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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 18
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

YueOHbIH TUTaH YTBEPKIIEH YUEHBIM coBeTOM YHmBepcuteTa (mpotokoi Ne 9 ot 03.03.2026 1.).

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
(deneparbHOrO TOCYIapCTBEHHOTO OIOIKETHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO 00pa3oBaHus «PoCTOBCKHIA
rocygapcTBeHHbIN 3koHoMuueckuil yausepcureT (PUHX)» B . MuiepoBo PoctoBckoii obnactu

[Mporpammy cocraBui(u): K..-M.H., qoueHT, YyBeHkoB AHartonuii DegopoBUY;K.T.H., JOIEHT, XpaMoB Biagumup
BuxropoBud;k.d.-M.H., goneHT, boraues Tapac BuktopoBuu

3aB. kadenpoii: k.3.H., noueHT T.A. Bricorkas



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 /
3armaBue WznarenscTBO, TONI
COCTaBUTENN Kommuectso
1 Makapos E. B., JIyary | Beicmias maTeMaTrnka: pyKOBOACTBO K PEIICHHIO Mocksa: ®usmariut, 2005 | OBC «YHuBepcuterckas
K. H. 3ama4: yaeOHoe mocodue OuOIMOTEKa OHJIAHY
2 I'ycak A. A. Beiciiias MareMaTuka: y4eOHHK Musck: TerpaCuctemc, OBC «YHuBepcurerckas
2009 6ubiroTeKa OHIIANH)
3 Crynent. Actiupant. MccnenoBarens: BrnagmBoctok: Dkcrept- OBbC «YHuBepcurerckas

BCEPOCCUNCKHI Hay4YHBIH XKypHAIL: )KypHAaI

Hayxka, 2020

OuOIMOTEKA OHIAHY




ABTOpHI, Bbubmmorexa /
3arnaBue W3narenscTBo, rox
COCTaBUTENH KonuuectBo
4 Epmora U.B., Maremaruka. JuddepenimaibHoe HCUUCICHUE Mocksa: OOO "Hay4Ho- OBC «Znanium»
Muneena T.A. ($yHKUUMIT OTHOM U HECKOJBKUX IEPEMEHHBIX: M3IaTeNIbCKUI LIEHTP
VYuebHoe nmocodue HUH®PA-M", 2025
5 Kynuxor B.B. JluckpeTHas MareMaruka: YdebHoe mocodue Mocksa: M3narensckmit OBC «Znanium»
Lentp PUO®, 2025
6 Owmensuenko B.I1., Maremaruka: Y4ueOHHK Mocksa: OOO "Hay4Ho- DBC «Znaniumy
Kapacenxo H.B. U3JaTeNbCKUM LIEHTP
NHOPA-M", 2024
7  |lumaues B.C. Bpricmas MaTeMaTuka: Y4eOHUK Mocksa: OOO "Hayuno- OBbC «Znanium»
W3/IaTeNIbCKUI LIEHTP
NHOPA-M", 2024
8 Bapaymkun B.B., Maremaruka. DiieMeHTsI Bhiciied Matemariku: B 2 | Mocksa: OO0 "KVYPC", 3BC «Znaniumy»
IIpokodnes A.A. Tomax Tom 1 2024
9 bapnyukus B.B., Maremarnka. DiaeMeHTHI Bbiciieii Marematiku: B 2 | Mocksa: OO0 "KYPC", 3BC «Znaniumy
ITpoxodbes A.A. Tomax Tom 2 2024
10 | BpycosII. H., ®unaHcoBas MaTeMaTuKa: YueGHOE ocobue s Mocksa: OOO "HayuHo- OBC «Znanium»
dunarosa T. B. MarucTpoB W31aTEIbCKUI LIEHTP
NHOPA-M", 2025

5.2. IIpodecconanbHbIe 6a3bl JAHHBIX U MHGOPMAIMOHHBIE CIPABOYHBIE CHCTEMBbI

HCC "T'apant" https://internet.garant.ru
®enepanbHast rocyapcTBEHHAs CIIyk0a cTaTHCTUKY https://rosstat.gov.ru/ (cBOOOAHBIH KOCTYIT)
Oomepoccuiickuii MaTeMaTHdecknii moptai http://www.mathnet.ru/ (cBoOOIHBIH KOCTYTI)

5.3. IlepeyeHs NpPOrpaMMHOIO obecredeHnst

OnepaunonHas cucrema PEJ[ OC
CBobomHO pacnipocTpansieMblid opucHbIi makeT LibreOffice

5.4. YueOHO-MeTONNYECKHE MaTepHuaJjJbl 11 06yqaloumxca C OrpaHNYC€HHBIMH BO3MOKHOCTAMMH 3/10POBbSA

IIpu HEOOXOAUMOCTH IO 3asBICHUI0 00YYAIOIIETrOCs ¢ OrPaHHYCHHBIMEA BO3MOKHOCTSMH 30POBbsl yUeOHO-METOIUUCCKHE MATEPHAIIBI
MPEIOCTABIAIOTCA B (pOpMax, aJaliTHPOBAHHBIX K OIPaHUYCHHSAM 3IOPOBBS M BOCHPHUATHS WMH(popMmarwn. s JHI ¢ HapyIICHUSIMHU
3peHus: B Gpopme ayauodaiina; B me4aTHON (opMe YBEIWISHHBIM MpupTOM. J[JIst U] ¢ HapyIIeHUSIMU CiIyXa: B ()OpMe IEKTPOHHOTO
JIOKYMEHTA; B Me4aTHOW ¢opme. [l nuI ¢ HApYLIIEHUSIMH OIOPHO-ABUTATENIFHOTO ammapara: B GopMe 3JIeKTPOHHOTO AOKyMEHTa; B
neyaTHoM opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI

[Tomemenns as BceX BHIOB PadoT, MPEXyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAaHBI HEOOXOMMMOM CIIeIMaN3NpPOBAHHON
yueOHOI MeOeNbI0 U TEXHUUECKIMU CPEACTBAMU O0YJIeHHS:

- CTOJIBI, CTYJIbS;

- IePCOHAIIBLHBIA KOMIIBIOTEP / HOYTOYK (TTepEeHOCHOH);

- IIPOEKTOD;

- 9KpaH / UHTEPaKTHBHAs JOCKa.

