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KA®EJIPA OO0IEeIKOHOMHYECKHE U CIeNHAIbHBIE THCIHIIINHBI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<CemecTtp Ha 1(1.1)
Kypee>) Htoro
Henens 16
Bun 3anaruit v | PO | vIo PII
Jlexuu
IIpaxkTuueckue
Hroro ayn. 12 |12 |12 |12
KonTtaktHas padota 12 [12 |12 |12
Cawm. pabora 92 192 192 (92
Yacel Ha KOHTPOJIb 4 4 4 4
HUroro 108 | 108 | 108 | 108
OCHOBAHMHME

Y4eOHBIN TUTaH YTBEPKACH YIEHBIM COBETOM By3a OT 28.02.2025 1. mpoTtoxoi Ne 9.
Pabouas nporpamma cocTtapieHa Ha OCHOBE pabodel MporpaMMbl YKa3aHHOM TUCHMIUIMHEL, yTBepxkaAeHHOH B PI'BOY
BO PI'DY (PMHX) c yderoM YyCIOBHH pealn3aliiii TPOrpaMMbl OakajaBpuara, IEUCTBYIONMX B (unaie

(benepaabHOro roCyIapcTBEHHOTO OIOMKETHOTO 00pa30BaTeNbHOIO yUpesKaAeHHs Bbicuiero oopasoBaHus «PocToBckuii
rocygapcTBeHHbIN 3koHoMuueckuil yausepcureT (PUHX)» B . MuiepoBo PoctoBckoii obnactu

[Iporpammy cocraBui(u): kK.p/m.H., nouieHt, T.B. boraues;k.3.H., nonent, H.A. Pyrra

3aB. xadenpoii: k.3.H., moreHT T.A. Beiconkas



1. IIEJIX OCBOEHMUSA JUCIUILJINHBI

1.1| obecnieuenme 6a30BOH MaTeMaTHIECKOH MOATOTOBKH CTYJCHTOB B 00JACTH OCHOBHBIX ITOHATHH M METOOB MaT€MaTHYECKOTO
aHann3a 1 JMHEWHOM anreOpbl, NX PUMEHEHHS P PEIICHNH MAaTeMaTHYECKNUX, SKOHOMUYECKUX U MHBIX MPUKJIAIHBIX 3371a4;
(hopMHpOBaHNE MATEMATHIECKON KyJIBTYPbI U CHCTEMHOTO MBIIUICHUS

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA JUCIHUIIJINHBI

YK-1. Cnoco6eH ocyuiecTBJIsITh MNOMCK, KPUTHUECKUI aHAIU3 U CHHTe3 MH(OPMALMHM, NPUMEHATb CUCTEMHBIH MOAXOX JIsi
peleHus MOCTABJIEHHBIX 32124

B pe3yjabTaTre 0CBOCHHUS JUCHHUIIJINHBI oﬁytmmumﬁcn JOJIZKEH:

3HaTh:

METOJIbI KOJIMIECTBEHHOTO M Ka9eCTBEHHOTO aHallN3a, IPUMEHSIEMbIE B CHCTEMHOM ITOJXOAE ISl pEHICHUs 3a7a4 B MPOoQpeCCHOHATBLHON
JIESITeTLHOCTH (COOTHECEHO ¢ MHAnKaropoM YK-1.1)

Ymern:

MPUMEHITh METOABI KOJIWYECTBEHHOTO M KAayeCTBEHHOTO aHalln3a, NPUMEHSEMbIe B CHCTEMHOM IOIXOAE ISl pelIeHUs 3amad B
npodeccuoHaIbHOM 1eATENbHOCTH (COOTHECEHO ¢ MHANKaropoMm YK-1.2)

Baagernb:

HABBIKAMHU MPUMEHCHUS METOJOB KOJIMYECTBEHHOIO M KaY€CTBCHHOIO aHANN3a, IPHUMEHICMBIX B CHCTEMHOM MOAXOIC IS PEIICHHUS
3a51a4 B Mpo()eCCHOHABHON IeATEILHOCTH (COOTHECEHO ¢ nHauKaTtopom YK-1.3)

3. CTPYKTYPA U COAJEP)KAHUE JUCIUIIJINHBI

Pazpnein 1. DiieMeHThI JIMHETHOI a/1re0phI

Bupa 3ausitus / Cemectp /| KonmuectBo

pa6otsl / ¢popma ITA Kypc 4acoB Komnerenun

Ne HaunmeHnoBaHue TeMbl, KPaTKoe coaep:KaHue

Tema "Marpunpl, onpenenuTe]M U UX CBOMCTBA. JIMHEWHBIE onepanuu
Han Marpunamu. [lepemHOXeHume Marpun. Marpuna, oOparHas K
3aaHHOM. MarpuyHble ypaBHeHUs. PemieHwe cucteM JIMHEHHBIX
anrebpanyeckux ypasaenuii (CJIAY)".

Marpunsl. JluneilHble omepanuu HaJ MaTpullaMd U HX CBOMCTBA.
1.1 | YmMHO)eHue marpunl. CBoiicTBa mepeMHOKeHHsI MaTpull. Onpenenurteny 2-| JIeKIHOHHBIE 3aHATH 1 2 VK-1
ro u 3-ro mnopsakoB. CBoiicTBa ompenenuteneil. Pemenue cucrem
JUHEHHBIX anreOpanyeckux ypaBHeHui (CJIAY) meromom Kpamepa.
Pemenne onpeneneHusix CJIAY meromom I'aycca. Marpuma, oOpatHas K
3aJaHHON. AJITOPUTM HaXOXJICHUS 00paTHON Martpuilbl. OCHOBHBIC THIIBI
MaTpuuHbIX ypaBHeHUH. Pemenue CJIAY MaTpuuHbIM CIIOCOOOM.

Tema "Marpuipl, OnpenenuTe]M U UX CBOHCTBA. JIMHEWHBIE omepanuu
Hay Marpuiamu. IlepeMHOXeHHMe Marpun. Marpuma, oOparHas K
3alaHHOM. Marpu4Hble ypaBHEeHHUs. PemieHue cucTeM JIMHEHHBIX
anrebpanyeckux ypasaenuii (CJIAY)".

Marpunsl. JluHeiiHble omnepanuu HaJ MaTpullaMd U HX CBOMCTBA.
1.2 | YmMHOXeHne Matpun. CBoiicTBa mepeMHOXKEHU Marpull. OnpexenuTenn 2-
ro u 3-ro mopsakoB. CBoiicTBa ompenenuteneil. Pemenune cucrem
JUHEHHBIX anredpanyeckux ypaBHenuid (CJIAY) merogom Kpamepa.
Ceemenne CJIAY k MarpuuHOil QopMe U ee pelleHHe MaTpHUYHBIM
cnocobom. Pemenne CJIAY wmeromom Iaycca. Teopema Kponekepa-
Kanennu o coBmectnoctu CJIAY. Pemenne ognoponusix CJIAY.

[IpaxTuyeckue 1 5
3aHATHS

VK-1

Tema "Marpuipl, onpeaenuTe]d U UX CBOMCTBA. JIMHeWHBIE omepanuu
Haja Marpunamiu. [lepeMHO)xeHne MaTpun”.

Marpunpsl. JluneiitHple omepanuy Haa MaTpUIlaMd W HX CBOMCTBA. CamocTosTenpHast | 5
YMuoxenue marpuil. CBoiicTBa nepeMHOKeHHsI MaTpull. Onpenenurenu 2- pabora
ro u 3-ro mnopsgkoB. CpoiicTBa ompenenuteneid. Pemenne cucrem
JMHeNHbIX anredpandeckux ypasHenuit (CJIAY) merogom Kpamepa.

1.3 YK-1

Tema "Ompemenutenn u wux cBoiictBa. Pemenune CJIAY wmeromom
Kpamepa".

1.4 | Bbluucnenue onpenenutenei 2-ro u 3-ro nopsiakos. Pemenue CIIAY
metonoM Kpamepa. Brruncnennme onpenemureneit 4-ro  mopsaka C
HCIIOJIb30BAHUEM CBOICTB ONIPEICIUTENCH.

