxaenue omnpeneneHHbIX
UHTETpaJoB C mnomombio ¢Gopmynsl HeioTona-JleiiOnumna. 3amMeHa mnepeMeHHOW TIO 3HAKOM
OIpEIETICHHOTO MHTETpaja

[Ipu opopmiieHnn penieHus 3a1a4 MOTYT ObITh HCTIOJIb30BaHbI MpuiiokeHus rnaketa LibreOffice

Kpurepun oueHuBanusi:
MakcuMaJIbHOE KOJIHYeCTBO 0a/1710B — 60 0a1)10B

3a BBINOJIHEHUE IpaKTUYECKUX 3agaHuil 1-4 oOyuaromuiics MokeT nosyduts 10 20 6asuios,
Ka)J10€ 3aJlaHKe IIPU ATOM OLICHUBAETCs J10 5 0aJJI0B

S 6asu10B 3a/ilaHue BBIOJIHEHO BEPHO

4 6a1a [Ipu BBITONTHEHUH 3aJaHMs OBLIM JTOMYIIEHBI HETOYHOCTH, HE BIIMSIONINE HA
pe3yabpTaT

2-3 f0asa [1pu BEINOJHEHUH 3a1aHKS OBLIN JIONYIIICHBI OIIHMOKH

1 6ann [Tpu BBIMOSHEHNH 33/1aHKS OBUIN TOMYIICHBI CYIIECTBEHHBIC ONTMOKH

0 6a10B 3aaHue HE BBITOJIHEHO

3a BBINOJHEHUE MPAKTUUYECKUX 3agaHuil 5-8 oOyuwatommuiics Moxer nonyuuts 10 40 6anios,
Ka)XJ10€ 3aJ]JaHu€e NMpH 3TOM olleHnBaercs A0 10 6ausioB

10 6an10B 3a/ilaHue BBINOJIHEHO BEPHO

7-9 6aJ110B [Ipu BBITOTHEHUH 3aaHMs OBLTM JTOMYIIEHBI HETOYHOCTH, HE BIIMSIONINE HA
pe3yabpTaT

4-6 0aJ1710B [Tpu BEIMOSHEHNH 3a1aHKS OBLIH JIOMYIICHBI OITHMOKH

1-3 6as1a [Ipu BbINIOJIHEHUH 3a4aHMsI ObUTU TONYIIEHBI CYIIECTBEHHBIE OIINOKU

0 6a10B 3aaHue HE BBITOJIHEHO

Omnpoc

—_—

. CuCTeMBl IMHEWHBIX YPaBHEHNI, OCHOBHBIE OIIPE/IEIICHHUS.

2. DrneMeHTapHbIe IPeoOpa30BaHUsL.

3. Meroapl  pemieHWss  CHCTEM  JUHEWHBIX  ypaBHeHuid: [laycca, JKopmana-I'aycca,
MOJIU(UIIMPOBAHHBIX JKOPAAHOBBIX UCKITIOYEHUH.

4. Onpenenurenu 2-ro 3-ro nopsakos. Dopmynsl Kpamepa.

5. MuHop u anreOpandeckoe JonoyiHeHHe. Teopema 0 pa3oKeHUH OINpeaesIuTeNs 3-T0 mopsaKa
10 nepBo ctpoke. OnpenenuTens n-ro NOpsaKa.

6. Matpuupl, ocHOBHbIE onpeneneHud. Onepanuu Haa MaTpullaMM: CyMMa MaTpull,
IIPOU3BEICHNAE MAaTPULIBI HA YHUCIIO, TPOU3BEACHUE 2-X MATpPULL.

7. Obpartnas matpuna. Kpurepuit oOparumoctu Matpuisl. J[Ba crocoba moctpoeHus: oOpaTHon
MaTpPHILIBL.

8. MaTpu4HbIii crtocod peneHns CUCTEM JIMHEHHBIX ypaBHEHUH.

9. OgHOpPOHBIE CUCTEMBI YpaBHEHUN. T€OpEMBI O pEeIIeHUH OJJTHOPOIHBIX CUCTEM

10. Bexropsl. JIuHeiHbie onepauy HaJl HUMH.

11. CkansipHO€ MpOU3BEICHUE ABYX BEKTOPOB.



12. BekTopHOE PON3BEECHHUE IBYX BEKTOPOB.

13. CMelieHHOE MTPOU3BEICHUE TPEX BEKTOPOB.

14. Ilpsimast Ha IIOCKOCTH

15. KpuBbie BTOpOTro mopsiaka: OKpy>XKHOCTb, JUIHTIC, TUIIEpOOoIIa, mapadora.

16. ITnockocTs U npsimMasi B IPOCTPAHCTBE.

17.TlonsiTue mpenenpHOW TOYKM MHOXKECTBA, ONpEAENCHHE Ipejena, TIeoMeTphdecKast
MHTEepHpeTanus npeaena GyHKInH.