ITomemenust A1 CaMOCTOSTEIBHON PabOTHl 00YyJAIOIINXCS OCHAIIEHBI KOMITBIOTCPHOH TEXHUKOW C BO3MOXKHOCTBIO TOMKITIOUEHHS K
ceru "MHTepHeT" 1 00ecneueHneM JOCTYTA K MIEKTPOHHON NH(OPMAIIMOHHO-00pa30BaTeIbHON Cpefe.

7. METOOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCSA 11O OCBOEHHWIO JTUCITUITJINHBI

Meroandeckue yka3aHHs 0 OCBOSHHIO AUCIUILTHHEI pecTaBieHs! B [Ipunoxennn 2 x paboueil mporpaMMe JUCIUIIHHEL




®OH/I OHEHOYHbLIX CPEICTB

Hpnioxenne 1

1 OnucaHMe NMoKa3sareJjel u KPpUTEpPpHEB OLl€HUBAHUA KOMHETeHuHﬁ Ha pa3/INYHbIX
ITaNnax ux (l)OpMHpOBaHI/lﬂ, OIIMCaHH € IIKAJI O€HUBAHHUA

1.1 Tlokasarenu ¥ KpUTEPUU OLICHUBAHUS KOMITCTCHIIUMN:

3VH, cocraBisroniue
KOMIICTCHIITUHO

IToxa3aTenyu oreHUBaHUS

Kpurepun onenuBanus

Cpencrtpa
OLICHUBAHUS

VK-1: CnocobeH oCylIecTBIIATh NOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 UH(QOPMAIH, TPUMEHSTh

CUCTEMHBIN noaxoa il p€IICHUA MOCTABJICHHBIX 3aaa4

3HaThL METOBI
KOJIMYECTBEHHOTO U
Ka4eCTBEHHOTO aHaJIM3a,
MPUMEHSIEMbIE B
CHCTEMHOM ITOIXO0A€E IS
pellIeHus 3a/1a4 B
npodeccuoHanbHO I
NEATEILHOCTH

U3y4aeT OCHOBHYIO H
JIOTIOJTHUTEIIHHYIO
JUTEPATYPY, COAECPIKAIILYIO
MarepHai 00 OCHOBHBIX
WHCTPYMEHTAITBHBIX
CpeACTBax U
MaTeMaTUYECKUX METOIax,
UCTIOJB3YEMbIX IS
00paboTKH
YKOHOMHUYECKUX JaHHBIX,
METOax
nuddepeHnuaaTbHOTO U
UHTETPAIHHOTO
VCUUCIICHUS JUTS
MOJITOTOBKH K 3a4eTy, U
oTpocy

MOJIHOTA U
COJIepPKATEIBHOCTD
OTBETa Ha 3a4eTe, YCTHOM
OIIpOCE, COOTBETCTBUE
OTBETOB MaTepuaiy,
coJepKaliemMcs B
U3y4EHHOH JIuTepaType

Teopernueckue
BOIIPOCHI K 3a4€Ty
(1-53), mpakTuko-
OpPHEHTHPOBAHHbIE
3ajanus K 3adery (1-
16), mpakTHYECKHE
3aganus (1-8), ompoc
(1-54)

YMerb npuMeEHsTh

METO 1Bl
KOJIMYECTBEHHOTO U
Ka4eCTBCHHOI'O aHaJIN3a,
[IPUMEHsEMBIE B
CHUCTEMHOM IOJXO0J1€ VIS
pelieHus 3a1ad B

pelIeHNe MPaKTHUKO-
OpPUEHTHUPOBAHHBIX U
MPAKTUYECKHUX 3aJaHUN
CHUCTEMBI JINHENHBIX
YpaBHEHUH, BEIYMCIICHUE
IIPENeNoB, IPUMEHEHNE
nuddepeHInanbHOro U

MPaBUIBLHOCTH PEIICHUS
3aJlaHUil Ha BBIYUCIICHHE
CHCTEM JIMHEHHBIX
YpaBHEHUH, BEIYUCIICHUE
MpEIeIIoB,
uccieoBaHue QpyHKIMH
C MMOMOIIILIO

TeopeTnueckue
BOTIPOCHI K 3a4eTy
(1-53), npakTHKo-
OpPUCHTUPOBAHHbIC
3agaHus K 3adery (1-
16), mpakTHuecKue
3amanus (1-8), onpoc

npoheccuoHaIbHON MHTETPAJILHOTO MIPOU3BO/IHBIX, (1-54)
IEATeTLHOCTH VICYHMCIICHUS JUIS PEIICHHs | BEIYUCIICHHE
YKOHOMUYECKUX 33/IaHUH | ONpeAeIeHHBIX ’
HEeonpeaeIeHHbIX
MHTEIPaJIOB;
Buaners HaBbIKaMu peleHne MpaKkTUKO- 000CHOBAaHHOCTh Teopernueckue

MPUMEHEHHSI METO/I0B
KOJIMYECTBCHHOT'O U
Ka4eCTBEHHOI'O aHAJIN3a,
IMPUMCHSACMBIX B
CHCTEMHOM TIO/IXO/IC JUIS
peuieHus 3a1a4 B
npodeccruoHaIbHO I
ACATCIIBHOCTHU

