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(MoxyJist),

1. ITepeyenbr NMJIAHUPYEMbIX Pe3yJbTATOB OOY4YeHHS] MO JUCHUILINHE

COOTHECCHHBbIX

C

00pa3oBaTeIbHOI MPOrPaAMMBI

IJIAHUPYEMbIMH

pe3yJbTaTaMu

OCBOCHMUA

Jucnummmaa b1.0.14.01 Marematuka oOecnieunBaeT (GopMHpOBaHHE Y
00y4JaromuXxcs CICIYIOMNX YHUBEPCATBHBIX KOMITCTCHITHMN

OT®/ Kon HaunmenoBanue Kon HaunmenoBanue O0pa3zoBaTenbHbIN
T® un | koMnere | KOMIETEHIIUN ** | HHANKATO HHIUKATOPA pe3yJbTart **
PeKBH | HUUH ** pa AOCTHKEHUSA
3UTBI AOCTHKEH | KOMIIeTEeHIUH **
cC s
(npu KOMIIeTeH
Hanuyu M **
u)**
VK -1 CrnocobeH VK -1.1 Ananusupyet 3agauy, | YK-1.1. 3-1. 3naer
OCYILECTBIIATH BBIZCIISAS €€ Oa30BbIC IPHEMBI
IIOUCK, COCTaBJIAOIINC. KPUTHUYECKOTO
KPUTHUYECKUH OcymiecTBisieT AHAII3A
aHaJIn3 U CUHTEC3 JCKOMITIO3UIIHUIO HH(bOpMaHHH,
nHOpMaIIHH, 3a1a4u M
HpUMEHSTS HEOOXOIUMON I
CUCTEMHBIN IIoAX0 PCIICHIA o
JUIS pellieHHs MOCTaBJIEHHON
MOCTABJICHHBIX 3ajayi.
3aJ1a4u VK-1.1. 3-2. 3naer
OIITUMAJIBHOC
KOJIMYECTBO
HEOOXOIUMBIX JUISI
pa3pabOTKu IPOEKTa
pecypcoB
VYK-1.1. V-1. ¥Ymeer
OIpenenaTs U
OILICHUBATh
IIOCJICACTBUA
BO3MOKHBIX PELICHUI
3a/laum.
VYK-1.1. V-2. Ymeer
OIpENEIIATh
CYILECTBYIOIINE
OrpaHHUYCHUS JId
pealin3alyy MPOeKTa.
2.00beM ®W MeCTO JMCHUILUIMHBI B CTPYKTYpe 00pa3oBarejbHOM
MpPOrpaMMbl
OO6uuii 00beM JUCHHUILUIMHEL 4 3.¢., 144 ak. yacoB
KonTtaktHast pabotra oOywaromuxcsi ¢ MpernojaBaTeleM MO BHJaM y4eOHBIX
3aHATHUM:

1. JIns cryneHToB O4HOW (hopMbI 00yueHUs: 56 aK. 4aCOB Ha KOHTAKTHYIO
paboTy ¢ mpemnojaBareieM, U3 HHUX 26 aK. 4acoB Ha JIGKUMM M 28 akK. 4acoB Ha
MMPAKTUYECKUE 3aHITHUSA, 2 aK. 4Yaca Ha KOHCYJbTaluio, 61 ak. Y. Ha caMOCTOATENBHYIO
paboTy 00yUaronImxcs.



2. Jlng CTyZIeHTOB 3a04HOM (opMbl 00yueHus: 14 ak. 4acoB Ha KOHTaKTHYIO
paboTy ¢ mpemnojaBaTelieM, W3 HUX 4 ak. yaca Ha JIeKIMM U § aK. 4acoB Ha
NpaKkTUYECKUE 3aHATHs, 2 aK. 4Yaca Ha KoOHcyJbramuto, 121 ak. yaca Ha
CaMOCTOATENBHYIO Pab0Ty 00yUYarOIUXCS.

b1.0.14.01 Maremaruka peanusyercs Ha 1 kypce B 1 ceMectpe AJisl CTyJIEHTOB
ouHoit (opmel oOyuenus; B 1 u 2 cemecTpax Jisi CTYJCHTOB 3a04YHOU (HOPMBI
oOy4eHus.

[IpenonaBanue auciuriunel 51.0.14.01 Marematuka onupaercs Ha MIKOJIbHBIHN
Kypc «Anrebpa 1 Havajia aHAIN3a.



3. Copepxxanue U CTPYKTypa AUCHUILIHHBI (MOLYJIsS1)

3.1. CTpykTypa JUCLUIIINHBI

Ounas popma oOyueHust

Ne n/m HaumeHnoBaHue TeM O0beM TUCHMILIMHDBI, aK. Yac.
dopma
U (mim) pazgesos  |BCEIO KonTakTHas padota o0y4yarommxcs TeKYIIETro
¢ mpenoaaBarTesieM 0 BUAAM Y4eOHbIX 3aHATHI KOH}; ot
Ilepuona CamocTosTeaLHAS P
. YCIIEBAEMOCTH,
NMPOMeKYTOYHOM padora .
Ilepuoa TeopeTH4ecKOro o0yueHust MIPOMEKYTOUHOM
arrecTaluu
aTTecTaluu
(ceccus)
3ansaTust 3auaTus 13
JIeKIIUOHH | CEMHUHAPCKO Kar lTi
oro TUIa ro TUIIA UK KCP KD — ]8 CPKp CP3k CcP
J | BJ | JP 13 J;
Martputus! u YcrHblit onpoc
Tema 1 by 9 | 2 2 5 poc,
OnpeeIUTeNIN TectupoBanue
CucTteMbl TMHEHHBIX YerHbiii onpoc,
Tema 2 o 9 2 2 5 Homarrnee
ypaBHEHUI
3a/IaHKe
DneMeHTHl BEKTOPHOI YCTHEIH onpoc,
Tema 3 P 9 2 2 5 JlomalHee
anreOpsl
3a/1aHHe
KommiekcHsie yucna. YcrHblit onpoc,
Tema 4 MHoro4jieHbl U UX 9 2 2 5 Homaminee
KOpHU 3a/1aHKe
AHaUTHYECKAs YcTHbIM onpoc,
Tema 5 reoMeTpHsl Ha 9 2 2 5 JlomaniHee
TJIOCKOCTH 3a1aHuE
AHnanuruueckas YcTHbIi onpoc,
Tema 6 reoMeTpus B 9 2 2 5 Jomarnee
MIPOCTPAHCTBE 3a/1aHKe




VYceTHBIN onpoc,
Tema 7 BBenenue B ananus 10 2 3 5 Homamiaee
3a/laHue
HuddepenunansHoe YcTHbIl o1poc,
Tema 8 UCUYUCIIeHNE PYHKIUU 9 2 2 5 Jomarnee
OJTHOM MepeMEeHHOMN 3a/laHue
npdepennmanbHoe .
EC‘I?I%)JIIC)HI/IICI ¢byHKIMN YCTHEI onpoc,
Tema 9 y 9 2 2 5 Homaminee
HECKOJIbKHIX
3a/laHue
MIEPEMEHHBIX
Y TerpaIbHOe VYceTHBIH ompoc,
Tema 10 P 11 3 3 5 KonTponbHas
UCUHCTICHHE
paborta
YcTHBIN o1poc,
uddepeHmanbupie
Tema 11 Jinddepen 9 2 2 5 JloMartHee
ypaBHEHUS
3a/1aHue
DNeMEeHTHI TEOpUH YCTHiif onpoc,
Tema 12 P 13 3 4 6 KontponbsHas
BEpPOSITHOCTEMN
paborta
[IpoMexyTouHas aTTecTalusl 29 2 9 18 OKk3ameH
Hroro | 144 | 26 28 2 9 18 61
3aounas hopma oOydeHUs
Ne n/m HaumeHnoBaHune TeM O0beM JUCHHUILIMHDI, AK. Yac.
®opmMma
u (uam) pazgesos |BCEIO KonTakTHas padoTa odyuaommuxcsi TEKVILIEro
¢ mpenoaaBaTeseM M0 BHAAM Y4eOHbIX 3aHSATHI yi
KOHTPOJIS
Ilepuona CamocTosTeIbHAS
. yCIEeBaeMOCTH,
NMPOMeKYTOYHOM padora .
Ilepuon TeopeTnyeckoro o0y4eHust IIPOMEKYTOUHOU
aTrecTaluu
aTTecTaluu
(ceccus)
3ausaTus 3anaTus Kar l(f
JekuuoHH | cemuapcko | UK | KCP K3 o | H CPkp | CP3x | CP
oro THIA ro THIA T




