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1. HEJIX OCBOEHUA JTUCHUTIINHBI

1.1|Hay4uTh CTYAEHTOB AIreOpandecKoMy SI3bIKY, MaTEMaTHUECKOMY allapaTy, HEOOXOAUMBIX I IPUMEHEHHS MaTeMaTHIeCKUX
METOJIOB B TEOPETUYECKOH U MPAKTUYECKOH JesITebHOCTH, B SKOHOMUYECKUX UCCIIEIOBAHUSAX U TEOPHH YIIPABIICHUS; 1aTh
CTyzeHTaM 0a30Bble MaTeMaTHYEeCKHe 3HaHUI 10 IMHEHHON anredpe 1 MaTeMaTHIeCKOMY aHaJIN3y, HE0OXOAUMBIE AJIsI IO HUMaHHS
TEOPUH BEPOSITHOCTEH W MaTeMaTH4eCKOW CTATUCTUKH, aHaJIM3a JAHHBIX M HHCTPYMEHTAIBHBIX METOJIOB CTATHCTUKH, TEOPHU
OpraHu3alMy U JPYTUX MaTeMaTHYeCKUX U CIIEIUAIbHBIX KypCOB

2. TPEBOBAHUSA K PE3YJbTATAM OCBOEHUS JTUCITUIIJINHBI

YK-1:CniocodeH ocymecTBIATh NOMCK, KPUTHYECKUIH aHAIN3 M CHHTe3 HHGOPMALIMH, IPUMEHATh CHCTEeMHbII MOAXO0/ /sl pelleHHs
NOCTaBJICHHBIX 32124

B pe3yjabTaTe 0CBOCHUS TUCHUITIHHBI oﬁyqamumiicsn JOJIZKCH

3HaTh:

- METOABI KOJIMYECTBECHHOT'O U KAYCCTBCHHOI'O aHaJIn3a, IPUMEHACMBIC B CHCTEMHOM IOAXO0A€ I PCIICHUA 3a/1a4 B HpOCI)eCCHOHaHBHOﬁ
JACATCIIbHOCTH

YMeTb:

- IPUMEHSTH METO/Ibl KOJIMYECTBEHHOTO U KAYECTBEHHOTO aHAIN3a, TPUMEHSEMBIC B CHCTEMHOM IIOXO/E [UIS PEIICHHS 33139 B
poheCCHOHATBEHOM IeITeIBHOCTH

Baanern:

- HaBBIKaMU [TPUMEHEHHUS METOJIOB KOJIMUYECTBEHHOT'O H KAYECTBEHHOT'O aHAJIN3a, IPUMEHSEMBIX B CHCTEMHOM MOJX0/1€ JUI PELICHUS 33124 B
npodeccnoHanbHON AeSITENEHOCTH

3. CTPYKTYPA U COJAEP KAHUE TUCHUIIJINHBI

Kox HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp / | HacoB | Komneten- | Jlutepatypa
3aHATHS Kvbc 11070

Pa3znes 1. DiieMeHThI JTHHeiiHON ajredpbl

1.1 "Martpuiibl, ONPEICTUTEIN U UX CBOMCTBA. JIMHEIHBIC OTepaluy Hal 1 2 YK-1 JIL.1J11.2 J11.3
Mmarpunamu. [lepemHoxenue Matpun". Matpuisl. JInHeliHble onepanuu JI1.4J12.1 J12.2
HaJ MaTpPHUIIAMHU U MX CBOMCTBA. Y MHOXeHHe MaTpull. CBoicTBa J12.3J12.4

nepeMHoXXeHust MaTpul. Onpeaenutenu 2-ro u 3-ro nopsiakos. CBoicTBa
ompenenuTeneil. Pemenne cucreM IMHEHHBIX alTeOpandecKux
ypaBHenuii (CJIAY) meronom Kpamepa. /Jlex/

1.2 «Martpuubl, onpeNeNnuTeN! U UX cBoiicTBa. JIuHeliHble onepanuu Haj 1 4 VK-1 JI1.1J11.2J11.3
matpunamu. [lepemHoxeHne MaTpumy».Martpumnsl. JluHeiHble onepannun JI1.4J12.1 J12.2
HaJl MaTPULIAMU U UX CBOMcTBa. Y MHOkeHUe MaTpull. CBolicTBa J12.3 J12.4

nepeMHOXeHust Matpull. Onpenenurenn 2-ro u 3-ro nopsakos. CBoHCTBa
onpeznenuteneil. Pemenue cucteM JIMHEHHBIX anreOpandecKux
ypaBuenuii (CJIAY) meromom Kpamepa. /Cp/

1.3 «Martpu1bl, ONpeIeNIuTeN! U UX cBoiicTBa. JIMHElHbIE onepalnuu Ha g, 1 4 VK-1 JI1.1J11.2J11.3
Marpunamu. [lepeMHOKeHNE MATPHUID) JI1.4J12.1 J12.2
Marpuupl. JIuHeliHbIe onepaly HaJl MAaTpULIAMH U UX CBOICTBA. J12.3 J12.4

YmHoxeHue Matpuil. CBoMcTBa epeMHOXKeHHs MaTpull. OnpeaenuTenn
2-ro u 3-ro nopsakoB. CBoiicTBa onpenenureneil. Pemenue cuctem
JUHEHHBIX anrebpandeckux ypaBHenuit (CJIAY) meromgom Kpamepa.
Pemenue 3aganuii ¢ npumenenueM LibreOffice

Mp/

1.4 «Onpenenurenu U ux ceoiicta. Pemenne CJIAY meromom Kpamepay. 1 4 YK-1 JI1.1J11.2J11.3
Beraucnenue onpenenureneit 2-ro u 3-ro nopsaakos. Pemenne CJIAY JI1.4J12.1 J12.2
MetozoM Kpamepa. Beiuncnenune onpenenuresneit 4-ro nopsiaka ¢ J12.3J12.4
WCIIONIb30BAHUEM CBOMCTB ONpeeuTeNeH.

/Cp/

15 "Marpuua, oOpaTHas K 3aJaHHOH. MaTpuuHble ypaBHeHus. Pemenne 1 2 YK-1 JIT.1J11.2 J11.3
CHCTeM JIMHEHHBIX anreOpanyeckux ypasHenui (CJIAY) MaTpuuHbIM JI1.4712.1 J12.2
criocobom"."Pemenne onpexnenennsix CJIAY meronom [Maycca'. J2.3J12.4

Pemenue onpenenennsix CJIAY meronom Maycca. MaTpuna, oOpaTHas K
3aJaHHOU. ANITOPUTM HaxoXaeHus 00paTHON MaTpuilbl. OCHOBHBIE THITBI
MaTpH4HbIX ypaBHeHui. Pemenne CJIAY matpuuHbM criocobom. /JIek/




1.6 "Marpuna, oOpaTHas K 3alaHHOH. PereHre MaTpUUYHbIX ypaBHeHU". VK-1 JI1.1J11.2J11.3
AJrOpUTM HAaxXOXJICHHUS MATPHIIbI, 00pPAaTHOM K 3aJaHHOW. pellIeHHE JI1.4J12.1 J12.2
OCHOBHBIX TUIIOB MaTpU4HbIX ypaBHeHull. "Pemenue CJIAY MaTpu4HbIM J2.3712.4
cnocoboMm". Ceenenne CJIAY k MatpuuHO#t popMe u ee penieHne
MaTpuuHbIM criocobom. Pemmenne CJIAY meronom ["aycca. Teopema
Kponexkepa-Kanemnmu o coBmectHoctn CJIAY. Pemenne onHOpOAHBIX
CJIAY. Mlp/

1.7 "Marpuia, oOpaTHas K 3aJJaHHO. PellieHre MaTpuyHbIX ypaBHEHU" . YK-1 JI1.1J11.2 J11.3
ANTOpUTM HaXO>AEHMsl MaTPUILIbl, 0OpaTHOI K 3a/laHHOM. pelIeHue JI1.4J12.1 J12.2
OCHOBHBIX TUIIOB MaTpHUHBIX ypaBHeHui. /Cp/ J2.3J12.4
Pa3nen 2. DeMeHTHI BEKTOPHOIi aJredpbl M aHAJTUTHYECKOH
reoMeTpuu

2.1 "BekTops!". BekTopsl, TMHEHHBIE ONlepalluy HaJl HUMU M UX CBOMCTBA. VK-1 JI1.1J11.2J11.3
BexTopsr B nexap-ToBoi mpSAMOYyToapHON cucTeMme koopauHat. Ckamsipoe JI1.4J12.1 JI2.2
U BEKTOPHOE NIPOMU3BECHUS ABYX BEKTOPOB. CMEIIAHHOE [IPOU3BEICHHE J2.3712.4
Tpex BeKTOpOB. /JIek/

