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KA®EJIPA Oo0meo0pa3oBaTebHbIe U CTIENUATbHbIE THCIUNIMHBI

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 YTBEPKICH YIEHBIM COBETOM By3a OT 15.04.2025 1. mpotokom Ne 11.
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 1. Uepkeccke KapadaeBo-Uepkecckoit PecyOmuku

[Iporpammy cocraBmi(u): K.¢p-M.H., go1., [llanomnnkosa O.U.;k.3.H., nou., Pyrrta H.A

3aB. xadenpoii: k.2.H., morieHT H.B. TpeTbskoa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| obecnieueHne 6a30BOH MaTeMaTHIECKOH MOATOTOBKH CTYJCHTOB B 00JACTH OCHOBHBIX ITOHATHH M METOIOB MaT€MaTHYECKOTO
aHan3a U JMHEWHOM anreOpbl, NX NPUMEHEHUS P PEIICHNH MAaTeMaTHYECKNUX, SKOHOMHYECKUX U MHBIX MPUKJIATHBIX 3371a4;
(hopMHpOBaHNE MATEMATHIECKON KyJIBTYPbl M CHCTEMHOTO MBIIUICHUS

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJTMHBI

YK-1. Cnoco6eH ocyuiecTBJIsITh MNOMCK, KPUTHYECKUI aHAIU3 U CHHTe3 MH(OPMALMH, NPUMEHATb CHUCTEMHBIH MOAXO0X JIsl
peleHuUs MOCTABJEHHBIX 32124

B pe3yjabTaTre 0CBOCHHUS JUCHHUIIJINMHBI oﬁyqamumﬁcst JOJIZKCH:

3HaTh:

METOJIbI KOJIMIECTBEHHOTO M KaYeCTBEHHOTO aHallN3a, IPUMEHSIEMbIE B CHCTEMHOM ITOJXOAE TSl pEHIeHUs 3a7a4 B MPOoQeCCHOHATBLHON
JIeSITeTLHOCTH (COOTHECEHO ¢ MHAnKaropoM YK-1.1)

Ymernb:

MPUMEHITh METOABI KOJIWYECTBEHHOTO M KAaYeCTBEHHOTO aHalln3a, NPUMEHSEMBbIE B CHCTEMHOM IOOXOAE ISl pelIeHus 3afad B
npodeccuoHaIbHOM 1eATENBHOCTH (COOTHECEHO ¢ MHANKaropoMm YK-1.2)

Baagernb:

HABBIKAMU MPUMEHCHHUSI METOJOB KOJIMYECTBEHHOIO M KaY€CTBCHHOIO aHANN3a, IPHUMEHICMBIX B CHCTEMHOM MOAXOC IS PEIICHHUS
3a51a4 B Mpo()eCCHOHALHON IeATEILHOCTH (COOTHECEHO ¢ nHauKaTtopom YK-1.3)

3. CTPYKTYPA U COAEP)KAHUE JUCIUITJINHBI

Pazpnein 1. DiieMeHThI JIMHETHOI a1re0phI

Buna 3ausitus / Cemectp /| KonmuectBo

pa6orsl / popma ITA Kypc 4acoB Komnerenun

Ne HaunmeHnoBaHue TeMbl, KPaTKoe coaep:KaHue

Tema "Marpuipl, onpenenuTeNM U MX CBOMCTBA. JIMHEWHBIC omepanuu
Hay Marpunamu. [lepemHOXeHume Marpun. Marpuna, oOpartHas K
3alaHHOM. MarpuyHble ypaBHeHUs. PemieHwe cucteM JIMHEHHBIX
anrebpanyeckux ypasaenuii (CJIAY)".

Marpunsl. JluneiiHble omepanuu HaJ MaTpullaMd M HX CBOMCTBA.
1.1 | YmMHO)eHue marpunl. CBoiicTBa mepeMHOKeHHsI MaTpull. Onpenenurteny 2-| JIeKInOHHBIE 3aHATHS 1 2 VK-1
ro u 3-ro mnopsaxoB. CBoiicTBa ompenenuteneil. Pemenue cucrem
JMHEHHBIX anrebpanyeckux ypaBHenui (CJIAY) meromom Kpamepa.
Pemenne onpenenenusix CJIAY meromom I'aycca. Marpuma, oOpatHas Kk
3aJaHHON. AJITOPUTM HaXOXJCHHUS 00paTHON Matpuilbl. OCHOBHBIC THIIBI
MaTpuuHbIX ypaBHeHUH. Pemenue CJIAY MaTpuuHbIM CIIOCOOOM.

Tema "Marpuipl, onpenenuTe]d U UX CBOMCTBA. JIMHEWHBIE omepanuu
Hay Marpuiamu. [lepemMHOXeHHMe Marpun. Marpuma, oOpartHas K
3alaHHOM. MarpuyHble ypaBHEeHHUs. PemieHue cucTeM JIMHEHHBIX
anrebpanyeckux ypasaenuii (CJIAY)".

Marpunsl. JluneilHble omnepanuu HaJ MaTpullaMd U HX CBOMCTBA.
1.2 | YmMHOXeHne Matpun. CBoiicTBa mepeMHOXKeHU Marpull. OnpeaenuTeny 2-
ro u 3-ro mopsnkoB. CBoiicTBa ompenenuteneil. Pemenue cucrem
JUHEHHBIX anredpanyeckux ypasHenuii (CJIAY) merogom Kpamepa.
Ceemenne CJIAY k Marpu4HOil QopMe U ee pelIeHHe MaTpHYHBIM
cnocobom. Pemenne CJIAY wmeromom Iaycca. Teopema Kponekepa-
Kanennu o coBmectnoctu CJIAY. Pemenne oqnoponusix CJIAY.

[IpaxTuyeckue 1 5
3aHATHSA

VK-1

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

Marpunpsl. JluneitHple omepanuy Haa MaTpUIlaMd W HX CBOMCTBA. CamocTosTenpHast | 5
‘YMuoxenue marpuil. CBoiicTBa nepeMHOKeHHs MaTpull. Onpenenurenu 2- pabora
ro u 3-ro mnopsgkoB. CpoiicTBa omnpenenuteneld. 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 ONIpEIEIUTENCH.

CamocTosTeIbHAS 1 2

paGora VK-1

Tema "Marpuua, oOpatHas K 3aganHoil. Marpuunble ypaBHeHus. Pemienne
cucTeM JuHeHHbIX anreOpanueckux ypasHeHuit (CJIAY) marpuyHbIM
crniocoboM. Pemenue onpenenennsix CJIAY meronom I"aycca”. CamocrosiTenbHast 4
Pemrenne onpenenennbix CJIAY meromom [Maycca. Marpuia, obparHas K pabora
3aJJaHHON. AJITOPUTM HaXOXJCHHUs 00paTtHON Martpuilbl. OCHOBHBIC THIIBI
MaTpuuHbIX ypaBHeHHH. Pemenne CJIAY mMarpuuHbIM ciocoOoMm.