18. beckoneuno mainbie ¢yHkuun. OrpanudyeHHbie QyHKIMH. OCHOBHBIE TEOPEMBI 0 OECKOHEUHO
MAaJIbIX ¥ OTPAaHMYCHHBIX (YHKIHAX.

19. beckoneuno 6osnpmue GyHknur. OCHOBHBIC CBOMCTBA OECKOHEUHO OOIBIINX (DYHKITHI.

20. OcHOBHBIE TEOPEMBI O IIpeieax.

21. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (HYHKIIHIX

22. TlonsiTre npou3BoIHOU U tuddepenpana GyHKIUH.

23.'eoMeTpUUECKU CMBICI POU3BOAHOM, KacaTebHas U HOPMaJlb K KPUBOA.

24. Heob6xomumoe ycnoBue nuddepeHmpyemMoctu GyHKITUH.

25. OcHoBHbIE TIpaBuiIa ¢ GepeHITnPOBaHUS.

26. OcHoBHBIE CBOICTBA AU dhepeHImana.

27. IIpon3BoiHAs CJIOKHOW (DYHKITHH.

28. ITpon3BOHBIE BBICIINX MTOPSIIKOB.

29. Onpenenenue 3KCcTpeMyma (PyHKITUH.

30. Teopemsl 0 GyHKIUAX, TP PEpEeHIUPYEMBIX HA TIPOMEKYTKE

31. IIpaBumno Jlonuras.

32.UccnenoBanue (GyHKIMH MeTonamMu  Au(QepeHInanbHOT0 HUCYUCICHUS  JOCTaTOYHBIC
IIPU3HAKY MOHOTOHHOCTH U IIOCTOSIHCTBA (DYHKIIUH.

33. JlocTaTouHbIi PU3HAK CYIIECTBOBAHUS SKCTpeMyMa (DyHKIIHH.

34. HauOounpliee 1 HauMeHblIIee 3HaueHne QyHKIIUN Ha OTPE3Ke.

35.Kpurepuil JIOKalnbHOIO 3KCTPEMyMa, OCHOBAHHBII Ha BTOpOHl mnpous3BoaHOH. IlonsaTHe
BBIYKJIOCTH, BOTHYTOCTH (QyHKIMHU. TOUKH neperuoda.

36. [Ipu3HaKy BHITYKIOCTH (BOTHYTOCTH) (DYHKIINH.

37. Heobxoammoe 1 TOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUEK Mepernda. ACUMIITOTEHI.

38. O6mas cxema uccieoBaHus QYHKLIUU U TOCTpOEHHE rpadukKa.

39. IlepBooOpaznas pyHKIMU. TeopeMbl 0 TepBOOOPaA3HBIX.

40. HeonpenenenHslii uHTErpail. Teopema cyiiecTBOBaHUS.

41. CBoiCTBa HEONPEIEIEHHOTO UHTErPAJIa.

42. MeToapl MHTETPUPOBAHUS: METO]I Pa3JI0KEHNUS; TOJICTAHOBKH; 10 YaCTsIM;

43. IHTerpupoBaHye BbIPAKEHUM, COJIEPKAIINX KBaJIPATHBIN TPEXWICH;

44. VIaTerpupoBaHue palliOHANBHBIX QYHKIUH U IPOCTEHIINX UPPALIMOHAIBHBIX (QYHKINH;

45. aTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIIUH.