p
0
BJ | JIP I3 e
b
Martpuupst 1 YcrHblii onpoc
Tema 1 by 10,5 0,5 10 poc,
OnpeeIUTeNIN TectupoBanue
CucTteMbl TMHEHHBIX YerHbiii onpoc,
Tema 2 - 10,5 0,5 10 Homarrnee
ypaBHEHUM
3a/IaHKe
DneMeHThl BEKTOPHOI YCTHEIH onpoc,
Tema 3 P 10,5 0,5 10 Jomarmnee
anreOpsl
3a/1aHHe
KommiekcHsie yucna. VYcerHslii onpoc,
Tema 4 MHoro4jieHbl ¥ UX 12 1 10 Homarminee
KOpHU 3a/1aHKe
AHaUTHYECKAs VYcrHslii onpoc,
Tema 5 reoMeTpHsl Ha 10,5 0,5 10 JlomaniHee
MJIOCKOCTH 3aJaHue
AHnanuruyeckas YcrHblii onpoc,
Tema 6 reoMeTpus B 10,5 0,5 10 Jomarnee
MIPOCTPAHCTBE 3a/1aHKe
VYcerHbIi onpoc,
Tema 7 BBeaenue B ananuz 10,5 0,5 10 Homarrnee
3a/laHue
HuddepenunanbHoe YcTHbIl onpoc,
Tema 8 ucurciIeHue QPyHKINU 10,5 0,5 10 JlomarHee
OJIHOM MEPEMEHHOU 3aJIaHue
updepenmanbHoe N
EC‘I?I((I:)HEHI/IE byHKIUN YCTHEIH onpoc,
Tema 9 y 10,5 0,5 10 Jlomarmxee
HECKOJIbKUX
3a/laHue
MepEMEHHBIX
VHTerDaIbHOe YeTHBI onpoc,
Tema 10 P 12 1 10 KonTponbnas
HCYHUCIICHHE
pabota
Tema 11 Jlnbdepennmanbubie 12 1 10 YcTHBIH onpoc,




Jomarnrnee
ypaBHEHUS
3a/laHue
DNEeMEeHThI TEOpUHU Y CTHbii onpoc,
Tema 12 P 13 1 1 11 Kontponbnas
BEPOATHOCTEH
paborta
[IpoMexxyTouHas arrecrauus 11 2 9 DK3aMeH
Hroro | 144 4 8 2 9 121

Hcnonvzyemvie cokpawenus:

JI — nexuunu — 3aHATHUS, IPEAyCMaTPUBAIOIIKE IPEUMYILIECTBEHHYIO Nepeiady yueOHoN HHPopMaIi 00y4aromyuMecs e1Iaroru4ecKuMi paboTHUKaMU
opraHu3aiuu v (Uin) JIMLAMH, IPUBJIEKAEMBbIMHA OpTraHU3alued K peann3alnud 00pa3oBaTelIbHbIX MPOrPaMM HA UHBIX YCIOBUSIX.

BJI — Buneo neknuu.

JIP — mabopaTopHbie pabOTHI.

[13 — mpakTHueckue 3aHATHA (32 HCKITFOYCHUEM JTa00PaTOPHBIX padoT).

UK — unauBuayalibHbIE KOHCYJIBTALIAH.

KCP — KOHTpOJIb CAMOCTOSATEIbHON PaOOTHI

K3 — koHCynpTanmu nepen 3K3aMeHOM

KarTak — koHTakTHast paboTa Ha aTTECTALUIO B IEPUOJ SK3aMEHAIIHOHHBIX CECCHIA

KoHTponb - koHTakTHas paboTa Ha aTTECTAIMIO B TIEPUOJT YK3aMEHAIIMOHHBIX CECCUU ISl 3a09HON (OPMBI 00yICHHUS

CPxp — camocTosTenpHas paboTa Ha MOATOTOBKY KypCcOBOil paboThl/ KypCOBOI'O ITPOEKTA.

CPak — camocTosiTenbHast paboTa Ha MOJATOTOBKY K 9K3aMEHY.

CP — camocTosTenbHas paboTa B ceMecTpe Ha MOATOTOBKY K yUeOHBIM 3aHATHUSM.

T — recTupoBaHue.

YO — ycTHBIE OITPOCHI

3 — nomariaue 3a1aHusl.

KP — koHTpoOJIbHBIE PaOOTHI

B nporecce o0ydeHnst MPUMEHSIOTCS CIEAYIOIUE UHTEPAKTUBHBIE (POPMBI: JEKLIUA-IUAI0r, padoTa B MaJIbIX IPYIIIaXx.
Tewmsl 1-12 moryT 0b1Th 0cBoeHbI ¢ puMeHeHrneM D0 u JIOT ¢ KOHTposieM B CHCTEME 3JIEKTPOHHOTO 00yueHUs AKaJeMUu.




3.2. ConeprxkaHue TUCIUILIUHBI (MOTYJIs)

Tema 1. MaTpuusl u onpenenaurean. YK -1.1

OcHoBHbIE CBelleHHs 0 MaTpuuax. Onepanuu Haa Matpunamu. Onpenenurenu
KBajipaTHbIX Matpull. CBoicTBa omnpenenuteneit. OOparHas matpuia. [IpuBenenue
MaTpHull K CTylIeH4aTOMY BUAY. PaHr MaTpuiibl.

Tema 2. Cucremsl JiMHeiiHbIX ypaBHennid. YK -1.1

OcHoBHBIE MOHATHS U omnpeneneHus. CucremMa n JUHEHHBIX YpaBHEHUH € n
nepeMeHHbiMU. MeTtoa oOpaTHoi Matpuiibl © Gopmynsl Kpamepa. Meron [Maycca.
Cucrtema n JMHEHHBIX YpaBHEHUHW € m TMepeMEHHbIMU. CHUCTEMBbI JIMHEHHBIX
OJHOPOJIHBIX YPaBHEHUN.

Tema 3. JsieMeHTBI BeKTOPHOM ajnreopnl. YK -1.1

['eoMeTpruUueCcKkuil BEKTOP, KaK YaCTHBIM ClIy4ald MaTpullbl. JIMHEHHBIE onlepaluu
HaJ BekTopamH. J[nnHa Bektopa. CKalsipHOE, BEKTOPHOE U CMELIAHHOE IPOU3BEICHUS
F€OMETPUYECKUX BEKTOPOB. YCIOBUS KOJUIMHEAPHOCTH, MEPIEHAUKYISIPHOCTU U
KOMIUJIAHAPHOCTH BEKTOPOB.

Tema 4. KomniiekcHbie yncia. MHOrouwieHbl u ux kopuu. YK -1.1

Mopenu mpencTaBieHHsS KOMIUIEKCHBIX uYucel. AnreOpamdeckas ¢dopma
MpeCTaBICHUs] KOMIUIEKCHBIX uncell. Tpuronomerpudeckas u nokasareiabHas (opMbl
MpEeCTaBICHUS] KOMIUIEKCHBIX uMcen. JleneHue ¢ ocTtaTkoMm, HauOOJbIIUN OOIIUiA
JEUTEIb, KOPHU MHOTO4JIEHOB, cxema ['opHepa.