VYK-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




dyHKIH.
Tema  "JluddepenunpoBanne  QGyHKUMil, 3aAaHHBIX  HESIBHO U
36 |Mapamerpuuecky. [Tpou3sBoHbIE BBICIINX MOPSAKOB". CamocrosiTesbHast 1 5 VK-1
| Juddepennuposanne (yHKIMI, 3aJaHHBIX HEIBHO M INApaMETPHUYCCKH. pabora
HaxoxaeHue npon3BOAHBIX BBICIINX MOPSAKOB.
Tema "quddepenuman. [Ipasuno Jlonurans".
o CamocrosiTesbHast
3.7 |Haxoxnenue muddepenmanon GyHKIH. Packpeitue 6 1 4 YK-1
HEOIPEIeNICHHOCTEH ¢ moMobio npasuia Jlonuras. pabora
Tema "HccnenoBanue GyHKLHUIHA ¢ TOMOIIBIO IPOU3BOIHBIX".
38 UccnenoBanne ¢QyHKIHA HAa MOHOTOHHOCTH M TOYKH 3KCTPEMyMa. CamMocTosTenpHast | 4 VK-1
" | UccnenoBanne (yHKIMH Ha BBITYKJIOCTh, BOTHYTOCTb, TOYKM Heperuda. pabora
ITonHoe uccnenoBanue GpyHKIUH.
3.9 |[Pemenue npakTHuecKuX 3aaHuii ¢ npuMeHeHneM nakera LibreOffice CaMO;:l%’(I)TTzHLHa’I 1 6 YK-1
Paznen 4. HeonpeneJieHnsblii U onpeaeIeHHbI HHTErpaJl.
Buj 3ansaTus / Cemectp /| KoamuectBo
Ne HanmenoBaHue TeMbl, KpaTKoe coepKaHue Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Tema "IlepBoobpa3nas. HeonpeneneHHblit HHTErpas u ero cBoicTea'.
41 Ilonsitne u cBoiicTBa nepBooOpasHOi M HeompexneneHHoro uHrerpana.| CamocrosTenbHas 1 4 VK-1
Tabnmuua wuHTerpanoB. MHTerpupoBaHue BBIpRKEHHH, colepiKalux pabora
KBAIpaTHBIH TPEXWICH B 3HaMeHartele. IHTerpupoBanue o 4acTsim.
Tema "OmpeneneHHblii HHTErpasl. MeTOABI HHTETPUPOBAHUS IO 3HAKOM
OIpe/IeNICHHOTO HTerpana’.
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
OIPEJICNICHHOTO MHTErpaa.
Tema "HHTerpupoBaHue panuoHanbHbIX (yHKUMHA. VppaluoHaIbHBIX U
TPUTOHOMETPUYECKHX (PYHKLIHN".
43 HurerpupoBanue panuoHaNbHbIX (QYHKIMH ¢ moMouplo pasnoxenus ux| CamocrosTenbHas 1 6 VK-1
Ha mpocredmme ApoOu. MHTerpupoBaHue MPPALMOHAIBHBIX (DYHKLHUH C pabora
TIOMOLIBIO CTENEHHBIX 3aMeH. Mertozs UHTET PUPOBAHUSL
TPUTOHOMETPUYECKHX (DYHKIIMH.
4.4 Tema "HuTerpuposanue no yactsim". CamocrosiTesbHas 1 4 VK-1
" | MHTerpupoBaHue IO 4acCTAM. pabora
Tema "OmnpeneneHHblii HHTErpas. MeTOAbBl MHTETPUPOBAHUS IO 3HAKOM
OIpeIeNICHHOro HTerpana'.
CamocTosiTenpHas
4.5 |HaxoxkneHHe ONpENENECHHBIX HHTETPAoB C  IIOMONIBIO  (hOPMYIIBI 6 1 4 VK-1
Herorona-Jleitbuuia. 3amMeHa MepeMEHHOH MO 3HAKOM OMPEIeICHHOTO pabora
UHTErpala.
46 Tema "HecobcTBeHHBIH HHTErpan”. CamocrosiTenbHast 1 5 VK-1
" | BeruncieHne HeCOOCTBEHHBIX HHTETPAJIOB. pabora
Tema "I'eomeTpuueckue U SKOHOMUUECKUE MPUIIOKEHUS HEOTIPEAEIICHHOTO
¥ OIpEIeNICHHOTO HHTerpana'.
. CamocrosiTenbHast
4.7 |BbluucieHue IIIOMAAEH, MAMH JAYyr W OOBEMOB C  IOMOIIBIO 6 1 2 VK-1
OIIPEICNICHHOTO UHTErpana. JKOHOMHYECKUE NPUIIOKEHHUS! ONPEAEIICHHOTO pabora
HHTErpaa.
4.8 | Pemenue nmpakTHYeCcKUX 33laHuUi ¢ mpuMeHeHneM makera LibreOffice CaMO;z%’:)TTZHbHaﬂ 1 6 VK-1
4.9 |TlonroroBka K MpOMEXYTOYHON aTTECTALUI 3auer 1 4 YK-1

4. POHJ] OIIEHOYHbBIX CPEICTB

CprKTypa n COOCpKaHHUC d)OHHa OLCHOYHBIX CPCACTB I TIPOBCACHHSA TCEKYLICTO KOHTPOJA H HpOMe)KyTO‘IHOﬁ arTeCTalu
MpPEACTaBJICHBI B HpI/IJ'IO)KeHI/II/I 1 x pa60qel‘/'1 nporpamMme JUCHUIIIIUHBI.

5. YYHEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTODBI, Bubnuorexa /
3armaBue W3znarenscTBO, IO
COCTaBUTENN Kommuectso
1 Makapos E. B., JIyary | Beicmias maTeMarnka: pyKOBOACTBO K PEIICHHIO Mocksa: ®usmariut, 2005 | OBC «YHusepcuterckas
K. H. 3ama4: yaeOHoe mocobue OuOIMOTEeKa OHJIANHY
2 I'ycak A. A. Beiciiias MareMaTika: y4eOHHK Musck: TerpaCuctemc, OBC «YHuBepcurerckas
2009 6ubHoTeKa OHIIAKH)
3 Crynent. Actiupant. MccnenoBarens: BrnagmBoctok: Dkcrept- ObC «YHuBepcureTckas