2.2 " AHaITUTHYECKasi TeOMeTpuUs Ha TIockocTH. [Ipsimas. Kpusbie BTOporo YK-1 JIL.1J11.2 J11.3
nopsaaxa". IIpsiMast Ha IIOCKOCTU U OCHOBHBIE CIIOCOOBI €€ 3aJaHHus. JI1.4J12.1 J12.2
Kpugssie BToporo mopsiika: OKpy»XHOCTb, 3JUTHIIC, TUTIEpOoIIa, mapadona. J12.3J12.4
/J1ex/

2.3 "BekTopsbl U THUHEHHBIC oniepanuy Haj HUMu'". CII0)KEHNE U BBIYHUTAHHE YK-1 JIL.1J11.2 J11.3
BEKTOPOB B TeOMeTpuiecKoii opme. JInHelHbIe onepaniy Hal JI1.4J712.1 J12.2
BEKTOpaMHu B KoopAuHaTaX. "CKaIsipHOE MTPOU3BEIEHUE IBYX BEKTOPOB. JI2.3J12.4
BekropHoe npousBeeHue ABYX BEKTOPOB. CMEIIaHHOE [IPOU3BEACHUE
Tpex BeKTopoB'. CKaIsIpHOE TIPOU3BEACHNE ABYX BEKTOPOB B
KoOopAMHaTax. BekTopHOoe npou3BeaeHNe IByX BeKTopoB. CMelaHHoe
MpOM3BeIcHHE JABYX BeKTOpOB. /TIp/

24 "BekTopsl U THUHEHHBIC oniepanud Haj HUMu'". CIIO)KEHHE U BBIYUTAHHE YK-1 JIL.1J11.2 J11.3
BEKTOPOB B TeOMeTpuiecKoil popme. JIMHEHHbIE onepaniy Hal JI1.4J712.1 J12.2
BEKTOpaMHu B koopauHatax. /Cp/ J12.3J12.4

25 "IIpsimast Ha IockocTH". PazmmaHbie criocoObl 3a1aHus IPSIMOI Ha VK-1 JIT.1 JI1.2 J11.3
IIJIOCKOCTH. "OKpy)XHOCTb ¥ mipsiMas”. 3a1a4u Ha OKPYKHOCTh JI1.4J12.1 J12.2
U mpsAMyIo Ha ttockoctu. /TIp/ J2.3J12.4

2.6 "OKpyXHOCTPH U TipsimMas’. 3a7auu Ha OKPYKHOCTh H TPSIMYIO Ha VK-1 JIT.1 JI1.2 J11.3
rockoctH. /Cp/ JI1.4J12.1 J12.2

J12.3712.4

2.7 "ITnockocTh U npsimast”. PasnuuHbie criocoObl 3aaHus MPSIMOI 1 VK-1 JIT.1 JI1.2 J11.3

rockoctH. /Cp/ JI1.4J12.1 J12.2
J12.3712.4

Paznean 3. lIpenenst. JuddepenunanbHoe ncunciaeHue GyHKIUM

0JHOI1 NepeMeHHOl

3.1 "Tpenenst". Onpenenenne npeaena yHkuun. CBOHCTBA IPEAEIOB. VK-1 JI1.1J11.2 J11.3
OCHOBHBIE TUIIBI HE-OIIPEEICHHOCTEH U CIIOCOOBI UX PACKPBITHSL. JI1.4J12.1 J12.2
HenpepsiBaocTth dynKImu. /JIex/ J12.3J12.4

3.2 "[IpousBoansie". Onpenenenne npousBoaHoi. [Ipasuna YK-1 JIL.1JI11.2 J11.3
muddepenupoBanus. Tabmuna npou3BoAHBIX. [Ipon3BoIHBIE BEICIINX JI1.4712.1 J12.2
nopsiakoB.IIpaBuio Jlonmurans. [IpumeHenne npon3BoaHbIX". PackpeiTre JI2.3J12.4

HeonpeeIeHHOCTeH ¢ nomorbto npasuia Jlonurans. [Ipumenenue
HPOU3BOIHBIX K HccaenoBannio GyHkumii. /Jlex/




3.3 "ITpenensl. PackpbiTe anreOpanueckux HeonpeaeaeHHocTel" . VK-1 JI1.1J11.2J11.3
Brruncnenue npezaenos. PackpeiTie anredpanvecknx JI1.4J12.1 J12.2
HeonpegenenHocreii (0/0), (oo/c0), (0-00), (0*o0). /IIp/ J2.3712.4

34 "ITpenensl. PackpbiTHe anreOpanueckux HeonpeaeaeHHocTe" . VK-1 JI1.1J11.2J11.3
Brrunciienue npeaenos. PackpeiTue anredOpanyeckux JI1.4J12.1 JI2.2
nHeonpezaenenHocreii (0/0), (oo/©), (0-00), (0*w0). /Cp/ JI2.3J12.4

35 "Crennpenensl. CpaBHEHHE OECKOHEYHO MAaJIbIX BEJIMYHH". YK-1 JI1.1J11.2 J11.3
Crenipenienbl. CpaBHeHHE OECKOHEYHO MajbIX BenuuuH. /Cp/ JI1.4J12.1 J12.2

J12.3712.4

3.6 "[IpaBuna nuddepenppopanus. Tabnuua mpousBoaHbIX". OTpadboTKa YK-1 JI1.1J11.2 J11.3
TexHuku quddepenuuposanusd. "duddepeHunponanue GyHKIUH, JI1.4J12.1 J12.2
3a/IaHHBIX HESIBHO U MapameTpudecku. [Ipon3BogHbIe BRICTITIX J12.3J12.4
nopsaakoB". luddepenupoBanre QyHKIUM, 3aJaHHbIX HESIBHO U
napaMeTpudeckd. HaxosxaeHre Tpou3BOAHBIX BEICIIHX MOPSIKOB. /TIp/

3.7 "IIpaBuna quddepenippopanus. Tabnuia mpousBoaHbIX". OTpaboTKa YK-1 JIL.1J11.2 J11.3
TexHUuKU nuddepenurposanus. /Cp/ JI1.4J12.1 J12.2

J12.3712.4

3.8 "MuddepennypoBanue GHyHKIUN, 3aJaHHBIX HESIBHO U ITapaMeTPUUECKU. VK-1 JI1.1J11.2J11.3
TIpousBomubie Beicux nopsakos". Juddepeniupopanue GpyHKIHiA, JI1.4712.1 J12.2
3aJ]aHHbIX HEsIBHO U MapaMeTpuuecku. HaxoxeHne mpou3BoIHBIX J2.3712.4
BBICIIHX MOPsAKOB. /Cp/

3.9 "Muddepennuan. [Ipasuno Jlonurans". Haxoxnenue nuddepennuanon VK-1 JI1.1J11.2J11.3
(hyHKUMHA. PackpbITHe HEONpeIeICHHOCTEH C MOMOIIBIO TIpaBHiIa JI1.4J12.1 J12.2
Jlonurans. /Cp/ J2.3712.4

3.10 "HccnenoBanue GHyHKIMH ¢ TOMOIIbIO Mpon3BoAHEIX". VccaenoBanue VK-1 JI1.1J11.2J11.3
(hyHKIMH HA MOHOTOHHOCTh M TOUKH dKCTpemyma. MccenenoBanue JI1.4J12.1 J12.2
(yHKIMIH Ha BBITYKJIOCTh, BOTHYTOCTh, TOUKH eperuta. [Toianoe J12.3 J12.4
uc-cienosanue pynkuuu. /Cp/

Pa3nen 4. HeonpenesieHHbIH U onpeiesieHHbIN HHTETPaJl.

4.1 "ITepBooOpasnas. Heonpenenennslii uaTerpan”. [lousTue u cBoiicTBa YK-1 JIL.1JI11.2 J11.3
HepBOOOPa3HOM U HEONPEJEeTIeHHOT0 HHTerpana. Tadiuna UHTEerpaos. JI1.4J712.1 J12.2
HHTerpupoBanue BbIpaXXE€HUM, COAEPKAIINX KBaJAPATHBIN TPEXWIEH B J12.3J12.4
3HameHarese. urerpuposanue no yactsM. /JIex/

4.2 "Onpenenennslii uaTerpan”. UHTErpupOBaHue parfiOHATHHBIX U VK-1 JIT.1J11.2 JI1.3
UPPALMOHANBHBIX QYHKIUH. MeToAbl HHTETPUPOBAHUS JI1.4J712.1 J12.2
TPUTOHOMETPUUECKUX GyHKIUI. OTnpeieNeHHbI HHTETPal U €ro J12.3J12.4
cBoiictBa. @opmyna HeroTona-JIeiiOHUIIA BEIYUCTICHUS ONIPEAETIEHHOTO
uHTerpana. /JIex/

4.3 "TlepBooOpa3nas. HeonpeneneHHbIH HHTETPal U €T0 CBOMCTBA. VK-1 JI1.1J11.2 J11.3
Tabnuunoe nnterpuposanue". TabaMuHOE UHTETPUPOBAHHE. JI1.4J12.1 J12.2
MNuTerpupoBanue MeTo10M 3aMeHbI epeMeHHOU. MHTerpuposanue mo J12.3J12.4
yactsam. /TIp/