Tema 5. AHaguTHYeCKasi reoMeTpus Ha miockocTu. YK -1.1

Omnpenenenue U crocoObl 3aaHKs NMPSMOM Ha MJIOCKOCTH. BekTop HOpManu u
HaIpaBIIIOIIMN BEKTOP NpsiMoil. B3auMHoe pacrionoxkenue npsiMmbeix. OnpenesneHue u
YpaBHEHUS AIUTUTICA, OKPYKHOCTH, TUTIEPOOIIBI, TapadOoJIbl U MX XapaKTEPUCTHKH.

Tema 6. AnasmTu4yeckasi reomerpus B npocrpaicrse. YK -1.1

Onpenenenue M crnocoObl 3aJaHus IUIOCKOCTH M IPSIMOM B IMPOCTPAHCTBE.
Bektop HOpMalM IUIOCKOCTHM W HaNpaBiSAIOMIMU BEKTOp MpPSMOWU. YpaBHEHUS
IUIOCKOCTH M TIPSAMOKM B NPOCTPAHCTBE. B3auMHOE pPacmoyioKEHHUE IUIOCKOCTEM,
MPSAMBIX, IPSIMOM U TUIOCKOCTH B ITPOCTPAHCTBE. PacCTOSIHME OT TOYKH 10 TJIOCKOCTH.

Tema 7. Beenenue B ananus. YK -1.1

MHoxecTBa W omnepauudd HajJ HUMH. J[eKapTOBO NPOM3BEICHUE MHOMXKECTB,
OouHapHbie oTHOIIEHUS. OTOOpaKeHUs U UX CBOKMCTBAa. MHOKECTBO JCHCTBUTEIBHBIX
yucen. [lonstue ¢yukmuu. OcCHOBHBIE CBOWCTBA (DYHKIMM W MX KiIaccUUKAIHS.
[Ipenen mocnegoBatenbHOCTH, nipeAen ¢yHkuun. Kputepuit Komm cymectBoBanus
mpenena  Mocie[oBaTenbHOCTH, mpedena  ¢GyHkiuud. beckoHeuyHo — Masble
MOCJIeIOBATENHHOCTH U PYHKIMH. AprudMeTHdecKrue CBOMCTBa npeena. [IpenenpHbrii
IIepexol B HEPABEHCTBAaX. 3amedarenbHble mpenensl. lIpegen MOHOTOHHOM
orpanndyeHHor (yHkuuu. HenpepsiBHOCTh (pyHKIMHM, TOUKK pa3pbiBa. CBOMCTBa
HETIPEPBIBHBIX (GyHKUIUH. HenpepsiBHOCTH DJIEMEHTapPHBIX GyHKUIUH.



Acumnroruyeckue popmybl. [IpomMexyToUHbIe 3HAUEHUSI HEPEPHIBHOW HA OTPE3KE
¢bynkuud. OrpaHMuYeHHOCTh HEMPEPHIBHOM Ha OTpe3Ke PYHKIUU.

Tema 8. InddepenunanbHoe ucunciaeHue GQyHKIMHA OAHON NepeMeHHOM.
YK-1.1

[Tonsitue npousBogHoM GyHKIMU. OCHOBHBIC TpaBmiia AU(GepeHITUPOBAHMS.
[IpousBogHast cioxHOM u oOpatHOW (QyHkIui. I[IpousBomHBIE HESIBHOW U
napaMeTpruecku 3alaHHON ¢QyHkiuH. [IoHATHE MPOM3BOAHBIX BBICHIMX MOPSIKOB.
Huddepennman ynkuun. [Ipumenenune muddepeHnnana B OPUOTHIKEHHBIX
BbruncieHusx. [lousatue o nuddepenimanax BpicIIIX NOPsSAKOB. OCHOBHBIE TEOPEMBI
mupdepeHuuanbHoro  ucuMciaeHus. Bo3pactanue u yObiBaHuME — (YHKUHM.
XapakTepHble TOYKM (YHKIMA U XapaKTEpHbIE JIMHUM HUX TpadUKOB (IKCTPEMyM
byHKIIMHM, HanOoJIbIIIee M HAaNMEHbIIIee 3HaUYeHUS (DYHKIIMU HA OTpE3Ke M MHTEpBale,
BBINTYKJIOCTh (DYHKIIMU, TOYKH Teperuda, acumMnToThl rpaduka ¢yHkiuu). OOmas
cxema uccieoBaHusl GyHKIUNA U TOCTPOEHUS UX rpaduKoOB.

Tema 9. [AuddepeHunanbHoe HCYUCICHHE (YHKIMH HECKOJbKHX
nepemennbix. YK -1.1

[ToHsiTUS (QYHKIIMKM HECKOJBKUX TepeMeHHBIX. l[Ipemen W HempephIBHOCTH
bynknun. YacTHbIe TPOU3BOIHBIE U TTONHBIN muddepennman ¢pyakiuu. [IpousBoanas
10 HAMPABIICHUIO, TPAJAUCHT (PYHKITUU. DKCTPEMyMbI (YHKIIUA MHOTHX MTEPEMEHHBIX,
HEOOXO0JIMMOE U JIOCTAaTOYHOE YCJIOBHUE AKCTpeMyMma. Y CIOBHBIN KCTpeMyM. MeTton
MHOxUTenen Jlarpanxka.

Tema 10. UaTerpajabnoe ucuucienue. YK -1.1

[TonsiTust mepBooOpa3HOl W HeompeaelieHHOro wuHTerpana. (CBoiicTBa
HEOMNpEJEICHHOr0  MHTerpaia. MeToabl  UHTErpupoBaHusi (METOJ  3aMEHbI
MIEPEMEHHOM, METOJ WHTEIPUPOBAHMS MO YacCTSAM, MHTETPUPOBAHUE MPOCTEHUIINX
paIlMOHANIBHBIX JpO0ed, MHTETPUPOBAHME HEKOTOPHIX BHUJIOB HPPAIMOHATBLHOCTEM,
WHTETPUPOBAHUE TpUTOHOMETpHueckux ¢yHkuwmii). [loHATHe omnpeaeneHHoro
uHterpana. CBOHCTBa OINpeNeIeHHOro uHTerpana. OmnpeleNeHHbId WHTErpan Kak
bynkuus Bepxuero npenena. @opmyna Heiorona-JleiiOnuia. Metoapl BEIYUCICHUS
OMPENICICHHOr0 MHTErpaia (3aMeHa MEepeMEeHHON W MHTErPUPOBAHME IO YACTAM B
onpeneneHHoM  uHTerpane). HecoOcTBeHHble  uWHTerpansl. I'eoMeTpuueckue
MIPUJIOKEHUS OTIPE/ICICHHOTO MHTErpala.

Tema 11. udpdepenunanbubie ypaBHenus. YK -1.1

VYpaBHeHus: neporo nopsaka. CylecTBOBaHUME U €IMHCTBEHHOCTb PELICHUS
3amaun  Komm. VYpaBHeHMS C pa3AeisllOIIMMHUCS TEPEMEHHBIMU, OJHOPOIHBIC
ypaBHeHus1. Jluneitnoe nuddepeHnnanbHoe ypaBHEHUE MEPBOT0 MOPSIKA. Y paBHEHHE
bepnymum. YpaBHeHus nopsiaka Bbie InepBoro. [IoHmkeHne nopsiagka ypaBHEHUS.
Jluneitnpie  omHOpOnHBIE nuddepeHnranbapie  ypaBHeHUs. (DyHIaMeHTalbHas
cucteMa pemenuil. Omnpenenurens Bponckoro. JluHeliHble HEOJHOPOHBIE
muddepeHmanbHbie ypaBHEeHU. [IpHHINT CyTIepro3uIiy PEIICHUA. Y paBHEHUS C
nocTOSTHHBIMU Kod(dpurmmentamu. CucteMbl tuddepeHIMATBHBIX YPaBHEHU.