BCEPOCCUHCKHI Hay4YHBIH XKypHAIL: )KypHaI

Hayxka, 2020

OuOIMOTEKA OHIAHY




ABTOpHI, bnbmmorexa /

3arnaBue W3narenscTBo, rox
COCTaBUTEIN Komnuectso
4 |Kacrpuua O.A. Bplicias MaTeMaTuKa J171s 9KOHOMHCTOB: YueOHoe Mocksa: OOO "HayuHo- OBC «Znanium»
nocooue M3/1aTeNIbCKUI LIEHTP
NUH®PA-M", 2015
5 |Pxesckuii C. B. Bsicinast MaTeMarrKa I: nunelinas anre6pa u Mocksa: OOO "Hayuno- OBC «Znanium»
aHaJIUTHIECKast reoMeTpust: YueOHoe ocodue U3IaTENbCKUM [IEHTD
NHOPA-M", 2019
6  |Pxesckuii C. B. Bericias marematuxa IV: uncioBsie u Mockgsa: OOO "HayuHo- OBC «Znanium»
(yHKIMOHATBHBIE PSIIbI; OOBIKHOBEHHbIE M3/1aTeNIbCKUI LIEHTP
i depeHnnanbEbie ypaBHeHHS: YebHoe ocodue | THOPA-M", 2019
7 Pxesckuii C. B. Bricmas maremaruka I11: uaTerpansHoe Mocksa: OOO "HayuHo- OBC «Znanium»
ucyuciienne: Yue6Hoe ocodue U3IATENbCKHUN EHTD
NHOPA-M", 2019
8 Pxesckuii C. B. Beicinast maremaruka II: aubdepenunansaoe Mocksa: OOO "HayuHo- OBC «Znanium»
ucyucienue: Ydae6Hoe mocoone M3/aTENIbCKUI LIEHTP
NHOPA-M", 2019
9 XKyxosa I.C. Bricurast Maremaruka it 6akanaspa. [IpakTHKyM. Mocksa: OOO "Hay4Ho- 3BC «Znaniumy»
Yacts 2: YuebHOe mocodue H3MaTeTCKUHN TISHTP
NHOPA-M", 2019
10 | XKykosaI'.C. Beicmras maremaruka ot 6akanaspa. [Ipaktukym. Mocksa: OOO "Hay4Ho- OBC «Znanium»
Yacts 1: YuebHoe nocodue U3/1aTEeIIbCKUH LEHTP
NHOPA-M", 2019
11 Sumenes JI.T. Bericiias maremaruka: Y4eOHUK Mocksa: M3narenbckuit OBC «Znaniumy»
Lleutp PO€, 2020
12 |Jypse NI.T, Beicias maremaruka. [Ipaktukym: YaeGHoe Mocksa: By3oBckuit OBC «Znanium»
®ynrukosa T.I1. nocooue yuebHuk, 2023
13 |Iunages B.C. Bsicinas MaTeMaTHKa: Y4eOHUK Mocksa: OOO "Hayuno- 9BC «Znanium»

U3/1aTENIbCKUI LIEHTP
NH®PA-M", 2024

14 | Bobpuk I'N., Beiciast MaTeMarrka Jyisi 9KOHOMHUCTOB: COOPHHK Mocksa: OOO "Hay4Ho- OBbC «Znanium»
I'punuesunuroc PK., 3aga4: YuebHoe nmocobue M3/IaTeNIbCKUI LIEHTP
Marsees B.U., Pynpix NHO®PA-M", 2024
b.M.

5.2. IlpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CIPABOYHbIE CUCTEMbI

HCC "Tapant" https://internet.garant.ru
®denepanbHas TOCyAapCTBEHHAS CITy)K0a CTaTUCTHUKH https://rosstat.gov.ru/ (cBOOOTHBII OCTYIT)
O6mepoccuiickuit MaTemMaTudeckuii moprain http://www.mathnet.ru/ (cBoOOIHBIH KOCTYII)

5.3. IlepeyeHb NpOrpaMMHOro odecneyeHus

Onepaunonnas cucrema PEJ[ OC
CBobonHo pacnpoctpansieMslii opucHblil makeT LibreOffice

5.4. YueOHO-MeTOANYECKHE MATEPHAJIbI A1 00y4AIOLMXCS ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

[Ipr HEOOXOMMMOCTH IO 3asBICHUIO 0OYYarOMIErocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBbsI y4€OHO-METOANUECKHE MaTepHaIbl
MPEIOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHUUYCHHAM 3IO0POBBS M BOCHpHUATHS WH(popMarwd. [ Wl ¢ HApyIIEHHSIMH
3peHust: B hopMme ayanodaiina; B me4aTHO GopMe yBEIWUeHHBIM WpUTOM. s uI] ¢ HapylIeHUAMH ciIyXa: B ()OpMe 3IEKTPOHHOTO
JOKYMEHTa; B IeyaTHol ¢opme. it IHIl ¢ HapyIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3IeKTPOHHOTO JIOKYMEHTa; B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUITJIMHBI

INomerwenust Juisi BceX BUJIOB paloT, NPEAyCMOTPEHHBIX yYeOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAMMOW CIELMAIM3MPOBAHHON
y4eOHOI MeOEIbI0 U TEXHUIECKHMY CPEICTBAMH O0Y4EHHUS:

- CTOJIBI, CTYJIBS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (TIePEeHOCHOH);

- IPOEKTOP;

- 9KpaH / HUHTEPAaKTHBHAS JOCKA.

7. METOINYECKHUE YKAZAHUA JJIAA OBYYAIOIIUXCA 110 OCBOEHUIO TN CITUITJINHBI

MCTO}]I/I‘IGCKI/IC YKa3aHHus 110 OCBOCHHUIO JUCIHUIIIIMHBI ITPEACTABJICHBI B HpI/IJ'lO)KeHI/II/I 2k pa60qe171 nporpamMme JUCHUIIIIUHBI.




®OHJ OHEHOYHBIX CPEJACTB

IIpunoxenne 1

1 OnucaHue NMoKa3aTeJieid M KpUTEpUEB OlLleHUBAaHMS KOMNETEHLU Ha Pa3/IMYHbIX
3Tanax ux ¢OpMHUPOBaHMS, ONTMCAHUE LKA/l OLLleHUBAaHUA

1.1 Iloxazarenu ¥ KpUTEPUU OLICHUBAHMSI KOMIIETEHIUI:

3VH, cocrasisioniyie
KOMIIETEHITUIO

IlokazaTenu oneHUBaHUS

Kputepuu onenvuBanus

CpencrtBa
OLIEHUBAaHUS

VYK-1: Criocoben ocyniecTBIsATh MOMCK, KPUTHYECKUI aHAIN3 U CUHTE3 HH()OpMAIK, TPUMEHSTh

CHCTEMHBII moaAXOo[ JJId pCIICHM IMMOCTaBJICHHBIX 3a4a4

3HATHh METO/BI
KOJIMYECTBEHHOTO U
KaueCTBEHHOTO aHAJIN3a,
MIPUMEHSICMBIC B
CUCTEMHOM TIOJIXOJIC TS
peleHus 3a/1a4 B
npodeccHoHATEHOM

TS TEIbHOCTH

M3y4aeT OCHOBHYIO U
JOTIOJTHUTEIIHbHYIO
JUTEPATypy, COACPKAIILYIO
MaTepHuall 00 OCHOBHBIX
WHCTPYMEHTAIBHBIX
CpeicTBax u
MaTEeMaTHYECKUX METOJaxX,
UCTIOJIb3yEMBIX TSI
o0paboTku
YKOHOMHYECKUX JaHHBIX,
METOAax
mudepeHInaIbHOTO U
HWHTETPATBHOTO
WCYHUCIICHUS JIJIS
MOJTOTOBKH K 3a4€Ty, U
OIpOCy

IIOJIHOTA U
COJIEpKATEIBHOCTD
OTBETa Ha 3a4eTe, YCTHOM
0Ipoce, COOTBETCTBHE
OTBETOB MaTepUaly,
cojiepxaliemcs B
W3y4YECHHOM JIUTEpATYypE

Omnpoc (Bompocsl 1-
54), BOpOCHI K
3agery (1-53)

YMers NIpUMEHATh
METO/BI
KOJIMYECTBEHHOTO U
KAa4eCTBEHHOT'O aHAJIN3a,
[IPUMEHsIEMBIE B
CUCTEMHOM IOIXOE IS
peuieHus 3a1a4 B

peLlIeHne IPAKTHKO-
OpPUEHTUPOBAHHBIX U
MIPAKTUYECKUX 3a/1aHUI:
CHUCTEMBI JINHEHNHBIX
yYpaBHEHMH, BBIYHCICHHUE
MpeieoB, IPUMEHEHNE
Qg QepeHIaIbHOro 1