46. ITonsiTue 0 HEOEPYIIMXCSI UHTETpajiax.

47. IloHATrE NHTErPAIBHON CyMMBI. [ €OMETpHUYECKHI CMBICI ONPEAEIEHHOTO HHTETpaa.

48. Teopema cyI1ecTBOBaHUs ONPEACIEHHOI0 HHTErpasa.

49. CpoiicTBa OMpEAEIECHHOIO0 HHTErpasia.

50.IIoHsATHE OMpENENIEHHOr0 HMHTErpaja ¢ NEPEMEHHBIM BEPXHUM IPEIEIOM, TEOpEMa O €ro
g depeHInpyEeMOCTH.

51. ®opmyna HeroTona-JlelOHUIIA.

52. TeopeMa 0 3aMeHE ITEPEMEHHON B ONPEIETICHHOM HUHTETpaJIe.

53. Meroa UHTErpUPOBAHHUS 10 YACTSIM B OIIPENEIEHHOM UHTETpalle.

54. DKOHOMHUYECKHE MPUIIOKEHHUSI ONPENICTICHHOT0 UHTErpaia

Kpurepun oueHuBaHusi:
JlaHHBIN TIepedYeHb BOIPOCOB [UIsl IMPOBEJIEHUS OIpoca SBJISETCS NPUMEPHBIM. OH MOXET
aKTyaJIu3UpPOBAThCS MPENOJaBATENEM 10 HEOOXOIUMOCTH.



Onpoc TeMaTHYECKH OXBATHIBACT BCE pasfiefibl y4eOHOro Kypca W IMPOBOJAUTCS B YCTHOW WIIH
nmucbMeHHOW (QopMe (Ha ycMmoTpeHue TmpemnoaaBaTens). [pynmupoBKa BOMPOCOB MJIS  OIMpoca
MMPOU3BOAUTCA MPCIIOJaBaATCIICM.

MakcuMaJbHOe KOJIn4ecTBo 0a110B — 40 0a/1J10B

3a y4yacTue B omnpoce 00ydJaromuicss MOXeT moayduTs a0 40 6amios. B xone onpoca mpu oTBere
Ha OTJCJIbHBIN BOIIPOC 00YYAIIUKCS MOKET OTYUYHUTh JI0 2 HAJIIOB

2 das1a JlaH ToJIHBIA, pa3BEpHYTHIH OTBET HAa IOCTABJICHHBIM BONPOC, CUCTEMHO IOKa3aHa
COBOKYITHOCTh OCBOCHHBIX 3HAaHHUA 00 0OBEKTe, NPOSBISIONIASICS B CBOOOHOM
OTEPUPOBAHUU OCHOBHBIMH MOHSATHUSAMHU Yy4ueOHOro Kypca. OTBET XapaKTepu3yercs
COIEPKATENBHOCTBIO, KOHKPETHOCTBIO, 3HAHUEM OCHOBHOM M JIONOJHUTEIBHOU
JUTEpaTyphl, PEKOMEHyeMOW IO TeMe, YETKOCThIO U JIOTHYHOCTBHIO H3JI0KEHUS
Marepuana.

1 6ana Jlan HemoJIHBII M HEMNOCJEeJ0BaTENbHBIII OTBET HAa IIOCTABJIEHHBIM BOMIPOC.
[IpucyTcTBYIOT (PparMeHTapHOCTb, HEJIOTMYHOCTh H3N0KeHus. OOyuaromuiicss He
OCO3HAeT CBSI3U MEXJy IOHSATHSAMH, KOHLENTYyaJbHbIE IEPEeCEeYeHUs], CTPYKTypHBIE
3aKOHOMEPHOCTH. OTCYTCTBYET KOHKPETHU3ALMsI U JOKA3aTENbHOCTh. JlOMOJIHUTENbHbBIE
U YTOYHSIOUIME BONPOCH IpenojaBaTelis HE MPUBOAAT K KOPPEKLUMU OTBETa Ha
IIOCTABJIEHHBIE BOIIPOCHI.

0 6as10B OOyuatomuiics 3aTpyAHAETCS] OTBETUTh Ha BOIPOCHI

3 MeToau4yecKue MaTepuasibl, OmpejesAIIAe NpPOoLEeAypPbl OLEHUBAHUA 3HAHWH,
YyMEHUH, HABbIKOB Y (MJH) ONbITA [JeATEeJbHOCTH, XapaKTEepPU3YWILUX ITalbl
dopmMHupoBaHuA KOMNETEHLUI

[Ipouenypsl oneHUBaHUS BKIIOYAOT B ce0s TEKYyHIMH KOHTPOJIb U IMPOMEXKYTOUHYIO
aTTECTAIUIO.

Tekymmuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C HCIOIb30BAHUEM OLIEHOYHBIX CPEJICTB,
IIPEJICTABICHHBIX B M. 2 JaHHOTO NPUJIOXKEHUS. Pe3ynbTaThl TEKYIIEro KOHTPOJS IOBOISATCS 10
CBEJICHUS CTYJEHTOB JI0 IPOMEKYTOUHOMN aTTECTAl[1H.

IIpoMeskyToUHasi aTTECTALUS IPOBOIUTCS B (hOpME 3aUeTa.

3ayeT MPOBOJUTCS IO PACIHMCAHUIO NPOMEXKYTOUHOM aTTecTallid B IMHCbMEHHOM BHJIE.
KonnuectBo BompocoB B 3aueTHOM 3aaaHud — 3. IIpoBepka OTBETOB M OOBSBICHHE PE3YIbTATOB
IIPOU3BOJUTCS B JI€Hb 3aueTa. Pe3yibTaThl aTTecTalMy 3aHOCATCS B BEIOMOCTb M 3aUETHYIO KHHXKKY
crynenta. CTyIeHTbI, HE MPOILIEANINE MPOMEXKYTOUHYIO aTTEeCTallMi0 MO TrpaduKy MPOMEKYTOUHON
aTTeCTalluy, TOJKHBI TUKBUIUPOBATH 33J0JDKEHHOCTh B YCTAaHOBJIEHHOM IMOPSJIKE.



Ipuioxkenue 2
METOANYECKHUE YKA3AHUS 11O OCBOEHUIO JUCHUIIJIMHBI

Y4eOHBIM MJIaHOM MPEAYCMOTPEHBI CIIETYIOIINE BUbI 3aHSITUMN:

- JIEKLIUU;

- IPAKTUYECKUE 3aHATUS.

B xone mpakrtudyeckux paboT pa3BUBAIOTCS HABBIKUM NPUMEHEHHMs] MATEMaTHMYECKUX METOJOB,
BbIOOpa HMHCTPYMEHTAJBHBIX CPEACTB i 00paOOTKM M aHaiM3a S3KOHOMUYECKHMX JaHHBIX B
npodecCUOHATIBLHOM 1A TeIbHOCTH

[Ipu noAroTOBKE K MPAaKTUYECKUM 3aHATUSAM KaXKIbIH CTYJEHT JIOJIKEH:

— W3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JIUTEPATYPY;

B mnpouecce NoAroToBKM K NPAaKTHYECKUM 3aHATHAM CTYAEHTBI MOTYT BOCIOJIB30BaThCS
KOHCYJIbTAl[USIMU NIPENOIaBaTENs.

Teoperuueckne BOMPOCH JODKHBI OBITh WM3YYEHBI CTYACHTAMH B XOAE CaMOCTOSTEIHHOMN
pabotel. KoHTpomb camocTOATENbHOW pabOThl CTYAEHTOB HajA Y4eOHOW MporpaMMmoil Kypca
OCYLIECTBIIIETCS METO/JO0M ompoca. B xozne camocTosTenbHOW paboThl KaxAbl CTYIEHT 00s3aH
IPOYUTATh OCHOBHYIO M IIO BO3MOXXHOCTH JOIOJHUTENIBHYIO JHMTEpPaTypy IO M3y4yaeMo TeMe.
Bbiienute HENOHATHBIE TEPMUHBI, HAWTH UX 3HAYCHUE B JINTEPATYpE.

JUis IOArOTOBKM K 3aHATHSIM, TEKYIIEMY KOHTPOJIIO U MPOMEXYTOYHOM aTTeCTalluu CTYAEHTHI
MOTYT BOCIIOJIb30BaThCs AJIEKTPOHHO-OMOIMOTEUHBIMU cUcTeMaMu. Taroke o0ydaromuecss MOTyT B3SITh
Ha JIOM HEOOXOIUMYI0 JUTepaTypy Ha aOOHEMEHTE YHHUBEPCUTETCKOH OuOIuMoTeku Win
BOCIIOJIb30BaThCSl YUTAJIbHBIMU 3aJIaMHU.