OPHEHTHPOBAHHBIX U
MPAKTUYECKUX 3aJaHUI
JUHEHHON anredpsl U
AHAIIMTUYECKOMN
TE€OMETPHH, U3 TEOPUU
IIPEJIETIOB,

Qg QepeHInanbHOTO H
UHTETPAJILHOTO
VCUUCIICHUS

MPUMEHEHUSI METOJI0B
JUUIS pelIeHUs 3aJaHUi Ha
BBIYHCIICHHE CUCTEM
JIMHEWHBIX YPABHEHUH,
BBIYHUCIICHUE NIPEJIENIOB,
uccreoBaHue QPyHKIHMA
C IIOMOIIBIO
IIPOU3BO/IHBIX,
BBIYHCIICHUE
OIIPEJICJIEHHBIX U

BOIIPOCHI K 3a4eTy
(1-53), npakTHKo-
OPHUEHTUPOBAHHBIE
3ajanus K 3auery (1-
16), mpakTUYeCKHe
3amanus (1-8), onpoc
(1-54)




HCONPCACIICHHBIX
MHTETPAJIOB,

1.2 IlIkanel OLleHUBAHUA

Texymii KOHTPOJIb YCIIEBAGMOCTH W MPOMEXKYTOYHASI aTTECTAIUsl OCYIIECTBIISCTCS B PaMKax
HaKOMHUTENIbHON OaJTbHO-peUTHHTOBOM cucTembl B 100-0aibHOM 1kase:

50-100 6amoB (3auTeHO)

0-49 6amnoB (He 3a4TEHO)

2 Tunosble KOHTPOJIbHbI€ 3dJdHHA WJIM HHbIE€ MaTEpHaAJibl, H606X0/I[I/IMbIe AJIA
OI€EHKH 3HaHI/Il7], YMeHHﬁ, HABbIKOB H (I/IIII/I) onbITa A€ATE/IbHOCTH, XdPAKTECPHUIYIOIIHUX
I3TaIllbl (l)OpMPIpOBaHPlH KOMHeTeHHI/Iﬁ B IIponecce OCBOCHHUA 06p830BaTeJIbHOI71 nporpaMmMbl

TeopeTnyeckue BONpPoOCHI

CucreMbl TUHEWHBIX YpaBHEHHH, OCHOBHBIE ONPECTICHUs. DJIeMEeHTapHbIe TPEOOPa30BaHMS.

2. Metongsl  pemieHHss — CUCTeM  JIMHEeWHbIX  ypaBHeHumid:  [aycca,  JXKopmana-I'aycca,

MOIU(UIMPOBAHHBIX KOPAAHOBBIX UCKITIOUEHHH.

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

4. MuHop u anredpanyeckoe JonojaHeHue. Teopema o pa3iokeHUH ONpeaeauTess 3-ro nopsaka mno
nepBoii crpoke. OnpenenuTens N-ro NOpsaKa.

5. Martpunsl, ocHOBHBIE onpeaeneHus. Onepanuy Haj MaTpUIlAMU: CyMMa MaTpHll, IPOU3BEICHUE
MaTpHIIbl HA YKCIIO0, IPOU3BEJICHHE 2-X MATPULL.

6. OOparnas marpunia. Kputepuit oOpatumoctu MaTpuilel. JIBa crmocoba mocTpoeHusi oOpaTHOU
MaTpUIIbL.

7. MatpuuHsblii cioco0 peleHus: CHCTEM JIMHEWHBIX YPaBHEHUH.

8. OmHOpPOIHBIE CHCTEMBI YpaBHEHHIA. TeopeMbl 0 peleHrH O THOPOTHBIX CHCTEM

9. Bexkropsl. JInneliHbIe omepari HaJl HUMH.

10. CkansipHO€ MPOU3BECHNE ABYX BEKTOPOB.

11.BekTopHO€E NPOU3BEACHUE JBYX BEKTOPOB.

12.CmernieHHOE TPOU3BEACHUE TPEX BEKTOPOB.

13.TIpsiMast Ha TIIOCKOCTH

14.KpuBbie BTOPOT0 HOPSIIKA: OKPYKHOCTB, SJUTUIIC, TUTIepOoIa, mapadona.

15.T1nockocTh U npsimMast B TPOCTPAHCTBE.

16.TlonsTne mpenenpHOM  TOYKM  MHOMKECTBA, OIpeleNieHHue Mpeaena, TIeoMeTphUyYecKas
MHTepHpeTanus npeaena GyHKIum.

17.beckoneuno mainbie ¢yHkuuu. OrpaHudeHHble QyHKIUA. OCHOBHBIE TEOpPEMBbl O OECKOHEYHO
MaJIbIX ¥ OTPaHUYEHHBIX (QYHKLHUSAX.

18.beckoneuno 6ombiHe GyHKITUH. OCHOBHBIE CBOMCTBA OECKOHEYHO OOJBIUX ()YHKITHIA.

19.OcHoBHBIE TEOPEMBI O TIpeIeTax.

20.OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (PYHKITUAX

21.TlonsTre IPOM3BOTHOM U TuddepeHIrana GyHKIHIH.

22.T'eoMeTpuveCcKnii CMBICIT IIPOU3BOAHOM, KacaTelbHasi © HOPMaJlb K KPHBOH.

23.Heobxoanmoe ycnoBue auddepeHnnpyeMocT (GpyHKITHH.

24.OcHoBHBIe MTpaBmia MU GEepeHITNPOBAHNS.

25.OcHOBHEBIC CBOWCTBA AuQdepeHIraia.

26.IIpon3BoaHas CIOKHON (DYHKIIUH.

27.1Ipou3BOAHBIE BHICIIUX MOPSIAKOB.

28.OmnpeneneHne KCTpeMyma (QyHKITUH.

29.Teopemsl 0 pyHKIUAX, AUPDepeHInPYyEMBIX Ha TIPOMEKYTKE

30.IIpaBuiio JlonuTans.

=

w




31.UccnenoBanue GpyHKIMU MeTonaMu AUQPHEPEHIIUATBHOTO UCYUCICHUS JOCTATOUHBIC MPU3HAKU

MOHOTOHHOCTH ¥ MOCTOSIHCTBA (DYHKITHH.