MIPAaBUJIBHOCTD PELIEHUS
3aJaHUN Ha BEIYUCIICHUE
CUCTEM JIMHEHUHBIX
YpaBHEHUH, BbIUYHCIICHUE
MPEIETOB,
uccienoBanue GyHKUnn
C IOMOIIIBIO

IIpaxTueckue
3amganus (1-8),
IIPAKTHKO-
OpUEHTUPOBAHHBIE
3a1aHus K 3auety (1-
16)

Ipo¢eCCHOHATILHON MHTETPAIIBHOTO IIPOU3BO/HBIX,
NEeATEIbHOCTH VCYUCIICHUS JJI PELICHUS | BBIYUCIICHUE
SKOHOMUYECKHX 33JJaHUN | OIpEEIeHHBIX U

HEOIPEIEICHHBIX

MHTETPAJIOB;
Baanerb HaBbIKaMU pelieHue IpaKkTUKo- 000CHOBAHHOCTb IIpakTueckue
IIPUMEHEHHUs METOJI0B OPHUEHTHPOBAHHBIX U IIPUMEHEHHUS METOJI0B 3amanus (1-8),
KOJIMYECTBEHHOTO U MIPAaKTUYECKUX 3aJaHUI JUISl pELICHUs 3aJaHUi Ha | IPAKTHKO-
KaueCTBEHHOT'0 aHaIN3a, | IMHEHHOW anredpsl U BBIYHMCIICHHE CUCTEM OPHUEHTUPOBAHHBIE

MPUMEHSIEMBIX B
CHCTEMHOM TIOAXO0JIE JIJISt
pellIeHus 3a/1a4 B
npo¢eCcCuOHATBHON

NS TeNbHOCTH

aHAJIUTUYECKOM
T€OMETPHUH, U3 TEOPHH
MpEAeIIoB,

g depeHInaIbHOTO U
WHTETPaAIbHOTO
HCYHCIICHUSA

JIMHEVHBIX YPaBHEHUH,
BBIYMCIICHHUE MIPEICIIOB,
uccienoBanue QyHKIUN
C IOMOIIBLIO
MIPOU3BOJHBIX,
BBIUHCIICHHE
ONPENEIEHHBIX U

3a1aHus K 3a4ety (1-
16)




HEOIPeeICHHbIX
VUHTETPAJIOB;

1.2 llkaJbl OLICHUBAHUSA:

Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAsI aTTECTAallMsl OCYIIECTBIISETCS B paMKax
HAKOIUTENIBbHOM OaibHO-peTHHIOBOM cuctemsl B 100-0anipHOi 1mKane:

50-100 6amnoB (3a4TEHO)

0-49 6amnoB (HE 3a4TEHO)

2 TunoBble KOHTPOJIbHBbIE 33JaHUSA WM HMHble MaTepHuaJbl, HEO0O6XOAMMBIE JJIis
OLleHKH 3HAaHWW, YMEHHMH, HAaBbIKOB U (HU/IM) ONbITA AEATEJbHOCTH, XapaKTepHU3YIOLIUX
aTanbl popMHUpPOBaHUA KOMIIETEHIIMH B Ipolecce 0CBOeHMsI 060pa3oBaTe/JIbHOM NPOrpaMMbl

BOHpOCLI K 3a49€Ty

Teoperuueckue BONPOCHI

CucTeMbl TMHEWHBIX YpaBHEHUH, OCHOBHbBIE ONpeICTICHUs. DIeMEeHTapHble IPeoO0pa3oBaHMsL.

2. Metoapsl  pemieHWsS ~ CHCTeM  JIMHCWHBIX  ypaBHeHmii:  [aycca,  YKopmana-I'aycca,

MOJIU(UIMPOBAHHBIX JKOPAAHOBBIX UCKIIFOYEHUH.

Omnpenenurenu 2-ro 3-ro nopsakoB. opmynsr Kpamepa.

4. MuHop u anredpaunueckoe gonojHeHue. Teopema o pa3iokKeHUHU onpeaenuTeNns 3-ro nopsika no
nepBoii crpoke. OnpenenuTens N-ro mopsIKa.

5. Martpuiel, ocHOBHBIE onpezeneHus. Onepauuu Haj MaTpULAMU: CyMMa MaTpull, IPOU3BEICHUE
MaTpHIIBI Ha YHCIIO0, IPOU3BEICHHE 2-X MATPHIL.

6. OOparnas marpuna. Kputepuit odparumoctu Marpuibl. JIBa crmocoba mocTpoeHus oOpaTHOM
MaTpHIIBL.

7. MatpuyHblii crioco0 penieHns CUCTeM JIMHEHHbBIX ypaBHEHUH.

8. OmHOpOIHBIE CUCTEMBI YpaBHEHHUH. TeopeMbl 0 peleHHH OTHOPOTHBIX CUCTEM

9. Bekropsl. JInHEHHBIC ONIEpaIK Ha/l HUMH.

10. CxansipHOE TIPOU3BEICHHE ABYX BEKTOPOB.

11.BekTopHOe MpOU3BECHHE IBYX BEKTOPOB.

12. CmenieHHOE MTPOU3BEIICHNE TPEX BEKTOPOB.

13.TIpsimas Ha MIOCKOCTH

14.KpuBsle BTOPOro Mopsijika: OKpYyKHOCTb, AJUIUIIC, TunepOoia, mapadona.

15.111n0cKoCTh U npsiMast B IPOCTPAHCTBE.

16.TlonaTe TpeNeNbHOH TOYKM MHOXKECTBA, OIpEACICHHE TMpejesia, TeoMeTpUdecKas
MHTepHpeTanus npezena QyHKIuH.

17.beckoneuno mainble ¢yHKUMU. OrpaHudeHHble (yHKIUU. OCHOBHBIE TEOPEMBI O OECKOHEYHO
MaJIbIX ¥ OTPAaHUYEHHBIX QYHKIHUAX.

18. beckoneuno 6onpmue GpyHKIIH. OCHOBHBIE CBOWCTBA OECKOHEYHO OONBIINX (DYHKITHIA.

19. OcHOBHBIE TEOpPEMBI O Mpeenax.

20.OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIIHIX

21.TlonsTre npou3BoIHON U quddepeHipana GyHKIIH.

22.TeoMeTpUYeCKH CMBICI TIPOM3BOIHOM, KacaTelbHas 1 HOPMaJlb K KPUBO.

23.HeoOxoaumoe ycioBue AudpepeHMpyeMocT! GyHKINH.

24.OcHoBHbIe MTpaBmia TG GEpEeHITNPOBAHHS.

25.OcHoBHbI€ cBOicTBa MU Pepennnana.

26.1Ipon3BoaHAs CIIOKHOW (DYHKIIHH.

27.11pon3BOHbIE BBHICIIUX MOPSIIKOB.

28.Omnpenenenne 3KCTpeMyMa (yHKITHH.

29.Teopembl 0 GyHKIUAX, TUPPepeHIHPYEMBIX HA IPOMEKYTKE

=

w




30.TIpaBumo Jlomurans.

31.UccnenoBanue pyHKIuM MeTonaMu AU(GEepeHIINATFHOTO UCYUCICHHS JOCTaTOYHbIC MPU3HAKU

MOHOTOHHOCTH ¥ MOCTOSIHCTBA ()YHKITUH.

