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1. HEJIX OCBOEHUA JTUCHUTIINHBI

1.1|{HayunTh CTYAEHTOB anredpandeckoMy S3BIKY, MAaTEMaTHUECKOMY aIlllapaTy, HEOOXOAUMBIX ISl IPUMEHEHHST MaTEMaTHIECKIX
METO/OB B TEOPETUUECKON U MPAKTUYECKOH AESATEIbHOCTH, B 9KOHOMUYECKUX HUCCIICJ0BAHUSAX U TEOPUH YIIPABICHHS; 1aTh
CTyZIeHTaM 0a30Bble MaTeMaTHIEeCKUe 3HAHUSI 10 JINHEHHOMH anredpe 1 MaTeMaTHYeCKOMY aHaIn3y, HeOOXOIUMBIE ISl TOHUMAHHS
TEOpPHH BEPOSTHOCTEHl Y MAaTeMAaTH4ECKOW CTAaTUCTUKH, aHaJlM3a JJaHHBIX U HHCTPYMEHTAIBHBIX METOJO0B CTATUCTUKH, TEOPUH
OpraHU3alluu U APYruX MaTeMaTHYeCKUX U CIIeHaIbHbIX KypcOB

2. TPEBOBAHUSA K PE3YJbTATAM OCBOEHUS JTUCITUIIJINHBI

YK-1:CniocodeH ocymecTB/IsITh HOUCK, KPUTHYECKHUI AaHAJIM3 U CHHTe3 HHGOPMAaLNK, IPUMEHATh CUCTEMHBbII I0AXO0/ A/151 pelleHHs
NOCTaBJICHHBIX 32124

B pe3yjabTaTe 0CBOCHUS TUCHUITIHHBI oﬁyqamumiicsn JOJIZKCH

3HaTh:

- METOABI KOJIMYECTBCHHOT'O U KAYCCTBCHHOI'O aHaJIN3a, IPUMEHACMBIC B CUCTEMHOM IIOAXOJAC MJIA PECHICHUA 3a1a4 B HpO(I)eCCHOHaHLHOﬁ
JACATCIIbHOCTH

YMeTb:

- IPUMEHSTh METO/Ibl KOJIMYECTBEHHOTO U KaUECTBCHHOTO aHAIN3a, IPUMEHSIEMBIC B CHCTEMHOM IOIXO/IC TS PEIICHUS 33124 B
poheCCHOHATBEHOM IeITeIBHOCTH

Baanern:

- HaBBIKaMU [IPUMEHEHHUS METOJIOB KOJIMUECTBEHHOTO M KAYECTBEHHOT'O aHAJIN3a, IPUMEHSEMBIX B CHCTEMHOM MOJIXO0JI€ JUIs PELICHU 33124 B
npodeccnoHanbHOM AESTETBHOCTH

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

Kox HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp / | YacoB | Kommnerten- | Jlutepatypa
3aHATHS Kvnce IHH

Pa3znes 1. DiieMeHThI JTHHeiiHON ajredpbl

11 "MaTpHulIibl, OIpEAETUTENN U UX CBOWCTBA. JIMHEeHbIe onepanuy Ha 1 2 VK-1 JIT.1 J11.2 J11.3
marpuuamiu. [lepemuoxxenune marpun". Marpuusl. JInHeliHsle onepanuu JI1.4J12.1 J12.2
HaJ MaTpPHUIIAMHU U MX CBOMCTBA. Y MHOXeHHe MaTpull. CBoiicTBa J12.3J12.4

nepeMHoXXeHust MaTpul. Onpeaenutenu 2-ro u 3-ro nopsiakos. CBoicTBa
onpeznenuTenci. Pemenue cucteM JIMHEHHBIX anredpandecKux
ypaBHenuii (CJIAY) meronom Kpamepa. /Jlex/

1.2 «Martpuupl, oNpeaeNuTeN! U UX cBoiicTBa. JIMHElHbIe onepanuu Ha 1 5 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. CBoiicTBa JI2.3 J12.4

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

1.3 «MartpHuubl, onpeNeuTeN! U UX cBOlcTBa. JIMHElHbIe onepanyuu Haj 1 2 VK-1 JI1.1J11.2J11.3
Marpunamu. [lepeMHOKeHNE MATPHUID) JI1.4J12.1 J12.2
Marpuupl. JIuHeliHbIe onepaly HaJl MAaTpULIAMH U UX CBOICTBA. JI2.3 J12.4

YMHoxenue Matpull. CBolicTBa epeMHOXeHHs MaTpull. Onpeaenurenu
2-ro u 3-ro nopsiakoB. CBoiicTBa onpexnenuteneil. Pemenue cuctem
JTUHEHHBIX anredpandeckux ypaBHenuit (CJIAY) meronom Kpamepa.
Pemenne npakTu4yecKux 3aganuii ¢ mpumeHenueM LibreOffice

Mp/

1.4 «Onpenenurenu U ux ceoiicta. Pemenne CJIAY meromom Kpamepay. 1 3 YK-1 JI.1J11.2J11.3
Brruucnenue onpenenureneii 2-ro u 3-ro nopsaakos. Pemenne CJIAY JI1.4J12.1 J12.2
MetozoM Kpamepa. Beruncnenune onpenenureneit 4-ro nopsiaka ¢ JI2.3 J12.4

UCIIONb30BAHUEM CBOMCTB ONpPEENUTeNel.
/Cp/




1.5 "Marpuna, oOpaTHas K 3alaHHOH. MaTpuuHble ypaBHeHUs. Pemenue VK-1 JI1.1J11.2J11.3
CUCTEM JIMHEHHBIX anreOpanveckux ypaBHeHuil (CJIAY) MaTpuuHBIM JI1.4J12.1 J12.2
cnocoboMm"."Pemenue onpenenennsix CJIAY meronom ["aycca". J2.3J12.4
Pemenue onpenenennsix CJIAY meronom ['aycca. Marpuiia, oOpatHas K
3aJ]aHHOM. AIrOpUTM HaXOXKIEHUs 00paTHON MaTpHIbl. OCHOBHBIE TUIIBI
MaTpuuHbIX ypaBHeHui. Pemenne CJIAY marpuynabiM criocobom. /Cp/

1.6 "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 THIIOB MaTpU4HbBIX ypaBHeHu#. "Pemenne CJIAY mMaTpuusbiM J12.3J12.4
cnocobom". Cenenne CJIAY k MaTpuuHoil hopmMe U ee pelieHue
MaTpuuHbIM criocobom. Pemenne CJIAY meronom Naycca. Teopema
Kponekepa-Kanennu o comectHoct CJIAY. Perienue o1HOPOAHBIX
CJIAY. /Cp/

1.7 "Marpuia, oOpaTHas K 3aJJaHHO. PellieHre MaTpuyHbIX ypaBHEHU" . YK-1 JI1.1J11.2 J11.3
ANTOpUTM HaXO>AE€HMs MaTPULbl, 0OpaTHOI K 3alaHHOM. pelIeHue JI1.4J12.1 J12.2
OCHOBHBIX TUIIOB MaTpHYHbBIX ypaBHeHuit. /Cp/ J2.3J12.4
Pa3nen 2. JiieMeHTbI BEeKTOPHOH aJIre0pbl M aHAJIUTHYECKOI
reoMeTpuu

2.1 "BekTops!". BekTopsl, TMHEHHbIE ONlepalliy HaJl HUMU M UX CBOMCTBA. VK-1 JI1.1J11.2J11.3
BexTopsr B nexap-ToBoi pSMOYToIpHON cucTeMe KoopauHat. Ckassipoe JI1.4J12.1 JI2.2
U BEKTOPHOE NPOM3BEICHUS ABYX BEKTOPOB. CMEIIaHHOE [IPOU3BEICHHE J2.3712.4
Tpex BeKTOpOB. /JIek/

2.2 "AHanuTudeckas reoMeTpus Ha miockoctu. Ilpsmas. Kpusbie BToporo VK-1 JI1.1J11.2J11.3
nopsika. IIpsiMas Ha MIIOCKOCTH ¥ OCHOBHBIE CIIOCOOBI €€ 3aaHusl. JI1.4J12.1 JI2.2
KpuBble BTOporo nopsiika: OKpy>KHOCTb, 3JUIMIIC, TunepOona, napadoia. J2.3712.4
/Cp/