CamocTosTeIbHAS 1 2

paGora VK-

Tema "Marpuua, oOparHas K 3aganHoil. Marpudnble ypaBHeHus. Pemenne
cucTeM JuHeHHbIX anreOpanueckux ypasHeHuit (CJIAY) marpuyHbIM
crniocoboM. Pemenue onpenenennsix CJIAY meronom I"aycca”. CamocrosiTenbHast 4
Pemrennie onpenenennpix CJIAY meromom [Maycca. Marpuia, oOparHas K pabora
3aJJaHHON. AJITOPUTM HaXOXJCHUs 00paTtHON Matpuilbl. OCHOBHBIC THIIBI
MaTpuuHblX ypaBHeHHH. Pemenne CJIAY mMaTtpuuHbIM ciocoOoMm.

YK-1




Tema "Perenne CJIAY marpuussiv ciocobom".
16 Ceenenne CJIAY k marpuuHoit ¢GopMe M ee pelIeHHE MaTpHYHBIM CamocTosTenpHast 1 4 VK-1
’ cnocobom. Pemenne CJIAY wmeromom I'aycca. Teopema Kponekepa- pabora
Kanenmu o coBmectHocT CJIAY. Pemmenne onqaoponasrx CJIAY.
Tema "Marpuma, ofOparHas K 3aJaHHOW. PemeHune MaTpUYHBIX
i o N CamocrosiTenbHast
1.7 | ypaBHeHuit". AJNTOpUTM HaXOXJICHHS MATPHIbI, OOpPAaTHOH K 3a/JaHHOM. pabora 1 2 VK-1
pelIeHre OCHOBHBIX TUIIOB MATPHYHBIX YPAaBHCHUI.
1.8 | Pemenue npakTuueckux 3aiaHuii ¢ npumenenueM nakera LibreOffice CaMo;;%’;TTzHLHaﬂ 1 6 VK-1
Pa3nen 2. DieMeHThI BeKTOPHOI aJIred0pbl M aHAJIMTHYECKOH reoMeTpuu
Buj 3ansTus / Cemectp /| KoamuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKOE COAEP:KAHHE Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Tema "Bekropsl W JIHHEHHBIE ONepalWd Hal HUMH. AHAIWTHYECKas
reomeTpus Ha ockoctH. [Ipsimas. Kpusbie Broporo nopsiaka"
BexTopsbl, nuHeiiHble omepanyMM HaJl HUMU M UX CBoiicTBa. Bekropnl B
2.1 | mexap-ToBOi MPsAIMOYTobHOI cucreMe KoopauHar. Ckalsipoe U BeKTOpHOE | JIeKIMOHHbIE 3aHATUS 1 2 VK-1
MPOU3BEICHUS IBYX BEKTOPOB. CMEIIaHHOE NPOU3BEACHUE TPEX BEKTOPOB.
[Ipsimast Ha IUIOCKOCTU M OCHOBHBIE CIIOCOOBI e 3a1anus. Kpubie BToporo
MOPSIKA: OKPYIKHOCTb, ILIMIIC, runepOoa, napadona.
Tema "Bektopbl W IJMHEHHBIC ONEpalUKM Hal HUMH. AHAIUTHYECKas
reomeTpus Ha iockoctH. [Ipsmasi. Kpusbie Broporo mopsiaka".
CroxeHHe W BBIYMTAHUE BEKTOPOB B reomerpuyeckor gopme. JInHeliHbie
omepanyM HaJ BEKTOpaMH B KoopauHaraX. "CKaJsipHOE IpOU3BEICHHE
75 |/BYX BEKTOPOB. BexropHoe npousBeneHHe ABYX BeKTOpoB. CMeliaHHOE [Mpaktiyeckue | ’ V-1
’ TpOU3BeTIeHNHEe TpeX BeKTOpoB'". CKalsipHOE MPOH3BEIECHHE ABYX BEKTOPOB 3aHATHUS
B KoopauHarax. BekTopHoe mpousBeneHue IByX BeKTOpoB. CMelraHHOe
MIPOU3BEICHHE JBYX BEKTOPOB.
Pasnuunble cnocoObl 3amaHusi HpSAMOW Ha IUIOCKOCTH. IlpakTHdeckue
3aaHKsl HA OKPYXKHOCTb U IPSIMYIO Ha INIOCKOCTH.
Tema "BekTops! ¥ JIMHEHHbIE ONepauy HaJl HUMH'".
. . CamocTosiTenpHas
2.3 | CnoxeHue ¥ BEIYMTAaHHE BEKTOPOB B reoMeTpudeckoii popme. Jlnneitnse pabora 1 4 YK-1
oIepanuy Hajl BEKTOpaMH B KOOpJIMHATAX.
Tema "AnamuTmueckass reoMmeTpus Ha 1ockoctd. [Ipsimas. Kpussie
54 |BTOporo nopsiaka'. CamocTosiTenpHas 1 3 VK-1
Pa3nuunble crnocoObl 3asaHust NpsIMOM Ha IUIOCKOCTH. [IpakTnueckue pabora
3aaHKsl Ha OKPY)KHOCTb U NPSIMYIO Ha IIOCKOCTH.
2.5 | Peurenue npaktuueckux 3amannii ¢ npuMeHenneM makera LibreOffice CaMO;;%:_anHaﬂ 1 6 YK-1
Paznen 3. [Ipeneast. IuddepennuanbHoe ncuucjieHne PyHKIUM OHOM NepeMeHHOI
Bun 3ansitus / Cemectp /| KonmuectBo
Ne HaunmenoBaHue TeMbl, KPaTKoe coJepKaHue Komnerenuun
pabotsl / popma ITA Kypc 4acoB
Tema '"Ilpemenbl. PackpbiTne anreOpandeckux HEONpPEICICHHOCTEH.
IIpousBonHbIe".
Omnpenenenue npenena ¢ynkuun. CpoiicTBa npenenoB. OCHOBHBIE THITHI
HEOINpPEeCNICHHOCTEel M CcmocoObl  MX  packpblTHsi. HempepbIBHOCTB
3.1 ymKiuin. N JlexunoHHbIe 3aHATHSA 1 2 VK-1
Omnpenenenne npousBonHoit. IlpaBuna muddepenunposanus. Tabnuua
npousBonHbIX. [Ipom3Bognbie Beicnx mopsakoB. [IpaBuino Jlomwmrans.
[Ipumenenne nMpou3BOIHBIX. PackpbiTre HEONpeneneHHOCTEe! C TOMOIIBIO
npaBuia Jlonuransd. IIpuMmeHeHMe NPOU3BOAHBIX K HCCIIEJOBAHHIO
GbyHKIHH
Tema "Ilpemembl. PackpeiTme anreOpandecKuxX HEOMPEACTCHHOCTEH.
MIPOU3BOJHBIE" .
Beruncnenue npenenos. PackpsiTue anreOpandeckux HeoIlpeieeHHOCTeH
32 (0/0), (c0/0), (00-00), (0*00). [paxTHyeckue 1 2 VK-1
™ |llpaBuna muddepenumpoBanus. Tabmuma npousBoxHbIX.OTpaboTKa 3aHATHS
TexHuku  auddepenuuposanus.  duddepenuupoBanue  GyHkuuii,
3aJaHHBIX HESBHO M MapaMeTpuueckd. HaxokaeHne NpOHU3BOIHBIX
BBICIINX MOPSAKOB.
Tema '"llpemensl. PackpbiTie anreOpanveckux HeEOMpeAeIeHHOCTEH" .
. CamocTosiTenbHas
3.3 | Bouucnenue npeznenos. PackpeiTie anredpanyeckux HEONpeAeeHHOCTeH 6 1 2 VK-1
(0/0). (o)), (20-0), (0*). ppo
34 Tema "Crernpenensi. CpaBHeHHE OECKOHEUHO MabIX BETHIHH". CamocrosTenpHas | 5 VK-1
: Cneurnpenensl. CpaBHEHHE OECKOHEYHO MaJbIX BEJTUUHUH. pabora
Tewma "IIpousBonHsie".
Omnpenenenne npousBognoi. IlpaBuna auddepenumposanus. Tabnuna
CamocTosiTenpHas
3.5 |mpousBoxmHbIX. [IpomsBomHble BeIcIIMX mopsakoB. [IpaBwio Jlomurans. pabora 1 2 YK-1