32.JlocTaTo4HbIN MPU3HAK CYIIECTBOBAHUS YKCTpeMyMa (YHKIIHH.

33.Hawubonbiiee 1 HauMeHblIee 3HaueHue (GyHKIIMUA Ha OTPE3KeE.

34.Kputepuii JIOKQIBHOTO 3KCTPEMyMa, OCHOBAHHBI Ha BTOPOW MPOU3BOJIHOM.
BBIITYKJIOCTH, BOTHYTOCTH (QYHKIMH. TOYKH miepernoa.

35.[Ipu3HaKku BBIMYKIOCTH (BOTHYTOCTH) (DYHKITHH.

36.HeoOxoammoe 1 TOCTaTOYHOE YCIOBHS CYIIECTBOBAHMS TOUYEK Mepernda. ACUMITOTHI.

37.00mas cxema uccie10BaHus PYHKIIUU U OCTPOEHHE rpaduka.
38.TlepBooOpa3zHas GpyHKIHH. TeopeMbl 0 IEpBOOOPA3HBIX.

39. Heonpenenennsiii mHTErpai. TeopeMa CymecTBOBaHUSI.

40.CBoiicTBa HEONPEACTCHHOTO HHTETPAIa.

41.MeTo1bI MHTETPUPOBAHUSI: METOJ] PA3JIOKEHHUS; IOJCTAHOBKH; 110 YaCTSIM;
42 VIHTerpupoBaHHe BBIPKEHUH, COJIEpKAIIX KBAAPATHBIN TPEXUWICH;

43.VIaTerpupoBaHue pallMOHATBHBIX (QYHKIUH U MPOCTEUIINX UPPALMOHATBHBIX (QYHKITUH;

44 VIaTerpupoBaHUe TPUTOHOMETPUUECKUX ()YHKIIUH.

45.TlonsTHe 0 HEOepyIMXCA HHTErpajax.

46.1IonsTHE UHTErPaTbHOM cyMMBI. ['eoMeTpruecKuil CMbICT ONpeAEICHHOr0 HHTErpaa.
47.Teopema cyliecTBOBaHUS ONPEAEICHHOTO UHTErpaja.

48.CBoiicTBa ONpeIesIeHHOT0 UHTErpaa.

Ilousarue

49.TTonsTHe OIIPpCACIICHHOI'0O HMHTCrpajia € IICPECMCHHBIM BCPXHUM IIPpCACIOM, TCOpEMa O €TI0

nuddepeHmpyemMocTH.
50. ®opmyna HeroTona-JIeiiOHuIa.
51.Teopema o0 3aMeHE IEPEMEHHOH B OTpPEIEICHHOM HHTETpaJIe.
52.MeTo1 MHTErpUPOBAHUS TI0 YACTSIM B OTIPE/ICIICHHOM UHTETpaie.
53. DKOHOMHYECKHE TPHUIIOKEHHS OTIPEICTICHHOTO HHTETpaa

HpaKTI/IKO-OpI/IeHTI/IpOBaHHbIe 3a/laHUs K 3a49€Ty

1. Haiitu npousBenenue matpul;, AB u BA,

85 7 -20 g7 8 -20
2 eom A=¢-4 2 7., B=¢3 0 5%
$2 3 -5 §-2 2 05
3. HaiiTu 3HaueHue onpeaenuTes:
2 2 -3
4 -1 2
-3 1 -4

4. Pemutsh cucteMmy ypaBHeHHH MeTooM Kpamepa:

5. Pemuts cuctemy ypaBHEHUI MaTPUYHBIM METOOM .

7. Pemutsb cuctemy JMHENHBIX ypaBHEHUI MeTonoM JKopnana-I"aycca:
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xl_xg +23‘53=2
2xy—x;, +x3=3
Xy —2x, +3x;,=05

8. Hamucars YpaBHCHHUC IIJIOCKOCTH, HpOXOI[SIH.[CfI uepe3 Tpu TOYKMH.
A(3,-1,0), B(2, -2, 5), C(3, -6, 7).

9. Haiitu paccrosiaue ot Touku (2,-1,0) 10 rurockoctu
3x, +x,—2x53+5=0.

. A6-Xx-2

10. Beraucuts npegen: limM ————
x®2 X -4

o & 2,0

11. Beraucnuts npezen (mo npasuiy Jlomuras) ||m9_2 - Ctg “x=+

x®0e X g

12.Haiitu npon3BoiHyI0 (QyHKIIMHA:
X

- 1-cosx
y = \/(sz - 4x%)*

13.TIpoBecTu uccnenoBanue GyHKITUN
21
y=x®-"=x?+3x+15
2
14. BeryuciiuTh MHTETPAT.
0 Xsin xdx

15. Beryucnuth UHTETpat:

b oxCdx

9 5x* +1
16. Beruncnuts miomaas GUrypsl, OrpaHiueHHON QYHKITUSIMH:
_ _.2
Y=XH y=X

3aueTHOE 3aJaHUC BKJIIOYACT 2 TCOPCTHUYCCKUX BOIIpoOCa U 1 us IepCUHA IIPAKTHUKO-
OPUCHTHUPOBAHHBIX Sa,I[aHHﬁ.