32. JlocTaTo4HbIN MPU3HAK CYIIECTBOBAHUS IKCTPEMYyMa (PYHKIIHH.

33.Haubosnpiee 1 HAaMMEHbIIIEe 3HAUCHUE (PYHKIIMH Ha OTPE3KE.

34.Kpurepuii JIOKaJlbHOTO 3KCTPEMyMa, OCHOBAaHHBIM Ha BTOPOW IPOU3BOJIHOM.
BBINTYKJIOCTH, BOTHYTOCTH (yHKIIMHU. Touku meperuoda.

35.IIpu3HaKy BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIHH.

36.Heo0OxoauMoe 1 JOCTaTOUHOE YCIOBUS CYIIECTBOBAHHS TOUYEK Mepernoa. ACUMIITOTHI.

37.006m1as cxema uccienqoBanus PyHKIIMU U TIOCTPOCHHE rpaduKa.
38.T1lepBooOpa3znas ¢pyHKIMU. TeopeMbl 0 TIepBOOOPa3HBIX.

39. Heonpenenennplit maTerpai. Teopema CymecTBOBaHHUS.

40.CBoiicTBa HEONPEACTCHHOTO HHTETpaIa.

41.MeTopl MHTETPUPOBAHUS: METO/]I PA3JIOKEHHUS;, TOICTAHOBKH; 10 YaCTSIM;
42 . VIaTerpupoBaHHe BBIPAXKEHUH, COEpKAIUX KBaAPAaTHBIN TPEXUIICH;

43.nTerpupoBanue pallioOHANbHBIX (YHKIUI U MPOCTEHIINX UpPALIMOHATBHBIX (PYHKIINT;

44 VIaTerpupoBaHHe TPUTOHOMETPUICCKUAX (PYHKITHI.

45.TlonsiTre o HEOEPYIIMXCS UHTErpaiax.

46.11oHsTHE UHTETPATBHON CyMMBI. ['€OMEeTpHUYECKHIIT CMBICH OTPEACTICHHOTO HHTETpaIa.
47.Teopema CyIlIeCTBOBaHUS ONPEIEICHHOIO HHTErpaa.

48.CBoiicTBa OIPEIEIIEHHOTO HHTETpaa.

IToustue

49.TlonsTne OIIpCACIICHHOI'0 HHTCrpajia € ICPEMCHHBIM BCPXHHM IIPCACIOM, TEOpEMa O C€ro

(G epeHIUPYEMOCTH.
50. ®opmyna HetoTona-JleliGHuma.
51.Teopema o 3aMeHe IEPEMEHHON B ONPEIEIIEHHOM UHTErpase.
52.MeToa UHTETPUPOBAHHUS 10 YACTSIM B OIPEICICHHOM MHTETpae.
53. DKOHOMHYECKHE TTPIIIOKEHHUS OTPEICIICHHOTO HHTErpaia

[IpakTHKO-OPpHEHTHPOBAHHBIE 3aJaHNS K 3a4eTy

1. Haiitu nmpousBenenue matpuil AB u BA,

5 7 -2 7 8 -2
2. ecu A=|-4 2 7|, B=[3 0 5
2 3 -5 -2 2 0
3. HaiiTu 3HaueHue onpenennuTeNs:
2 2 -3
4 -1 2
-3 1 -4

4. Pemmtsb cucteMy ypaBHeHHI MeTosioM Kpamepa:
X+ 2x,+x,=8
dxy — 2x5 = -2,
3x, —4x,+ 5x, =10
5. Pemmtsb cucreMy ypaBHEHHI MaTpUUYHBIM METOIOM .
3xy +x,— x,=13
2xy+3x, — 2x,=12
6. \xy—4x;+ 3x;=-1



7. Pemmts cucteMy JTMHEWHBIX ypaBHeHUl meToaoM XKoprana-I"aycca:
Xy — %y +2x3 =2
3x,—2x,+3x; =5

8. Hamucartp ypaBHEHHE TIIOCKOCTH, IPOXOAALICH Yepe3 TPH TOUKH:
AQ3,-1,0), B(2,-2,5), C(3, -6, 7).

9. Haiitu paccrostaue ot Touku (2,-1,0) 10 mmockoctu

\NE—X -2

10. Beruuciuts npesedt: im >
X—2 X =4

. 2
11. Beraucuts mpezen (o npasuity Jlomuras) lemo — —Ctg°X
5

X
12. Haiitu npou3BOIHYIO QPYHKIIHIA:
X
y=—"——"
1-cos x

y = E{/(Zx2 —4x°%)*

13.TIpoBecTu uccienoBanue GpyHKIHH
21
y=x’—"=x*+3x+15
2
14. BeryucimTh HHTETpat:

'[ Xsin xdx

15. Beruucnute MHTErpa:
1

J- x3dx

—
59X +1

16. BeraucnuTh miomans GUrypel, OrpaHUIeHHON (QYHKIUSIMU:
_ _2
V=X U y=X

3aueTHOE 3aJaHUE BKJIIOYAET 2 TEOPETHYECKHX Bompoca W 1 U3 mepeyHs MpaKTUKO-
OPUEHTUPOBAHHBIX 33aJJaHUH.

Kpurepun onenuBanus:
MaxkcuMaabHOE KOJIHYECTBO OAJIOB 3a OTBET MO 3adeTHoMY 3amanuio — 100 (kakaelid BOmpoc
MMeEeT OJJMHAKOBBIN BEC MPU BHICTABIIEHUU UTOTOBOM OLIEHKH)

50-100 6a10B (32a4TEHO) W3noxennprii matepuan (aKTUYECKH BEPEH, HAIWYUE TIIYOOKHX
MCYEPIBIBAIOIINX 3HAHWM; MpPaBUIbHbIC, YBEPEHHbIE NEUCTBUS IO
MPUMEHEHUIO TIOJIYYCHHBIX 3HAHUN Ha TMpPaKTHKe, TPaMOTHOE U
JIOTUYECKH CTPOMHOE M3JIOKEHUE MaTepHalia Ipu OTBETE; MPAKTHUKO-
OpPUEHTUPOBAHHOE 3aJlaHNe BBITIOJTHEHO TIPaBUILHO "




IIPOKOMMEHTUPOBAHO; HAJIW4YME€ TBEPIABIX M JOCTATOYHO IIOJIHBIX
3HaHWM, NPABUIbHBIC JEUCTBUSA 110 IIPUMEHEHHUIO 3HAaHUM Ha
IIPAKTUKE, YETKOE M3JI0KCHHE MaTepHualla, JOIYCKalTCsA OTACIbHBIC
JIOTUYECKHE U CTHWIMCTHYECKHE IIOIPEIIHOCTH, HEYBEPEHHOCTb H
HETOYHOCTb OTBETOB Ha JOIOJIHUTEJIBHBIE U HABOAAILME BOIPOCHI,
IIPAaKTUKO-OPUEHTUPOBAHHOE 3aJIlaHUE BBIIIOJIHEHO IIPABUIIBHO, HO HE
IIPOKOMMEHTUPOBAHO; IIPM HENOJHOM OTBETE Ha BOIPOCHI
3aTPYAHSETCS OTBETUTHh HA JOINOJHUTEIBHBIE BOIPOCHI; IIPAKTUKO-
OPUEHTHPOBAHHOE 3a/laHHE BBIIIOJHEHO C OUIMOKaMU U OTCYTCTBYIOT
KOMMEHTApUH

0-49 6ay1;10B (He 3aYTEHO) OTBeThl HE CBs3aHBl C BONPOCAMH, HAIWYHE TPYOBIX OIIMOOK B
OTBETE, HEIOHMMAHUE CYIIHOCTH H3J1araeéMoro BOINPOCa, HEYyMEHHUE
NPUMEHATh 3HAHHWA Ha MPAKTUKE, HEYBEPEHHOCTb M HETOYHOCTD
OTBETOB Ha JOINOJHUTEIbHBIE M HABOASIIME BOMPOCHI; MPAKTHKO-
OpPUEHTHPOBAHHOE 33/IaHUE HE BBHIIIOJIHEHO.