[IpumeneHne npon3BOAHBIX. PackphITHE HEONPENEICHHOCTENH C TTOMOIIBIO
npaBwia Jlonutansa. IlpumeHeHuMe NPOM3BOAHBIX K  HCCIEIOBAHUIO




byHKIH.
Tema  "JluddepenunpoBanne  QGyHKUMi, 3aJaHHBIX  HESIBHO U
36 |Mapamerpuuecky. [Tpou3sBoxHbIE BBICIINX MOPSAKOB". CamocrosiTesbHast 1 5 VK-1
| Juddepenuuposanne (yHKIMI, 3aJaHHBIX HESIBHO M IApaMETPHUYCCKH. pabora
HaxoxaeHue npon3BOAHBIX BBICIINX MOPSAKOB.
Tema "quddepenuman. [Ipasuno Jlonurans".
. CamocrosiTesbHast
3.7 |Haxoxnenue muddepenmanon GyHKIHH. Packpeitue 6 1 4 YK-1
HEOIPEIeNICHHOCTEH ¢ momouibio npasuia Jlonuras. pabora
Tema "HccnenoBanye QyHKLHUIHA ¢ TOMOIIBIO IPOU3BOIHBIX".
38 UccnenoBanne ¢QyHKIHA HAa MOHOTOHHOCTh M TOYKH 3KCTPEMyMa. CamMocTosTenpHast | 4 VK-1
" | UccnenoBanne (yHKIHMHA Ha BBITYKJIOCTh, BOTHYTOCTb, TOYKH Heperuda. pabora
ITonHoe uccnenoBanue GpyHKIUH.
3.9 |[Pemenue npakTH4ecKuX 3alaHuiil ¢ npuMeHeHneM nakera LibreOffice CaMo;z%’:)TTzHLHaﬁ 1 6 YK-1
Paznen 4. HeonpeneJieHHblii U onpeaeIeHHbI HHTErpaJl.
Buj 3ansTus / Cemectp /| KoamuectBo
Ne HanmenoBaHue TeMbl, KpaTKoe codep:kaHue Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Tema "IlepBoobpasnas. HeonpeneneHHblit HHTErpas u ero cBoicTea'.
41 Ilonsitne M cBoiicTBa nepBooOpa3sHOi M HeompexneneHHoOro uHrerpana.| CamocrosrenbHas 1 4 VK-1
Tabnuua wuHTerpanoB. MHTerpupoBaHue BBIPAKEHHH, colepKalux pabora
KBAIPaTHBIH TPEXWICH B 3HaMeHatele. IHTerpupoBanue o 4acTsim.
Tema "OmpeneneHHblii HHTErpasl. MeTOABl HHTETPUPOBAHUS IO 3HAKOM
OIpe/IeNICHHOTO HTerpaa’.
42 VHTerpupoBaHue panyoHAIbHBIX W HPPALMOHAIBHBIX (QyHKIuil. Metonsl| CaMocTosTenbHas 1 4 VK-1
" |unrerpupoBanus  TpuroHomerpuueckux — ¢GyHkumi.  OnpenereHHbINH pabora
uHTerpan u ero cpoiictBa. Popmyna HeroroHa-JleitOHMIIa BBIYHUCICHUS
OIPEICNICHHOTO MHTErpaa.
Tema "HHTerpupoBaHue panuoHanbHbIX (yHKUMH. VppalMoHaNbHBIX U
TPUTOHOMETPHUYECKHUX (PYHKLHI".
43 HurerpupoBanue panroHaNbHbIX (QYHKIMHA ¢ MoMomplo pasnoxenus ux| CamocrosTenbHas 1 6 VK-1
Ha mnpocreimme ApoOu. MHTerpupoBaHue MPPALMOHAIBHBIX (DYHKLUH C pabora
MOMOLIBIO CTENEHHBIX 3aMeH. Mertozs UHTETPUPOBAHNUSL
TPUTOHOMETPUYECKHUX (DYHKIIMH.
4.4 Tema "HuTerpuposanue no yactsim". CamocrosiTesbHast 1 4 VK-1
" | MHTerpupoBaHue IO 4aCTAM. pabora
Tema "OmnpeneneHHblii HHTErpajs. MeTOAbl MHTETPUPOBAHUS O 3HAKOM
OIpeIeNICHHOro HTerpaia’.
CamocTosiTenpHas
4.5 |HaxoxneHHe ONpENENCHHBIX HHTETPAOB C  IIOMONIBIO  (hOPMYIBI 6 1 4 VK-1
Herorona-Jleiibuuia. 3amMeHa MepeMEHHOH MO 3HAKOM OMPEIeICHHOTO pabora
UHTErpala.
46 Tema "HecobcTBeHHBIH HHTErpan”. CamocrosiTenbHas 1 5 VK-1
" | BeruncieHne HeCOOCTBEHHBIX MHTETPAJIOB. pabora
Tema "I'eomeTpuuecknue U SKOHOMUUECKUE MPUIIOKEHUS HEOTIPEAEIICHHOTO
¥ OIpeIeJICHHOTO HHTerpana'.
. CamocrosiTesbHast
4.7 |BbluucieHue IIOMAAEH, MIMH AYyrT W OOBEMOB C  IOMOILIBIO 6 1 2 VK-1
OIIPEICNICHHOTO UHTErpana. JKOHOMHYECKUE NPUIIOKEHHUS! ONPEAEIICHHOTO pabota
HHTErpaa.
4.8 | Pemenue nmpakTHYeCcKUX 33aHUi ¢ mpuMeHeHHeM makera LibreOffice CaMO;z%’:)TTZHBHaﬂ 1 6 VK-1
4.9 |TlonroroBka K MpOMEXYTOYHON aTTECTALUI 3auer 1 4 YK-1

4. POHJ] OIEHOYHbBIX CPEACTB

CprKTypa n COOCpKaHHUC d)OHﬂa OLCHOYHBIX CPCACTB Il TIPOBCACHHSA TCEKYLICTO KOHTPOJA H HpOMe)KyTO‘-IHOﬁ arTeCTalnu
MpEACTaBJICHBI B HpI/IJ'IO)KeHI/II/I 1 x pa60qel‘/'1 nporpamMme JUCHUIIIIUHBI.

5. YYHEBHO-METOAUYECKOE 1 THOOPMAIIMOHHOE OBECTIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTODBI, Bubnuorexa /
3arnaBue WznarenscTBO, TONI
COCTaBUTENH Kommuectso
1 I'ycak A. A., OCHOBBI BBICILICH MaTeMaTHKH: IOCOOUE IS Mumuck: TerpaCucremc, OBC «YHuBepcureTckas
Bprunkosa E. A. CTYZACHTOB BY30B: yueOHOE ocoOue 2012 OubnmoTeka OHIANH»
2 I'psuBuits B., JIysun H. | Kypc nquddepenmansHOro 1 HHTErpaabHOro Mocksa, Jlenunrpan: OBC «YHuBepcutTeTcKas
H. WCYUCIICHUN: YICOHUK OI'H3, 1942 OuOIMOTEKA OHIAHY
3 Makapos E. B., JIyury | Bricuiast MaTemaTrka: pyKOBOACTBO K PEIICHUIO Mocksa: ®u3mariut, 2005 | OBbC «YHUBepcureTcKas

K. H. 3a1a4: yaeOHoe mocodue

OuOIMOTEKA OHIAHY




ABTODBI,
COCTaBUTEIU

3arnnaBue

WsnarenscTBo, IO

bubnuorexa /
KomuecTBo

Uysenkos A. @.,

Marematuka: yueOHOe mocooue

PocToB-Ha-/lony:

OBC «YHuBepcureTckas

Caxaposa JI. B,, Usnarenscko- OnOIMOTEeKa OHJIAHY
Crproxos M. b. nonurpaduyecknii
xomiuiekc PTOY (PUHX),
2019
T'ycak A. A. Beicimast Maremaruka: yaeOHUK Mumnck: TerpaCucremc, OBC «YHuBepcurerckas
2009 OubnmoTeka oHIaANH»
Crynent. Actiupant. MccnenoBarens: BrnagmBoctok: Dkcrept- OBbC «YHuBepcurerckas
BCEPOCCUNCKUIN HAyYHBIN )KypHAJL: )KypHaI Hayxka, 2020 OuOIMOTEeKa OHJIANHY»
Epmosa 11.B., Maremaruka. [InddepeHnnanbHoe HCUUCICHUE Mocksa: OOO "HayuHo- OBC «Znaniumy»
MuneeBa T.A. (yHKUMIT OTHOM 1 HECKOJBKHX IePEMEHHBIX: M3IaTENIbCKUI LIEHTP
VueGHoe mocodue NH®OPA-M", 2025
Kynukor B.B. JluckpeTHasi MaTeMarrka: YuebHoe mocobue Mocksa: U3narensckuit OBC «Znanium»

Lentp PUO®, 2025

9 Bpycos I1. H., OBC «Znaniumy

®umarosa T. B.