4.4 "TlepBooOpa3nas. HeonpeneneHHbIH HHTETPal U €T0 CBOMCTBA. VK-1 JI1.1J11.2J11.3
Tabmmunoe unrerpupoBanue”. TabnuaHoe nHTErpHpoBanue. /Cp/ JI1.4J12.1 J12.2

J2.3J12.4




45 "HHTerpupoBaHue palloHaIbHbIX GyHKIMN. MppaloHanbHbIX U 1 4 VK-1 JI1.1J11.2J11.3
TPUTOHOMETpUYECKUX GyHKIHil". NHTerprpoBaHue paroHaIbHBIX JI1.4J12.1 J12.2
(yHKIMI ¢ TOMOILBIO PA3I0XKEHUS UX Ha IpocTeine Apoou. J2.3712.4
WHTerpupoBaHie HPpanioOHATBHBIX (YHKIMH C HTOMOIIBIO CTETICHHBIX
3aMeH. MeToIbl HHTEIpUPOBaHUs TPUTOHOMETpHUYecKux GyHkuuii. /Cp/

4.6 "UuterpupoBanue no yactsam'". MHTerpuposanue mo yactsam. /Cp/ 1 4 YK-1 JIL.1J11.2 J11.3

JI1.4J12.1 J12.2
J12.3712.4

4.7 "OnpeaeneHHbId HHTErpai. MeTo1bl HHTETPUPOBAHUS 1101 3HAKOM 1 4 YK-1 JIL.1J11.2 J11.3
ompeJesieHHOTO HTerpana”. HaxoxieHue ornpeeieHHbIX HHTETPaJioB C JI1.4J12.1 J12.2
nomMotsio popmyinsl HeroTona-JIeliOHua. 3aMeHa nepeMeHHON 1o J12.3J12.4
3HAKOM OIIpeJIeIeHHOro MHTerpana. /IIp/

4.8 "OnpeaeneHHbId HHTErpai. MeTo1bl HHTETPUPOBAHUS 1101 3HAKOM 1 4 YK-1 JIL.1J11.2 J11.3
ompeesieHHOTO uHTerpana”. HaxoxieHue ornpeaeieHHbIX HHTETPaJioB C JI1.4J12.1 J12.2
nomMotsio popmyisl HeroTona-JIeliOHuIa. 3aMeHa mepeMEeHHOM 10 J12.3J12.4
3HAKOM OIIpeienieHHoro unrerpaia. /Cp/

4.9 "Hecob6cTBeHHbI# nHTErpat”. BeruucieHne HecOOCTBEHHBIX HHTETPATIOB. 1 2 YK-1 JIL.1J11.2 J11.3
/Cp/ JI1.4J12.1 J12.2

J12.3712.4

4.10 "T'eomeTpudecKie 1 SKOHOMUYECKUE IPUIIOKEHHS HEONIPEIETIEHHOTO U 1 2 YK-1 JI1.1J11.2J11.3
ompezeneHHoro nHTerpana. Berancienne omane, e IyT 1 JI1.4J12.1 JI2.2
00BEMOB € TIOMOIIBIO ONPEIEIIEHHOT0 HHTETpaia. JKOHOMHYECKHE 237124
MPUIIOKEHHSI OTIpeieNieHHOro nHTerpaia. /Cp/

411 /3auért/ 1 0 YK-1 JI1.1J11.2J11.3

JI1.4J12.1 J12.2
J2.3712.4

4. ®OHJ OHEHOYHBIX CPEJICTB

CtpyKTypa u cozepkaHue (oHIa OLEHOYHBIX CPEACTB JUIS MPOBEICHNUS TEKYIIeH 1 IIPOMEKYTOYHOH aTTeCTallly TIPEACTABIICHBI B
IMpunoxenuu 1 x paboueil mporpaMMe JUCIUIUINHEL.

5. YYHEBHO-METOAMYECKOE U THO®OPMAINIMOHHOE OBECIIEYEHHUE JUCIHUITINHBI

5.1. OcnoBHas 1uTEpPaTYypa

ABTOpBI, COCTaBUTEIH

3arnaBue

W3narenbcTBO, TO

Komnua-Bo

Manaxos, A. H.

Maremaruka. Beiciiast Matemaruka: yaeOHoe
nocobue

Mocksa: EBpa3zuiickuit
OTKPBITBIN MHCTUTYT, 2009

http://www.iprbookshop.r
u/10714.html
HeOFpaHH‘-IeHHLIfI J0CTYyII
JUUIS 3aPETUCTPUPOBAHHBIX
M0JIb30BaTeNen

JI1.2

I'ycak A. A.

Bbicias MaTeMaTHKa: y4eOHHK

Mumnck: TerpaCucremc,
2009

https://biblioclub.ru/inde
x.php?
page=book&id=572287
HGOFp&HH'—[CHHbIﬁ }IOCTyl'l
JUIS 3apETUCTPUPOBAHHBIX
MOJIb30BaTeleh

J1.3

Ankuios, A. B.,
Bensmucos, I1. A.,
Pemernnkos, 10. A.,
Benbmucona, I1. A.

Bricmiasg matematrka. B 2 gactax. U.1: Beiciias
MareMaTuka: yaeoHoe nocobdue

VapsgHoBCK: YIIbSIHOBCKHM
roCyJapCTBEHHBIN
TEXHUYECKUI YHHUBEPCHUTET,

2017

http://www.iprbookshop.r
u/106088.html

HEOTpaHMYCHHBIN TOCTYI

IUTS 3aPETHCTPUPOBAHHBIX
MOJIb30BaTelIeH




ABTOpLI, COCTaBUTCIIN 3armaBue H3HaTeJ'H>CTBO, rog Kommu-Bo

JI1.4 |Anxunos, A. B., Briciias matematuka. B 2 wactsax. U.2: Beiciuas Vibsaaosek: Yabsnosckuii | http://www.iprbookshop.r
Benemucos, I1. A., MaTeMaTuka: yaeOHoe mocobue roCyJapCTBEHHbII u/106089.html
Pemernukos, 1O. A., TeXHUYECKUH yHUBepcUTeT, | HCOTPaHHYCHHBIH JOCTYII
Benemucosa, I1. A. 2017 JUIsL 3aPErUCTPUPOBAHHBIX

ToJIb30BaTeNei

5.2. lonoHuTeIbHAS JIUTEPaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TO Konnu-Bo
JI12.1 |Bammuu K. B., bannua  |Kpatkuit kypc BbICIICH MaTeMaTHKU: YIeOHUK Mocksa: U3natenscko- http://biblioclub.ru/index.
®. K., Txeddas B. 1., TOproBasi KOpIOpaIys php?
Maxkpunenko E. JI., «JlalmkoB 1 K°», 2017 page=b00k&|d=450751
Pyxocyes A. B. HEOTpaHUYEHHBIN JOCTYT
UL 3apETUCTPUPOBAHHBIX
10JIb30BaTeNei
JI2.2 [Makapos E. B., Jlyary |Bsiciias MaTeMartrka: pyKOBOJCTBO K PEIICHHUIO Mocksa: ®usmariut, 2005 | https://biblioclub.ru/inde
K. H. 3ama4: yueGHOe mocodue x.php?

page=book&id=82565
HEOTPaHHYCHHBIN TOCTYI
JUTS 3aPETHCTPUPOBAHHBIX
OJTh30BaTENICH

JI2.3 |Kpewmep, H. 111, ITyTko, |Bblciuas MaTeMaTHKa UL 9KOHOMUCTOB: ydeOHUK Ut |[Mocksa: FOHUTU-JAHA, | http://www.iprbookshop.r

b. A., Tputun, Y. M., |cTyneHTOB By30B, 00Y4AIOIIUXCS 110 SKOHOMHYECKUM (2015 u/52071.html
®punman, M. H., CIICIIUATILHOCTAM HEOTpaHUYEHHBIN OCTYTI
Kpemep, H. 111. JUIs 3apErUCTPUPOBAHHBIX
MOJIb30BaTelIeH
J12.4 Crynent. Acniupant. Mccnenopatens: Becepoccuiickuii | BiaauBocTok: DKcmepT- https://biblioclub.ru/inde
HAyYHbIH JKYpHAI: )KYypHAI Hayxka, 2020 X.php?

page=book&id=576258
HeOFpaHPI'-IeHHLIfI JOCTYII
JUIA 3apErUCTPUPOBAHHBIX
MoJIb30BaTeIeH

5.3 IIpo¢deccuonanbHble 6a3bl JAHHBIX U MH(POPMANIMOHHBbIE CIIPABOYHbIE CHCTEMBI

Oorepoccuiickuit MatemaTudeckui noprain http://www.mathnet.ru/

Koncymprant +

https://rosstat.gov.ru/databases - caiiT hemepanbHOI TOCYIaPCTBEHHON CITYKOBI CTATHCTHKH