Tema 12. dnementsl Teopuu BeposiTHOocTeld. YK -1.1

OcHOBHBIE TOHATHS Teopun BeposTHOCTeH. CitydaitHbie coObITHS. BeposiTHOCTD
COOBITHSL  (KJTACCMYECKOE, CTaTUCTHYECKOE M TE€OMETPUYECKOE OmpeeieHUs
BEPOSITHOCTU). T€OpEMBI CIOKEHHS BEPOATHOCTEN. Y CIIOBHAsI BEPOATHOCTh. Teopema
yMHOXKEHHsI BeposTHocTel. HezaBucumbie coObiTrs. Dopmyiia moTHONW BEpOSTHOCTH.
®opmyna baiteca. I[loBropHbie He3aBucuMble ucnbiTaHus. dopmyna beprymm.
®opmyna Ilyaccona. JIokanbHas u uHTErpabHas Teopembl Myappa-Jlamnaca.

JIMCKpeTHBIE U HENPEPBIBHBIE CIIyYalHbIe BETUYUHBL. OYHKIUSA pacipe1eICHUs
CIIy4JallHOW BeIWYMHBL. [IIOTHOCTH pacnpeneneHuss HENPEPBIBHOW CIIy4alHOU
BEJINYMHBL. YUWCIIOBBIE XAapPAKTEPUCTUKHU CIyYalHBIX BEJIIMYHMH: MAaTEMaTHYECKOE
OKMJIAHUE, JUCIIEPCUs], CpEOHEE KBAaJAPAaTHUUECKOE OTKIOHEHHe. MX CBOMCTBA.
HadvasnbHble W LEHTpaIbHbIE MOMEHTHI CIy4YalHBIX BEJIUMYUMH. OCHOBHBIE 3aKOHBI
pacrpeneneHuss ClIly4yalHbIX BEJIWYUH: paBHOMepHoe, bepHymmm, Ilyaccona,
AKCIIOHEHIIMaIbHOe, HOopMmainbHoe. HepaBenctBa MapkoBa u YeOwimieBa. 3akoH
Oonpiux yucen. LlentpanbHas npenenabHas TeopeMa.

4. Tunsi OLCHOYHBIX MaT€pHuaJ0oB, MOKA3aTC/IU U KPUTCPHUHU OLNCHUBAHHUSA

1.1. Ouenounsle marepuasnbpl no aucuumuimHe b1.0.14.01 Maremaruka
BXOJAT B COCTaB OLCHOYHBIX MAaTepUaJoB IO 00pa3oBaTeNbHOM Iporpamme.
COBOKYNHOCTbh OLICHOYHBIX MAaTE€pHAJIOB IO BCEM IUCIMILUIMHAM 00pa3oBaTeNIbHOM
nmporpamMmbl - coctaBisieT (oHJ oneHouHbX cpeactB (gaiee — DPOC). DOC
UCIIOJIB3YETCSl NpU  HNPOBEACHUM  TEKYIIEr0 KOHTPOJISI  YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTrecTalui OO0y4yaloluMXcs C LEIbl0 OLICHUBAHUS JIOCTHXKEHUS
00y4aroIUMUCS MIIAHUPYEMBIX Pe3yJIbTaTOB 00YyUEHHUS.

4.2. ®OC pazpaboTaH Kak KOMIUIEKC IPOBEPOYHBIX 3aJJaHUH PA3TUIHOTO THIIA U
YPOBHSI CIIOKHOCTH, BKJIIOYAET KPUTEPUHU M IIKAIbl OUEHUBAHMS, a TAKKE KON
npaBuiIbHBIX 0TBETOB. POC (popmupyercsa Kak OTACIbHBINA TOKYMEHT U XpPAHUTCS B
ANEKTPOHHOM BuUJE, noctyn K ®OC nmpenocTaBieH orpaHU4eHHOMY KPYTY JIULI.

4.3. JInsg camocTOATENbHOM pabOoThl OOy4YaloIIMXCA MpPU MOATOTOBKE K
TEKyLIEMY KOHTPOJIIO YCIIEBAEMOCTH U MNPOMEXKYTOYHOM arTecTalud B padodMx
IporpaMmax JUCLUIUIMH Pa3MEIIECHbl THUIIOBBIE IPOBEPOYHBIE 3aJaHUs, KOTOPBIC
MO’KHO YCJIOBHO pa3ZesIuTh Ha 3aJIaHus 3aKPhITOr0, KOMOMHUPOBAHHOTO U OTKPBHITOIO
THUIIOB.

3aiaHus 3aKpBITOrO TUIA — 3TO TECTOBBIE 3a/1aHMSI, B KOTOPBIX KaK/bIi BOIIPOC
COIIPOBOX/IA€TCS TOTOBBIMU BapHaHTaMU OTBETOB, U3 KOTOPBIX HEOOXOIMMO BBIOPAThH
OJIVH WJIM HECKOJIBKO MPaBUJIbHBIX.

3amaHusi KOMOMHHMPOBAHHOTO THIA — 3TO TECTOBBIE 3aJaHUS, B KOTOPBIX
KKl BOIPOC COMPOBOXAAETCS TOTOBBIMHM BapUaHTaMH OTBETOB, M3 KOTOPBIX
HEO0OXOIMMO BBIOPATh OAWH WJIM HECKOJIBKO MPABUIIBHBIX U 00OCHOBATh CBOM BBIOOD.

3amaHus OTKPBITOrO TUIA — 3TO 33JJaHUs, B KOTOPBIX Ha KaXKblii BOIPOC JOJIKEH
OBITh IPEJIOKEH PA3BEPHYThHIM 0OOCHOBAHHBIN OTBET.

B 3aBucumocTM OT THHA 3aJaHUs  PEKOMEHAOBAHBI  OIpEAesICHHAs
IIOCJIEIOBATEIBHOCTD BBIITOJIHEHUS U CUCTEMA OLICHUBAHMS BBINIOJIHEHUS 331aHUN.



4.4. Tunsl 3a1aHUM, CUEHAPUH BBITIOJIHEHNS, KPUTEPUHU OLICHUBAHMS

TUIT SAHAHUSA

NHCTPYKLIMA

CHEHAPHU BBIIIOJIHEHUA

KPUTEPUM OUEHNBAHUA

3agaHue 3aKphITOTO THIIA C
BBIOOPOM OJTHOTO
MPaBUILHOTO OTBETA U3
HECKOJIbKMX BapHAHTOB
MPETI0KEHHBIX

[IpounTaiite TEKCT,
BBIOEPHTE MPABWIbHBIN
OTBET

1. BHMMaTenapHO MPOYUTATH TEKCT 3aJaHUs U MTOHSATH, YTO B
KauecTBE OTBETA OKUIAETCS TOJIBKO OJIMH U3 MPEIOKEHHBIX
BapHaHTOB.

2. BHumartenbHO MPOYUTATh MPEATIOKEHHBIE BAPHAHT-ThI OTBETA.
3. BeiOpath OJJMH BEpHBII OTBET.

4. 3anucatb TOJILKO HOMEp (Ui OyKBY) BHIOPaHHOTO BapHaHTa
oTBeTa (Hampumep, 3 unu B).

OTBeT cunTaeTcs BEPHBIM, €CITU
MIPaBWJIBHO yKa3aHa uudpa uim
OykBa

3alaHuE 3aKpPBITOTO THUIIA
Ha yCTaHOBJICHHE
COOTBETCTBUS

[IpounTaiite TeKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BHrMaTenbHO MPOYUTATh TEKCT 3aJaHHsI U MTOHSTh, YTO B
KaueCTBE OTBETA OKUIAIOTCS Maphl SJIEMEHTOB.

2. BaumareapHO MpovnTaTh 00a CIIUCKA: CIIMCOK 1 — BOMPOCHI,
yTBEpKACHHUS, (DAKTHI, TOHATHUS U T.11.;

CITUCOK 2 — yTBEPXKJICHHUsI, CBOMCTBA OOBEKTOB U T.J.

3. ConocTaBUTh DJIEMEHTHI CIIMCKA 1 ¢ DJIeMEHTaMH CIIHCKa 2,
c(hopMHUPOBATH MAPhI DJIEMEHTOB.

4. 3anucathb nonapHo OyKBbI U U(PHI (B 3aBUCUMOCTH OT
3a/1aHMs1) BApUaHTOB oTBeTa (Hampumep, Al wim b4).