duHaHCcOBas MaTeMaTHKa: YueOHOe mocooue JJIs
MarucTpoB

Mocksa: OOO "Hayuno-
U3/aTENIbCKUI LIEHTP
NH®PA-M", 2025

5.2. IlpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

HCC "Tapant” https://internet.garant.ru
®denepanbHas TOCyAapCTBEHHAS CITy:K0a CTaTUCTUKH https://rosstat.gov.ru/ (cBOOOTHBIN 1OCTYII)
Oomiepoccuiickuii MaTeMaTHdeckuil moprai http://www.mathnet.ru/ (CBOOOIHBIH HOCTYIT)

5.3. [lepeueHb MpOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
CBo0omHO pacnpocTpanseMblit oucHbli makeT LibreOffice

5.4. YueOHO-MeTOAHYECKHE MATEPHAJIbI 111 00y4AI0LIHUXCSH ¢ OrTPAHMYCHHBIMHU BO3MOKHOCTSIMH 310POBbSI

HpI/I HeO6XOZII/IMOCTI/I 110 3asIBJICHHUIO o6yqalomeroc;1 C OTrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA y‘le6HO-MeTOZ[I/I‘-IeCKI/Ie Marepuabl
HpPEeOCTaBIAIOTCA B (hOopMax, aJaliTHPOBAHHBIX K OTPAHHUYCHUSAM 3I0POBbS M BOCHpHUATHS MH(popMmarwu. [ JIMI] ¢ HApyHUIEHHSIMHU
3penus: B hopme ayauodaiina; B meyaTHoi GpopMe yBelHYeHHbIM mpudToM. st KL ¢ HApYUICHUAMHU CliyXa: B (JopMe SIEKTPOHHOTO
JAOKYMCHTA,; B e4aTHOH (bopMe. I[J'IS[ Jinl ¢ HapyHICHHUAMU OIIOPHO-ABUTATCIIBHOIO allrapara: B (1)0pMe OJICKTPOHHOI'O JOKYMCHTA, B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE JTUCIIUITJINHBI

IMomemienust s BceX BUAOB padoT, NPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMILICKTOBAaHBI HEOOXOOMMOW CIECHUATH3HPOBAHHON
y4eOHOI MeOeIbI0 U TEXHHYSCKUMH CPEICTBAMH O0YICHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHANBLHBIN KOMITBIOTEDP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOD;

- 9KpaH / MHTepaKTHBHAS TOCKA.

7. METOIUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCA IO OCBOEHHIO JUCTIIMITIMHBI

Meroandeckue yka3aHHS 10 OCBOSHHIO AMCIUIUTIHEL peicTaBieHs! B [Ipunoxennn 2 k pabodeii mporpaMMe TUCIIUIIIHHEL




®OH/J OHEHOYHbIX CPEJICTB

IIpuioxenue 1

1 OnucaHue nokKa3saTeJiel U KPpUTEPUEB OL€HHUBAHUA KOMHeTeHuHﬁ Had pa3/IMYHbIX
ITalnax ux (l)OpMPIpOBaHI/IH, OIMMHUCAaHHUE IIIKAJI ON€HHBAHUA

1.1 Ilokazarenu ¥ KpUTEPUH OIICHUBAHMSI KOMIIETEHII:

3VH, cocrasisroniue
KOMIICTCHIIUHO

Tlokazarenu olleHUBAHUS

Kpurepuu onieHuBaHus

CpenctBa
OLICHHUBAHUA

VYK-1: CnocoGeH oCyIecTBIATh MOUCK, KPUTUYECKUH aHAJIU3 U CUHTE3 MHPOPMAIH, TPUMEHSTh

CUCTEMHBIH noaAxoa Jjid pCIICHM A MMOCTABJICHHBIX 3a1a4

3HaTbh METO/IBI
KOJIMYECTBEHHOTO U
KaueCTBEHHOTO aHAJIN3a,
MIPUMEHSIEMBIC B
CHUCTEMHOM TIOJIXOJIC JIIS
pelIeHus 3a/1a4 B
npohecCHoHATBHOM

NS TEITbHOCTH

M3y4aeT OCHOBHYIO U
JOIIOJIHUTEIBHYIO
JTUTEPATYPY, COACPIKALTYIO
Marepuai 00 OCHOBHBIX
HHCTPYMEHTAJIBHBIX
CpeAcTBax u
MaTeMaTHYECKUX METOAax,
HCIIOJIb3YEMBIX IJIA
00paboTku
OKOHOMUYCCKUX JAaHHBIX,
MeTOo/Aax
muddepeHInanTbHOTO U
HMHTErpajibHOro
WCYHCIICHUS JJIs
MOATOTOBKH K 3a4eTy, U
OTpoCy

MOJTHOTA U
COJIEPKATEIBHOCTh
OTBETa Ha 3a4eTe, yCTHOM
OIpoce, COOTBETCTBUE
OTBETOB MaTepHaiy,
cojepxKaniemMcs B
W3yYECHHOU JIUTEpAType

Ompoc (Bompocs! 1-
54), Bompochkl K
3agery (1-53)

YMeTrb NpUMEHSTH
METO/IbI
KOJIMYECTBEHHOTO U
KaueCTBEHHOTO aHaJIN3a,
MIpUMEHsIEMbIE B
CUCTEMHOM TOJXOJ€E IS
pelieHus 3a1a4 B

peleHue MpaKTUKO-
OpUEHTUPOBaHHBIX U
NPaKTUYCCKUX 3aJIaHHIA:
CHCTEMBI JIMHEHHBIX
ypaBHCHUH, BBIYHCIICHHUE
npeesioB, TPUMEHEHHE
muddepeHInanTbHOTO U

MIPaBUILHOCTH PEIICHUS
3aJaHHMi Ha BBEIYHCIIEHHE
CHCTEM JIMHEHHBIX
ypaBHEHUH, BEIYUCIICHHE
MIPEIeIIOB,
ucciaenoBaHue QyHKIUH
C MOMOIILIO

[IpakTnueckue
3aganus (1-8),
HPaKTHKO-
OPHEHTUPOBAHHBIE

3amaHus K 3ayety (1-
16)

npodeccruoHaIbHON UHTETPAIbHOTO MIPOU3BOJIHBIX,
JeSITeNbHOCTH WCUMCTICHUS JJISl PELICHHUS | BHIYHCICHUE
SKOHOMMYECKUX 33/IaHUl | ONIPENIeTICHHBIX U

HEOoNpeaeeHHBIX

WHTETPAJIOB;
Baagers HaBbIKaMu peleHre mpakTHUKO- 000CHOBaHHOCTh [TpakTrueckue
MIPUMEHEHHS] METOJIOB OPHEHTHPOBAHHBIX U MPUMEHEHUS METOJIOB 3amanust (1-8),
KOJIMYECTBEHHOTO U MPAKTHYECKUX 3aJaHUN JUIS pEIICHUS 3aJJaHUi Ha | IPaKTUKO-
KaueCTBEHHOTO aHaJn3a, | TMHEHHOM anreOpsl u BBIYUCIIEHUE CUCTEM OPUEHTHPOBAHHBIE

MPUMEHSEMBIX B
CHCTEMHOM TIOJIXOJI¢ JIJIsI
pelieHus 3a/1a4 B
npodeccruoHaIbHON
JeSATEIbHOCTH

AHAJIMTUYECKOMN
TeOMETPHUH, U3 TEOPUU
IPEIEToB,
mddepeHInanbHOTO U
UHTETPaJIBLHOTO
WCUUCIICHUS

JIMHENHBIX YPABHEHUH,
BBIYMCIICHUE MPEJIENIOB,
uccnenoBanue GpyHKuui
C IOMOIIIbIO
MIPOU3BOHBIX,
BBIYMCIICHUE
ONPEe/ICTICHHBIX U

3ajjaHus K 3a4ery (1-
16)




HEOIIPEIEIICHHBIX
WHTErPaJIoB;

1.2 kansl OLlECHUBAHMUSL:

Texkymuii KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOUHAsI aTTECTalUsl OCYIIECTBIIETCA B paMKax
HaKOIUTEJIBbHON 0aIbHO-peHTUHIOBOM crucTeMbl B 100-0amibHOi 1IKame:

50-100 6amnnoB (3auTeHO)

0-49 GaoB (He 3a4TEHO)

2 Tumnosble KOHTPOJIbHbI€ 3dJdHHUA WJ/IM HHbIE€ MaTeEpHaJibl, HCOGXO,EI,I/IMI)IC AJIA
OI€HKH 3HaHI/Il71, YMeHHﬁ, HABbIKOB H (I/IJII/I) onbiTa A€ATE/IbHOCTH, XdPAKTECPHUIYIOIHUX
I3Talbl (l)OpMPIpOBaHHH KOMl'leTeH].ll/lﬁ B IMponecce 0OCBOECHHUA 06p330BaTeJIbHOI7I MMporpaMMbl

BOl'lpOC])I K 3a49€Ty

Teopernueckue BONpoCHI

Cucrembl TUHEHHBIX YPAaBHEHHUH, OCHOBHBIC OTIPENICICHUS. DJIeMEHTapHbIC TPE0Opa30BaHMS.