HpaKTuquKne 3aJaHusA

IIpakTnyeckoe 3aganue 1 «MaTpulbl, onpeAenuTeNId U UX CBoiicTBa. JIMHelHble omepanuu HaJ
Marpuuamu. [lepemHoxeHne MaTpui

Martpuupl. JIuHeliHble onepauy HaJ MaTpUaMu U UX CBOMCTBa. Y MHOXXeHHE MaTpull. CBoiicTBa
nepeMHoxeHust Matpull. Onpenenurenu 2-ro u 3-ro nopsiakoB. CBolicTBa omnpenenuteneii. Pemenue
cUcTeM JMHEeHHbIX anreOpanueckux ypaBHenuit (CJIAY) metonom Kpamepa.

IIpakTnueckoe 3aganue 2 «MaTpuiia, oOpaTHas K 3a/laHHON. PelieHre MaTprUUHbIX ypaBHEHUI»

AJNTOPUTM HAaXOXKJICHUSI MAaTPUIIbI, 0OOpPAaTHOM K 3aJJaHHOMN. PEIIEHNE OCHOBHBIX THIIOB MAaTPUYHBIX
ypaBHenuil. "Pemenne CJIAY marpuunbim criocobom". CBenenne CJIAY k marpudHoit ¢opme u ee
pemenue mMatpudHbiM criocoboM. Pemenne CJIAY metonom IMaycca. Teopema Kponekepa-Kanemnu o
coBmectHOCTH CJIAY. Pemenue onnopoaubeix CJIAY

IIpakTnueckoe 3axanue 3. «BeKTOPbI U JIMHEHHBIE ONIEpALIMM HAJl HUMI

Bexktopsl u nuHeiHble omnepanuu Haa HuMuU". CloXKEHME M BBIYMTAHHE BEKTOPOB B
reomeTpuueckoil Qopme. JIuHeliHble omepanMyd HajJ BEKTOpaMH B KoopauHartax. "CkaispHoe
MIPOM3BE/ICHNE JABYX BEKTOpOB. BekTopHOE mpousBeneHue AByX BeKTOpoB. CMelIaHHOE MPOU3BEIEHUE
Tpex BeKTOpoB". CKaJlsipHOE ITPOU3BENECHUE IBYX BEKTOPOB B KOOpAMHAaTaX. BekTopHOE npousBencHue
IBYX BeKTOpoB. CMelIaHHOE POU3BEICHUE JIBYX BEKTOPOB

IIpakTnueckoe 3aganue 4. «lIpsmas Ha miockocTH. OKPYKHOCTh U NPsAMas»
Paznuunble criocoObl 3aaHus IPSMON Ha MJIOCKOCTU. 3a7a4ll Ha OKPY>KHOCTh U MPSIMYIO Ha

IIpakTuueckoe 3aganne 5. «IIpenensl. PackpeiTe anredpanueckux HEONPEAEICHHOCTEN»
Beruucnenune npenenos. Packpeitue anredpandeckux HeompeneneHHocTen (0/0), (oo/o0), (c0-00),
(0*00).

IIpakTnyeckoe 3axanue 6. «IIpaBuna nudpdepenuupoBanus. Tadnua TPOU3BOIHBIXY.
[IpaBuna nuddepeHIpoBaHus. Tabmmia MPOU3BOHBIX. OTtpaboTka TEXHHUKHU
muddepenuupoBanus. "JluddepennupoBanne (yHKIMHA, 33JaHHBIX HESIBHO M MApaMETPUYECKH.



[TpousBonnbie  BbicIMX mnopsnakoB. JuddepenumpoBanue ¢GyHKUMHA, 3aJaHHBIX HESIBHO H
napaMmerpudecku. HaxoxaeHne npon3BOJHBIX BBICIIMX IOPSIKOB

IIpakTuyeckoe 3aganue /. «HeornpeaeneHHbI HHTETPAT.

[TepBooOpasnas. HeomnpeneneHHslid WHTErpajl U €ro cBOMCTBA. TabiMyHOE HHTETPUPOBAHUE.
TabnumuHoe uHTEerpupoBanue. VHTErpupoBaHue METOIOM 3aMEHbI mepeMeHHou. VHTerpupoBaHue 1o
4acTsIM

IIpakTuyeckoe 3axanue 8. «OnpeneeHHbI HHTETPAID»

MeToapl HHTETpUPOBAHMS IO/ 3HAKOM OIPEAEICHHOI0 HHTEerpana. HaxoxaeHue onpeneneHHbIX
UHTETpajoB ¢ mnomompbio (opmynsl HeioTona-JleiiOHuna. 3amMeHa mMepeMEHHOW MO 3HAKOM
OIPEAETICHHOr0 HHTETpaa

ITpu opopmiIcHHM pelieHUs 3a7ad MOT'YT OBITh MCITOJIb30BaHbI Ipritoskenus makera LibreOffice

Kpurepun oueHuBaHus:
MakcuMajbHOEe KoJIu4YecTBo 0a110B — 60 6a10B

3a BBINOJHEHUE TPAKTUYECKUX 3agaHuii 1-4 oOywarommuiicss Moxer momydutb 10 20 6asios,
Ka)J10€ 3aJlaHie IPU 3TOM OLIEHHBAETCsI 10 5 0a/JI0B

5 daJu10B 3a/laHue BBIOJIHEHO BEPHO

4 daJ1a HpI/I BBIIIOJIHEHUN 3aJaHUuA ObLIH A0NYICHBI HETOYHOCTH, HC BJIMAIONINMC HA
pe3ynbTar

2-3 fajaa [Ipu BbINIOJIHEHUY 3a7aHKsI ObLIM JONYHIEHBI OIIMOKU

1 6amn ITpu BbINoJIHEHNH 3a]JaHKs] ObUIM JONYIIEHbI CYIECTBEHHbIE OIINOKH

0 6a/10B 3a/ilaHue HE BBIITOJHEHO

3a BBINOJIHCHUE MPAKTUYCCKUX 3aJaHuii 5-8 oOyuaromuiicss MokeT moiyduth 10 40 6ajios,
Ka)kJ0€ 3aJ]laHie Mpu 3TOM olieHuBaetcs 10 10 6anios

10 6an10B 3a/laHue BBIOJIHEHO BEPHO
7-9 0a110B [Ipu BBIMONHEHUU 3aaHUs OBUTH JTOMYIEHBI HETOYHOCTH, HE BIUSIONINE HA
pe3yabTar
4-6 6aJJ10B [Ipu BbINOJIHEHNY 3a7jaHKsI ObUTM AONYIEHBI OIHOKH
1-3 6auna ITpu BBITIONIHEHWY 3a7aHKs] ObLUTH JOMYIIEHBI CYIIECTBEHHBIEC OMNOKU
0 6as10B 3ajiaHue He BBIOJTHEHO
Omnpoc
1. Cucrembl TUHEHHBIX YpaBHEHUI, OCHOBHBIEC OTIPE/ICIICHUS.