2.3 "BekTopsl U IHMHENHHbIe onepanuy Hag HUMK'". Cll0XKeHHe U BBIYUTaHUE VK-1 JI1.1J11.2J11.3
BEKTOPOB B TeOMeTpruecKoid opme. JInHEHHbIC oniepaliuy Ha JI1.4J12.1 J12.2
BEKTOpaMH B KoopauHartax. "CkalsipHOe IPOU3BECHHE IBYX BEKTOPOB. J12.3J12.4
BexkTopHoe npon3BeicHIE ABYX BEKTOpoB. CMeIIaHHOE MPOU3BENCHUE
Tpex BekTopoB". CKalsipHOE IPOU3BEICHUE IBYX BEKTOPOB B
KOOpIMHaTax. BekTopHOe mpom3BeieHNe ABYX BeKTOpoB. CMenraHHOe
IPOU3BE/ICHUE IBYX BEKTOPOB. /IIp/

2.4 "BekTopsl U TuHEHHbIE oniepannu HaJ HUMH'"'. ClI0’)KEHHE U BBIYUTaHUE VK-1 JI1.1J11.2 J11.3
BEKTOPOB B TeOMETpUUIECcKoi (opme. JInHeHHbIe onepaiy Hal JI1.4J12.1 J12.2
BEKTOpaMH B koopauHarax. /Cp/ J2.3712.4

2.5 "Ipsimast Ha mockocTu". PaznudHble cIOCOObI 3a1aHUs IPSIMOM Ha VK-1 JI1.1J11.2J11.3
TIOCKOCTH. "OkpyxHocTb 1 nipsiMast”. [IpakTrueckne 3ananms JI1.4J12.1 J12.2
Ha OKPY>KHOCTb U IIPSAMYIO Ha mockoctu. /Cp/ J2.3712.4

2.6 "OkpyxHocTb 1 IpsMas’. IIpakTHueckue 3aaHus Ha OKPYKHOCTb U VK-1 JI1.1J11.2J11.3
npsMyIo Ha miockocth. /Cp/ JI1.4J12.1 J12.2

J2.3712.4

2.7 "[TnockocTh u npsimast”. PaznuuHble criocoObl 3a1aHus NPSIMO 1 YK-1 JIL.1JI11.2 J11.3
rockoctH. /Cp/ JI1.4712.1 J12.2

23J12.4

Paznen 3. lIpeneast. Iuddepenunanbroe ucuncienne GyHKIuuu
O/IHOI NepeMeHHOoI




3.1 "Ilpenenst". Onpenenenue npeaena Gynxuun. CoiicTBa Npeeos. VK-1 JI1.1J11.2J11.3
OCHOBHBIE THUITBI HE-OTIPECIICHHOCTEH B CIIOCOOBI MX PACKPBITHSI. JI1.4J12.1 J12.2
HenpepsiBHOCTb (yHKIMU. /JIek/ J2.3712.4

3.2 "IIpousBoansle". Onpenenenue npoussoaHoil. Ilpasuna VK-1 JI1.1J11.2J11.3
nuddepenuuponanus. Tabnuia mpou3BoAHIX. [IpOM3BOJHBIE BBICIIINX JI1.4712.1 J12.2
nopsaxoB.IIpasuio Jlonurans. [Ipumenenue npouszBogHbIX". Packpeitue J2.3712.4
HeoTpeAeneHHocTel ¢ momonibio npaswia Jlomurans. [Ipumenenne
IIPOU3BOHBIX K HcciaenoBanuio Gpynkuuid. /Cp/

3.3 "IMpenensl. PackpbiTre anredpandecKux HEOMpeIeeHHOCTen" . YK-1 JI1.1J11.2 J11.3
Brruncnenue npeaenos. PackpbiTue anrebpandecKux JI1.4J12.1 J12.2
neonpenenennocreit (0/0), (0o/), (00-00), (0%0). /Cp/ J12.3J12.4

3.4 "IMpenensl. PackpbiTre anredpandecKux HEOMpeaeIeHHOCTEH" . YK-1 JI1.1J11.2 J11.3
Brruncnenue npeaenos. PackpbsiTue anrebpandeckux JI1.4J12.1 J12.2
neonpeaenennocreit (0/0), (00/0), (00-00), (0*0). /Cp/ J2.3J12.4

35 "Crernpenesnsl. CpaBHEHHE OECKOHEYHO MaJbIX BETUYHH". YK-1 JIL.1J11.2 J11.3
Crennpenensl. CpaBHeHHE O6CKOHEYHO MajibIX BennduH. /Cp/ JI1.4J12.1 J12.2

J2.3712.4

3.6 "TIpaBuna nuddepenunponanus. Tabnuia npousBoaHelX". OTpaboTKa VK-1 JI1.1J11.2J11.3
TexHuku nuddeperuupoanus. "Auddepennppopanue GyHKINH, JI1.4712.1 J12.2
3aJlaHHBIX HESIBHO U NapaMeTpuuecku. [Ipon3BogHbIE BHICIIMX J2.3712.4
nopsiikoB". JluddepennnpoBanue GyHKIUI, 3a1aHHBIX HESIBHO U
napaMeTpuyecku. HaxoxxeHue npon3BOJHBIX BEICIIUX NOPsAAKOB. /Cp/

3.7 "TIpaBuna nuddepenunponanus. Tabnuia npousBoaHslx". OTpaboTKa VK-1 JI1.1J11.2 J11.3
Texuuku auddepentmposanus. /Cp/ JI1.4712.1 J12.2

J2.3712.4

3.8 "Nuddepennrponanue GyHKINH, 3aJaHHBIX HEIBHO U apaMEeTPUIECKHU. VK-1 JI1.1J11.2J11.3
IIpousBoHbIe Bhiciux nmopsakos". Auddepenippoanue GyHKINH, JI1.4J12.1 J12.2
3aJaHHBIX HESBHO U napameTpuuecku. HaxoxxaeHue mpon3BoHbIX J12.3J12.4
BBICHIHX MOPsAKOB. /Cp/

3.9 "Muddepennpan. [Mpasuno Jlonurans". Haxoxaenue quddepeHunaion YK-1 JIL.1J11.2 J11.3
¢bynkuui. PackpbITre HeONpeaeaeHHOCTEH ¢ TOMOIIBIO IIpaBUiIa JI1.4J712.1 J12.2
Jlonurans. /Cp/ J12.3J12.4

3.10 "Hccnenosanue GyHKIUH ¢ moMoLbio pou3BoAHbIX". McenenoBanue VK-1 JI1.1J11.2J11.3
(yHKUMIT HA MOHOTOHHOCTB U TOYKH 3KcTpemyma. MccnenoBanue JI1.4J12.1 J12.2
(GyHKUMI Ha BBITYKIIOCTH, BOTHYTOCTb, TOUKH Nepernoda. [Tonnoe J2.3J12.4
uc-cnenopanue pynkuuu. /Cp/

Pasnen 4. Heonpenenennslii U onpeaeleHHbIH HHTErpaJ.

4.1 "TlepBooGOpasnas. Heonpenenennsiii uaterpan. [lonstre u cBoiicTBa VK-1 JI1.1J11.2J11.3
epBoOOpa3HON M HEONPEEICHHOro HHTerpana. Tabnuia HHTerpasos. JI1.4J12.1 J12.2
WuTterpupoBanue BbIpaKeHU, coaep KaluX KBaIpaTHbII TpeXUuIeH B J12.3J12.4
3HaMeHarene. Miarerpuposanue mo yactsm. /Cp/

4.2 "OnpenenenHslit unTerpan". IHTerpupoBaHue paoHalbHbIX U VK-1 JI1.1J11.2J11.3
MPPAMOHANBHBIX QYHKINI. MeTOAbI MHTETPUPOBaHHS JI1.4J12.1 J12.2
TpUroOHOMeTpHuecKkux QyHkuuil. OnpeneneHHbIH HHTETpal U eTo J12.3J12.4

cBoiictBa. @opmyna HeroTona-JIeiiOHuUIIa BBIYUCIEHUS ONIPEAEIEHHOIO
unterpana. /Cp/




4.3 "IlepBoo6pa3Has. HeonpeaeneHHbIH HHTErpall U €T0 CBOUCTBA. 1 2 VK-1 JI1.1J11.2J11.3
Tabnuynoe unTerpupoBanue”. TabnMuuHOE HHTETPUPOBAHUE. JI1.4712.1 J12.2
WnTerpupoBanne METOJOM 3aMEHbI IEpEMEHHON. MIHTErprpoBanue 1o J2.3712.4
gacTsam. /Cp/

44 "TlepBoo6pa3Has. HeonpeaeneHHbIH HHTETpall U €T0 CBOUCTBA. 1 4 VK-1 JI1.1J11.2J11.3
Tabnuunoe unterpupoBanue". Tabnuunoe unrerpuposanue. /Cp/ JI1.4712.1 J12.2