2. Meronsl  pemieHUss — CHUCTeM  JUHEWHBIX  ypaBHeHuid: [aycca, JKopmana-I'aycca,

MO (UIIMPOBAHHBIX KOPAAHOBBIX UCKITFOUCHUH.

Onpenenurenu 2-ro 3-ro nopsaakos. @opmynsl Kpamepa.

4. MuHop u anredpandeckoe JoTnojHeHrne. TeopeMa o0 pa3noKeHUU OTPEIETUTENS 3-T0 TIOPsIKA 110
epBoM cTpoke. OnpenenuTesb n-ro NopsIKa.

5. Matpwuisl, ocHOBHBIE onpezienerns. Onepannuy HaJ MaTpUIlaMA: CyMMa MaTpHII, IIPOU3BEICHIE
MaTPHIIBI HA YUCIIO, TIPOU3BEICHUE 2-X MATPHIL

6. OOparnas marpuna. Kputepuit odpatumoctu Marpuibl. JIBa cmocoba mocTpoeHus oOpaTHOM
MaTPHIIBL.

7. MaTtpudHbIi c1IOcO0 PEIICHHS CUCTEM JIMHEHHBIX YPaBHCHUM.

8. OmHOpoHBIE CHCTEMBI ypaBHEHHUH. TeopeMbl 0 peleHn: OJHOPOIHBIX CHCTEM

9. Bekropsl. JInHEiHBIC OnIEpaiiy Ha/l HUMH.

10. CkansipHOE IPOU3BENICHHUE JIBYX BEKTOPOB.

11.BekTopHOE NMPOU3BEICHUE JIBYX BEKTOPOB.

12.CmenieHHOE MTPOU3BEICHNE TPEX BEKTOPOB.

13.TIpsimMast Ha IOCKOCTH

14.KpuBbie BTOPOT0O NOPSIIKA: OKPYKHOCTD, 3JUIUIIC, TUIIEpOoJIa, mapadoa.

15.T110cKOCTh U psiMasi B TPOCTPAHCTBE.

16.[lonsiTe  mpeneNbHOM TOYKM  MHOXKECTBA, OIpEIEICHUEe Mpeaesia, T'eOMETpHUYCSCKast
WHTepHpeTanus npeaena GyHKIuH.

17.beckoneuno manbie ¢yHkuu. OrpanundenHbie ¢yHkuuu. OCHOBHBIE TEOPEMbI O OECKOHEYHO
MaJIbIX ¥ OTPAaHUYCHHBIX (YHKIUSX.

18.beckoneuno Gousbiue GpyHKIUU. OCHOBHBIE CBOMCTBA OECKOHEUHO OOJBIINX ()YHKIIHIA.

19. OcHOBHBIE TEOPEMHI O MpeeIiax.

20.OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIUAX

21.TlonsTe TPOU3BOIHON M U depeHnrana GyHKIHH.

22.T'eoMeTpUYECKUI CMBICI MMPOU3BOIHOM, KacaTenbHasi © HOpMallb K KPUBO.

23.Heobxoaumoe ycinoBue qudepeHunpyeMoCcTH QyHKIIH.

24.OcHoBHble NpaBmiia AU HepeHIupoBaHMSL.

25.OcHoBHBIE cBOICTBa U depeHnnana.

26.1IponsBogHast CIOKHOM QYHKITUH.

27.11pou3BOHbIE BBICIIUX HOPSAKOB.

28.Omnpenenenue dKCTpeMyma QyHKIIHH.

29.Teopemsl 0 pyHKIUAX, AU DHepeHIupyeMbIX Ha IPOMEKYTKE

=

w




30.IIpaBuiio Jlomurans.

31.UccnenoBanne GpyHKIMU MeToaaMu T GEpPeHIINATHFHOTO UCUUCICHHS TOCTATOYHbBIC MPU3HAKU

MOHOTOHHOCTH U TIOCTOSIHCTBA (DYHKIIHH.

32. JlocTaTOYHBII NPU3HAK CYLIECTBOBAHUS SKCTpeMyMa (DYHKIIHU.

33.Haubonpiee 1 HauMeHbIIee 3Ha4eHUE (PYHKIIMH HA OTPE3KeE.

34.Kputepuii JIOKQIBHOTO 5SKCTPEMyMa, OCHOBAHHBI Ha BTOPOW MPOU3BOIHOM.
BBIITYKJIOCTH, BOTHYTOCTH (QYHKIMH. Touky nepernoda.

35.TIpu3HaKu BBITYKIOCTH (BOTHYTOCTH) (DYHKITHH.

36.HeobOxoquMoe 1 JOCTaTOYHOE YCIOBHS CYIIECTBOBAHMS TOUEK Nepernda. ACUMIITOTHI.

37.00mas cxema uccieaoBanus GyHKIUH U IOCTPOSHUE TpaduKa.
38.TlepBooOpasnas yHkiu. TeopeMbl 0 IepBOOOpa3HBIX.
39.Heonpenenennsiii naTerpan. Teopema CymecTBOBaHUSI.

40. CpoiicTBa HEONPEACICHHOTO HHTETpaIa.

41.MeTo/1bl UHTETPUPOBAHUS: METOJI PA3IIOKEHHSI; TTOJICTAHOBKH; TI0 YaCTSIM;
42 VIaTerpupoBaHHe BBIPAKEHUI, COJIEPKAIIUX KBAJIPATHBIN TPEXWICH;

43.VIHaTerpupoBaHne pallMOHAIBHBIX (GYHKIIUI U MPOCTEHIIINX HPPATUOHATBHBIX (YHKITHIA;

44 laTerpupoBaHue TPUTOHOMETPUYECKUX (YHKIUH.

45.TlonsiTre 0 HEOEPYIIUXCS MHTETpasiax.

46.TIoHsATHE HHTETPATHLHON CyMMEI. ['€OMETpUYECKUi CMBICIT ONIPEICTICHHOTO HHTETpaa.
47.Teopema CyIIeCTBOBaHHUS ONPEAEIEHHOTO HHTErpaa.

48. CpoiicTBa OmpeIesIeHHOT0 HHTErpaa.

Tlousarue

49.TIoHsATHE OMpPENCNCHHOTO HWHTETpaNia ¢ TEPEMEHHBIM BEPXHHM IIPENEIIOM, TEeopeMa O ero

T hepeHInpyeMOCTH.
50. ®opmyna Hetorona-Jlelioanma.
51.Teopema 0 3aMeHE IEPEMEHHON B ONIPEICTICHHOM HHTETpaJe.
52.MeTo1 HHTErpUPOBAHUS TI0 YaCTSIM B OTIPEACIICHHOM HHTETpaJe.
53. DKOHOMHYECKHUE TTPHIIOKEHHUS OTIPEICTICHHOTO HHTETpaia

IpakTHKO-OpHEHTHPOBAHHBbIE 3IaHUA K 3a4eTy

1. Haiitu npousBenenue matpuil, AB u BA,

5 7 —2) (7
2. ecmu A=|-4 2 7 |, B=]| 3

2 3 -5 -2

3. Haiitu 3HaYeHME ONIPEACTUTEIIS:

_2)
|.

y

8
0
2

4. Pemuts cuctemy ypaBHeHu MeTos10M Kpamepa:
X+ 2x,+x,=8
dxy — 2x; = —2,
3xy —4x,+ 5x5 =10
5. PemnTh cucreMy ypaBHEHUN MAaTPUYHBIM METOJIOM .
3xy +x,— x;=13
2xy +3x, —2x;=12
6. \xy—4x;+ 3xy=-—-1