N

DneMeHTapHbIe TPeoOpa3oBaHMUsL.

3. Meronpl  pemieHuss  cucTeM  JIMHEWHBIX  ypaBHeHuit: I'aycca, Kopmana-I'aycca,
MOJIM(PUIIMPOBAHHBIX KOPAAHOBBIX UCKIIOUCHUI.

4. Onpenenutenu 2-ro 3-ro nopsakoB. opmynsl Kpamepa.

MuHop u anrebpandeckoe JomogHeHHe. Teopema 0 pa3IoKEeHUN OMPESTUTENS 3-TO TopsIKa

0 NepBOM cTpoke. OnpenenuTens n-ro NopsaKa.

6. Marpunbl, ocHOBHBIe ompeneneHus. Omepanud Hax MaTpUllaMH: CyMMa MaTpHIl,
IIPOU3BEICHNE MAaTPULIbl HA YUCIIO, IPOU3BENECHUE 2-X MAaTpULL.

7. O6parnas marpuna. Kpurepuit odpatumoctu Matpuibl. JIBa cnocoba moctpoeHus: oopaTHoit
MaTpHULIBIL.

8. MarpuuHbIii CIOCO0 pEIIeHHs CUCTEM JIMHEHHBIX yPaBHEHHIA.

9. OnHopoHBIE CHCTEMBbl ypaBHEHUHN. TeopeMbl O pelIeHud OAHOPOIHBIX CUCTEM

o
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10. Bekropsl. JInHEHBIE ONepaliuy HaJl HUMHU.

11. CkansipHO€ TpOU3BECHUE ABYX BEKTOPOB.

12. BektopHO€ IPOU3BEACHUE IBYX BEKTOPOB.

13. CmemieHHOE TPOU3BEICHUE TPEX BEKTOPOB.

14.TIpsiMas Ha MJIOCKOCTH

15. KpuBble BTOpOTo MopsiaKa: OKpy>KHOCTb, AJUIUIIC, TUIepOoIIa, mapadoJa.

16. [TnockocTh U npsiMast B IPOCTPAHCTBE.

17.TlonsiTue mpenenbHOM TOYKM MHOXECTBa, OMNpEleleHHe TMpejenia, TeoMeTpuyecKas
UHTEpHpeTanus npeaena QyHKIum.

18. beckoneuno manbie GyHkiuu. OrpannueHHbie GyHKIUA. OCHOBHBIC TEOPEMBI 0 OECKOHEYHO
MaJIbIX ¥ OTPAaHUYCHHBIX (PYHKIUAX.

19. beckoneuno 6o:bire GyHKIMU. OCHOBHBIE CBOMCTBA OECKOHEYHO OOJBIINX ()YHKIIAM.

20. OCHOBHEBIE TEOPEMBI O TIpe/IeIIax.

21. OcHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (HYHKIIHIX

22. TlonsiTre mpou3BOHOM 1 AuddepeHnrana GyHKIHUH.

23. 'eoMeTpUYECKUN CMBICI MIPOU3BOIHOM, KacaTelbHasi U HOPMaJIb K KPUBOM.

24. Heobxoaumoe ycioBue TudGepeHIIpPyeMOCTH (YHKITHH.

25. OcHoBHBIE TipaBWIIa TU(DPEpPeHITUPOBAHHMS.

26. OcHOBHEIC cBOMCTBa MU depeHmana.

27.IIpon3BoaHast CI0KHOU PyHKIUU.

28. [Ipon3BOAHbIE BBICIIUX MOPSIIKOB.

29. Onpenenenue 3KcTpeMyma (PyHKIIHU.

30. Teopemsbl 0 pyHKIUAX, TP PEPEHINPYEMBIX HA TIPOMEKYTKE

31. IIpaBumno Jlonurans.

32.UccnenoBanue ¢GyHKIMH MetonamMu  Au(QepeHInanbHOr0  MCUUCIEHUS  JOCTaTOYHBIC
MPU3HAKA MOHOTOHHOCTH U MTOCTOSTHCTBA (DYHKIIMH.

33. JlocTaTo4HBbIi MPU3HAK CYIIECTBOBAHMS SKCTpeMyMa (yHKIIHH.

34. HaunOounbliiee 1 HaMMEHbIIIee 3HaueHue (GYyHKIIUU Ha OTPE3KeE.

35. Kputepuii J0KaabHOTO SKCTpEMyMa, OCHOBAaHHBIH Ha BTOpOil mpou3BonHOW. [loHsTHE
BBIMYKJIOCTH, BOTHYTOCTH (GyHKIMH. Touku reperuda.

36. [Ipr3HaKy BHITYKIOCTH (BOTHYTOCTH) (PYHKIIMH.

37. HeoOxoaumMoe 1 JOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUYEK Meperuda. ACUMITOTHI.

38. O6mas cxema uccieoBaHusi QyHKIIMU U TOCTPOSHHE TpaduKa.

39. IlepBooOpa3nas ¢pynkimu. Teopembl 0 NEpPBOOOPA3HBIX.

40. HeonpeeneHHbli nHTETpai. TeopeMa CyIiecTBOBaHHUS.

41. CpoiicTBa HEONPEAEICHHOTO UHTETpaa.

42. MeTo bl MHTETPUPOBAHUS: METO/] Pa3JI0KEHHUs; TIOACTAaHOBKH; 110 YaCTSIM;

43. VInTerpupoBaHue BbIpaKEHUH, CoepkKalX KBaJpaTHBIN TPeXuJieH;

44. IaTerpupoBaHue palliOHAIBHBIX QYHKIUI U MPOCTEHIINX UppallMOHANbHBIX (DYHKIINA;

45. VIaTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKITUI.

46. ITonsiTre 0 HEOEPYIIMXCSI HHTETpajIax.

47.TloHsATHE UHTETPAIbHOM CyMMBI. ['eoMeTpruecKuil cMbICT ONPEAEeICHHOTO MHTEerpaa.

48. Teopema cymiecTBOBaHHS ONPEICIICHHOTO HHTETpaa.

49. CpoiicTBa ONpeeNICHHOI0 MHTErpaa.

50. [TonsiTHe oOMpeneNeHHOT0 WHTErpajda ¢ MEpPEeMEHHBIM BEPXHHM IPEIEIIOM, TEOpeMa O €ro
T pepeHIIPyEeMOCTH.

51. ®opmyna HeroTona-Jlel6Hu1a.

52. Teopema 0 3aMeHe MEPEMEHHOMN B OIpe/Ie]IEeHHOM UHTErpale.

53. MeTo MHTETPUPOBAHUS TI0 YaCTSIM B OTIPE/ICTICHHOM WHTETpaJe.

54. DKOHOMHMYECKHE MTPUIIOKEHUS OTIPE/IETIEHHOT0 HHTErpaa

Kpurepun onenuBanus:



JlaHHBIN TepedYeHb BOIPOCOB JUIsl IMPOBENEHUS OIpoca SBISETCS NpUMEPHBIM. OH MOXET
aKTyaJIU3UPOBATHCS PENOIaBaTEIeM M0 HEOOXOIUMOCTH.