Kpurepun oueHuBanmsi:
MakcuManbHOE KOJHYECTBO Oa/ioB 3a OTBET 1O 3aueTHOMY 3amanuio — 100 (kaxmwlii Bompoc
HUMEET OJIMHAKOBBIN BEC MPH BBICTABICHHUH UTOTOBO OLICHKH)

50-100 6ans10B (3auTeHO) WznoxeHHplii MaTepuan (GakTHYECKH BEPEH, HaM4HMe TIyOOKHX
VCUCPIIBIBAIOIINX 3HAHHI; MPABUJIBHBIC, YBEPEHHBIC ICHCTBUS TIO
NPUMCHEHHIO TOJYYCHHBIX 3HAaHMA Ha MPaKTUKE, TI'PAMOTHOE U
JIOTUYECKU CTPOWHOE M3JIOKEHUE MaTepHala MpH OTBETE; MPAKTUKO-
OPHEHTHPOBAaHHOE  33JaHUE  BBITIOJIHEHO NpaBUILHO u
MPOKOMMEHTHUPOBAHO, HAJIWYHME TBEPIBbIX M JIOCTATOYHO IOJHBIX
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3HaHWM, TPAaBWIbHBIE JEHUCTBUA 1O MPUMEHEHUIO 3HAHMM Ha
MPAKTUKE, YETKOE M3JIOKEHUE MaTepuana, JOMYCKAKTCS OTIACIbHbIC
JIOTUYECKUE U CTUIMCTHUYECKUE IOTPEIIHOCTH, HEYBEPEHHOCTh U
HETOYHOCTb OTBETOB Ha JIOMOJIHUTEIbHbIC U HABOMSIIUE BOMPOCHI;
MPAKTUKO-OPUEHTUPOBAHHOE 3aJ]JaHME€ BBITIOJHEHO MPAaBWIBHO, HO HE
MPOKOMMEHTUPOBAHO; TMPHU HEMOJHOM OTBET€ Ha BOMPOCHI;
3aTPYIHSETCS OTBETUTh Ha JOMOJHUTEIBHBIE BOMPOCHI;, MPAKTUKO-
OPUEHTHPOBAHHOE 3aJ]aHUE BBIMIOJTHEHO C OMTMOKAMH U OTCYTCTBYIOT
KOMMEHTapHH1

0-49 6ansoB (He 3a4TEHO) OTBeTHl HE CBsI3aHBI C BOMPOCAMH, HAIW4HME TPYyObIX OMIMOOK B
OTBETe, HEIMIOHMMaHHEe CYIIHOCTH H3JIaraeMoro BOIPOCa, HEYMEHHUE
NPUMCHSATh 3HAHUS HA MPAKTUKE, HEYBEPEHHOCTh M HETOYHOCTH
OTBETOB Ha JIOMOJHUTEIbHBIC W HABOJSIINE BOIMPOCHI, MPAKTUKO-
OPHEHTHPOBAaHHOE 33JJAHUE HE BBITIOJIHEHO.

[IpakTuyeckue 3axaHus

IIpakTuyeckoe 3amanue 1 «Marpuilbl, ONpeaeIUTeIN U UX CBOWCTBA. JIMHEWHBIE orepanuy Hal
MarpuiiaMu. [lepeMHOXKeHEe MaTpUI]»

Marpuiibl. JInHElHbBIE ONepaliy HaJl MAaTPULIAMK M UX CBOMCTBa. Y MHOXKeHHE MaTpull. CBoCTBa
nepeMHokeHus: matpuil. Onpenenurenu 2-ro U 3-ro nopsakoB. CBoicTBa ompenenuteneit. Pemenue
CHCTEM JIMHEHHBIX anrebpandeckux ypasuenuii (CJIAY) metomom Kpamepa.

IIpakTnyeckoe 3axanue 2 «Matpuna, oOpaTHas K 3aJaHHON. PellieHne MaTpUIHBIX YpaBHEHHUIT»

AJNTOPUTM HaXOXJIEHUS MATPUIIBI, 0OPATHOH K 3aJJaHHOM. pelIeHue OCHOBHBIX THIIOB MAaTPUIHBIX
ypaBHeHul. "Pemenne CJIAY marpuunbsim criocoboM’. Ceenenune CJIAY k maTpuunoit popme u ee
pemenne MatpuuHbiM criocooom. Pemenne CJIAY meromom Maycca. Teopema Kponekepa-Kamnemnu o
coBmectHOoCcTH CJIAY. Pemenne onHoponnbix CJIAY

IIpakTuyeckoe 3aganue 3. «<BeKTOPHI U TWHEHHBIE ONEpAIH HAJ] HUMI

Bekrtopel u nuHelHBble omepamuu Hang HuMmH' . ClO)KeHHE M BbIUMTAaHME BEKTOPOB B
reoMmerpuueckoit Qopme. JluHeliHble omepanuu Hajg BeKTOpamMH B KoopauHaTtax. CkalspHoe
MIPOU3BEJICHUE JIBYX BEKTOPOB. BeKTOpHOE mpou3BeneHne IByX BEKTOpOB. CMelIaHHOE MPOU3BEICHUE
Tpex BeKTopoB". CkalspHOe MPOU3BENICHUE JIBYX BEKTOPOB B KOOpAMHATaX. BEeKTOpHOE Mpou3BeeHIEe
JIByX BEKTOPOB. CMeIIaHHOE MTPOU3BECHUE JIBYX BEKTOPOB

IIpakTueckoe 3aganue 4. «IIpsmas Ha mockoctu. OKPYKHOCTH U MpsMasi»
Pa3nuunble cnocoObl 3aaHust PSMON Ha TUIOCKOCTH. 3a/1a4i Ha OKPYKHOCTH U MIPSAMYIO Ha

IIpakTuueckoe 3aganue 5. «IIpenensi. PackpbiTie anredpanyeckux HEONpPeaeIEHHOCTEN»
Beraucnienue npenenos. Packpeitue anredpandeckux neompenenennocreii (0/0), (oo/0), (00-00),

(0*o0).

IIpakTnuyeckoe 3axanue 6. «IIpasuna mudpdepennupoanns. Tabmuna MPON3BOTHBIXY.

[IpaBuna muddepeHIIMPOBAHUSI. Tabnuna MIPOU3BOIHBIX. OTtpaboTka TEXHUKU
muddepennmpoBanud. HuddepenurpoBanue (QyHKIMHA, 33aJaHHBIX HESIBHO W IapaMeTPHUECKH.
[TpousBoanbie  BhicHMX mopsAakoB. JuddepenuupoBanue GyHKIUH, 3aJaHHBIX HESIBHO U
napameTpuuecku. HaxoxaeHue npon3BOAHBIX BBICIINX MOPSIKOB
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IIpakTnuyeckoe 3axanue 7. «HeonpeneneHHbI HHTETPAI».