7. Pemutb cuctemy JIMHEHHBIX ypaBHeHUl MeTooM XKopnaana-I'aycca:
2xy —x,+x3=3
3.’1:1 _Exu} + 3.2:-4 = 5

8. Hamucatp ypaBHEHHE TUIOCKOCTH, TPOXOIAIICH Yepe3 TPH TOUKH:
AQ3,-1,0), B(2,-2,5), C(3,-6, 7).

9. Haiitu paccrosiaue ot Touku (2,-1,0) o miockocti
3x+x,—2x5;+5=0,

. NB—x -2
10. Beruncauts npenen: lim s
X—>2 X" =

. 2
11. Beruucnuts npenen (mo npasuity Jlonurans) |X|TO x_2 —Ctg "X

12. Haiit mpon3BOIHYIO (DYHKITHI:

X

1- cos X
y = 5\/(2x2 —4x°)*

13.TIpoBecTtu nccnenoBanue GpyHKIHA

s 2,
y=Xx ——X"+3x+15
2

14. Beraucnuth UHTETpa:

J' X sin xdx

15. Beryucinuth MHTETrpat:

1
x>dx

4
5 oXx +1
16. Beruucnutp miomaib GUrypbl, OorpaHI4eHHON (O YHKIIUSIMU:
_ _.2
V=X U y=X

3adeTHOE 3aJaHHUC BKJIIOYACT 2 TCOPCTHYCCKHUX BOIIpOCa H 1 w3 NepeUHs IIPAKTHUKO-
OPUCHTHUPOBAHHBIX 3a,I[aHI/II7L

Kpurtepun onenuBanus:
MaxkcuManbHOE KOJIHUYECTBO OaljioB 3a OTBET MO 3aueTHoMy 3amaHuio — 100 (kaxawlii BOmpoc
HMMeeT OJJMHAKOBBIN BEC IIPU BBHICTABIIEHUU UTOTOBOM OLIEHKH)

50-100 6an10B (3auTEHO) WznoxeHHbl MaTepuan (akTHUYECKH BEpeH, Haluyhe TIITyOOKHX
MCUEPIBIBAIOIINX 3HAHWM; NPAaBWIbHBIE, YBEPEHHBIE NIEHUCTBUS IIO
IPUMEHEHHIO MOJIYYEHHBIX 3HAaHMM Ha NPAaKTUKE, T'PaMOTHOE H
JIOTUYECKH CTPOMHOE M3JI0KEHHE MaTepuaia MpU OTBETE; MPAKTHUKO-
OPHUEHTHUPOBAHHOE 3a/1aHue BBITIOJTHEHO IIpaBUJILHO u




IIPOKOMMEHTUPOBAHO; HAJIWYUE TBEPABIX M JOCTATOYHO IOJHBIX
3HaHUM, IIPaBUJIBHBIC JCUCTBUSA 10 IPUMEHEHHIO 3HAHUM Ha
IIPAaKTUKE, YETKOE M3JI0)KEHUE Marepuasna, JOIYyCKAIOTCs OTACIIbHbIC
JIOTUYECKHE W CTWIACTHYECKHE IIOIPEIIHOCTH, HEYBEPEHHOCTb H
HETOYHOCTh OTBETOB Ha JOINOJHUTEIbHBIE U HABOJALIME BOIIPOCHI;
IIPaKTUKO-OPUEHTUPOBAHHOE 3aJJaHUE BBIIIOJIHEHO NPAaBWIBHO, HO HE
IIPOKOMMEHTUPOBAHO; IPU HEIOJIHOM OTBETE HAa  BOIPOCHI,
3aTPYAHSIETCS OTBETUTh Ha JOIOJIHUTEIBHBIE BOIPOCHI; MPAKTHKO-
OPUEHTUPOBAHHOE 33JJaHUE BBIMOJIHEHO C OIMOKaMU M OTCYTCTBYIOT
KOMMEHTApUH

0-49 6a.1710B (He 3aUTeHO) OTBeThl HE CBSI3aHBI C BOIPOCAaMH, HalMuue TpyObIX OMIMOOK B
OTBETE, HETIOHMMAHNE CYIIHOCTH H3JIaraéMoro BOINPOCa, HEyMEHHE
NPUMEHATh 3HAHHWS Ha MPAKTHKE, HEYBEPEHHOCTh W HETOYHOCTH
OTBETOB Ha JIOTIOJIHUTEIBHBIE M HABOJIIUE BOIPOCHI, MPAKTHKO-
OpUEHTHPOBAaHHOE 33/IaHUE HE BBIITOJIHEHO.

IIpakTuyeckue 3axaHus

IIpakTnueckoe 3aganue 1 «Marpunel, onpeaenuTend U uUX cBoiicTBa. JluHeiHble omepauuu Hax
Matpuiiamu. [lepeMHOXKEHHE MaTPHID

Marpuiibl. JInHEHHbBIE ONepaliiy HaJl MATPUIIAMH M UX CBOMCTBA. Y MHOXeHHEe MaTpull. CBoMCTBa
nepeMHokeHus Matpuil. Onpegenutenu 2-ro U 3-ro nopsiakoB. ColicTBa omnpenenutenci. Pemenue
cuCTeM JUHEHHBIX anreOpandeckux ypaBuenuii (CJIAY) meronom Kpamepa.

IIpakTHyeckoe 3aganue 2 «Martpuiia, 0OpaTHas K 3ajaHHON. Penenre MaTpuuHbIX YpaBHEHUI»

ANTOpUTM HaxXOXACHUSI MaTPUIIbl, 0OPATHON K 33JaHHOMN. PEIIEHUE OCHOBHBIX TUIIOB MAaTPUYHBIX
ypaBHeHui. "Pemenune CJIAY marpuunbiM cniocooom". CBenenue CJIAY k matpuuHoi dopme U ee
pemenue MarpudHbiM ciocoooM. Pemenne CJIAY meronom [Maycca. Teopema Kponekepa-Kanemu o
coBmecTHOCTH CJIAY. Pemienune onnopoansix CJIAY

IIpakTHyeckoe 3aganue 3. «BEKTOpHI U IMHEHHBIC ONEpaIliy HAJl HUMH)

Bektopel u suHeliHble omnepauud Hajg HuMHU'. CIIO)KEHHME M BBIYMTAHUE BEKTOPOB B
reomeTpuueckoir (Gopme. JIMHEHHBIE oOmepanMM HaJ BEKTOpaMH B KoopauHarax. "CKalspHOE
MIPOU3BENICHUE JIBYX BEKTOPOB. BEeKTOpHOE Mpou3BeAeHUE ABYX BEKTOPOB. CMeEIIaHHOE MPOU3BEICHUE
Tpex BekTopoB". CKalipHOE NPOU3BEACHHUE IBYX BEKTOPOB B KOOpAMHATax. BekTopHOoe nmpou3BeacHue
JIBYX BEKTOpOB. CMeNIaHHOE MPOU3BEICHUE JIBYX BEKTOPOB

IIpakTnueckoe 3ananue 4. «IIpsmas Ha miaockoctu. OKPYKHOCTb U IpAMAas»
Pa3znuunbie crocoObl 3aaHus PSMOM Ha TUIOCKOCTHU. 3a1a4l Ha OKPYKHOCTD U MPSAMYIO Ha

IIpakTuuyeckoe 3aganme 5. «IIpenensl. PackpriTue anrebpanueckux HeONpeaeaeHHOCTEH»
Brruucnenue npenenoB. Packpeitue anreOpandeckux HeompezaeneHHocTer (0/0), (oo/o0), (c0-0),
(0*c0).

IIpakTuuyeckoe 3aganue 6. «[IpaBuna quddepenunporanus. Tabnuna TPOU3BOTHBIXY.
[IpaBuna middepeHunpoBaHusl. Tabnuua MIPOU3BOIHBIX. OtpaboTka  TEXHUKHU
middepenuupoBanus. "HuddepenuupoBanre (yHKUMHA, 3aJaHHBIX HESIBHO U IapaMeTPUUYECKH.



[IpousBoanbie BeicHMX mOpsAakoB. JuddepenuumpoBanue ¢GyHKUMH, 3alaHHBIX HESIBHO H
napamerpudecku. Haxoxxaenue npon3BOAHbBIX BBICIIUX MOPSIKOB

IIpakTnueckoe 3ananme /. «HeonpeneneHHbl HHTErpaD».