J2.3712.4

4.5 "HHTerpupoBaHue paliMOHaIbHBIX QYHKIMA. ppalnoHalbHbIX U 1 6 YK-1 JIL.1J11.2 J11.3
TpUrOHOMeTpHuecKuX QyHkuuil". MHTerpupoBaHue paluoHaIbHbBIX JI1.4J12.1 J12.2
(GyHKIHUH ¢ TOMOIIBIO Pa3NIOKEHUS MX HA TIPOCTEHIe ApOOH. J2.3J12.4
HHTerpuposaHne HppandoHANBHBIX (DYHKIHH C TIOMOIIBIO CTEIEHHBIX
3aMeH. MeTo/ibl HHTEIpPUPOBAHUS TPUrOHOMETpUUecKUX (pynkuuii. /Cp/

4.6 "Uuterpuposanue no yactsam'". MHTerpupoBanue no vactsm. /Cp/ 1 4 YK-1 JIL.1J11.2 J11.3

JI1.4712.1 J12.2
I23J12.4

4.7 "OnpeneseHHbIH HHTETPa]. MeTo/Ibl HHTErPUPOBAHUS 1101 3HAKOM 1 2 YK-1 JIL.1J11.2 J11.3
onpeneneHHoro uaTerpaia”. HaxoxaeHue onpeneieHHbIX HHTErPaioB € JI1.4J12.1 J12.2
noMoIeio popmyinsl HetoToHa-JIeliOHuIa.  3aMeHa epeMeHHOM 1o J2.3J12.4
3HAKOM OIlpejieIeHHoro uurerpana. /I1p/

4.8 "OnpeneneHHblH HHTerpal. MeToJbl HHTETPUPOBAHUS IO/ 3HAKOM 1 2 VK-1 JI1.1J11.2J11.3
onpeneneHHoro naTerpana’. HaxoxneHue onpeeeHHbIX HHTETPAJIOB C JI1.4J12.1 J12.2
nomousio Gpopmyinel HelotoHa-JIeliOHuIa.  3amMeHa epeMEeHHOH 110 J2.3712.4
3HAKOM OTIpeieNieHHOTro nuterpana. /Cp/

4.9 "HecoOcTBeHHbII uHTerpan". Beruncienue HecOOCTBEHHBIX HHTETPANIOB. 1 2 VK-1 JI1.1J11.2J11.3
/Cp/ JI1.4712.1 J12.2

J2.3712.4

4.10 "I'eomeTprudeckre U SJKOHOMUYECKUE NTPUIIOKEHUS HEOTIPEIEIEHHOTO U 1 2 VK-1 JI1.1J11.2J11.3
onpeeneHHoro naTerpana”. Beraucnenne miomaneH, IHH IyT 1 JI1.4J12.1 J12.2
00BEMOB C TIOMOILBIO ONPEEIEHHOr0 HHTErpana. JKOHOMUUECKUE J2.3712.4
TPIIIOKEHHS OIpeeIeHHoro naTerpana. /Cp/

411 /3auét/ 1 4 VK-1 JI1.1J11.2 J11.3

JI1.4712.1 J12.2
J2.3712.4

4. ®OHJ OHEHOYHBIX CPEJICTB

CTpyKkTypa u coiepkanue (oH/Ia OLEHOYHBIX CPEICTB JIsl POBEJCHUS TEKYIIECH U MPOMEXYTOYHOH aTTECTALUH MTPECTABICHBI B
[Ipunoxenun 1 k paboyei nporpaMme JUCLHUILTAHBL.

5. YYHEBHO-METOAMYECKOE 1 THOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIINHBI

5.1. OcHoBHas auTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBO, rox Konunu-o
JI1.1  |Mamnaxos, A. H. Maremaruka. Beiciiast MaTemartika: yaeOHOoe Mocksa: EBpasuiickuii http://www.iprbookshop.r
nocooue OTKPBITBIN HHCTUTYT, 2009 u/10714.html

HEOTPaHMYEHHBIN JOCTYII
VTS 3aPETHCTPUPOBAHHBIX
MIOJIb30BaTENEH




ABTOpBI, COCTaBUTEIH 3arnaBue WznarenbcTBO, TOX Konnu-Bo
JI1.2 [Tycak A. A. Bpriciuast MaTemaTrka: yaeOHUK Munck: TerpaCucremc, https://biblioclub.ru/inde
2009 X.php?
page=book&id=572287
HEOTPaHWYEHHBIN TOCTYII
JUTS 3apETUCTPUPOBAHHBIX
10JIb30BaTeNnei
JI1.3 |Ankunos, A. B., Bricmast matemaTnka. B 2 gactsax. U.1: Belcmmas Vnpauosek: Yibguosckuii | http://www.iprbookshop.r
Benemucos, I1. A., MaTeMaTuka: yaeOHoe mocobue rOCyapCTBEHHBIN u/106088.html
Pemernukos, 1O. A., TEXHUYECKUH YHUBEPCHUTET, HEOTpaHUYEHHBIHN JOCTYTI
Bensmucosa, I1. A. 2017 UL 3aPErUCTPUPOBAHHBIX
10JIb30BaTeNnei
JI1.4 |Ankunos, A. B., Bricmast matemaTnka. B 2 gactsax. U.2: Beicmias Vnpsuosek: Yibguosckuii | http://www.iprbookshop.r
Benemucos, I1. A., MaTeMaTuka: yaeOHoe mocobue rOCyapCTBEHHBIHA u/106089.html
PemerHukos, 10. A., TeXHUYECKUI YHHUBEPCHUTET, HeOFpaHI/I‘{eHHHﬁ JOCTYIL
Bensmucosa, I1. A. 2017 UL 3aPErUCTPUPOBAHHBIX
10JIb30BaTeNei
5.2. lonoiHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparenscTBo, ron Konnu-Bo
JI2.1 |Banguu K. B., Banaun  |KpaTkuii Kypc BBICIIEH MATEMATHKH: YYEOHUK Mocksa: M3naTenbcko- http://biblioclub.ru/index.
®. K., Txeddas B. 1., TOproBas KOpIHOpaIus php?
Makpunenko E. JL., «Jlamkos 1 K%, 2017 page=book&id=450751
Pyxocyes A. B. HEOIpaHUYEHHBIN JOCTYI
UL 3apETUCTPUPOBAHHBIX
[oJb30BaTeIeH
JI2.2  |Makapos E. B., JIyary |Bbiciias MareMaTHKa: pyKOBOJCTBO K PELIEHHIO Mocksa: ®usmariut, 2005 | https://biblioclub.ru/inde
K. H. 3a1a4: ydeOHoe mocobue X.php?
page=book&id=82565
HEOTPaHHYEHHBIH T0CTYI
JUTS 3apETUCTPUPOBAHHBIX
oJib30BaTenei
JI2.3 |Kpewmep, H. 111, ITyTko, |Bsiciuas MaTeMaTHKa U1t 9KOHOMUCTOB: yd4eOHuK st [Mocksa: FOHUTU-JAHA, | http://www.iprbookshop.r
B. A., Tpumun, 1. M., |cTyaeHTOB By30B, 00y4arommxcs mo 3KoHoMudeckuM [2015 u/52071.html
®punman, M. H., CIIEIIHATIBHOCTSIM HEOTpaHUYEHHBIN JOCTyT
Kpewmep, H. 1. JUISL 3aperuCTPUPOBAHHBIX
oJib30BaTeneit
J12.4 Crynent. AcniupanT. Mccnenopatens: Becepoccuiickuii | BiaanBoctok: DKcmepT- https://biblioclub.ru/inde

HayYHBIH JKypHAI: XKypHaI

Hayxka, 2020

x.php?
page=book&id=576258
HEOTPaHMYIEHHBIN JOCTYII
JUTS 3apETUCTPUPOBAHHBIX
MOJIb30BaTENCH

5.3 IIpodeccuonanbubie 6a3bl JaHHBIX U HHGOPMAaNHOHHbIE CIIPABOYHbIE CHCTEMBbI

O6iepoccuiickuii Maremarudeckuii moprain http://www.mathnet.ru/

Koncynpranr +

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

5.4. IlepeyeHb MPOrpaMMHOIo obecneyeHust

LibreOffice

5.5. YueGHO-MeTOANYECKHE MATEPHAJIBI VISl CTYA€HTOB € OTPAHHYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS

[Ipu HE0OXOAMMOCTH TO 3asBICHHIO OOYYaIOLIETOCs C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3[0POBbSl YU4E€OHO-METOJUYECKHE MAaTepUalIbl
MPEJOCTABISAIOTCSA B OPMaX, aAalTHPOBAHHBIX K OTPaHHYEHHUSM 370POBbS U BOCIIPUATHS WHPOpMaLuH. J{Js ULl ¢ HAPYIICHUSIMH 3PCHUS: B
bopme ayanodaiina; B me4aTHOH GopMme yBeTHMdeHHBIM mpupTOM. JJIst UL ¢ HAPYIIEHUSIMH ciIyXa: B (hOpMe SJIEKTPOHHOTO TOKYMEHTA; B
nedaTHoi gopme. [1Jist UL ¢ HAPYIICHUSIMH OTIOPHO-ABUIATEIBHOTO anmnapara: B QOpMe JIeKTPOHHOTO IOKYMEHTA; B euaTHOH (opme.

6. MATEPUAJTIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIS)




[Tomernienust 11 TpOBEJEHUS BCEX BUJOB PabOT, MPEJyCMOTPEHHbIX Y4EOHBIM IIIAHOM, YKOMILJIEKTOBaHbI HEO0X0IUMOMH
CHELHATN3UPOBAHHON y4eOHON MeOeNbIo M TEXHUYECKUMH CPEACTBaMH 00ydeHHs. [y mpoBeieHns IeKIMOHHBIX 3aHATHI NCTIONB3yeTCs
JIEMOHCTPALIMOHHOE 000pYyIOBAHUE.

7. METOAUYECKHUE YKA3ZAHUA NJIA OBYYAIOIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOZY JIS)

MeTOZ[I/I'{eCKI/Ie YKa3aHus 10 OCBOCHUIO JMCHUIUIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa6oqel71 nporpaMmMe JUCHUITINHBI.




POHJ OHEHOYHBIX CPEJACTB

IIpunoxenne 1

1 OnucaHue NoKasaTe/iell U KpUTepueB OLleHUBAHUA KOMIETEHIMI HAa pPa3/IMYHbIX 3Tanax
ux popMHUpOBaHUA, ONNMCAaHHE LIKAJ OlleHUBaHUS

1.1 Iloxazarenu U KpUTEPUU OLICHUBAHMSI KOMIIETEHIUIL:

3VH, IToka3aTenu oLeHUBaHUA Kpurepuu CpeactBa
COCTaBJISIONIHE OLICHUBAHUS OLICHUBAHUS
KOMITETEHITHIO
YK-1:CnocobeH ocymecTBIATh NOMCK, KPUTHYECKUA aHAJIN3 U CUHTe3 HH(popMauu, NpUMeHATh
CHCTEMHBIH MOAXO0/1 IJIfl PEIICHUA MOCTABJCHHBIX 3a1a4
3. M3y4aeT OCHOBHYIO U MOJTHOTA U YO (Pazngen 1
METO/IbI JOTIOJTHUTEIIBHYIO coJiepkaTebHOCTh | B. 1-9, Paznen 2
Egﬁ::f:;:ﬁgfg’m " JIUTEPATYPy, COAEPIKAILYIO | OTBETA HA 3a4ETE, B. 1-7, Paznen 3
anamsa, npaversievsie | MATCPHA 00 OCHOBHBIX YCTHOM OIIpOCE, B.1-22, Paznen
B CUCTEMHOM ITOAX01€ HHCTPYMCHTAJIbHBIX COOTBCTCTBHUC 4 B, 1-16)
A1 PELICHIA 3721 B | cpeicTBaxX U OTBETOB MaTepuaiy,
npoPECCuOHaJIbHOU
pod MaTeMaTHYECKUX METOIax, cojiepIKallemMcs B 3 (1-53)
JCATCIbHOCTH o
WCIIOB3YEMBIX IS U3YYCHHON
00pabOTKM IKOHOMUYECKHX | TUTEpaType
JTAHHBIX, METO/IaX
mudepeHInanIbHOrOo U
WHTETPATBHOTO UCUHCIICHHSI
JUIS IOATOTOBKH K 3a4eTy, U
YCTHOMY OIIPOCY
V. perieHue NPaBUIbHOCTD I3 (1.1, 1.2,
TPUMEHSATE METO/bI MPAaKTUKO-OPHEHTHUPOBAHHBIX | pemenns 3agananii | 2.1, 2.2, 3.1,
KOJHICCTBECHHOTO 1 U [TPAKTHYECKHUX 38 IaHHIA: Ha BBIUHCIICHUE 3.2,4.1,4.2)
Ka4Y€CTBCHHOI'O o )
ananusa, npavensievse | CACTEMbI JTHHCHHBIX CUCTEM JIMHCHHBIX
B CHCTEMHOM nosixone | YPaBHEHUH ypaBHEHHUH, I103 (1-14)
A1 PCIICHIT 3aIa1 B | BRIYHCIICHUE TIPEICIIOB, BBIYMCIICHUEC
npoPECCHOHAIbHOU
pod TIPUMEHEHHE TIPEIENOB,
JACATCIBHOCTHU
¢ depeHInaIbHOTO U HCCIEA0BaHUE
WHTETPAIbHOTO UCUUCTCHHS | QYHKIIHIA C
JUTSL PETIICHUST TTOMOIIIBIO
HSKOHOMMYECKUX 3aIaHUN MPOU3BOIHBIX,
BBIYHCIICHHE
OTIpeIeTICHHBIX U
HEOMpeIeIeHHbIX
WHTETPAJIOB;
B. perieHue 000CHOBAaHHOCTE m3(1.1, 1.2,
HaBBIKAMH NIPUMEHEHNS | [IPAaKTUKO-OPUEHTUPOBAHHBIX | IPUMEHEHHUSI 2.1,2.2,3.1,
METOJOB U [IPAKTHYECKHUX 3aJaHui METOJIOB JIJIS 3.2,4.1,4.2)
KOJUMYCCTBEHHOTO U .. o
KAYCCTBEHHOLO TUHEHHOU anreOphl U pelIeHus 3aJaHui
ananm3a, AHATTUTHYECKOW TEeOMETPHH, | Ha BEIYMCIICHUE 1103 (1-14)
TIPUMCHACMBIX B W3 TCOPHH IIPEAETIOB, CUCTEM JIMHENHBIX
CHCTCMHOM IIOAXO0AE )
1 HITUAITBHOTO U BHEHUU
JUlsl pelieHus 3a/1a4 B AupPepeHIHanLHoro YpaBHE '
npodeccHoHaTBHOI WHTETPATBHOTO UCUYHUCIICHUS | BRIYUCIICHUE
JIeATEIIbHOCTH Ipeaciios,
ucciae0BaHue
GbyHKIWMI ¢




TIOMOIIIBIO
MPOU3BOJHBIX,
BBIYHCIICHHE
ONPEACIICHHBIX U
HEOIPEJEICHHbBIX
WHTETPAJIOB;

3 — sonpocwul k 3auemy, I[13-npaxmuueckoe 3adanue, I103-npaxmuxo-opuenmuposannoe 3adaHue K
sauemy, YO- ycmuwiul onpoc

1.2 IIIkanbel OLIEHUBAHUS:
Tekymuii KOHTPOJb YCHEBAEMOCTH M MPOMEXKYTOYHAs aTTeCTalusi OCYIIECTBISIETCS B paMKax
HaKOIHUTEJIbHON OAJITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM HIKae:

50-100 6amnoB (3auer)
0-49 Gaynos (He3aueT)

2 TunoBble KOHTPOJIbHbIE 3aJjaHHs WJIH HUHbI€ MaTepHasibl, HEOOXOAUMbBbIE AJISI OLEHKHU
3HAaHWHA, YMEHHMH, HaBBIKOB W (WJH) oONbITa JAEATEJBHOCTH, XapaKTepPU3YIOIIHX 3Tambl
dopMHupoBaHMS KOMIIETEHIUI B MPOLIeCCE 0CBOEHUA 06pa30BaTe/IbHOM MPOTrPaMMbI

B pasaciic IpPUBOAATCA  TUIIOBBIC  BAapHWaHTbl OLCHOYHBIX  CPCIACTB: BOIIPOCBI K  344CTYy,
MMPAKTUKO-OPUCHTHUPOBAHHBIC 3a/IlaHUS K 3a4UCTY , IIPAKTUYCCKUC 3alaHUs, BOIIPOCHI AJId YCTHOT'O OIIpoCca

Bomnpocsl k 3a4ery

=

CucTeMbl TMHEWHBIX YpaBHEHUH, OCHOBHBIE ONpeieTICHHs. DIeMeHTapHbIe TPeo0pa3oBaHMsL.

2. Meroapl pemieHUs CUCTeM JIMHEWHBIX ypaBHeHui: ['aycca, YKopmana-I'aycca, MoauuIImpoBaHHBIX

KOPJIAHOBBIX UCKITIOUCHHH.