OTBeT cYMTaCTCs BEPHBIM, €CIIH
HPaBIIBHO YKa3aHbI IIU(PbI WIH
OyKBBI

3ajaHue 3aKphITOro THUIIA C
BBIOOPOM HECKOJIBKUX
MpaBUJIbHBIX OTBETOB U3
HECKOJIbKHX BapUAHTOB
MPEII0KEHHBIX

[IpounTaiite TEKCT,
BBIOEpUTE MPABUIIbHbBIE
OTBETHI

1.BHUMaTEeNnbHO POYNTATh TEKCT 3aJaHHUS U TIOHSTh, YTO B
KayeCcTBE OTBETA 0XKHUIAETCS HECKOJIbKO IPABMIIbHBIX OTBETOB U3
MPEUIOKEHHBIX BAPHAHTOB.

2. BHUMaTenbHO IPOYUTATh MPEJIOKEHHbIE BAPUAHT-ThI OTBETA.
3. BeIOpaTh HECKOIBKO MPAaBUIIBHBIX OTBETOB.

4. 3anucath TOJIBKO HOMepa (W OyKBBI) BHIOPAaHHOTO BapHUaHTa
orBeTa (Hanpumep, 1 4 wm A I).

OTBeT CYUTACTCS BEPHBIM, €CIIH
MPaBUJIBHO YCTAHOBJICHBI BCE
COOTBETCTBUSI (TIO3UIMU U3 OJTHOTO
CTOJI011a BEPHO COTIOCTABJICHHI C
MO3UIHSIMHU JIPYTOTO)

3az[aHHe 3aKPbITOI'O THUIIA
Ha YCTaHOBJICHHC
OoCJICA0OBATCIBbHOCTHU

[IpounTaiite TeKCT U
YCTaHOBUTE
MOCJIEA0BATEIBHOCTh

1. BHMMaTENbHO MPOYHUTATH TEKCT 3a/IaHUS M TTOHATH, YTO B
Ka4eCTBE OTBETA OKUAACTCS MOCIEA0BATENIFHOCTh 3JIEMEHTOB.
2. BHUMaTeNbHO MPOYUTATH MPEITI0KCHHBIC BAPHAHTHI OTBETA.
3. IlocTpouTh BEPHYIO MOCIEAOBATENFHOCTD U3 MPEIOKEHHBIX
JJIEMEHTOB.

4. 3anucarb OyKBBI/IIU(PHI (B 3aBUCHMOCTH OT 3aaHHS)
BapHUaHTOB OTBETA B HY)KHOM IOCJICIOBATEIBHOCTH (HAIIPHMED,

OTBeT cunTaeTcs BCPHBIM, €CJIN
MMPpaBHUJIbHO YKa3aHa BCA
nocCIICJ0BATCIIbHOCTD I_[I/I(l)p




BBA unu 135).

3ananue
KOMOWHHUPOBAHHOTO THTIA
C BBIOOPOM OZTHOTO
NPaBUIIBHOTO OTBETA U3
MPCAJIOKCHHBIX U
000cHOBaHHEM BBIOOpA

[IpounTaiiTe TEKCT,
BbIOEpUTE MPABUIILHBIN
OTBET M 3aITUIINTE
apryMEHTHI,
000CHOBBIBAIOIIIAE
BBIOOD OTBETa

1.BHUMaTenbHO MPOYUTATH TEKCT 3aJaHUS U MOHSATh, YTO B
Ka4yecTBE OTBETA 0)KUIACTCS TOJIBKO OJIUH M3 MPEIOKEHHBIX
BapHUaHTOB.

2. BHUMaTenhHO MPOYUTATH NPEATIOKEHHBIE BAPHAHTHI OTBETA.
3. BeiOpaTh 0JTuH BEpHBIIl OTBET.

4. 3anucarb TOJILKO HOMEp (Ui OyKBY) BBIOPaHHOTO BapHaHTa
OTBETA.

5. 3anmcath apryMeHThbI, 000CHOBBIBAIOIIHE BHIOOpP OTBETA
(Hanpumep, 4 TEKCT 000CHOBaHU).

OTBeT cuHuTaeTCs BEPHBIM, €CIIH
NPaBUIBHO YKa3aHa udpa miu
OyKBa U MPUBEJCHBI KOPPEKTHBIE
apryMEeHTBI, UCIIOJIb3yEeMbIC TIPH
BBIOOpE OTBETA

3aJlaHue OTKPBITOTO THUIIA
C pa3BepHYTHIM OTBETOM

[IpouuTaiite TeKCT U
3aIUILNATE PAa3BEPHYTHIN
000CHOBaHHBII OTBET

1. BuuMareabHO MPOYUTATH TEKCT 33J]aHUs U MTOHSTH CYyTh
BOIpOCA.

2. [Ipoymath JOTUKY U ITOJIHOTY OTBETA.

3. 3anucath OTBET, UCHOJB3YS YETKHE KOMIIAKTHBIE
(OpMYITHPOBKH.

4. B ciiyyae pac4eTHOM 3a/1auu, 3a1IMCaTh PEIICHUE U OTBET

OTBeT cunuTaeTCs BEPHBIM:

1. OTcyTcTBHE (haKTHUECKUX
OLIMOOK.

2. PackpbiTHe 00beMa
UCTIOJIB3YEMBIX MTOHSTHH (ITOJTHOTA
OTBETA).

3. O60CHOBaHHOCTb OTBETA
(Hanmu4Ke apryMeHTOB).

4. Jlornueckast
M0CJIEI0BATEIBHOCTD U3J1araeMoro
MaTepuaa.




4.5. OOmasn

IKajaa

OIICHUBAHU

pe3yiabTaToB

TEKYILEeTO

KOHTPOJIS

YCIEBAEMOCTH U MPOMEXKYTOYHOM arTecTauu ooyyaromuxcs ¢ npuMmenenrem bPC

ECTS

Hrorosas Tpaguumnonnas bunapuas | o rpa- ]
0aJIbHAS OlIEHKA cucremMa CHCTEMA | uwomnoii | /N OMMAPHOR
95-100 OO A P/ Passed
85-94 B P/ Passed

75-84 Xoportio 3auTeHo C P/ Passed

65-74 D P/ Passed

55-64 VY 10BJIETBOPUTEIHHO E P/ Passed

0-54 HeynoBneTBopuTeIbHO He 3auteno F F/Failed
CootHomieHue  OauioB 32  TEKyUIMH  KOHTpPOJIb  yCIEBAEMOCTH H

MIPOMEKYTOUHYIO aTTECTAIMIO, a TAKKE MMOBTOPHYIO MMPOMEKYTOUHYIO aTTECTAIUIO:

MaxkcumanbHas
MakcuManibHas cymma MakcumanbHas MakcumanbHas

. cymma 0asuioB 3a

OaJJIOB 3a TEKyUIU cymMa 0asuioB 3a UTOTOBast HOBTODHVIO

KOHTPOJIb MIPOMEKYTOUHYIO OasIbHas pHy
IPOMEXYTOUHYIO
yCIIEBAEMOCTH aTTeCTalLUIO OLICHKA

aTTECTalUI0

60 6aoB 40 GamioB 100 6amtoB 100 6amioB
5. @opMbI  aTTECTALIMH, THUIOBbIE OIEHOYHbIE MAaTepuajbl s

TEKYHIEI0 KOHTPOJA YCHEBACMOCTH oﬁyqaloumxcn, KpUuTepuun M IIKaJbI
OLCHMBAHUSA 110 KOHTPOJbHBIM TOYKaM

5.1. B xoxe peanuzauuu gucuuiuinibel b1.0.14.01 MatemaTtuka ucnosib3yroTcs
cieayrone GopMbl TEKYIIIETO KOHTPOJIS YCIIeBaeMOCTH 00yJaromuxcs (B TOM YHUCIIE,
3a/1aHUs] K KOHTPOJIBHBIM TOYKAM):

TecTtupoBaHue, YCTHBIN OIIPOC, TOMAITHEEe 3ajaHue, KOHTPOJIbHAs padoTa.