ITepBooOpa3nas. HeompeneneHHblii MHTErpas M €ro cBoiicTBa. TabIu4yHOE WHTETPUPOBAHMUE.
TabnuuHoe uHTerpupoBaHue. MHTerpupoBaHue METOAOM 3aMeHbl NepeMeHHON. MHTerpupoBaHue 1o
4acTaM

IIpakTuyeckoe 3aganue 8. «OnpeneneHHBIA HHTETPAID»

MeTopl HHTErPUPOBAHUS TIOJI 3HAKOM OTIPENIeIEeHHOro HHTerpana. HaxoxaeHue onpeneneHHbIX
UHTETpAIOB ¢ moMolmibio (opmynsl Herorona-JleiiOnumna. 3ameHa mepeMEHHOM TIO 3HAKOM
OTpeeIEHHOT0 HHTEerpalia

[pu odopmiIeHNH pelieHus 3a/1ad MOTYT OBITh HCIIOJIb30BaHbI MpuokeHus nakera LibreOffice

Kpurepuu oneHuBanus:
MaxkcuMaJibHOE KoJIn4ecTBO 021108 — 60 0a/i10B

3a BBINOJHEHHUE TpaKTHUECKuX 3aAaHmii 1-4 oOydaromuiics moxker moiayduts a0 20 6anlios,
Ka)J10€ 3a/1aHKe [IPU ITOM OIICHUBAETCs 10 5 0a/JI0B

5 6aJ110B 3aJlaHUE BBIIIOJHEHO BEPHO

4 pajLa [Ipu BbIMONMHEHUH 3aAaHUs ObUIH JIOMYIIEHb HETOYHOCTH, HE BIUSIOUINE HA
pe3yabTaT

2-3 6ajL1a [Tpu BeIMONIHEHUH 3aaHsI ObLTH JOMYIICHBI OIIUOKU

1 6ana [Tpu BBIMOSHEHNN 3aAaHUS OBUTH TOTYIIEHBI CYIIECTBEHHBIC OIITHMOKHI

0 6any0B 3amanne He BBIIIOJIHEHO

3a BBHITIOJIHEHHE TPAKTUYECKUX 3aJaHuil 5-8 oOyuarommiicss MoxeT mosyduth a0 40 6aios,
KKI0€ 3aJIaHue TPU 3TOM onieHnBaetcs o 10 6anion

10 6a10B 3a1aHue BBITOJTHEHO BEPHO
7-9 6aasi0B [Tpu BBITIOJHEHWU 3aJaHusl OBUIH OIMYHICHBI HETOYHOCTH, HE BIIMSIONINE HA
pe3yibTar
4-6 6aJs10B [Tpu BeIMOTHEHNH 3a1aHusI OBUTH JOMYIICHBI OIIHOKH
1-3 panaa [Ipu BeIMoNTHEHNN 3a/1aHus] OBUIH JJOMYIICHBI CYIIECTBEHHBIE OIUOKH
0 6aa10B 3aaHue He BBITIOIHEHO
Omnpoc
1. CucreMsl THHEHHBIX ypaBHEHH, OCHOBHBIC OTIPE/ICIICHHSI.

no

DneMeHTapHble IPeoOpa3oBaHMUs.

3. Meronel  pemieHuss  cucTeM — JIMHEHHbIX — ypaBHeHumid: [aycca, JKopmana-I'aycca,

MO (UIMPOBAHHBIX KOPAAHOBBIX UCKITFOUEHHH.

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

MuHop u anredpandeckoe fononHeHue. Teopema o pa3noKEeHUH ONpeNenuTesns 3-ro nopsaka

0 TepBOi cTpoke. Onpeaenurtenns N-ro NopsaKa.

6. Marpunel, OCHOBHBIE ompeneneHus. Ormnepauu  HaJI MaTpUIiaMU: CyMMa MaTpHI,
MIPOU3BECHNE MATPHIIBI HA YMCIIO, TPOU3BEACHNE 2-X MATPHII.

7. O6parnas marpuna. Kputepuit oOparumoctu marpuibl. J[Ba croco6a moctpoeHus: oOpaTHOU
MaTpHIIBL.

8. MarpuuHsblii ctoco0 peneHns CUCTEM JIMHEHHBIX YpaBHEHUH.

9. OnmHOpOIHBIE CHUCTEMBI YpaBHEHUH. TeopeMbl 0 peleHu: 0THOPOIHBIX CUCTEM

10. BekTopsl. JInHeiHbIE Oniepaiuy HaJ HUMU.

11. CkanspHoe pou3Be/ieHNE ABYX BEKTOPOB.

SR



12. BekTopHO€ MPOU3BEACHUE IBYX BEKTOPOB.

13. CmernieHHOE TPOU3BEICHUE TPEX BEKTOPOB.

14. TIpsiMast Ha MIIOCKOCTH

15. KpuBble BTOpOTO MOPSIIKA: OKPYNKHOCTb, AIIIUIIC, TUIiepOoIa, napadoa.

16. [InockocTh 1 psiMasi B IPOCTPAHCTBE.

17.TlonsiTHe TpenenbHON TOYKM MHOXKECTBA, ONpENENIeHHe Ipeleia, TIeoMeTpUudecKas
MHTEpIIpeTaIys npeaena QyHKINH.

18. beckoneuno mansie Gpyakuuu. OrpannueHHble GyHKIUH. OCHOBHBIE TEOPEMBI O OECKOHEUYHO
MaJIbIX ¥ OTPaHUYCHHBIX (PYHKIIUSX.