5.4. IlepeyeHs MPOrpaMMHOro odecreveHust

LibreOffice

5.5. Y4eOHO-MeTOANYECKHE MATEePHAJIBI IJIsl CTYIEHTOB ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3I0POBbSI

[Tpu HE0OXOAMMOCTH TO 3asBICHHUI0 OOYYAIOMIEroCs C OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSl Y4EOHO-METOJMUYECKHE MAaTepUalIb
MPEIOCTABISIIOTCS B OpMax, aIalTHPOBAHHBIX K OTPAHUYEHHSM 3I0POBBSI M BOCIIPUATHS HH(pOpMAIWH. J{J1s JINII ¢ HapyIIeHHSMH 3pEHUS: B
¢dopme ayanodaiina; B neyaTHoil popme yBelnnYeHHBIM HIpUQTOM. J[JIs UL ¢ HApyIIEHUSIMHU ciyXa: B ()OpMe DJIEKTPOHHOIO IOKYMEHTA; B
neyatHOH dopme. [t M| ¢ HAPYIIEHUSIMA OTIOPHO-IBUTATENHFHOTO anmapara: B GopMe 3JIeKTPOHHOTO JOKYMEHTa; B IeYaTHOH opMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JTUCITUIIJIMHBI (MOAY JIS)

IMomemnienus At NpoBeAEHHS BCEX BUIOB PaboT, MPEAYCMOTPEHHBIX y4eOHBIM IIJIaHOM, YKOMILIEKTOBaHbBI HEOOXO0IMMOM
CIeUHaIU3UPOBaHHON yueOHON MeOeNbo U TEXHUUECKUMU CPeACTBaMU 00yueHus. J|jis IpoBeieHns JEKLIMOHHBIX 3aHATUH UCTIOIb3YeTCs
JIEMOHCTPALIOHHOE 000pyIOBaHUE.

7. METOAUYECKHUE YKA3AHUSA JJI OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCHUIIIMHBI (MO/Y JIS)

Metoanveckue yKazaHHs [0 OCBOCHHUIO TUCIMIUIMHBI TipesicTaBieHbl B [Ipunoxennu 2 k pabouei mporpaMMe TUCHUTUINHBI.




IIpunoxenne 1

POHJ OHEHOYHBIX CPEJACTB

1 OnucaHue NoKasaTe/iell U KpUTepueB OLleHUBAHUA KOMIETEHIMI HAa pPa3/IMYHbIX 3Tanax

HX (l)OpMPlpOBaHI/IH, OIlMMCaHH e IIKAaJI Ol€HUBAaHHUA

1.1 Iloxazarenu U KpUTEPUU OLICHUBAHMSI KOMIIETEHII:

3VH,
COCTaBJIAIOIIUC
KOMIICTCHIIUIO

Tloka3zarenu orieHUBaHUSA

Kpurepuu onieHuBanus

CpencTBa olleHUBaHUS

YK-1:Cnocoden

OCYIIECTBJIATH IOUCK, Kpl/lTl/I'leCKl/lﬁ

AHAJIU3 U CUHTE3 l/ll-l(l)OpMal.ll/Il/I,

JJISL peIICHU S IMOCTABJICHHBIX 32124

NPUMEHATH CHCTEMHBII MOIX0

3.

METOJIBI
KOJIMYECTBEHHOTO H
Ka4eCTBEHHOTO
aHaIIN3a, IPHMCHICMBIC
B CHCTEMHOM TIO/IX0/1e
JUTSL PEILICHUS 33124 B
npo¢ecCHOHANBEHON
JIeATENbHOCTH

U3y4aeT OCHOBHYIO U
JOTIOTHATEILHYIO
JUTEPATypy, COACPKAILYIO
MaTtepuan 00 OCHOBHBIX
UHCTPYMEHTAJIBHBIX
CpeICTBaX U
MaTeMaTHYECKUX METOIaXx,
UCTIOJIE3YEMBIX JIJISI
00pabOTKH SKOHOMHYECKUX
JTAHHBIX, METO/IaX
nuddepeHIaIbHOTO U
WHTETPAITBHOTO UCUUCIICHUS
JUTSL IOJTOTOBKH K 3a4€Ty, U
YCTHOMY OIIPOCY

MIOJIHOTA U
COZIEPKATEIBHOCTD
OTBETa Ha 3ayerTe,
YCTHOM OIIpocCe,
COOTBETCTBUE OTBETOB
Marepuanty,
cojiepxaliemcs B
W3y4YECHHOM JIUTEpATYype

YO (Paznmen 1 B. 1-9,
Pasgen 2 B. 1-7, Paznen 3
B.1-22, Paznen 4 B.1-16)

3 (1-53)

V.

MPUMECHATHh METOABI
KOJIMYECTBCHHOTO
Ka4€CTBCHHOI'O
aHaJIn3a, IpUMEHAECMBIC

penieHue
MPAKTUKO-OPUEHTUPOBAHHBIX
Y MPAKTUYECKUX 3aJaHUI:
CUCTEMBI JIMHEWHBIX

MPaBWIBHOCTh PEIICHUS
3aJaHUN Ha BEIYHCIICHHUE
CUCTEM JIMHEHMHBIX
YpaBHEHUH,

M3 (1.1,1.2,2.1,22, 3.1,
3.2,4.1,4.2)

1103 (1-16)

B CHCTEMHOM Tloixoze | YPABHEHHM BBIYHCIICHUE NIPEENOB,
AJBL PEIICHIT 3a/@a1 B | BpIqUCIICHUE TTPEICIIOB, uccienoBanue QyHKUnn
npo¢ecCHOHANBHON
IIPUMEHEHHUE C IIOMOIIBIO
JACATCIIbHOCTH
UG depeHIIMaTBEHOTO U IIPOU3BO/HBIX,
UHTErPAILHOIO UCYUCIICHUS | BBIYMCIICHUE
JUISL peILeHUs ONPENEICHHBIX U
HDKOHOMUYECKHUX 3aJaHUN HEOIPEIEICHHBIX
WHTErPAJIOB;
B. penieHne 000CHOBAaHHOCTH 13(1.1,1.2,2.1, 2.2, 3.1,

HaBbIKaMH NPUMCHCHUA
METOJIOB
KOJIMYECTBCHHOT'O U
KAueCTBEHHOTO
aHaITN3a,
NPUMEHSIEMBIX B
CHCTEMHOM IOAX0/C
JUTSL PEILICHUSI 33184 B
npo¢ecCHOHANBLHON
JIeSATEIbHOCTH

NPaKTUKO-OPUEHTHPOBAHHBIX
U TMIPAaKTHUYECKUX 3aJaHUN
JUHENHON anredpsl U
AHAJTUTUYECKOU T€OMETPHH,
U3 TEOPHH TPE/IEIIOB,

Qg depeHInaIbHOro 1
WHTETPATHHOTO HCYHCIICHUS

MPUMEHEHHUS] METOJ0B
JUISL pELICHHUs 3aIaHUI
Ha BEIYHCIIEHNE CHUCTEM
JIMHEVHBIX YPaBHEHUH,
BBIYMCIICHHUE MIPEICIIOB,
uccienoBanue QyHKINUN
C IOMOIIBLIO
MIPOU3BOJHBIX,
BBIUHCIICHHE
ONIPEAEIEHHBIX U
HEOIpPEETEHHBIX
MHTETPAJIOB;

3.2,4.1,4.2)

1103 (1-16)




3 — somnpocwvl k 3auemy, I13-npaxmuueckoe 3adanue, 1103-npaxmuko-opuenmuposantnoe 3adanue K
sauemy, YO- ycmuwiu onpoc

1.2 IIIkanbsl OLIEHUBAHUS:
Tekymuii KOHTPOJb YCHEBAEMOCTH M MPOMEXKYTOYHAs aTTeCTalus OCYIIECTBISIETCS B paMKax
HaKOIHUTEJIbHON OAJITbHO-PEUTUHTOBOM cucTeMbl B 100-0auibHOM HIKae:

50-100 6amnoB (3ader)
0-49 GaynoB (He3ayeT)

2 TunoBble KOHTPOJIbHbIEe 3aJaHHMA WM HHble MaTepHa/ibl, HE0O6X0AUMbIEe AJIS1 OLEHKHU
3HAaHUHM, YMEHHUH, HaBbIKOB H (HM/JM) oONbiTa [JAeATEJbHOCTH, XapaKTepU3YIIIUX ITalbl
dopmupoBaHHs KOMIIETEHIMI B IPOLecCe 0OCBOEHUA 00pa30BaTe/IbHOU NPOrpaMMbl

B pasaciic  IMpUBOAATCA  TUIIOBBIC  BApHWAHTBI  OLCHOYHBIX  CPCACTB!: BOIIPOCBI K  344CTYy,
MMPAKTUKO-OPUCHTHUPOBAHHBIC 3a/laHUS K 3a4UCTY , IIPAKTUYCCKUC 3alaHUs, BOIIPOCHI AJId YCTHOTO OIIpoCa

Bomnpocsl k 3a4ery

=

CucTeMbl TMHEWHBIX YpaBHEHUH, OCHOBHbBIE ONpeCICHUs. DIeMeHTapHble IPeo0pa3oBaHMsL.