Tema 1. MaTpuubl 4 onpeaeJuTe n

Bomnpocsl a4 ycTHOro ornpoca no teme |

Bomnpoc 1. Uto Takoe pa3aMepHOCTh MaTPUILI 7 Xn?
Bomnpoc 2. HazoBute Tunel MmaTpuil.
Bomnpoc 3. Kakue neicTBrsI MOKHO MPOU3BOINTH HAJ MAaTPULAMHU?
Bompoc 4. Ilepeuncinre cBOMCTBa MATPHIL.

Bomnpoc 5. Uto 03Ha4aeT TpaHCIOHUPOBAHWE MATPHIL?




3a0anue 3akpvimoco muna ¢ 6vblOOPOM 0O0HO20 NPABUILHO20 OMEemd U3
HEeCKOIbKUX 8APUAHINOE NPEOIONHCEHHDBIX.

1. BHUMaTeNnbHO MPOYUTATh TEKCT 3aJaHusl U MOHSTh, YTO B KAUECTBE OTBETA
0’KHMJIA€TCS TOJIBKO OJIMH U3 MPEIOKEHHBIX BAPUAHTOB.

2. BHUMaTenbHO NPOYUTATh MPEJI0KEHHBIE BAPUAHT-ThI OTBETA.

3. BoiOpath oH BEpHBINA OTBET.

4. 3amucath TOABKO HOMEp (uiu OyKBY) BBIOpDAaHHOTO BapuWaHTa OTBETA
(manpumep, 3 unu B).

TecToBBIC 3a1aHuA 10 TeMme 1

-5 1
1. BbraucinThb onpeenuTenb MaTpuLst | o 4).
1)-10 2)0 3) 10 4) 20

3adanue 3akpvimoz2o muna ¢ 6b160poM O0O0HO20 NPABUILHO20 OMEEmda U3
HeCKONbKUX 8APUAHMOE NPEOTIOHNCEHHDIX.

1. BHUMaTENBHO MPOYNTATh TEKCT 3aJaHUs U NOHATh, YTO B Ka4E€CTBE OTBETA
OKHJIAETCS TOJIBKO OJVH U3 IPEIJI0KEHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO MPOYUTATH MIPEII0KEHHBIE BAPUAHT-ThI OTBETA.

3. BoiOpath oH BEpHBIN OTBET.

4. 3anucath TOJABKO HOMEp (WM OyKBY) BBHIOpAaHHOTO BapHaHTa OTBETa
(manpumep, 3 unu B).

1 2 -3
2. Beruncnuth panr Matpunpsl A=|3 6 —9

4 5 —12
1)0 2)1 3)2 4)3

3a0anue 3akpvimozo muna ¢ 6b100poM O00HO20 NPABUILHO20 OMBEema U3
HECKOJIbKUX 8APUAHINOE NPEOTONHCEHHDBIX.

1. BHUMaTen1pbHO MPOYHUTATh TEKCT 3aJaHUs M MOHAThH, YTO B KAUECTBE OTBETA
OKUAAETCS TOJIBKO OJIMH U3 TPEUI0KEHHBIX BAPUAHTOB.

2. BHUMaTenpbHO IPOYHTATH MPEIOKEHHBIE BAPUAHT-THI OTBETA.

3. BoiOpath ofMH BEpHBINA OTBET.

4. 3anucath TOJBKO HOMep (WM OyKBY) BBIOpaHHOTO BapuUaHTa OTBETA
(manmpumep, 3 uinu B).

3. Panr HyneBoil MaTpHIlbl A, PaBEH

1) n 2)m 3) min{m,n} 4)0

Tema 2. Cucrembl JJUHEHHBIX YPABHEHUI
Bomnpocsl 1511 ycTHOrO onpoca 1o teme 2

Bompoc 1. Uto Takoe pacuirpeHHas 1 OCHOBHAsi MaTPUIIbl CUCTEMBI?



Bomnpoc 2. Kakyro MaTpuily Ha3bIBatOT HEBBIPOKIECHHOM ?
Bomnpoc 3. Uto takoe onpenenenusie CJIY?
Bomnpoc 4. B uém 3akntouaercs unaes meroqa ['aycca?

Jlomarinee 3agaHue 1mo Teme 2

1. Pemuth cucTeMBbI ypaBHEHUM METO0M OOpaTHOM MaTpHUIlbl U TI0 (hopMyiam

Kpamepa:
X =X, +x;=1, 2x,—3x,—x; +6=0,
X +Xx,—x; =3, 3x, +4x, +3x;,+5=0,
2) —x, +Xx, +x; =5. 5) X +x,+x,+2=0.

2. Pemute cucreMsl ypaBHeHH MeToaoM ["aycca:
2x, +3x, —x; +x, =3,
3x,—x,+2x,+x, =8,

x, +x,+3x,—2x, =6,

—x, +2x, +3x;, +5x, =3.

a) \
Tema 3. DiieMeHTHI BEKTOPHOI1 aaredpbl

Bormpocsl juist ycTHOTO orpoca no teme 3

Bomnpoc 1. Kak HaxoaaTcst KoOpAMHATHI BEKTOpa?

Bomnpoc 2. Kakue BeKTOpbI Ha3bIBalOT COHANPABICHHBIMU ?

Bomnpoc 3. ['eoMeTpuyecKuil CMBICII CKAJIIPHOIO, BEKTOPHOTO U CMELMIAHHOIO
MPOU3BEICHUA?

I[OM&HIHGG 3aJaHuC 110 TCMC 3
d=(6;3-2)

2. Jlabl NBE€ KOOpPAMHATHI BEKTOpPA x=4y=-12 .
KoopAuHATy Z IIpH YCIOBHUH, YTO MOAYIb BEKTOpa paBeH 13.

o =120

1. BeIuucianTs MoJIysib BEKTOpa

OnpenenuTts TPETHIO

—

a|=3, |b

=35

3.Bextopst @ u D o6pasyror yron

a+b

, NpUYEM

—

a->b

Onpenenutsb u

4. Jlanpl BepLIMHBI TPEYTOJIBHHUKA A(3;2;-3), B(5; 1, =1), C(1; = 2; 1)_

OnpeJIeNINTh €ro BHEITHMI yroi npy BepimHe 4-

A(5;7;-2), B(3; 1, -1), C(9; 4, —4), D(1; 5; 0)

5. Iloka3zaTh, 4TO TOYKHU
JIE’KaT B OJHOM INIOCKOCTH.
6. Beruncnurs 00BEM  TpEyroiabHOM  IUPAMUIbI v BEPIIMHAMHA



A(0;0;1), B(2;3;5), C(6;2;3) ,

OIYILIICHHOW Ha I'PaHb BCD.,

D(3;7;2). Haiiti JUIMHY BBICOTHI IIUPAMUJIBI,

Tema 4. KomniekcHbie yuc/jia. MHOToOWwieHbl 4 UX KOPHU
Bomnpocs! aiist yctHOTO o1ipoca 1o teme 4

Bomnpoc 1. Kakue uncia Ha3pIBatOTCs KOMIUIEKCHO-CONPSIKEHHBIMUA ?
Bompoc 2. Kak n3o0paxaroTcsi KOMIIEKCHbIE yKciia?

Bomnpoc 3. HazoBute (popmbl KOMIUIEKCHOTO yHcia?

Bonpoc 4. YTo noHMMaroT noj, apryMeHTOM KOMILJIEKCHOTO yuciia?