[TepBooOpa3nas. HeompeneneHHblii WHTETpal U €ro CBOHCTBA. TaOIMYHOE WHTETPHPOBAHHE.
Tabnmuunoe mHTerpupoBanue. MHTErpupoBaHHe METOJO0M 3aMEHBI MepeMeHHOH. VHTerpupoBaHue mo
4acTsAM

IIpakTuyeckoe 3aganne 8. «OnpeneneHHbI HHTETPAIDY

MeToabl HHTETPUPOBAHUS O] 3HAKOM OTIpE/IeIEHHOT0 MHTerpana. Haxoxaenue onpeneneHHbIX
UHTETpaJoB ¢ momounibio Qopmynsl  HeroTona-JleliOHuna. 3amMeHa TEpEeMEHHON IO 3HAKOM
OTIPEJIETICHHOTO MHTETpaia

[pu odopmiieHnH pelieHns 3a1a4 MOTYT ObITh UCIIOJIb30BaHbI pHIIoKeHus maketa LibreOffice

Kpurtepuu oneHuBaHusi:
MakcuMaJbHOE KOJIN4ecTBO 0a/1510B — 60 0aj110B

3a BBIMOJHCHHUE MPaKTHYCCKUX 3agaHuii 1-4 oOygaromiuiicss MokeT moyryduth 10 20 6asuioB,
KaXKJI0€ 3aJJaHue TIPH 3TOM OIICHUBAETCS JI0 S 0a/10B

5 0aanoB 3aaHue BBIOJTHEHO BEPHO

4 pa1a [Ipu BBIMOTHEHUY 3a7aHus OBLTN JTOMYIIEHB HETOYHOCTH, HE BIHSIONINE HA
pe3ynbTaT

2-3 6a1a [Ipu BBIMOJIHEHNN 3aaHus OBLIN JOMYIIEHBI OIHOKH

1 6aan [Ipu BBIMOIHEHNH 3aaHUs OBLITN AOIMYIICHBI CYIIECTBEHHBIC OIITMOKN

0 6an10B 3aanne He BBIIOJIHEHO

3a BBITIOJTHCHUE MPAKTUYECKUX 3aAaHuii 5-8 oOydaronuiics MOXKeT MojayduTh 10 40 6ajlioB,
Ka)XJ0€ 3aJlaHie IpH 3TOM orieHuBaetcs 10 10 danios

10 6ans10B 3a/laHue BBINIOJIHEHO BEPHO
7-9 6ans10B [Ipu BBIMOTHEHUH 3aJaHKs OBLIW JTOMYIIEHB HETOYHOCTH, HE BIIMSIONINE HA
pe3ynbTaT
4-6 0aJ1J10B [Ipu BBIMOJIHEHNH 3aaHUs OBLIN AOIYIICHBI OIITHOKH
1-3 6aaa [Ipu BBIMIOJIHEHNH 3aaHUs OBLIN JAOIYIIECHBI CYIIECTBEHHBIC OIITMOKH
0 6a110B 3agaHue He BBHIIOJIHEHO
Omnpoc
1. Cucrembl TUHEHHBIX YpaBHEHUH, OCHOBHBIC OTIPECTICHUS.

N

DneMeHTapHble IPeoOpa30BaHMsL.

3. Meronpl  pemieHuss  cUCTeM  JHMHEWHBIX — ypaBHeHuil: I'aycca, JKopmana-I'aycca,

MOAU(UIIMPOBAHHBIX KOPAAHOBBIX UCKIIOUEHUI.

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

MuHOp u anredbpanueckoe aomnoaHeHue. Teopema o0 pa3sioKeHUH OINpeeNuTeNs 3-ro nopsaKa

110 epBO# cTpoke. ONpenenuTens N-ro NopsaKa.

6. Marpuibl, OCHOBHBIE ompeneneHus. Omnepauuu Haja MaTpullaMM: CyMMa MaTpull,
IIPOU3BEACHNUE MATPHULIBI HA YKCIIO, TPOU3BENECHUE 2-X MaTpULL.

7. Obparnas matpuna. Kpurtepuit obparumoctu marpuisl. J[Ba croco6a noctpoenus oOpaTHOM

MaTpPULIBL

MartpuuHslii cioco0 perIeHus: CUCTEM JIMHEWHBIX YpaBHEHUH.

9. OnHoOpoIHBIE CHCTEMBI ypaBHEHUH. TeopeMbl 0 pelIeHuH OJHOPOIHBIX CUCTEM
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10. Bekropsl. JInHeiHbIE Onepanuy HajJ HUMU.

11. CxansipHoe npou3BEICHUE IBYX BEKTOPOB.

12. BektopHO€ MPOU3BEICHUE IBYX BEKTOPOB.

13. CmenieHHOE POU3BEICHUE TPEX BEKTOPOB.

14. TIpsiMast Ha TIOCKOCTH

15. KpuBbie BTOPOTO MOPSIIKA: OKPYKHOCTB, SJUIUIIC, TUIIepOoIIa, mapadoa.

16. [TnockocTh U mpsiMast B TPOCTPAHCTBE.

17.TlonsiTue TpeAeNbHONM TOYKH MHOXKECTBA, OIpPEACICHHE TpeAesa, TIeoOMEeTpUIecKas
MHTEepHpeTanus npeaena GyHKIuH.

18. beckoneuno manbie Gpynkuun. OrpannueHable GyHKIuU. OCHOBHBIE TEOPEMBI 0 OECKOHEYHO
MaJIbIX ¥ OTPaHUYCHHBIX ()YHKITHSX.

19. Beckoneuno 6oxpmue GpyHknuu. OCHOBHBIE CBOHCTBA OECKOHEYHO OONBIINX (HYHKIINH.

20. OCHOBHBIE TEOPEMEI O TIpeIeax.

21. OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKITUSIX

22. Tlonsitre ipon3BogHOM U auddeperimana QyHKIUN.

23.'eoMeTpuYecKnid CMBICI TIPOU3BOTHOM, KacaTellbHas M HOPMaJlb K KPUBOU.

24. HeoOxoaumoe ycinoBue mudGepeHIpyeMOCTH (QYHKITHH.

25. OcHoBHbIe MpaBuia auddepeHITupoBaHus.

26. OcHOBHBIE CBOMCTBA MU depeHIIHaa.

27.TIpon3BogHAs CIIOKHOUM (PYHKITUH.

28. TIpon3BOJHBIC BBICIITUX MOPSIIKOB.

29. Onpenenenue 3kcTpeMyMa QyHKIINH.

30. Teopemsl 0 pyHKIHUAX, TP GEpeHINPYEMBIX HA TIPOMEKYTKE

31. IIpasuio Jlomuranns.

32.UccnenoBanue ¢yHKIMKU MeTtogamMu AU GEepeHITMaIbHOTO HCYUCICHUS JOCTaTOYHBIC
MPU3HAKK MOHOTOHHOCTH U MOCTOSIHCTBA (DYHKIIUH.

33. JlocTaTo4HBI MPU3HAK CYIIECTBOBAHUS IKCTpeMyMa (PyHKITUH.

34. HanGospiliee 1 HauMEHbIIIee 3HAaYeHHE (PYHKITUU Ha OTPE3Ke.

35. Kputepuii JOKaJIbHOTO SKCTpEMyMa, OCHOBAHHBIM Ha BTOpOM mpousBojaHOU. [loHsTHe
BBINTYKJIOCTH, BOTHYTOCTH (pyHKIIMK. TOYKHM miepernoa.

36. [Ipu3Haku BBEIMYKJIOCTH (BOTHYTOCTH) (DYHKIIHH.

37. HeoOxoaumMoe U 10CTaTOYHOE YCIOBHSI CYILIECTBOBAHUS TOUEK Nepernda. ACUMITOTHI.

38. O6mras cxema uccineaoBaHus (PyHKIIMK B TIOCTPOCHKE Tpaduka.

39. [lepBooOpasnas ¢pyHKIUU. TeopeMbl 0 IepBOOOPA3HBIX.

40. Heonipenenenuslii nHTErpaji. Teopema CyniecTBOBaHHMS.

41. CpoiicTBa HEONpeAEIECHHOTO HHTErpaa.

42. MeTo bl MHTETPUPOBAHUS: METO/] Pa3JIO’KEHUs; TOJCTAHOBKH; 110 YacTAM;

43. laTerpupoBaHue BbIPRXKEHUH, COJIEPKAIIMX KBAPATHBIN TPEXUieH;

44. laTerpupoBaHue pallMOHATBHBIX GYHKIMHA U MIPOCTEHIINX UPPALIMOHATBHBIX (QYHKITUI;

45. laTerpupoBaHue TPUTOHOMETPHUUECKUX (PYHKIIHIA.

46. [Tonstre o HEOEPYIIUXCS MHTETpallax.