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

4. MuHop u anredpaunueckoe JornonHeHue. Teopema o pazaokeHUn onpeaenuTess 3-ro nopsaKa no nepBoit
ctpoke. Onpenenurens n-ro NopsaKa.

5. Marpunpsl, OocHOBHbIE ompeneneHus. Onepanuu HaJ MaTpUIlAMU: CyMMa MaTpHUL, HpPOU3BEICHUE
MaTpHUIIbl Ha YUCIIO, IPOU3BEACHUE 2-X MATPUILL.

6. OOpatHas matpuna. Kpurepuii ooparumoctu marpuiibl. J[Ba cioco0a mocTpoeHus: 00paTHON MaTPHILIBI.

7. MarpuuHslii cioco0 peleHus: CUCTEM JTMHEHHBIX YpaBHEHUH.

8. OnHOpoAHbIE CUCTEMBI ypaBHEHHH. TeopeMbl 0 pelieHUH OJHOPOJHBIX CUCTEM

9. Bekropsl. JIMHEHHBIE ONTEpaliy HAJl HUMH.

10. CkanspHoe Mpou3BEICHNE IBYX BEKTOPOB.

11. BekTopHO€ Mpou3BeACHNUE ABYX BEKTOPOB.

12. CmemnieHHOE TPOU3BEACHHUE TPEX BEKTOPOB.

13. IIpsmas Ha MIOCKOCTH

14. KpuBbie BTOPOTO MOPSAKA: OKPY>KHOCT, JJLUTUIIC, TUIIepOoIIa, mapadoa.

15. ITnockocTh ¥ NpsiMast B IPOCTPAHCTBE.

16. [ToHATHE TpeAeTHbHONW TOYKHM MHOXECTBA, OIpPENENICHUE Tpeiesia, TeOMEeTpUYecKas HHTEPIPETaIis
npenena GyHKIUH.

17. beckoneuno Manble QyHkIUH. OrpaHudeHHble PyHKINHU. OCHOBHBIE TEOPEMBI O OECKOHEYHO MallbIX U
OTpaHUYEHHBIX (DYHKIHSIX.

18. beckoneuno 6onpmue pyHkun. OCHOBHBIE CBOHCTBAa OECKOHEUHO OOIBIINX (HYHKIIHH.

19. OcHOBHBIE TEOPEMBI O MIpeeIax.

20. OcHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (YHKIIHSIX

21. Tlonarue npou3BoaHON 1 AuddepeHnrana GyHKIHUH.

22. 'eoMeTpUYECKUN CMBICI MPOU3BOJIHOM, KacaTelbHasi 1 HOpMaJlb K KPHUBOA.

23. Heob6xoaumoe ycnoBue auddepeHunpyeMocT GyHKIUH.

w



24,
25.
26.
217.
28.
29.
30.
31.

32.
33.
34.

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

50.
51.
52.
53.

OcHoBHbIe npaBuiia auddepeHInpoBaHMsL.
OcHoBHbIe cBOiCTBa Aud depeHnnana.
ITpouzBoaHas COKHOU (PYHKIINU.
[Tpon3BoAHBIE BHICIINX TOPSIKOB.
Omnpenenenue skcTpeMyma (pyHKIHH.

Teopemsb! o pyHKIUAX, MU PEPEHITMPYEMBIX Ha TPOMEKYTKE

IIpaBuno Jlonurans.

I/ICCJ'IGI[OBaHI/IC (bYHKHI/II/I METOJaMU I[I/I(i)(bepeHL[I/IaJ'II)HOFO HCYHCIICHHUA OOCTAaTOYHBIC IIPpHU3HAKU

MOHOTOHHOCTH U ITIOCTOAHCTBA (1)yHKI_[I/II/I

JlocTaTOUuHBIN MPU3HAK CYHIECTBOBAHUS SKCTpEMyMa (DYHKIUU.
HauGonbiiee u HanMeHblee 3HaUeHUE (YHKIIUU HA OTPE3KeE.
Kputepuii nokaibHOro 3KCTpeMyMma, OCHOBaHHBIM Ha BTOPOM Mpou3BOAHON. [[OHSATHE BBIYKIOCTH,

BOTHYTOCTH (yHKIIMH. TOoUKM meperuoda.
[Ipu3Haky BBRITYKIOCTH (BOTHYTOCTH) (DYHKIIUH.

HeobOxomuMoe 1 J0CTaTOYHOE YCIIOBUS CYIIECTBOBAHMSI TOUEK IMeperuda. ACUMIITOTHI.
OoOmast cxema uccienoBanus (GYHKIIMH U TIOCTPOCHUE rpaduka.

[TepBooOpaznas ¢pynkuuu. TeopeMbl 0 TepBOOOPA3HBIX.

Heomnpenenennsiii uaterpai. Teopema CymecTBOBaHUS.

CoiicTBa HEONPEIEICHHOTO HHTETpaa.

MeTo bl HHTErPUPOBAHUS: METO]L PA3JIOKEHHUS; I0OJACTAHOBKH; 110 YaCTsM;
NHTerpupoBanue BeIpaXEHUH, COIEPKAINUX KBAJIPATHBIN TPEXYIICH;
WuTerpupoBanue palMoOHAIbHBIX (QYHKIMHA U MPOCTEHIINX UPPALMOHATIBHBIX (DYHKIIHIA;

WHTerpupoBanre TPUrOHOMETPUUYECKUX (PYHKLIHH.
[Tonsarue o HeOepyIMXCs UHTErpaIax.

[lonsiTHE MHTErpAIBHOM CyMMBI. I €OMETpUYECKNNA CMBICI OIIPEAEIIEHHOIO HHTErpaa.
Teopema cylecTBOBaHUS ONPEAEIEHHOIO HHTErpaa.

CoiicTBa ONpeIeIeHHOro HHTEerpaa.

ITonstue ONpCACIICHHOI'0O HMHTCIrpaja C IICPEMCHHBIM BCPXHHM IIPCACIIOM,

T depeHIIUPYEMOCTH.
®opmyna HetoToHa-JleiiOHuIa.

Teopema 0 3aMeHe TEpEMEHHOMN B ONIPEIEICHHOM UHTETpaje.
MeTo MHTETPUPOBAHUS 110 YaCTSAM B ONPEACICHHOM HHTErpase.
DKOHOMHYECKHE MTPUIIOKEHUS ONPEIEIIEHHOT0 NHTErpaia

IIpakTHKO-OPHEHTHPOBAHHBbIE 3a1aHNS K 324eTy

Haiitu npoussenenne matpur  AB u BA,

5 7 -2 7 8 -2
ecu A=-4 2 7 |, B=|3 0 5
2 3 -5 -2 2 0
Haittu 3HaueHue onpenenurens:
2 2 -3
4 -1 2
-3 1 -4

Pemnte cucremy ypaBHeHuit metosiom Kpamepa:
X1 +2x,+x3=8
4x4 —2x3 = =2,
3x; —4x, + 5x3 =10

Pemmmth cuctremy ypaBHEHU MAaTPUYHBIM METOJIOM: .

TCOpEMAa O C€Io



3x1 +x2 - X3 = 13
le + 3x2 - 2x3 = 12
x1 —4-x2 + 3x3 = _1
5. PemuTh cucteMy IMHEHHBIX ypaBHeHHH MeTo10M JKopaaHa-I"aycca:
X1 — Xy + ZX3 =2
2x1 — Xy + X3 = 3
3x1 —2x, +3x3 =5

6. Hammcare ypaBHEHHUE MJIOCKOCTH, POXOJIAIICH Yepe3 TPH TOUKH:
AQ3,-1,0), B(2,-2,5), C(3, -6, 7).

7. Haiitu paccrosaue ot Touku (2,-1,0) 10 miockocTH
3X1+x2_2x3+5 = 0
8. B fim YO X =2
- Boraucauts npenen : M N
. 2
9. Bsruucnuts npenen (mo npasuity JlonuTans) I)('LTE) F —Ctg°X

10. Haiitu mpou3BoaHy0 QyHKIUNA:
X

y_—
1-cosx
y= i/(2x2 —4x°)*

11. ITpoBectu uccnenoBanue HyHKIUA

y:x3—2?1x2 +3x+15

12. BeIYucuTh MHTETPAI:

fxsin xdx

13. BeluucnuTh MHTErpall:
1

j x3dx
4
5 OX" +1
Berancnuts miomans Gurypbl, orpaHuueHHON (GYHKIUSIMU:
_ _2
14, y=x U y=x

Kpurepun onenuBanus:

HaJlM4ue TIIyOOKHX

— 50-100 OammoB (3aueT) — WBIOXKEHHBIM Marepuan (aKTHUECKH BEpPEH,

HCUCPIIBIBAOIIUX 3HaHHﬁ; IMPpaBUJIbHBIC, YBEPCHHBIC JleﬁCTBI/ISI MO0 IPUMEHCHU IO ITOJTYYCHHBIX 3HAHWM Ha
IIPaKTHUKCE, rpaMOTHOC u JJOTHYCCKH CTpOﬁHOC H3JI0KCHUC MaTrepuaia npu OTBCTC,
IMPAKTUKO-OPUECHTHUPOBAHHOC 3aJaHWC BBIIIOJIHCHO TMPAaBUJIBHO W I[MPOKOMMCHTHPOBAHO, HAJIWYNC
TBCPABIX U JOCTATOYHO IMOJIHBIX 3HaHPII>'I, NpaBHUJILHBIC HeﬁCTBHH Mo MPUMCHCHUIO 3HAHUM Ha ITPAKTHUKE,
YETKOC U3JIOKCHUE MaTCpualia, 1O0IIYCKAOTCA OTACIbHBIC JIOTHYCCKUEC U CTUITUCTHICCKHUEC TOTPEIIHOCTH,
HCYBCPCHHOCTb u HCTOYHOCTD OTBCTOB Ha  JOIIOJHHUTCIIbHBIC n HaBOJAIIUC BOIIPOCHI;
MPAKTUKO-OPUCHTUPOBAHHOC 3aJaHUC BBIIIOJHCHO IIPaBHUIJIIBHO, HO HE MNPOKOMMCHTHUPOBAHO, IIpH
HCIIOJIHOM  OTBETC Ha  BOIIPOCHI; 3aTPyAHACTCA OTBCTUTb HA  OOMNOJHHUTCIBHBIC  BOIIPOCHI;
IMPAKTUKO-OPUECHTHPOBAHHOC 3a/IaHUC BBIITOJHCHO C omuOKaMu 1 OTCYTCTBYIOT KOMMCHTApPHH,

0-49 GamnoB (He3a4eT) — OTBETHI HE CBSI3aHBI C BONPOCAMH, HaJW4HE TPYObIX OIIMOOK B OTBETE,
HETMIOHUMaHWEe CYIIHOCTH H3JIaraéMoro BOMpOca, HEYMEHHE NPHUMEHSATh 3HAHHWA Ha TIPaKTHKE,



HCYBCPCHHOCTD u HCTOYHOCTD OTBCTOB Ha  JOIIOJHHUTCIIbHBIC u HaBOJAIIUC BOIIPOCHI;
IMPAKTUKO-OPUECHTUPOBAHHOC 3aJIaHUC HE BBITIOJIHCHO.

[MpakTnyeckue 3axaHus

Pa3nea 1. DiieMeHTBI JIMHEHHOI aJredpbl

IIpakTnueckoe 3ananue 1.1 «Matpuisl, onpeAeauTeNn U UX cBoiicTBa. JIMHENHbIE onepaluny Haj
marpunamu. [lepeMHOXeHHe MaTpHID (5 6aIOB)

Martpuupbl. JIuHeiHble onepanuy HaJ MATPULAMU U UX CBOWCTBA. Y MHOXEHHE MaTpull. CBolicTBa
nepeMHoxkeHus: Matpuil. Onpegenurenu 2-ro u 3-ro nopsakos. CBoilcTBa onpeaenuTesnei. Pemenue cucrem
nuHenHbIX anredpanyeckux ypaBuenuit (CJIAY) meronom Kpamepa. Pemenue 3anau ¢ npuMeHeHneM
LibreOffice.

[paktrueckoe 3amanue 1.2. "Matpuiia, oOpatHas K 3amaHHOW. Pemenue marpuunbix ypaBHenuit". (5
0ayIoB)

ANTOPUTM HaXOXJCHUS MaTpPUIIbI, OOpaTHOW K 3a/laHHOM. pElIEHHWE OCHOBHBIX THUIIOB MATPUYHBIX
ypaBaenuii. "Pemenne CJIAY marpuuneim criocooom". Ceenenne CJIAY k MarpuuHoil popme u ee penieHue
MatpuuHbeiM criocobom. Pemenue CJIAY merogom [Maycca. Teopema Kponekepa-Kanemnu o coBmecTHOCTH
CJIAY. Pemenne ognopoausix CJIAY

Kpurepuu onienuBanus:

5 0. — 3a71aHUE BBIMIOJHEHO BEPHO;

4 6. — Ipu BBITIOJTHEHUH 3/IaHUS OBLITU JIOMYIIICHBI HETOYHOCTH, HE BIUSIONIUE HA PE3YJIbTAT;
3-2 0. — mpH BBIMIOJIHEHUU 3aJJaHMsI ObLITN JOMYIIEHBI OIHUOKH;

1 6. — mpu BBHINOJTHEHUH 3a/1aHus OBLIM JIOMYIIEHbI CYIIIECTBEHHbIE OIIHMOKH.

0 0. — 3a1aHKe HE BBIITOJIHEHO.

MaxkcumanbHOe KOJMYECTBO OAJUIOB M0 MPAaKTUYECKUM 3aaHusaM pasaena 1 — 10 0.
Pa3neu 2. DiieMeHTBI BEKTOPHOI aJired0pbl M aHAJMTHYECKON reoOMeTpHu

[Mpaktuueckoe 3ananue 2.1. "BekTopsl U JauHeHHbIe onepanuy Hag HUMA'. (5 0aiioB)

BexTops! u muHeliHble onepaiuy Haja HUMU'". Clio’keHUe U BBIYUTAHUE BEKTOPOB B FEOMETPUUYECKOMN
¢dopme. JIuHeltHBIE Onepaly Hajl BEKTOpaMH B KoopAnHaTax. "CKalsipHOe IPOU3BEACHUE IBYX BEKTOPOB.
BexTopHoe npousBeneHne AByX BeKTopoB. CMelIaHHOe MPOoU3BeeHHE TpeX BeKTopoB". CKranspHoe
IIPOU3BE/ICHUE ABYX BEKTOPOB B KOOpAMHATaX. BekTopHOE Mpon3BeneHNE ABYX BEKTOPOB. CMEIIaHHOE
IMPOU3BCACHUC IBYX BEKTOPOB

[Mpaktryeckoe 3amanue 2.2. "TIpsmas Ha miockoctd. OKpyKHOCTE ¥ nipsiMast”. (5 6amtoB)
Paznuunbie criocoOb! 3agaHusI MPSMOU Ha TUIOCKOCTH
3aj1auu Ha OKPYKHOCTh U TIPSMYIO Ha IIOCKOCTH.

Kpurepun onienuBanus:

5 0. — 3a7aHMe BBITIOIHEHO BEPHO;

4 0. — Ip¥ BBITIOJTHEHUH 3a/TaHUS OBLITU JIOMYIIICHBI HETOYHOCTH, HE BIUSIONTUE HA PE3YJIbTAT;
3-2 0. — mpH BBIMIOJIHEHUH 3aJJaHusI ObLITN JOMYIIEHBI OIIUOKH;

1 6. — mpu BBHINOJTHEHUH 3a/1aHusl OBLIH JIOMYIIEHbI CYIIIECTBEHHbIE OIIHMOKH.

0 0. — 3amaHue HE BBITOJIHEHO.

MakcumanbHOE KOJIMYECTBO OAJIIIOB MO NMPAKTHUECKUM 3aaHusaM  pazzaena 2 — 100.



Paznea 3. llpeneast. JuddepeHunanbHoe ucHUCAeHNe PYHKIIUN OHOI NepeMeHHOMI

[Mpaktrueckoe 3aganue 3.1. "Ipenensl. PackpeiTre anredpanyeckux HeonpeaeneHHocteid". (10 6anos)
Brruucnenue npenenos. Packpeitre anredpanueckux HeonpeaeneHnoctel (0/0), (00/o0), (00-0), (0*00).

Kputepun orieHHBaHMS:

10 6. — 3a1aHue BBIIOJIHEHO BEPHO;

7-9 0. — IpH BBITIOJIHEHUH 3a/1aHUS OBLIN JTOMYIIICHBI HETOYHOCTH, HE BIUSIOIINE HA Pe3y/IbTaT;
4-6 6. — mpu BBHINIOJTHEHUU 33/1aHUS OBLTH OMYIIEHBI OTHOKH;

3-1 6. — Ipu BBIMOJIHEHUY 33JIaHUS ObUIA JOMYIIEHBI CYIIIECTBEHHBIE OMTUOKH.

0 6. — 3ajaHue HE BBIIOJHEHO.