JloMmaiiiHee 3aganue no teme 4

1. Jlnst uncen z,=—1+i,2,=v3-3i naiiru:
a) TEOMETPUUECKOE N300pKEHHE Yucia Z;~Zy;

0) TpUTOHOMETPHUUYECKYIO (OPMY 3aIMCU YUCIHA Z; " Z5;

Z;
B) MOJ1yJIb M ApTYMEHT (TJIaBHOE 3HAUYEHHE) YUCIIA P
2

2. Pewits ypaBHEHHUE z°+4 2+29=0.
3. HaiiTu 3HaYeHME KOPHS 4 +4i.
4. HaiiTi yacTHOE M OCTaTOK OT zeneHus f | x|=4x°—3x’+x—1 Ha g[x)=x"—3.

Tema 5. AHajIMTHYECKAsI TeOMETPUS HA MJIOCKOCTH

Bomnpocs! miis ycTHOrO ornpoca no teme 5

Bompoc 1. Kak 3agaércst obriee ypaBHEeHHE TPSMOi Ha TIOCKOCTH?

Bomnpoc 2. HazoBute ycnoBue NeprneHanKyIIPHOCTH OPSIMBIX HA MJIOCKOCTH.
Bomnpoc 3. Uto Takoe 3KCIIEHTPUCUTET?

Bomnpoc 4. Kak naiitu pokyc mapadomibi?

JlomaiirHee 3aJ1aHue 1Mo TEME S

1. HaiiTu ypaBHEHHUE MHOXKECTBA TOUEK, PABHOYJAIEHHBIX OT To4UeK A(-4; 2) u
B(-2; -6).

2. CocTaBUTh ypaBHEHUE NPSIMOU, IPOXOIALIEN uepe3 Touky A(3; -2) noz yriiom
135 k ocu Ox.

3. CocTaBUTh ypaBHEHUS IBYX MPAMBIX, TPOXOASIINX yepe3 Touky A(2; 1), ongHa
Y3 KOTOPBIX MapajuiesibHa Npamoi 3x-2y+2=(), a npyras NEpHEeHIUKYISIPHA TOU Ke
IIPSIMOM.

4. Haiiti KOOpAMHATHI IEHTPA U PAIANYC OKPYKHOCTH X +y’+16 y—9=0.

5. OnpeenuTh BUI U PACIIONIOKEHHUE KPUBOI x*+2 y*—4 x+16 y=0.

Tema 6. AHanMTH4YeCKasi TeOMETPHUS B MPOCTPAHCTBE



Bomnpocs! aiis ycTHOro onpoca no teme 6

Bormpoc 1. Uto moHMMaroT noj HOpMajabHbIM BEKTOPOM IIJIOCKOCTH?

Bomnpoc 2. Kakue HyXHbI TaHHBIE JIJI1 COCTABIICHHS YPAaBHEHUS HA IUNIOCKOCTH?
Bomnpoc 3. HazoBute ycnoBre OpTOrOHaIbHOCTH TIIIOCKOCTEN?

Bonpoc 4. Kakoe ypaBHEHHME Ha3bIBAlOT KAHOHUYECKHM YPAaBHEHHUEM B
IIPOCTPAHCTBE?

I[OM&H.IHGG 3aJaHucC 110 TCMC 6

1. Haiitu ypaBHeHHME IUIOCKOCTH, Mpoxoxasmer uepes Touky (-1; 5; 1)

napasuiesibHO BEKTOpy (2; -4; 3).

2. Haiitu paccrosinue ot Touku A(-1; 5; 1) no mnockoctu 2x-y+2z-4=0.
3. HaiitTu 3HadyeHue mapamerpa o, Npyu KOTOPOM IUIOCKOCTH 3x+y+3az+5=0 u

3,5x+20y+z+3=0 nepneHIuKyJIsIpHBI.

x—3_y+2_z

4. HaliTn ypaBHEHME TUIOCKOCTH, IPOXOASAIIEN Yepe3 MPSAMYIO > 4 1 |

Touky A(2; -1; 2).

Tema 7. BBeaenue B aHaIu3
Bomnpocs! 151 ycTHOrO onpoca 1o teme 7

Bomnpoc 1. Kakyo ¢yHKITUIO Ha3bIBAIOT CIOKHON?

Bomnpoc 2. Ilepeunciure cBoiicTBa PyHKITHIA.

Bomnpoc 3. HazoBuTe OCHOBHBIE MpaBUiIa HAXOXKICHHS TIPECIIOB.
Bormpoc 4. Kakyto QpyHKIHIO Ha3bIBaIOT OECKOHEYHO Majloii?
Bompoc 5. Uto 03HauaeT HENpephIBHOCTH (DYHKITUN B TOUKE?

Jlomantaee 3aganue mo teme 7

1. Onpenenuth Kakoe U3 MHOXECTB sIBJIsieTcs moaMHOkecTBoM A = {10, 20, 30,

40, 50, 60}: a) {10, 20, 30, 40, 50, 60, 70} 6) {10} B) {10, 35}.

lim

_ x*—6x+13
2. UccnenoBaTh (GyHKIHIO HA HEPEPHIBHOCTD x—3
3. Beruucauts npeaen GyHKIUu:
5 _ 5 _ . " — 1 x+1 . 1 _
x"=3x+5 lim x2 +4x -5 hm£ j lim C;)sx
a) > Sx+7 @) =lx’=8x+7 p) Tr\XED r) > x

Tema 8. IudppepenunanbHoe ucyuciaeHue GyHKUUM OJHON NepeMeHHOI
Bormpocs! a1 ycTHOTo orpoca 1o teme 8

Bomnpoc 1. Ilouemy nmpou3BoHast OT KOHCTAHTHI paBHA HYJIIO?
Bomnpoc 2. HazoBute ocHOBHbIE npaBuia 1udpepeHupoBaHusl.
Bonpoc 3. Kak HaxoauTcsi Npou3BoiHAs CI0XKHOW QyHKIUU?
Bormpoc 4. UTo moHMMarOT MO IPOU3BOIHOM N-ro nopsiaka’?
Bompoc 5. Uto yTBepxkaaer reopema Oepma?



Bormpoc 6. UTto Takoe J0KanbHbINA 3KCTpeMyM (HyHKIIUHA?

I[OM&IHHGG 3aJaHuC 110 TCMC 8

1. Beruncnuth npou3BOAHYIO (DYHKIIHIA:

xX+2 2 _
y=3 : yzarctgx 1

2. Haittu npoussoanyio ' -ro nopsaka mis

'B)}u:2x+1nbh1x+2c0st
y — 23x+5

=331 -
3. HaiiT IpOMEKYTKH BBITYKJIOCTH BBEPX (DYHKIMH » ~ Wx+l-5
x*—5x+8

Y
4. TIpoBecTu MOJIHOE UCCIEIOBaHNE (DYHKIINU x—4

Tema 9. [AuddepeHunanbHoe HCYUCICHHE (YHKIMH HECKOJbKHX
nepeMeHHbIX

Bomnpocs! aiis yetHOro onpoca o reme 9

Bompoc 1. Uto Takoe JIMHUS ypOBHS JABYX MEPEMEHHBIX ?

Bormpoc 2. HazoBute Heo6xoaumoe ycioBue nuddepeHnnpyemMoctd QyHKIHH
HECKOJIBKUX TIEPEMEHHBIX.

Bormpoc 3. Uto Takoe rpagiueHT QyHKIuu?

Bompoc 4. Chopmynupyiite HEOOXOIMMOE YCIOBHE IKCTpeMyMma (YHKIIHH
HECKOJIBKUX TIEPEMCHHBIX.

Jlomaninee 3aganue 1o teme 9

1. Haiitu rpagueHT 1 ero Beauuuny B Touke M(3;4) nius GyHKIuun z=+x’+y’.
2. HaiiTu Npou3BOAHYIO MO HAaNpaBlIeHUIO BekTopa [=3;3| mnsa (yHKIUHU
z=arctg(xy) B Touke M (1;1).
3. Haiitu npubmmkenHoe 3Ha4enne GyHKIun 3/ 8,01.
dz . | x=e'
4. BRIYUCIINTD —, €CJIM z=arcsin (x y°); .
dt ( y ) y:%

5. Haiitu gacTHBIC IPOU3BOIHBIC (hYHKITHI:
a) z=242.6) z=x"+)"; 6) z= cos(ax+by); 2) z=4/x"+y%; 0) z= arctg X
y X Y

6. HaiiTu JIOKaJIbHBIH KCTpEMYM z=3x y’—y’—x°.
Tema 10. MaTerpanbHoe ucuncjieHne

Bormpocsl miist yctHOTro omnpoca o teme 10

Bompoc 1. Kakyro QpyHKIMIO Ha3bIBatOT NEPBOOOPA3HOI?
Bomnpoc 2. Ilepeunciure cBOMCTBAa HEONIPEAEIEHHOTO NHTETpaa.
Bomnpoc 3. HazoBute METOIBI BBIYMCIEHUS ONIPEAEICHHOTO UHTETpaa.