47. TloHsTe UHTETPANBHOM CyMMBI. [ 'eoMeTpuuecKkuii CMBICI OIIPEIEICHHOTO HHTETpaa.

48. Teopema cyliecTBOBaHUS ONPEAEIEHHOTO HHTErpaa.

49. CpoiicTBa onpeeIeHHOT0 HHTEerpaa.

50. [ToHsTHE OMpeneNeHHOro MHTErpaja C MEepPeMEHHBIM BEPXHHMM IIpENesioM, TeopeMa O €ro
mddepeHnpyemMocTH.

51. ®opmyna Herotona-Jleitbuuna.

52. Teopema 0 3aMeHE IIEPEMEHHOM B OIpeIeIEHHOM HHTErpae.

53. MeToa MHTErpUPOBAHHUS TI0 YACTSIM B OINIPEICTICHHOM MHTETrpale.

54. DKOHOMHYECKHE MTPUIIOKEHUS OTIPE/ICTIEHHOTO HHTErpaa

Kpurepun onenuBanus:



JlaHHBINl TEepeYeHb BOIPOCOB [UIsl IIPOBEJIEHUS OIpoca SBISETCS NpUMEPHbIM. OH MOXET
aKTyaJIM3UPOBATHCS MPEIOIaBATEIEM 110 HEOOXOAUMOCTH.

Onpoc TeMaTHYECKH OXBATHIBAET BCE pa3feiibl yUeOHOro Kypca M IMPOBOAUTCS B YCTHOM HIH
NUCbMEHHOW (opme (Ha ycMOTpeHHe mpenojaBarens). [pynmupoBKa BOIMPOCOB IS OMpoca
IIPOU3BOIUTCS IIPETIOIABATEIIEM.

MakcuMaJibHoOe KoJn4ecTso 0a10B — 40 0as10B

3a ydactue B ompoce oOydaromuiicss MoxeT noiayyuts 10 40 6amios. B xoxe ompoca npu oTBere
Ha OTJIEJIbHBIN BONPOC 00YUAIOUTUICS MOXKET NOJIYYHUTh JI0 2 HaJJIOB

2 6asna JlaH moJIHBIM, pa3BEpHYTHIA OTBET HA NOCTABJIECHHBIM BONPOC, CHUCTEMHO MOKa3aHa
COBOKYITHOCTb OCBOCHHBIX 3HAaHMM 00 o0OBeKTe, NpOSBIAIOMIAsICS B CBOOOJHOM
OTIEpUPOBAHUN OCHOBHBIMM MOHATUSAMHU Yy4eOHOro Kypca. OTBeT XapaKTepu3yercs
COIEPKATENBHOCThIO, KOHKPETHOCTHIO, 3HAaHHEM OCHOBHOM M JIOMOJHHUTEIBHOU
JUTEpaTypbl, PEKOMEHAYEMON II0 TEeME, YETKOCTbI0 U JIOTUYHOCTBIO H3JI0KECHUS
Marepuana.

1 6aun JlaH HenmoJHBIH W HEIMOCJENOBATEIBHBI OTBET HA IIOCTaBIEHHBIM BOIPOC.
[IpucyrcTByIOT (parMEeHTapHOCTb, HEJIOTUYHOCTh H3NoKeHus. OOydaroumuiics He
OCO3HAET CBSI3M MEXJy MOHATHSIMH, KOHIENTyalbHbIE MEepecedyeHus, CTPYKTYpHbIE
3aKOHOMEpHOCTH. OTCYTCTBYET KOHKPETHU3AIHs U JOKa3aTeNbHOCTh. Jl0MOIHUTENbHbIE
U YTOYHSIOIIME BOMPOCH IMpernojaBaTesis HE MPUBOAAT K KOPPEKUIMH OTBETa Ha
MTOCTaBJIEHHBIE BOIIPOCHI.

0 6a/10B OOyuaromuiics 3aTpyIHSAETCS OTBETUTH HA BOTIPOCHI

3 MeToagn4yecKHe MaTepuasibl, ompejesisAl0lide Npoueaypbl OLEeHHWBAHUA 3HAHWH,
yMeHHMH, HaBBIKOB U (WIH) oOnbIiTa JAeATeJbHOCTH, XapaKTepU3yIIUX 3Tambl
¢opmMupoBaHMA KOMIIETEHL MM

[Ipouenypsl oOIleHMBAaHUS BKIIOYAIOT B ce0sl TEKyLIIUH KOHTPOJIb U MPOMEKYTOUHYIO
aTTeCcTaIuIo.

Texkymmii KOHTPOJIb YCIEBAaEMOCTH MPOBOJUTCS C HCIOJIb30BAHUEM OLIEHOYHBIX CPEJICTB,
MPEJICTABJICHHBIX B M. 2 JaHHOTO NPUJIOKEHUs. Pe3ynabTaTbl TEKyIIEro KOHTPOJS AOBOIATCS [0
CBEICHUSI CTY/ICHTOB JI0 IPOMEXKYTOYHON aTTECTALIUU.

IIpomexyTouHas aTTecTanus IpoBOAUTCA B (hopMe 3aueTa.

3aueT MPOBOIUTCS IO PACIHUCAHUIO MPOMEXKYTOUHOM aTTecTallid B MHCHbMEHHOM BHJE.
KonuuectBo BompocoB B 3aueTHOM 3aaaHuud — 3. IIpoBepka OTBETOB M OOBSIBICHHE PE3YIbTATOB
MIPOU3BOJIUTCS B JICHb 3aueTa. Pe3ynbTarhl aTTecTallud 3aHOCSTCS B BEAOMOCTh U 3aYETHYIO KHHKKY
crygeHta. CTyAeHTbI, HE MPOMICANINE MPOMEXKYTOUHYIO aTTECTAlUI0 MO TIpaduKy MPOMEKYTOUHOM
aTTecTalluu, JOJDKHBI TUKBUIUPOBATH 33JJ0J’KEHHOCTh B YCTAHOBIIEHHOM TOPSIIIKE.



Ipunoxenue 2
METOANYECKHE YKA3AHUSA 11O OCBOEHHUIO JUCIUIIJIMHBI

Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI CIEAYIOINE BU/IbI 3aHATHI:

- JICKIHH;

- IPaKTHYECKUE 3aHATHUSI.

B xone mpakTtudeckux padOT pa3BUBAIOTCS HABBIKA NMPUMEHEHUS MATEMaTHYECKUX METOJIOB,
BBIOOpAa HWHCTPYMEHTAJIBHBIX CPEICTB s OOpabOTKM H aHaiW3a OSKOHOMHUYECKHX JIaHHBIX B
podecCHOHABHON IeATEIIBHOCTH

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATHIM KaXXIbIi CTYICHT JOJDKEH:

— U3YyYUTHh PEKOMEHJIOBAHHYIO YUEOHYIO TUTEPATYPY;

B mporecce MOArOTOBKM K MPAKTHYECKHM 3aHATUSM CTYIEHTHI MOTYT BOCIOJB30BAThCS
KOHCYJIbTAIMSIMH TTPETIOIaBaTelIsI.

Teoperndeckne BOTPOCH JODKHBI OBITH HM3YYEHBI CTYAEHTAMH B XOJI€ CaMOCTOSTEIHHOM
pabotel. KoHTposb caMOCTOSITENIBHOW paboThl CTYACHTOB Haa Y4eOHOM mporpammoil Kypca
OCYILIECTBIISIETCSI METOJ0M ompoca. B Xxozxe camocTosiTensHOM pabOThl KaXKIbl CTYIEHT 00s3aH
MPOYHUTATh OCHOBHYIO M II0 BO3MOYXHOCTH JIOTIOJHHUTENBHYIO JIHTEPATypy IO HU3y4aeMOW TeMe.
Bb1ienuTh HETIOHATHBIE TEPMUHBI, HAUTH UX 3HAYCHHE B JINTEPATYpE.

J7sl TOATOTOBKH K 3aHSATHSIM, TEKYIIEMY KOHTPOJIO M MPOMEKYTOUYHOW aTTECTAIlUH CTYIICHTHI
MOTYT BOCIIOJIb30BAThCA JIEKTPOHHO-OMOIMOTEYHBIMU crcTeMaMu. Takke oOydarouiuecs: MOTyT B3SITh
Ha JOM HEOOXOJAMMYIO JUTeparypy Ha aOOHEMEHTE YHHBEPCUTETCKOW OWOIMOTeKH WU
BOCTIOJIB30BaThHCS YUTAITLHBIMU 3aJIaMH.
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