[Mpaktrueckoe 3ananue 3.2. [IpaBuna nudpdepenunponanus. Tabnua npou3BoaHbIX. (12 6amios)

"[lpaBuna guddepenumnpoBanus. Tadbmuma nmpous3BoaHbIX". OTpaboTka TeXHUKH UG GEepEeHIIUPOBAHMS.
"NuddepenurpoBanue GyHKIWH, 3aJaHHBIX HESIBHO W MapaMeTpuiecku. [Ipon3BoaHbIE BBHICIINX MOPSIKOB'.
JuddepenurpoBanue QpyHKIUH, 3aJaHHBIX HESBHO U NapameTpuuecku. HaxokaeHue mpou3BOJHBIX BBICIIUX
MOPSAKOB

Kpurepuu onenuBanus:

12 6. — 3ajaHue BBITIOJIHEHO BEPHO;

11-9 6. — mpu BBITOJIHEHUH 3aaHKs OBUIH JOIYIEHBI HETOYHOCTH, HE BIHUSIOIINE HA PE3YJIbTAT;
4-8 6. — mpu BBINOJIHEHUH 3aJaHus ObLUIN JOMYIEHBI OIUOKHU;

3-1 6. — pu BHIMIOIHEHUH 3a/1aHMsI OBLIH JIOIYIICHBI CYIIECTBEHHbBIE OIIUOKH.

0 6. — 3amaHue He BBIOJHEHO.

MaxkcumanbHOe KOJIMYECTBO OaJUIOB 110 MPAKTHUECKUM 3a/laHusIM  paszzena 3 — 22 0.
Pa3nes 4. HeonpeneneHHbIi 1 onpee/IeHHbI HHTErPaJl.

I[Mpaktuueckoe 3ananue 4.1. «Heonpenenenusiit uaterpam. (10 6amos)
"IlepBoobpa3nas. Heonpenenenuslit MHTErpai u ero cBoiictBa. TabauuHoe unrerpuposanue”. Tabauunoe
uHTerpupoBanue. HTerpupoBaHue METOJIOM 3aMeHbI IepeMeHHOoN. MIHTerpupoBaHue no 4actsam

Kputepuu ornieHnBaHus:

10 6. — 3ay1aHue BBITOJIHEHO BEPHO;

7-9 6. — pH BBIMOJIHEHUH 3aJ1aHKsl OBLIIM JIOMYLIEHb HETOYHOCTH, HE BIUSIOIINE Ha Pe3yibTarT;
4-6 6. — mpu BBHIIOJIHEHUH 33/1aHUS OBLTH TOMYIIEHBI OITHOKH;

3-1 6. — pu BHIMOJIHEHUH 3a]1aHUsI OBLIM JIOMYIIEHbBI CYILIECTBEHHbIE OIIUOKH.

0 0. — 3amaHne He BBIIOJIHEHO.

[Mpaktrueckoe 3aganue 4.2. Onpeaenenubiii uaterpai. (12 6amwios)

MeTopl HHTErpUPOBAHNUS 110]1 3HAKOM OIIPEAEIIEHHOT0 NHTerpana. HaxoxneHne onpeaeneHHbIX
MHTETpasioB ¢ MoMoIbio Gpopmyssl HetoTona-Jleitouuna. 3ameHa nepeMeHHOM 10 3HaKOM OIpeIeIeHHOT O
UHTErpana

Kpurepuu onienuBanus:

12 6. — 3ay1aHue BBITOJIHEHO BEPHO;

11-9 6. — nmpu BBINOJHEHUH 3aaHUs ObUIN JOMYIIEHBl HETOYHOCTH, HE BIHSAIOIINE HA PE3YNIbTaT;
4-8 6. — pu BBITOJIHCHUH 33JJaHUs OBLUTH JOYIIEHBI OIIUOKH;

3-1 6. — ipu BBITIOJTHEHUH 33JaHUSI OBLTU TOMYIICHBI CYIECTBEHHBIC OIINOKH.

0 0. — 3amaHKe HE BBIIIOJIHEHO.

MakcumanbHOE KOJIMYECTBO OAJIJIOB MO MPAKTHYECKUM 3aJaHusaM paszaena 4 — 22 6.

Maxcumanvroe Konuvecmeo 6an108 NO NPAKMUYECKUM 3a0anusim - 64



Ilepeyens BONMpoOCOB 1151 YCTHOTO ONpoca

Pa3znes 1. JjieMeHTHI JIMHEHHOH aJaredpbl

1.
2.
3.

ok~

oo

CucreMbl TMHENHBIX YPaBHEHUH, OCHOBHBIE ONPEEIICHUS.

DneMeHTapHbIe TPeoOpa30OBaHUS.

Mertobl penieHns CucTeM JIMHEHHBIX ypaBHeHHi: ['aycca, XKopnana-I"aycca, MmoaudunmupoBaHHbIX
YKOPJAHOBBIX UCKIFOYEHU.

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

Munop u anredpanueckoe 10nojJHeHHe. Teopema 0 pa3iokKeHUH ONpPeaeIUTeNsl 3-T0 MOopsSAKa M0
nepBoi ctpoke. Onpenennurens n-ro Nopsaxa.

Martpuupl, OCHOBHBIE orpeesieHus. Onepauny HaJl MaTpULAMU: CyMMa MaTpHL, IPOU3BEACHUE
MaTpHUILIbI Ha YUCIIO, IPOU3BEACHUE 2-X MATPULL.

O6parnas matpuna. Kpurepuii ooOparumocty MaTpuilsl. [[Ba criocoda mocTpoeHus 00OpaTHOM
MaTpPHULIBI.

Matpu4Hblii crioco0 penIeHus] CUCTEM JIMHCHHBIX YPAaBHCHHI.

OnHOpOoHBIE CUCTEMBI ypaBHEHUI. TeopeMbl O peleHUH OHOPOJHBIX CUCTEM

MaxkcruManbHOE KOJIMYECTBO 0aJUIOB 1Mo pazaeny 1 — 8 6

Pa3nes 2. DiieMeHTBI BeKTOPHOI ajired0pbl M aHAJMTHYECKO reoMeTpHu

Noogok~whPE

BekTopsl. JInHeHbIE oriepaiuyi HajJl HUMU.

CkansipHO€ MPOU3BEICHUE BYX BEKTOPOB.

BekTopHoe nmpousBeieHHE IBYX BEKTOPOB.

CwMmelieHHOe TPOU3BEICHUE TPEX BEKTOPOB.

[Ipsimast Ha MIIOCKOCTH

KpuBbie BTOpOro mopsijika: OKpyKHOCTb, JUIHIIC, THIIepOoIIa, mapadoa.
[InockocTh U TipsiMasi B IPOCTPAHCTBE.

MaxkcruManbHOE KOJIMYECTBO 0aioB 1o paszaeny 2 — 8 6.

Paznean 3. llpeneast. AuddepenunanbHoe ucHuciaenne PyHKIUN 0JHOI NepeMeHHOo

1.

[TonsiTHe TIpeAeIbHON TOUKH MHOKECTBA, OMPE/ICNICHNE Mpeieia, TeOMeTpruIecKas

MHTepHpeTanus npeaena QyHKIUH.

2.

beckoneuno manble pyHkiuu. OrpaHnyeHHble GyHKIMH. OCHOBHBIE TEOPEMBI O OECKOHEUHO

MaJIbIX U OTPAHUYCHHBIX (I)YHKI_[I/IHX.

B©O©ooNOo O AW

0.
11.
12.
13.
14.
15.
16.

beckoneuno 6ombime GpyHkuu. OCHOBHBIE CBONCTBA OECKOHEYHO OONBIINX (PYHKIIUM.
OCHOBHBIE TEOPEMBI O ITpEIEnax.

OCHOBHBIE TEOPEMBI O HEMTPEPBIBHBIX (PYHKIIMSIX

[Tonsarue npousBoaHoil u Auddepennrana GyHKIUH.

I'eomeTpruecknii cMbICIT IPOU3BOAHOM, KacaTelbHas U HOPMaJlb K KPUBOM.
Heobxonumoe ycrnoBue nuddepeHunpyeMoct QyHKINU.

OcHoBHble npaBuia 1uddepeHupoBaHus.

OcHoBHbIE CBOHCTBa quddepeHuana.

[IpousBoHas cioXHON (QYHKIUH.

ITpon3BoiHbIE BBICHIMX MOPSIKOB.

Onpenenenue sKcTpemMyMa GyHKIUH.

Teopemsl 0 QyHKIMAX, MU DEPEHIUPYEMBIX Ha TPOMEXKYTKE

[IpaBuno Jlonurans.

HccnenoBanue GpyHKIMHM MeToAaMu AU depeHnantbHOro HCYUCICHUS JO0CTaTOYHbIE PU3HAKU

MOHOTOHHOCTH U ITOCTOAHCTBA q)yHKI_[I/II/I

17.
18.
19.