2. Meroapl pemieHUs CUCTeM JIMHEHHBIX ypaBHeHui: ['aycca, YKopmana-I'aycca, mMoauduiimpoBaHHBIX

KOPJIAHOBBIX UCKIIIOUCHUH.

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

4. MuHop u anredpanueckoe JornosuHeHue. Teopema o pazaoxKeHU! onpeaenuTess 3-ro nopsKa 1o nepBoit
crpoke. OnpeaenuTenas n-ro MopsaKa.

5. Marpunpl, ocHOBHblE ompeneneHus. Onepanuu HajJ MaTpUIlAMU: CyMMa MaTpHUL, HpPOU3BEACHUE
MaTpHIIBI Ha YKHCIIO, TPOU3BEICHUE 2-X MATPHIL.

6. OOpatHas matpuna. Kpurepuii ooparumoctu marpuiibl. J[Ba crioco0a mocTpoeHus: 00paTHON MaTPHILIBI.

7. MarpuuHsblii cioco0 peleHus: CUCTEM JIMHEWHbBIX YpaBHEHUH.

8. OnHOpoAHbIE CUCTEMBI ypaBHEHHH. TeopeMbl 0 pellieHUH OJTHOPOJHBIX CUCTEM

9. Bexkropsl. JInHEHBIC ONIEpaIiui HaJl HIMHU.

10. CkanspHoe pou3BeICHNE IBYX BEKTOPOB.

11. BexTopHO€ MpoU3BeACHHUE ABYX BEKTOPOB.

12. CmerieHHOE IPOM3BEACHUE TPEX BEKTOPOB.

13. IIpsimMast Ha TUTOCKOCTH

14. KpuBble BTOPOro MopsIka: OKpY>KHOCTb, SJUTUIIC, THIIepOoIa, napadona.

15. [InockocTh U npsiMast B IPOCTPAHCTBE.

16. [TonATHEe TpeAenbHONM TOYKM MHOXECTBA, OINpeNeleHue Npesena, reoMeTpudeckas HHTepIpeTanus
npezaena QyHKINH.

17. beckoneuHo manble pyHKUUU. OrpaHnyeHHble GyHKIMUA. OCHOBHBIE TEOPEMbI O OECKOHEUHO MasbIX U
OTpaHUYEHHBIX (DYHKITHSIX.

18. beckoneuno 6ounbire GpyHkuu. OCHOBHBIE CBOMCTBAa OECKOHEUHO OOIBIINX (DYHKIIMH.

19. OcHOBHBIEC TEOPEMBI O Mpeeiiax.

20. OcHOBHBIE TEOPEMBI O HEMIPEPBIBHBIX (PYHKIUAX

21. TlonsTre mpon3BoAHOM 1 AuddepeHnrana GyHKIHH.

22. 'eomeTpruecKuii cMbIC IPOU3BOJHOM, KacaTeIbHast U HOPMaJb K KPUBOM.

23. HeoOxoaumoe ycioBue qudGHepeHIMPyeMOCTH (YHKITHH.

24. OcHoBHbIe ITpaBUiIa TU(HEpEeHIIUPOBAHNUS.

25. OcHOBHBIC cBOMCTBa MU epeHnana.

26. IIpon3BoaHast CIOKHOU (DYHKIIUU.

27. IIpon3BoiHbIE BBICUIMX MOPSIKOB.

28. Onpenenenue 3KkcTpeMyma (PyHKITHH.

29. Teopemsbl 0 pyHKLUAX, AU PepeHInpYEeMBbIX HA IPOMEKYTKE

30. IIpaBumno Jlonmurans.

w



31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,

50.
51.
52.
53.

HccnenoBanne QyHKun wmeronamu anddepeHnnanbHOro HMCYUCICHHUS JOCTAaTOYHbIE TNPU3HAKU

MOHOTOHHOCTH U TIOCTOSTHCTBA (DYHKITHH.
JloCTaTOUHBIN MPU3HAK CYIIECTBOBAHUS IKCTPEMYMA (PYHKIIUH.
HauGonpiiee n HanMeHbIlee 3HaUeHUE (PYHKITUN HA OTPE3KE.

Kpurepuii JIOKaIlbHOrO 3KCTpEMyMa, OCHOBAHHBIM Ha BTOPOM INpPOM3BOAHON. IloHATHME BBINYKIIOCTH,

Boruyroctu ¢pyHkuuu. Touku neperuba.
[Tpu3HaKK BBITYKIOCTH (BOTHYTOCTH) (DYHKITHH.

HCO6XOI[I/IMOG H JOCTATOYHOC YCJIOBUA CYHICCTBOBAHUA TOUCK nepem6a. ACHMIITOTEI.

OOmias cxema uccaenoBaHus (QYHKIIMH U TIOCTPOEHUE rpaduka.
[TepBooOpasnas ¢pyHkuuu. TeopeMbl 0 IepBOOOPaA3HBIX.
Heonpenenennsiii uaTerpai. Teopema CynieCTBOBaHUS.
CBoiicTBa HEONPEICICHHOTO HHTETpaIa.

MGTOI[BI HUHTCTPpHUPOBAHUA: MCTO PA3JIOKCHUA, ITOJCTAHOBKHU; 110 YaCTAM,

WuTerpupoBanue BbIpaXeHHM, COIepKalINX KBaIpaTHbINA TPEXUJICH;

WuTerpupoBanue palMoHaIbHBIX (QYHKIMHA U MPOCTEHITNX UPPALMOHATBHBIX (DYHKITHIA;

WuTerpupoBanre TPUTOHOMETPUYECKUX (PYHKIIUH.
[Tonsarue o HeOepymUXCsl HHTETpaIaXx.

ITonstue I/IHTCFpaHBHOﬁ CYMMBI. FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O MHTCI'paJia.

TeopeMa CYLICCTBOBAHUSA ONIPECACIICHHOT'O MHTCIpaJIa.
CpoiicTBa OIIpCACIICHHOI'O MHTCTpaJIa.

Ilonstue OIMPCACIICHHOI'0 HHTCrpajla ¢ HNCPEMCHHBIM BCPXHHUM IPCACIOM,

g hepeHInPyEeMOCTH.

®opmyna HeroTona-JleitOHuma.

Teopema o0 3aMeHE IEPEMEHHOH B OTPEICIICHHOM HHTETpaJe.
MeTtoa HHTETpUPOBAHUS 110 YACTSM B OINPEICIIEHHOM UHTETpae.
DKOHOMHUYECKHE MPUIIOKEHUS OMPEICIICHHOTO HHTErpaa

HpaKTI/IKO-OpI/IeHTI/IPOBaHHbIe 3alaHUd K 3a9€Ty

Haiitu npoussenenue marpur;,  AB u BA,

5 7 -2 7 8 -2
eccu A=|-4 2 7 |, B=| 3 0 5
2 3 -5 -2 2 0
Haiitu 3HaueHue onpeaenuTens:
2 2 -3
4 -1 2
-3 1 -4

Pemmnts cucremy ypaBHeHuii meronom Kpamepa:
X+ 2x,+x,=8
4x, — 2xy = -2,
3xy —4x,+ 5x5 =10

Pemmts cucreMy ypaBHEHHH MaTPUYHBIM METOJIOM: .
3xy +x,— x3=13
2xy +3x, —2x;=12
xy —dx, + 3x;=-1

Pemmts cuctemy nmuHeiHbIX ypaBHeHUN MeTo1oM JKopaaHa-I'aycca:
Xy —x; +2x3 =2
2xy—x,+x3=3
3x,—2x,+3x;=5

TeOpEMa O Cro



8.

Hamnucars ypaBHEHUE IIJIOCKOCTH, POXOALIECH Yepe3 TPU TOUKHU:

AQ3,-1,0), B(2,-2,5), C(3, -6, 7).

9.

10.

11.

12.

13.

14.

15.

16.