19. Beckoneuno Gosbrure GyHKIMHA. OCHOBHBIE CBOWCTBAa OECKOHEYHO OOBIIHMX ()yHKITHIA.

20. OCHOBHEBIE TEOPEMBI O TIPE/IEIIax.

21. OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (YHKITUSIX

22. llonsiTre mpon3BOgHOM 1 AuddepeHnnana GyHKINH.

23.'eomeTpuyieckuii CMBICI IPOU3BOAHOM, KacaTelbHasi © HOpMaJlb K KPHBOH.

24. HeoOxoaumoe ycioBue auddepeHunpyeMocT (GpyHKIHH.

25. OcHoBHbI€ MTpaBuiIa UG HepeHIIIPOBAHNS.

26. OcHoBHbIe cBoOiicTBa AU depennana.

27.IIpon3BoaHas CIOKHON (DYHKLIUH.

28. [Ipon3BoAHbIE BBICIIMX HOPSIIKOB.

29. Onpenenenue skcTpeMyMa (QyHKITUH.

30. Teopems! 0 pyHKIMAX, AU HEPEHITUPYEMBIX Ha POMEKYTKE

31. ITpaBumno Jlonmras.

32.UccnenoBanne (QGyHKIUU MeToAaMH IU(PPEpeHIHATIBHOTO HCYUCICHHUS JIOCTATOYHbBIC
MPU3HAKA MOHOTOHHOCTH U MOCTOSTHCTBA (PYHKIIUU.

33. JlocTaTo4YHBIN MPU3HAK CYIIECTBOBAHMS SKCTpeMyMa (DyHKIIHH.

34. Haubounpiee 1 HanMeHbIIee 3HaueHne (PyHKIIMU Ha OTPE3KE.

35. Kputepuii J10KaabHOTO SKCTpeMyMa, OCHOBAaHHBIH Ha BTOpO mpou3BomHOW. I[loHsTHE
BBIIYKJIOCTH, BOTHYTOCTH (yHKIMH. TOUKH neperuda.

36. [Ipu3HaKy BHIMYKJIOCTH (BOTHYTOCTH) (DyHKIIUH.

37. HeoOxoauMoe 1 I0CTaTOYHOE YCIIOBUS CYILIECTBOBAHUS TOYEK Mepernda. ACUMITOTHI.

38. O6mas cxema ucciuenoBaHusl PyHKIMU U TIOCTpOeHUE rpaduka.

39. IlepBooOpa3zHas ¢pyHkmH. TeopeMbl 0 TIEPBOOOPA3HBIX.

40. Heonpenenennslit uaTerpai. Teopema cymecTBOBaHUS.

41. CBoiicTBa HEONPEAEICHHOTO HHTErpaa.

42. MeTo1pl MHTETPUPOBAHMS: METOJ pa3jIoKeHUs; MMOJACTAHOBKH; MO YacTsM,

43. lnTerpupoBaHue BBIPAKEHUHN, COEPKAIINX KBAIPATHBIM TPEXUIeH;

44. laTerpupoBaHue pallMOHATBHBIX (PYHKIMHA U MPOCTEHIINX UPPAIHOHATBHBIX (DYHKIUH;

45. HTerpupoBaHne TPUTOHOMETPHIECKUX (DYHKITHI.

46. [Tonsatue o HEOEPYIIUXCS HHTErpaJIax.

47.TloHATHe UHTETPATLHON CyMMBI. [ €OMEeTpHUUYECKHii CMBICI ONPEACIICHHOTO HHTErpaa.

48. Teopema CylIecTBOBaHUS ONPEICICHHOTO HHTErpaja.

49, CBoiicTBa ONPECICHHOTO HHTETpaIa.

50. [loHsiTHe OMpENeNIeHHOTO WHTErpaja ¢ NMEPEMEHHBIM BEPXHUM INpEAesoM, TeopeMa O €ro
TG hepeHInpyeMOCTH.

51. ®opmyna HeroroHna-Jleiibuuma.

52. Teopema 0 3aMeHe NepeMEeHHON B ONPEeTICHHOM HHTETpaJle.

53. MeTo MHTETpUPOBAHUS 110 YACTSM B OTIPE/ICIICHHOM HHTETrpae.

54. DKOHOMHMYECKHUE TIPUIIOKEHUS ONIPEAEIEHHOIO HHTETpaJla

Kpurepun onenuBanus:
JlaHHBIlI TIEpEeYeHb BOIPOCOB JUISl IMPOBEIEHUS OIpoca SBJISETCS NPUMEPHBIM. OH MOXET
aKTYyaJIM3UPOBATHCS MpPEnojaBaTeieM o He0OX0UMOCTH.



Omnpoc TemMaTHUYECKH OXBAThIBACT BCE pa3zieibl y4eOHOTO Kypca M NMPOBOAMTCS B YCTHOM WU
NUCEMEHHOW (opMe (Ha YCMOTpeHHE TMperojaBarelis). [ pynmupoBKa BOIPOCOB UL  Ompoca
IIPOU3BOIUTCS MPENOIABATEIIEM.

MaxkcuMajabHoOe KoaudecTBo 0a110B — 40 0ayiioB

3a ydactue B onpoce oOydarouuics MoxxeT noyunuth 10 40 6aiioB. B xoze onpoca npu oTBeTe
Ha OT/EJIbHBINA BOIIPOC OOYJAFOIIHIICS MOXKET TIOTYUUTH JI0 2 6AJIIOB

2 bana JlaH moJIHBIN, pa3BEepHYTHIA OTBET Ha MOCTABJICHHBIM BOINPOC, CHUCTEMHO IOKa3aHa
COBOKYITHOCTh OCBOCHHBIX 3HaHUM 00 OOBEKTE, MPOSBIAIOMAACT B CBOOOIHOM
OTNIEPUPOBAHNHM OCHOBHBIMH TMOHSATHUAMH Y4eOHOro Kypca. OTBET XapaKTepH3yeTcs
COIEPKATEIBbHOCTBIO, KOHKPETHOCTBHIO, 3HAHUEM OCHOBHOM M JIOMOJHUTEIbHOU
JIUTEPATYphl, PEKOMEHAYEMOW IO TEME, YETKOCTHI0 W JIOTUYHOCTBIO H3JIOKECHUS
MarepHaa.