JloCTaTOUHBIN MPU3HAK CYIIECTBOBAHUS IKCTPEMYMA (PYHKIIUH.
HaubGonpiiee n HanMeHbllee 3HaUeHHE (PYHKITUN HA OTPE3KE.
Kpurepuii 10kaqbHOr0 3KCTpEMyMa, OCHOBAHHBIN Ha BTOPOM nponu3BoaHOM. [loHsaTHE

BBINYKJIOCTH, BOTHYTOCTH (yHKIMU. Touku neperuoda.



20. [Tpu3HaKK BBITYKIOCTH (BOTHYTOCTH) (DYHKITHH.
21. Heo6xoauMoe u 1ocTaTouHOE YCIOBUS CYIIECTBOBAHUS TOUCK Mepernda. ACUMITOTHI.
22. OOm1as cxema uccaenoBaHus (QYHKIIMU U TIOCTPOEHUE rpaduka.

MaxkcuManbHOE KOJTHYECTBO 0ayuioB 1o paszaeny 3 — 1006.

Pa3nes 4. HeonpeneneHHbI 1 onpee/IeHHbIH HHTErpaJl.

1. ITepBooOpasnas ¢pyHkuu. TeopeMbl 0 IepBOOOPa3HBIX.

2. Heonpenenennsiii uaTerpai. Teopema CymiecTBOBaHUA.

3. CBoiicTBa HEONIPEEICHHOTIO MHTErpaa.

4. MeTobl HHTETPUPOBAHUS: METO/I PA3JIOKEHHS; TOICTAHOBKHU; IO YaCTSIM;

5. WHuTerpupoBaHue BhIpaXKEHNUH, COAEPIKAIINX KBaJIPATHBIM TPEXUICH;

6. WuTerpupoBanue paiMoHaIbHBIX (QYHKIMHA U POCTEHIINX UPPALMOHATBHBIX (DYHKITHIA;
7. WHTerpupoBanue TPUroHOMETPUYECKUX (QYHKLIUH.

8. [Tonsarue o HeOepymUXCsl MHTETpaIaXx.

9. ITonATne uHTErpaIbHON CyMMBI. ['eOMEeTpUYECKUii CMBICIT OIIPEAEIEHHOIO HHTErpaa.
10. Teopema cymiecTBOBaHUS ONPENCIEHHOTO HHTETpaa.

11. CBoiicTBa oIpe1eIeHHOI0 UHTErpaa.

12. [ToHsATHE ONPEETICHHOTO HHTETPaJIa C IEPEMEHHBIM BEPXHUM IIPENIEIIOM, TEOPEMa O €ro
g hepeHInPyEeMOCTH.

13. ®opmyna HeroTona-JleiiOHuna.

14. Teopema o 3ameHe NepeMEHHOH B ONPEAECICHHOM MHTErpale.

15. Meroa MHTETPUPOBAHMA 110 YACTAM B OIIPEIEICHHOM UHTErpase.

16. DKOHOMUYECKHE PUIIOKEHUS OIPEeIEHHOI0 HHTerpaa

MaxkcuManbHOe KOIHYeCTBO 0aiioB 1o paszaeny 4 — 1006.

Kpurepun oueHuBaHmsi:
Jns kaxkmoro Bompoca:
2 Oamna - JaH MOJHBINA, pa3BEPHYTHIN OTBET HA MOCTABJICHHBINH BOIMPOC, U3NOKEHUE MaTepHalia Mmpu
OTBCTC — I'PaMOTHOC U JIOTHYCCKU CTpOfIHOC;
1 Gann - maH HEMOHBIN OTBET Ha MOCTABJICHHBII BOIIPOC
0 GaytoB - 0Oy4JaroIIUiics HE BIAJCET MAaTEPUAIIOM TI0 33IaHHOMY BOTIPOCY.

Maxkcumanvroe Konuuecmeo 6ai106 no ycmuomy onpocy — 36

3 MeToauYeCcKUe MaTepHaJibl, ONpeAesuye Npoueaypbl OLeHUBAaHUSA 3HAHUM, YMEHUI],
HaBBIKOB M (WJIH) ONbITA AeATE/IbHOCTH, XapaKTepPU3YIIIUX 3Tanbl GOPMHUPOBaAHUA
KOMIIeTEeHIIM I

HpOLICI[ypBI OLICHUBAHUWS BKIIIOYAIOT B ce0s TCKYHlHﬁ KOHTPOJIb U TPOMCIKYTOUHYIO ATTCCTAIHIO.

Tekymmii KOHTPOJIb YCIEBAEMOCTH NPOBOJUTCA C HCIOJIB30BAHHEM OLICHOYHBIX CPEJICTB,
IIPEJICTABICHHBIX B M. 2 JIaHHOTO INpPWIOKEHHsA. Pe3ynbTaTsl TEKYHIETO KOHTPOJS JOBOJSATCS IO CBEACHHUS
CTYJIEHTOB JI0 IPOMEKYTOYHOM aTTECTALINH.

IIpomexyTounas aTrecTanms NpoBoauTcs B popMme 3adera 1 cemectp

3aueT MPOBOAMTCS MO OKOHYAHMU TEOPETUUYECKOro OOyuUeHHUs 10 Havaja dK3aMEHAIIMOHHOW CECCHU B
MUCbMEHHOM BHje. KomnuecTBO BOMpocOoB B 3amaHuu — 3 (2 TeopeTHdeckux Bompoca U 1
MIPAKTUKO-OPHEHTHPOBAHHOE 3aJ]aHKe K 3a4eTy). [[poBepka 0TBETOB U 0OBSBICHUE PE3YIbTATOB MIPOU3BOIUTCS
B JICHb 3a4eTa. Pe3yibTaThl aTTECTAllMM 3aHOCATCA B 3aUYE€THYHO BEIOMOCTh M 3a4Y€THYIO KHUXKKY CTYJICHTA.
CTyneHThl, HE MPOIIEIIINE MPOMEXKYTOUHYIO aTTEeCTAllMI0 MO TrpaduKy ceccuu, TOMKHBI JTUKBHINPOBATH
3a/I0J>KEHHOCTh B YCTAaHOBJIEHHOM MOPSIIKE.



IIpunoxenue 2
METOINYECKHUE YKA3ZAHHUA 11O OCBOEHUIO JUCIITUIIJIMHBI

Y4eOHBIM MJIAHOM MPEYCMOTPEHBI CIEAYIOIINE BUIbI 3aHITHIA:

- JIGKIUY;

- MPAKTUYECKUE 3aAHSTUS.

B xone mpakTthueckmx paboOT pa3BUBAIOTCS HABBIKM TMPUMEHCHUS MAaTEMaTHYCCKUX
METOJIOB, BbIOOpAa MHCTPYMEHTAIBHBIX CPEJCTB JUIsl OOpaOOTKM M aHaIM3a 3KOHOMHUYECKHX
JAHHBIX B MIPO(PECCUOHATILHOM ESITEIIbHOCTH

[Ipy MOATOTOBKE K MPAKTUYECKUM 3AHATUSAM KaXIbI CTYJICHT JOJKEH:

— M3YYUTb PEKOMEHJIOBAaHHYIO YUE€OHYIO JIUTEPATYPY;

B nporniecce moAroToBKH K MPaKTUUYECKUM 3aHATUSIM CTYAEHTHI MOTYT BOCIIOJIb30BaThCA
KOHCYJIbTAMSIMU TIPEMOAABATETIS.

Teopernueckue BOMPOCH JOHKHBI ObITh U3YYEHBI CTYJIEHTAMHU B X0JI€ CAMOCTOSITEILHON
pabotel. KOHTpOJIb camMoCTOATENHHOM paboThl CTYACHTOB Haj y4eOHOH MporpaMMoi Kypca
OCYILECTBIISIETCA METOJIOM YCTHOI'O ONPOCa U BBINOJHEHUS IMPAaKTHUYECKUX 3aAaHui. B xone
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 MOATOTOBKM K 3aHATHUSIM, TEKYIIEMY KOHTPOJIIO W MPOMEKYTOUHOM aTTeCTallUuH
CTYJIGHTBI MOTYT BOCIIOJIb30BAThCS  AJIEKTPOHHO-OMOMMOTEUHBIMU CHUCTEMaMH. Takxke
oOydJarorecss MOTYT B34Tb Ha JIOM HEOOXOJMMYIO JIUTEpaTypy Ha aOOHEMEHTE
YHUBEPCUTETCKON OMOTMOTEKH UIIM BOCIIOIb30BAThCS YNTATBLHBIMU 3a7IaMHU.