Haiitu paccrostnue ot Touku (2,-1,0) g0 miuockocTu

. AJB6—Xx-2
Beraucouts npenen : |Im2—
x—2 X —4

- 2
Beraucnuts npezen (o npasuity Jlonurasis) |X|| |0| - ctg“x
-

Haiitu nmpon3BoHyr0 (QyHKIIHIA:
y= X
1—-cosx

y= \/(2x2 —4x%)*

[IpoBectu uccnenoBanue GyHKIUNA
21
y=x° —?xz +3x+15

Bprunciuts uHTErpan:
_[ Xsin xdx

Breraucnuts HHTCI'pal:
1

J- x3dx

< 5x* +1

BoruncnuTs miomanas GUrypbl, orpaHU4eHHON QYHKIMSIMHU:

y=x u y=x

Kpurepun oneHuBanus:

50-100 OGamioB (3aueT) — M3JIOKEHHBIH MaTepuan (AKTUYECKH BEpeH, HaJIuyue TIIyOOKHX
MCUEPIbIBAIOIINX 3HAHUI; IpaBUIIbHBIE, YBEPEHHBIE IEHCTBUS IO MPUMEHEHUIO MOTyYE€HHBIX 3HaHUH Ha
NpaKkTHKe, TPaMOTHOE W  JIOTHYECKH CTPOMHOE  W3JIOKEHHWE  Marephaja TIpu  OTBETE;
MIPAKTUKO-OPUEHTHUPOBAHHOE 3aJlaHWE BBIIIOJHEHO IMPAaBWJIBHO M MPOKOMMEHTHPOBAHO; HaJIM4HUe
TBEPJIBIX U JIOCTATOYHO IMOJTHBIX 3HAHWUM, IPAaBUIIbHBIE IEHCTBHS 110 IPUMEHEHHUIO 3HAHUH Ha MPaKTHKE,
YeTKOE U3JI0’KEHHE MaTepHraa, JOMyCKaloTCs OTAEIbHbIE IOTHUYECKUE U CTUIIMCTUYECKHE OTPEIIHOCTH,
HEYBEPEHHOCTh ¥  HETOYHOCTh OTBETOB HA JIOMOJHHUTENBHBIE ¥  HABOJMIIAE  BOIPOCHI;
MPAKTUKO-OPUEHTHUPOBAHHOE 3aJaHME BBHINOJHEHO NPAaBUIbHO, HO HE INPOKOMMEHTHUPOBAHO; MpHU
HETMOJTHOM OTBETE Ha BONPOCH; 3aTPYIHSAETCS OTBETHTh HA JIONOJHHUTENBHBIE BOIPOCH;
MPAKTUKO-OPUEHTHUPOBAHHOE 33JaHHE BBIIOJIHEHO C OIMOKAMH U OTCYTCTBYIOT KOMMEHTapUH;

0-49 OamnoB (He3aueT) — OTBETHl HE CBs3aHBl C BONPOCAMH, HaJM4YUe TpyObIX OHIMOOK B OTBETE,
HENOHMMAHHE CYIIHOCTH M3JaraéMoro BOIPOCA, HEYMEHHE IPUMEHATh 3HAHMUS Ha IPAKTHKE,
HEYBEpPEHHOCTb W  HETOYHOCTh OTBETOB Ha JIONOJHUTEIbHbIE M  HABOJSIIME  BOMIPOCHI;
IIPaKTUKO-OPUEHTUPOBAHHOE 3a/1aHUE HE BBIIIOJIIHEHO.

[MpakTnyeckue 3agaHus

Pa3neu 1. DiieMeHTBI JIMHEHHOI aJredpbl



[IpakTnueckoe 3aganue 1.1 «MaTpuiipl, onpeneauTeNn U X CBOMCTBA. JIMHEHHbIE onepalyu Hall
Mmarpunamu. [lepeMHOXeHne MaTpuI (5 6a1IoB)

Marpuiisl. JInHeiHbIE Onepaliiy HaJl MAaTPULIAMU U UX CBOMCTBA. Y MHOKeHHME MaTpull. CBOMCTBa
nepeMHokeHust Matpull. Onpenenurenu 2-ro u 3-ro nopsakos. CBoiicTBa onpenenureneil. Pemenue cucrem

nuHenHbIX anrebpanyeckux ypaBHenuit (CJIAY) meronom Kpamepa. Penenue 3a1a4 ¢ npuMeHeHUEeM
LibreOffice.

[Tpaktuyeckoe 3amanue 1.2. "Marpuma, oOpatHas K 3ajaHHOW. PemeHne MaTpuyHbIX ypaBHEeHU#'". (5
OaJIIoB)

ANTOPUTM HAaXOXJCHHUS MaTpPUIIBI, OOpAaTHOW K 3a/laHHOW. PEIICHUE OCHOBHBIX THUIIOB MATPUYHBIX
ypaBHeHui. "Pemenne CJIAY marpuunsiM criocoboM". Ceenenne CJIAY k maTtpuuHOil hopMme u ee pelieHue
MatpuuHbiM criocoOom. Pemenue CJIAY merogom [Maycca. Teopema Kponekepa-Kanemnu o coBMecTHOCTH
CJIAY. Pemienne onnopoansix CJIAY

Kpurepun onennsanus:

5 0. —3a71aHKE BBIMIOJIHEHO BEPHO;

4 6. — py BBITIOJIHEHNY 3aJJaHNsl OBLIH JOMYIIEHbl HETOYHOCTH, HE BIIHMSIOLINE HA PE3YJIbTaT;
3-2 6. — mpu BBHINOJHEHUY 3a1aHUSI OBLIN JOMYIICHBI OITHOKH;

1 6. — Ipy BBIOJIHEHNH 3aJaHUs OBLIM JOMYIIEHBI CYIIECTBEHHbIE OLTHOKH.

0 6. — 3a1aHKE HE BBIIIOJIHEHO.

MaxkcruMaabHOE KOJMYECTBO OAJIIOB IO MPAKTHYECKUM 3a1aHusM pazaena 1 — 10 6.
Pa3nen 2. DjieMeHTHI BEKTOPHOIH aJiredpbl M AaHAJTUTHYECKOI TeoMeTpuu

[TpakTryeckoe 3amanue 2.1. "Bekrops! u nHeitHbIe onepanuu Hax HUMH". (5 6ayIoB)

BexTops! u nuHeiHble onepauuu Hag HUMH'". Cll0)KeHHe U BBIYMUTaHUE BEKTOPOB B TEOMETPUUYECKOM
dopm™me. JInHeliHbBIC OTIepalliy HAl BEKTOpaMH B KoopauHaTax. "CKaIsipHOE MPOU3BEACHHUE IBYX BEKTOPOB.
BekTopHoe nmpousBeieHre IByX BEKTOPOB. CMEIIaHHOE MTPOU3BEIEHUE TpeX BEKTOPOB". CKaliipHOE
MIPOM3BE/ICHNE IBYX BEKTOPOB B KOOpAMHATaX. BekTopHOE mpon3BeieHne 1ByX BEKTOpoB. CMeNIaHHoe
MIPOU3BE/ICHUE IBYX BEKTOPOB

[Mpaktuueckoe 3aaanue 2.2. "[Ipsmas Ha mockoctu. OKpy)KHOCTH U nipsiMast”. (5 6aioB)
Paznnunble criocoOb! 3aaHusI IPSMO Ha IIIOCKOCTH
3azauu Ha OKPYKHOCTb U MPSAMYIO Ha INIOCKOCTH.

Kputepuu onieHnBaHus:

5 0. — 3a71aHKNE BBHITIOJHEHO BEPHO;

4 6. — Ipy BBINIOJIHEHUH 3a/1aHUsI OBLIM OMYIEHbBl HETOYHOCTH, HE BIMSIOLINE Ha PE3yIbTaT;
3-2 6. — mIpu BBHITMIOJIHEHUH 3a/1aHMsI OBLIH JOIYIICHBI OIINOKH;

1 6. — pH BHINIOJIHEHUH 3aJIaHKsI OBLIM JOIYLIEHBI CYIECTBEHHbIE OIIMOKH.

0 6. — 3a1aHKE HE BBIIIOJIHEHO.

MakcuManbHOE KOJUYECTBO 0aJIJIOB 110 MMPAKTUYCCKUM 3aJaHUAM pa3aciia 2 —106.

Paznea 3. Ilpenenst. udpepenunaibHoe ucuncjieHne GQyHKIUUN OIHON NepeMeHHOM

[Tpaktrueckoe 3amanue 3.1. "TIpeaenst. PackpeiTre anredpandeckux Heonpeaeaenuocreit”. (10 6anios)
Breruncnenue npenenos. Packpeitie anredpanueckux HeonpeneneHnocteit (0/0), (oo/00), (00-0), (0%0).

Kputepuu onieHuBanwus:

10 6. — 3ay1aHUE BBITOJIHEHO BEPHO;

7-9 6. — ipu BBITIOTHEHUH 33/1aHUS OBLIN TOMYIIICHBl HETOYHOCTH, HE BIUSIOIINE HA PE3ybTaT;
4-6 6. — mpu BBHITIOJHEHUH 3a/1aHKs OBUTH TOMYIIIEHBI ONOKH;



3-1 6. — pu BHIMOJIHEHUH 3a/laHUsI OBLIHM JIOIMYIICHBI CYILIECTBEHHbIE OIIUOKH.
0 0. — 3amaHue HE BBIIOJIHEHO.