1 6ann JlaH HenoJIHBIA M  HENOCJIEIOBATEIbHBIM OTBET HAa IIOCTABJIEHHBIM BOIPOC.
[TpucyrcTBYIOT (DparMeHTapHOCTh, HEJIOTMYHOCTh H3yokeHus. OOydaromuiics He
OCO3HAET CBSI3M MEXJY IOHATHSAMH, KOHLENTYyalbHbIE IEPECEUEHMs], CTPYKTYpHbIE
3aKOHOMEPHOCTH. OTCYTCTBYET KOHKpETH3aLus U J0Ka3aTeIbHOCTh. J(ONIOJHUTEIbHBIE
U YTOYHSIOIIME BOIIPOCHI IIpENnojaBaTesii HE NPHUBOIAT K KOPPEKUMH OTBETAa Ha
MOCTaBJIEHHBIE BOTIPOCHL.

0 6as10B OOyyaromuiics 3aTpyaHSAETCSI OTBETUTH Ha BOTIPOCHI

3 MeToamnyeckue MaTepuasibl, onpejesisl0liye Npouesypbl OLeHWBAaHUS 3HAHUM,
YMEeHHMI, HaBBIKOB M (W/JIM) ONbITA JAeATEJbHOCTH, XapaKTepU3yIUX 3Tambl
dopMHupoOBaHUA KOMIETEHI UM

[Iponienypbl olleHUBaHUSI BKJIIOYAIOT B Ce0S TEKYIIMH KOHTPOJIb W TMPOMEKYTOUHYIO
aTTECTALHIO.

Texkymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS C MCIOJIb30BAHUEM OILICHOYHBIX CPEJICTB,
MPEJICTaBICHHBIX B M. 2 JaHHOTO NPUJIOKEHUS. Pe3ynpTaThl TEKyIIEro KOHTPOJS JOBOIATCS O
CBEJICHUS CTY/IEHTOB JI0 TPOMEXYTOYHOM aTTeCTALIUHU.

IIpomexyTouHasi aTTeCTAMSA IPOBOIUTCS B opMe 3aueTa.

3adyeT NOPOBOJUTCA [0 PACIUCAHUIO TMPOMEKYTOYHOM aTTeCTalid B IHMCbMEHHOM BHUJIE.
KonuuectBo BompocoB B 3aueTHOM 3anaHuu — 3. [IpoBepka OTBETOB U OOBSBIECHUE PE3yIbTaTOB
MIPOU3BOJUTCS B JI€Hb 3ayeTa. Pe3ynbTarhl aTTecTallMd 3aHOCSTCS B BEAOMOCTh U 3aYETHYIO KHHXKKY
cryaenta. CTyAeHThI, HE MpPOUIENIINEe MPOMEXKYTOUHYIO aTTeCTalUi0 MO TpaduKy MNPOMEKYTOUHON
aTTecTaluu, JOJDKHBI JUKBUIUPOBATH 33JJ0JDKEHHOCTh B YCTAHOBJICHHOM MOPSIKE.



IIpunoxkenue 2
METOANYECKHUE YKA3AHUSA 10 OCBOEHUIO JIUCHUIIJINHBI

VY4eOHBIM IJIAHOM NPETyCMOTPEHBI CIEIYIOIINE BUIbI 3aHATUI!

- JIEKLIUY,

- IPAKTUYECKUE 3aHATHSL.

B xone mpaktuueckux paboOT pa3BUBAOTCA HABBIKM NPUMEHEHUs MaTEeMaTH4eCKUX METOJIO0B,
BbIOOpa HHCTPYMEHTAIBHBIX CPEICTB M OOpaOOTKM M aHaIW3a SKOHOMHYECKUX JAHHBIX B
poheCCHOHATBHOM JIEATETHHOCTH

[Ipy mOArOTOBKE K MPAKTUYECKUM 3aHATHUAM KaXIbI CTYIECHT JOJKEH:

- U3y4YUTh PEKOMEHJIOBAaHHYIO YUEOHYIO JIUTEPaTypy;

B mnpomecce mOArOTOBKM K IPAKTHYECKUM 3aHSATHSAM CTYAEHTBI MOI'YT BOCIOJIB30BAThCS
KOHCYJIbTALIMSIMU ITPENOIABATENs.

TeopeTnueckre BOMPOCHI JOJKHBI OBbITh H3YUEHBl CTYAEHTAMH B XOJI€ CAMOCTOSITEIbHOU
pabotel. KoHTposib camocTOATENbHONW pabOTHl CTYIEHTOB HajJ Y4eOHOM mporpamMMoil Kypca
OCYIIECTBIISICTCS METOJIOM oOIpoca. B Xome caMOCTOATENbHOM paboThl KaXKAbI CTyIEHT 00s3aH
IIPOYUTATh OCHOBHYIO U II0 BO3MOKHOCTH JOIIOJHUTEIIBHYIO JIUTEPATYPY II0 H3y4aeMOH TeMe.
BpienuTe HENOHATHBIE TEPMUHBI, HAUTH UX 3HAYECHUE B JIMTEPATYpE.

JI1 MOArOTOBKHM K 3aHATUAM, TEKYLIEMY KOHTPOJIIO U MPOMEXKYTOYHOW aTTECTAllMM CTYACHTHI
MOTYT BOCIIOJIb30BaThCsl AJIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke oOydaromuecss MOTYT B3SITh
Ha JOM HEOOXOIUMYIO JIMTEpaTypy Ha aOOHEMEHTE€ YHUBEPCUTETCKOW OHONMMOTEKH WM
BOCITOJIb30BaThCSl YUTAJIBHBIMHU 3aJ1aMH.
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