Omnpoc TeMaTHYECKH OXBAaTHIBACT BCE pas3Zefibl y4eOHOro Kypca M IMPOBOAUTCS B YCTHOW WIIH
nuceMeHHONW (Gopme (Ha ycMOTpeHHe TMpemnojaBatens). ['pynmupoBka BONPOCOB [UIsl Ompoca
IIPOU3BOJIUTCS MPEINOIaBATEIIEM.

MakcuMajibHOe KoJ1n4ecTBO 0a/10B — 40 0asL10B

3a yuyacTue B onpoce o0yJaronuiicss MokeT monyuuth 10 40 6amioB. B xoze onpoca mpu oTBeTe
Ha OTJICJIbHBIN BONPOC 00YJArONTUHCS MOKET IMOJTYYUTh 10 2 0aJIJI0B

2 6as1a JlaH MoJIHBIA, pa3BEpHYTHIM OTBET HA MOCTAaBJIEHHBIM BOIPOC, CHUCTEMHO IIOKa3aHa
COBOKYITHOCTb OCBOCHHBIX 3HAaHUH 00 0OBEeKTe, MNPOSBISIONIAsICS B CBOOOTHOM
OTIEPUPOBAHUU OCHOBHBIMH TOHSATHUSMHU y4eOHOTo Kypca. OTBET XapaKTepu3yercs
COJIEP’KATEIbHOCThIO, KOHKPETHOCTHIO, 3HAHHMEM OCHOBHOM U JOMOJHUTEIHHOU
JIUTEpaTyphl, PEKOMEHJIYEMOM IO TEeMe, YETKOCTbI0 U JIOTUYHOCTHIO H3JI0KEHUS
MaTepuaa.

1 6asn JlaH HemoJIHBIM MW  HENOCIEIO0BAaTENbHBI OTBET Ha IOCTaBJICHHBIM BOIPOC.
[IpucyrcTByOT (pparMeHTapHOCTh, HEJIOTHYHOCTh H3J0keHus. OOyuwaromuiics He
OCO3HAET CBSI3M MEX]Y IMOHATUSIMH, KOHIIENTYaJbHbIE MEPECEUEHUs, CTPYKTYpHBIE
3aKOHOMEPHOCTU. OTCYTCTBYET KOHKPETH3ALMS U JIOKAa3aTeIbHOCTD. JlOMOIHUTENbHbBIE
W YTOUHSIIOUIME BOIPOCHI MpErnojaBaTeisl HE MNPUBOIAT K KOPPEKLUMH OTBETa Ha
IMOCTABJICHHBIE BOITPOCHI.

0 6ans10B OO0yuaromuiicst 3aTpyIHAETCS OTBETUTH Ha BOIIPOCHI

3 MeToaM4yecKue MaTepuasibl, ONpejesANMe NPOLEeAypPbl OLEHWBAHUA 3HAHUH,
yMeHHMH, HaBbBIKOB U (WIM) onbITa [AeATeJbHOCTH, XapaKTepU3YWINUX 3ITambl
¢opMuUpOBaHUA KOMIIETEHL M

[Tpouenypsl OIEHMBaHHUS BKJIIOYAIOT B ce0S TEKYIIMH KOHTPOIb M IPOMEXKYTOUHYIO
aTTECTaLUIO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH IPOBOAMTCS C HCIIOIB30BAHMEM OLIEHOYHBIX CPEICTB,
MPE/ICTAaBICHHBIX B M. 2 JIaHHOTO NPUJIOKEHUS. Pe3ynbTaThl TEKyIIEro KOHTPOJS IOBOISATCS 10
CBEJICHUS CTYAECHTOB JI0 IIPOMEXKYTOYHOU aTTeCTALUH.

IIpoMeskyTouHasi aTTecTALMSA IPOBOIUTCS B (hopMe 3aueTa.

3aueT MPOBOAUTCS IO PACIMCAHUIO IPOMEXYTOUHOM aTTECTalMM B NUCBMEHHOM BUJE.
KonmmuectBo BompocoB B 3aueTHOM 3agaHuu — 3. IIpoBepka OTBETOB M OOBSIBICHHE DPE3yIbTATOB
IIPOU3BOJUTCS B JICHb 3aueTa. Pe3ynbpTaThl aTTeCTalliyd 3aHOCATCA B BEIOMOCTb M 3aUETHYIO KHHUKKY
cryaeHTa. CTyAeHTbI, HE NPOMIEIIINE MPOMEKYTOUHYIO aTTECTALMIO MO IpadUKy MPOMEKYTOUHOMN
aTTeCTaluy, JOJKHBI TMKBUIUPOBATH 3aI0JDKEHHOCTD B YCTAHOBIICHHOM IOPSAKE.



IIpunoxenne 2
METOINYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUIIJIMHBI

Y4eOHBIM IIAaHOM MPETYCMOTPEHBI CIICAYIONINE BUABI 3aHATHH:

- JIEKLUU;

- IPAKTUYECKUE 3aHITHSL.

B xone mpakTtuyeckux pabOT pa3BUBAKOTCS HABBIKM NPUMEHEHHsS MAaTeMaTHYECKHX METO[IOB,
BbIOOpa HMHCTPYMEHTAJIBHBIX CPEACTB i 00paOOTKM M aHaiu3a 53KOHOMHUYECKHMX JaHHBIX B
poeCcCHOHATIBHOM 1eATEbHOCTH

ITpu MOATrOTOBKE K MPAKTUYECKUM 3aHATUAM KaXAbIH CTYACHT JOJDKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPaATypYy;

B mpouecce nOArOTOBKM K INPAaKTHYECKUM 3aHATHAM CTYIEHTBl MOTYT BOCIIOJIb30BaTbCS
KOHCYJIbTallUsIMU IIPEIIOIaBaTENs.

Teopernueckue BOMPOCHI JOJDKHBI OBITh M3Y4€HBl CTYIEHTAMU B XOJAE CaMOCTOSTEIbHOMN
pabotbl. KoHTposb camocTosATeNbHOW paboThl CTyIEHTOB HaJ y4eOHOW Mporpammoi Kypca
OCYILIECTBIISIETCSI METOJIOM ompoca. B xozne caMocToATenbHOW paboOThl KaxAbli CTYIEHT 00s3aH
[IPOYUTATh OCHOBHYIO M IO BO3MOXXHOCTU JOIOJIHUTEJIBHYIO JMTEpPATypy IO H3y4yaeMOW TeMe.
Bb1aenuTh HEMOHATHBIE TEPMUHBI, HAWUTU UX 3HAYEHHUE B JIUTEPATypeE.

JI1 IOArOTOBKYU K 3aHATHAM, TEKYLEMY KOHTPOJIIO M IPOMEKYTOYHOHW aTTECTallMM CTYACHTHI
MOTYT BOCIOJIb30BaThCs AJIEKTPOHHO-OMOINOTEUHBIMU cucTeMaMu. Taxoke oOydaromuecss MOryT B3sITh
Ha JIOM HEOoOXOIUMMYI JUTeparypy Ha aOOHEMEHTEe YHMBEPCUTETCKOM OuOIMOTeKH wWin
BOCIIOJIb30BaThCsl YUTAIbHBIMU 3aJIaMHU.