[Tpaktrueckoe 3amanue 3.2. [Ipasuna nuddepennuposanus. Tabdauna mpou3BoaHbX. (12 6aioB)

"IlpaBuna auddepennupopanus. Tadbmuma npousBoanbix". OTpaboTka TexHUKH AupQepeHIrpoBaHMs.
"udbdepennmpoBanne GyHKINMA, 3aJaHHBIX HESIBHO M MapaMmeTpuyeckd. [Ipon3BoAHBIC BBICIINX MOPSIAKOB'.
HuddepenurpoBanue QyHKIUH, 3aJaHHBIX HESBHO W MapamMeTpuuecku. HaxoxxaeHne mpou3BOJHBIX BBICIINX
MOPSAIKOB

Kputepun orieHUBaHMS:

12 6. — 3a1aHue BBIIOJIHEHO BEPHO;

11-9 6. — ipu BHINIOJIHEHUHU 3a1aHKS OBUTH TONYIIEHBI HETOYHOCTH, HE BIMSIIONTUE HA PE3yJIbTaT;
4-8 6. — mpu BBHINOJIHEHUU 331aHUS OBLTH TOMYIEHBI OLTHOKH;

3-1 6. — Ipu BBIMOJIHEHUY 33J]aHUS ObUIH JOMYIIEHBI CYIIIECTBEHHBIE OMTUOKH.

0 6. — 3ajaHue HE BHITIOJHEHO.

MaxkcumanbHOE KOJTMYECTBO OAJIIOB 10 MPAKTHYECKUM 3alaHusIM  pas3zaena 3 — 22 0.
Pasnen 4. HeonpenesnenHblii U onpeieieHHbIA MHTErpaJl.

[Mpaktuyeckoe 3amanue 4.1. «Heonpenenenusiit uaterpam. (10 6amios)
"[TepBooOpasHas. HeonpeaeneHHpli HHTETpa U €ro cBoicTBa. TadnuuHoe naTerpupoBanue". Tabnmuunoe
uHTerpupoBanue. UHTErpupoBanne METO0M 3aMEHbI IepeMeHHOoN. HTerprupoBaHue 1o 4acTsm

Kpurepun onenuBanus:

10 6. — 3agaHue BBITIOJIHEHO BEPHO;

7-9 6. — ipu BBITIOJTHEHUH 3a/1aHUS OBLIN TOMYIICHBI HETOYHOCTH, HE BIUSIONINE HA PE3y/IbTAT;,
4-6 6. — mpu BBINOJIHEHUH 3aaHusl ObLIN JOMYIIEHBI OIUOKHU;

3-1 6. — Ipu BBIMIOTHEHUH 3a/1aHUS OBLIH JOIMYIICHBI CYIIECTBEHHbIE OIINOKH.

0 6. — 3amaHue HE BBIMOJHEHO.

[Mpaktuueckoe 3ananue 4.2. OnpeneneHuslii uaTerpai. (12 6amios)

MeTo bl HHTErpUpPOBAHUS 10]T 3HAKOM OIpeieNIeHHOTo nHTerpana. Haxoxnenue onpeaeneHHbIX
MHTETpaJIoB ¢ nomouibio Gpopmynsl Herotona-JleiiOHnna. 3aMeHa nepeMeHHOM Mo 3HaKOM ONpeAesIEHHOTO
UHTErpana

Kpurepun onenuBanus:

12 6. — 3ajaHue BBIIIOJIHEHO BEPHO;

11-9 6. — mpu BBHINIOJTHEHUH 33/1aHUS OBLTH JTOMYIIEHBl HETOYHOCTH, HE BIUSIONINE HA PE3YIIbTAT;
4-8 6. — mpu BBINOJIHEHUH 3aJaHusl ObLIN JOMYIIEHBI OIHUOKH;

3-1 6. — p¥ BHITIOTHEHUH 3a/1aHUS OBLIH JOIYIEHBI CYIIECTBEHHBIE OIINOKH.

0 6. —3a1aHKe HE BBIIIOJIHEHO.

MakcumaabHOE KOJTMYECTBO OAJUIOB MO MPAKTHUECKUM 3alaHusiM  paszzena 4 — 22 0.
Maxcumanvroe Koauyecmeao 6ani08 no NPAKMU4eckum 3a0anuam - 64
IMepeyensb BONMPOCOB /151 YCTHOTO ONMpPoOca

Pa3ned 1. DiieMeHTBI JIMHEHHO ajaredpbl

1. Cucrembl THHEHHBIX YPAaBHEHHI, OCHOBHBIE OTIPECIICHHMS.

2. DneMeHTapHble MpeoOpa3oBaHusl.

3. Mertoapl pemeHns CHCTEM JIMHEHHBIX ypaBHeHUit: ['aycca, XXopnana-Taycca, MoaudunmupoBaHHBIX
YKOPAAHOBBIX UCKIIIOYEHH.
Omnpenenurenu 2-ro 3-ro nopsakoB. opmynsr Kpamepa.
MuHop u anrebpandeckoe fonosiHeHne. Teopema o pa3aoKeHUH oNpeaenuTeNs 3-ro NopsiIKka no
nepBoi crpoke. OnpenenuTens n-ro nopsaKa.

ok~
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Marpuiisl, OCHOBHBIE oripeaesieHus. Onepanuy HaJ MaTpULaMH: CyMMa MaTpHIl, IPOU3BEACHUE
MaTpHIlbl HA YKCIIO0, IPOU3BEIEHHE 2-X MATPHIL.

O6parnas marpuna. Kpurepuit o6patumocTi MaTpuIlsl. J[Ba criocoba mocTpoeHust 00paTHoOi
MaTpUIBL.

MartpuuHsblii coco0 perIeHus: CUCTEM JTMHEWHBIX YPaBHEHHIA.

OnHoponHbIE cHCcTeMBbl ypaBHEHUH. TeopeMbl O pelIeHud OAHOPOAHBIX CUCTEM

MakcumanbHOE KOJIMYECTBO OAJIIOB 10 pasneny 1 —8 6

Pa3znes 2. JjieMeHTbI BEKTOPHOM aJIre0pbl M AaHAJIMTHYECKO reOMeTPUH

NookrwnpE

Bexropsl. JInHeliHbIe onepanyuy Hal HUMH.

CkaysipHO€ IPOU3BENICHUE IBYX BEKTOPOB.

BekropHoe nmpousBeieHHE IBYX BEKTOPOB.

CMenieHHOe IPOU3BEIEHUE TPEX BEKTOPOB.

[IpsiMas Ha MIIOCKOCTH

KpuBsie BTOpOro nopsijika: OKpy>KHOCTb, SJUIUIIC, TUIIepOoIIa, napadona.
[ImockocTh U npsiMasi B IPOCTPAHCTBE.

MaxkcruManbHOE KOJIMYECTBO OaJIIOB 10 pasuerny 2 — 8 0.

Paspnea 3. Ilpenessl. AuddepeHunanbHoe uCHUCTeHNEe PYHKIIUN OHOH NepeMeHHOM

1.

ITonstue HpeHCHLHOﬁ TOYKHU MHOXKECTBA, OIIPCACIICHUC ITPpCACiIa, TCOMCTPHUICCKAA

WHTEpIIpETAHs peaea QyHKIHH.

2.

beckoneuno maneie (I)YHKI_II/II/I OFpaHI/I‘IeHHbIe (bYHKI_II/II/I OCHOBHBIE TCOPEMBI O OECKOHEUHO

MaJIbIX ¥ OTPAaHMYCHHBIX (PYHKIIUAX.

16.

beckoneuno 6onpime GpyHkiuu. OCHOBHBIE CBOMCTBA OECKOHEUHO OOJBIINX (DYHKIIHIA.
OcCHOBHBIE TEOPEMBI O IIpeIeiax.

OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PYHKIMAX

[TonsiTue nmpousBoaHOM U qudPepennrana GyHKIIH.

I'eomeTpHruecKuil cMbICT TPOU3BOAHOM, KacaTeabHast U HOPMaJb K KPUBOM.
Heob6xomumoe yciosue nuddepeHupyemMoctu QyHKITUH.

OcHoBHbIe npaBuiia AuddepeHInpoBaHMsL.

OcHoBHbIe cBOiCTBa Aud depeHnnana.

ITpou3BoHas CIOXKHON (PYHKIUH.

[Tpon3BoIHBIEC BBICIIHX TTIOPSIKOB.

Omnpenenenue skcTpeMyma QyHKIHH.

Teopemsl 0 QpyHKINAX, U PepeHITPYEMBIX Ha TPOMEKYTKE

IIpasumno Jlonurans.

Uccnenoanue dyakunn metogamu AuddepeHnnanrbHOro HCYUCICHUS JOCTaTOYHbIE TPU3HAKU

MOHOTOHHOCTH U ITOCTOAHCTBA (bYHKI_[I/II/I

17.
18.
19.

JlocTaTOuHBIN MPU3HAK CYHIECTBOBAHMS SKCTpEMyMa (DYHKIIUU.
HauOonbiiee n HauMeHbllee 3HaYeHHE (PYHKIIUU HAa OTPE3KeE.
Kpurepnii 10KkanbHOro 3KCTpeMyMa, OCHOBaHHBIM Ha BTOpOU npou3BoHOM. [IonaTHE

BBIITYKJIOCTH, BOTHYTOCTH (yHKIMU. Touku neperuba.

20.
21.
22.

[Ipu3Haky BBIMYKJIOCTU (BOTHYTOCTH) (PYHKIIMH.
Heo6xoanMoe u 10cTaToOYHOE YCIOBUS CYIIECTBOBAHUS TOUEK Meperuda. ACUMITOTHI.
O6mas cxema uccnenoBanus (PyHKIIMU U TIOCTPOCHHE rpaduka.

MakcumanbHOE KOJIMYeCTBO OayioB 1o pasneny 3 — 100.

Pa3znen 4. HeonpeneseHHbI U onpeaeJIeHHbII HHTErpaJl.

1.

2.
3.
4

IlepBooOpaznas ¢pyHkuuu. Teopembl 0 IEpBOOOPA3HBIX.
Heonpenenennsiit uaTerpan. Teopema CylecTBOBaHMS.

CBolicTBa HEOIIPEIETIEHHOIO UHTETpaIa.

MeTobl HHTETPUPOBAHNUS: METO/L PA3JIOKEHHS; TOJICTAHOBKH; IO YaCTSM;



5 HHTterpupoBanue BeIpaXXKEHUH, COAEPKAIINUX KBaJIPATHBIN TPEXWICH;

6 HNHTerpupoBanne pannoHATBHBIX (YHKIIMA U MPOCTEUIINX UPPANUOHATBHBIX (DYHKITUH;
7. WHTerpupoBanue TPUrOHOMETPUYECKUX (YHKINH.

8 [TonsiTe 0 HEOEpYIIMXCS UHTETpAJIAX.

9 ITonsiTHE MHTErpaIbHOM CyMMBI. I €OMETpUYECKUN CMBICI OIIPEAEIIEHHOIO HHTErpaa.

10. Teopema cyiecTBOBaHUS OIIPECIEHHOIO HHTErpaa.

11. CBolicTBa OIpeeIeHHOT0 HHTErpasa.

12. [ToHsATHE ONpEEICHHOr0 UHTErpajla ¢ HIEPEMEHHBIM BEPXHUM IMIPE/IEIOM, TEOPEMA O €ro
Qg epeHIUPYEMOCTH.

13. ®opmyna Herorona-JIeiiOHua.

14. TeopeMa 0 3aMeHe IIEpEMEHHOM B OIIPEIECICHHOM UHTETpase.

15. Metoa HHTErpUpPOBaHUS 110 YACTSM B OIIPEICJIEHHOM UHTErpae.

16. DKOHOMHYECKHE MTPUIIOKEHUS ONPEEIIEHHOT0 UHTErpaia

MaxkcuManbHOE KOJIHYECTBO OayuioB 1o paszaeny 4 — 1006.

Kpurepun onenuBanus:
Jl1g Ka)Kgoro Bonpoca:
2 Oamya - JaH MOJHBIN, pa3BEPHYTHIN OTBET Ha IOCTABJICHHBIN BOIPOC, U3JIOKEHUE MaTepualia Ipu
OTBETE — IPAMOTHOE U JIOTHYECKU CTPOMHOE;
1 Gasut - JaH HEMOJIHBIN OTBET HA MOCTABJIECHHBII BOMPOC
0 6amnoB - oOyuaromuiicss He BiaJieeT MaTepUalioM IO 3aJaHHOMY BOIIPOCY.

Makcumanvroe konuuecmeo 6annoe no ycmuomy onpocy — 36

3 MeToauyecKHe MaTepuaJibl, ONpeessiiouye npoueaypbl OeHNBAHUA 3HAHUI, YMEHUH,
HaBBIKOB M (WJIHM) ONbITA AeATE/IbHOCTH, XapaKTepU3yIOIIUX 3Tanbl GOPMHUPOBaAHUA
KOMIIeTeHIIu M

[Tpoueaypsl OLIEHUBAHUS BKJIIOYAIOT B ¢€0sl TEKYLIUI KOHTPOJIb ¥ IPOMEKYTOUHYIO aTTECTALIUIO.

Tekymuii KOHTPOJIb YCIEBAEMOCTH IIPOBOJUTCA C HCIOIB30BAHMEM OLICHOUYHBIX CPEICTB,
MPEJICTAaBICHHBIX B M. 2 JaHHOTO MpPWJIOKEHHs. Pe3ynbTaTbl TEKYHIEro KOHTPOJS JOBOJSATCS IO CBEACHUS
CTYJIEHTOB 10 IPOMEKYTOYHOU aTTECTALIUH.

IIpoMeskyTouHasi aTTecTAalMs IPOBOIUTCS B (hopMme 3aueTa 1 cemecTp

3aueT MPOBOAMUTCS MO OKOHYAHMHU TEOPETHMUECKOTro OOYyYeHHs /10 Hayajla dK3aMEHAIlMOHHOM CecCUU B
nucbMeHHOM Buje. KommuectBo BompocoB B 3agaHum — 3 (2 TeopeTHyeckuMx Bompoca u |
MIPaKTUKO-OPUEHTHPOBAHHOE 3aJjaHKe K 3a4eTy). [I[poBepka OTBETOB M OOBSBICHHUE PE3YJIHTATOB IPOU3BOIUTCS
B JIeHb 3a4era. Pe3ynbrarsl arTecTaliy 3aHOCATCS B 3aUETHYIO BEIOMOCTb M 3aYETHYIO KHMXKKY CTY/EHTA.
CryneHTsl, HE MPOIIEAIINE MPOMEXKYTOUHYIO aTTECTAlUI0 MO rpaduKy ceccuu, JOJKHBI JMKBHJIMPOBATH
3a/I0JDKEHHOCTD B YCTAHOBJICHHOM IOPSIIKE.



IIpunoxenue 2
METOINYECKHUE YKA3ZAHHUA 11O OCBOEHUIO JUCIITUIIJIMHBI

Y4eOHBIM MJIAHOM MPEYCMOTPEHBI CIEAYIOIINE BUIbI 3aHITHIA:

- JICKLINH;

- IPAKTUYECKUE 3aHATHSL.

B xone mpakTthueckmx paboOT pa3BUBAIOTCS HABBIKM TMPUMEHCHUS MAaTEMaTHYCCKUX
METOJIOB, BbIOOpAa MHCTPYMEHTAIBHBIX CPEJCTB AJII 0OpaOOTKM M aHalM3a SKOHOMUYECKUX
JAHHBIX B MIPO(PECCUOHATILHOM ESITEIIbHOCTH

[Ipy MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM KaXIbI CTYJICHT TOJKEH:

— M3YYUTb PEKOMEHJIOBAaHHYIO YUE€OHYIO JIUTEPATYPY;

B npornecce NOArOTOBKH K MPAKTUYECKUM 3aHATHSAM CTYJICHTBI MOTYT BOCITOJIb30BaThCS
KOHCYJIbTALMSIMU IIPEMOAABATETIS.

Teopernueckue BOMPOCH JOHKHBI ObITh U3YYEHBI CTYJIEHTAMHU B X0JI€ CAMOCTOSITEILHON
pabotel. KOHTpOJIb camMoCTOATENHHOM paboThl CTYACHTOB Haj y4eOHOH MporpaMMoi Kypca
OCYIIECTBISIETCS. METOJIOM YCTHOT'O ONpOCAa M BBINOJHEHUS IIPAKTUUYECKUX 3ataHuil. B xoxe
CaMOCTOSTENIHON pa0dOThl KaX bl CTYJIEHT 00s3aH MPOYUTATh OCHOBHYIO U MO BO3MOKHOCTH
JTOTIOJTHUTEIIBHYIO JINTEPATYPY 10 U3y4aeMou TeMe. BbIIeIUTh HEOHATHBIE TEPMUHBI, HANTH UX
3HA4YEHUE B JIUTEpATYpE.

JIns mOATOTOBKHM K 3aHATHSAM, TEKYIIEMY KOHTPOJIIO M MPOMEKYTOUYHOW AaTTECTAIUU
CTYJIGHTBI MOTYT BOCIIOJIb30BAThCS  AJIEKTPOHHO-OMOMMOTEUHBIMU CHUCTEMaMH. Takxke
oOydJaronuecss MOTYT B3ATb Ha JIOM HEOOXOJMMYIO JIUTEpaTypy Ha aOOHEMEHTE
YHUBEPCUTETCKON OMOTMOTEKH MM BOCIIOIh30BATHCS YNTATBLHBIMU 3aJIaMHU.