Bonpoc 4. B uém 3akiroyaercsi T€OMETPUYECKHUU CMBICI OMNPEAECIEHHOIrO
MHTETpasia?
Bormpoc 5. Kakoii uHTerpain Ha3bIBalOT HECOOCTBEHHbBIM ?

KounTponbshas pabora o reme 10
Bapmuanr 1

1. Haiitu Heonpeien€HHbIE UHTETPAJIBI:

J. x - 4.x + 1 dx j J- 3\'dx
a) \[Clgx SIH X B) 1+
2. BBILH/IC.HI/ITI) OHpe,Z[eJIeHHI)Ie HHTCTPAJbI:

a) -([x +1, J\/4 X dx, B) z‘)‘xsinxdx‘

J\/4+1nx i
r) X

— 12 _
3. BeIYUCIUTE MIOIanb GUIypPbl, OTPAHMYEHHOMN JIMHUAME ==Xy y=x-1,

Bapuanr 2

1. Haittu Heonpenesi€HHbIE UHTETPAIbI:
Inx 2x dx
iy [ Ea [
6) 7 X B) " X +6 ) " cosxigx
2. Beruncnuth onpeeéHHbIE NHTETPAIbI:

3
dx2 jv9—x2dx

a) 0°7% | 6) 0 , B)

3. Bpuucnuth miomanb (GUrypbl, OTpaHUYEHHOW JIMHUAMHU
y=x+6

Isin3 X - Ccos xdx
a) .

xsin 3xdx

O =y

y=5+x -

Tema 11. ud¢epeHunanbHbIe ypaBHEHUA

Bomnpocsl 11 yctHoro omnpoca 1o teme 11

Bompoc 1. Kakoe ypaBHeHue Ha3bIBatoT qudpepeHimnantbHbM ?

Bomnpoc 2. Kak onpenensercs nopsaaok nuddepeHaibHoro ypaBHeHU ?

Bompoc 3. Uem otnuyaroTcst o0uiee U yacTHOE perieHus audQepeHuanbHoro

ypaBHEHUS?

Bompoc 4. Ilpu kakux ycinoBusax GyHKUHS f(X,)) Ha3bIBA€TCA OJHOPOAHON 1n—TO
U3MepeHus?

Jomarnee 3aganue 1o teme 11

Pemmts nuddepennmanbubie ypaBHEHHS

' 2 y 2y
a) Y =x(y*+1). 6) xy+y=x, y(1)=0, B)y'=xT"Y, 1) y+y=sin2x



Tema 12. DaeMeHTbI TEOPUH BEPOSATHOCTEM
Bomnpocs! miist yetHoro onpoca no teme 12

Bompoc 1. Kakoe coObITHE Ha3bIBaIOT HEBO3MOKHBIM ?

Bormpoc 2. [ToueMy BeposITHOCTb IPUHUMAET 3HaU€HMs U3 auarna3ona ot (0; 1)?

Bomnpoc 3. Uto Takoe yciioBHasi BEpOSTHOCTh?

Bormpoc 4. Kak MOHO 3a7aTh CIIy4ailHyI0 BEJIUYHUHY ?

Bonpoc 5. Yto  mOKa3bIBalOT  YUCJIOBBIE  XAPAKTEPUCTUKH  CIy4alHOMN
BEJIMYUHBI?

KontponsHas pabota no teme 12

Bapuant 1

1. Han pspg pacopenenenus CB X

Xi -2 -1,5 0 1

P, 0,3 p 0,1 0,2
Haiitu p, E(x), D(x), F(x), P(-1<X<2).

2. BeposatHocTs TOTO, uTO JTI000€ 13 1000 u3aenuii He BBIIEPKUT MPOBEPKU HA
HajexHocTh, paBHa (,001. OmnpenenuTs BEPOATHOCTH TOTO, YTO HE BBIAECPKAT
MPOBEPKHU HA HAJIEKHOCTh HE MeHee AByx u3nenuid u3 1000, ecin kaxaoe uM3 HHUX
MPOBEPSETCS HE3aBUCUMO OT APYTUX U3ETUM.

3. Haiitu uucnoBeie xapakrepuctuku CB (E(x), D(x)) X, umeroieid 3akoH
—(x+3)2
— ]- e 32
2V2m

pacrpeeeHus BUaa f|x|

Bapuant 2

1. Jan psan pacnpenenenus CB X

Xi 0 2 5 7
P; 0,2 p 0,1 0,2
Haitru p, E(x), D(x), F(x), P(3<X<6).

2. BepositHOCTB TOrO, uTO 000 M3 500 M3menuil He BBIAEPKUT MPOBEPKHU HA
Haie’)KHOCTh, paBHa 0,03. OnpeneauTs BEpOsSTHOCTh TOTO, YTO HE BBIAEPKAT MPOBEPKHU
Ha HAJCKHOCTh HEe MeHee NByX m3aenui u3 500, ecnu Kaxka0e U3 HUX MPOBEPSIETCS
HE3aBUCHMO OT JPYTUX U3JIEIIUM.

3. Haiitu uucnossie xapaktepuctuku CB (E(x), D(x)) X, umeromeit 3aKoH
—(x=5)
8

pacripeneeHus Buaa f|x|=

1
—e
V81

5.2. TunoBeie OLEHOYHBIE MATEPUAJIBI JIJIsI TEKYLIETO0 KOHTPOJISI YCIIEBAEMOCTHU



oOy4Jaromuxcs (BHE KOHTPOJIbHBIX TOYEK): IPUBEACHBI B I1. 6.2.

5.3. OauH WK HECKOJIBKO TEMAaTUYECKUX OJIOKOB TUCHHUILIIMHBI 3aBEPIIAOTCS
KOHTponbHOM Toukoi (mamee — KT). Texkymmuii KOHTpOdb yCHEBAEMOCTH IIO
JTUCIUIUIMHE TpeaycMaTpuBaeT He MeHee 2 (AByXx) u He Oonee 10 (mecsatu) KT B
TEUEHHUE MEPUOJIa OCBOCHHUS TUCIUILUINHBI.

MaxkcumanibHOE KOJIMYeCTBO OamioB 3a mobOoi Tum pador B pamkax KT
coctasisier 100 (cTo) 6amos.

Pacnipenenenue BecoBbix K03 ¢puunenToB no KT B pamkax TeKyIEero KOHTPOIs
YCIEBAEMOCTH MO JUCHUIUIMHE U POPMYJIbI pacuera:

Pe3ynbpTaT KOHTpOIBHOM
Maxcnmarbroe Koaddurment TOYKH, YYACTBYIOIIUN B
HaumenoBanue KOJIMYECTBO 0aJIIoB 3a Y Y .
9 Beca dbopMUPOBaHUN UTOTOBOM
KOHTPOJIBHOU paboty B pamkax KT, . .
KOHTPOJIBHON OAJIITLHOM OILICHKH 110
TOYKH KOTOpO€ MOXKET HabpaTh
oTy et TOYKH JTUCITUTIINHE (OTpaXkaeTcs B
xypHane bPC B C/10)
KT-1 100 0,11 11
KT-2 100 0,10 10
KT-3 100 0,12 12
KT-4 100 0,13 13
KT-5 100 0,14 14
Hroro: - 0,6 60

®dopmyia pacuera pe3yiabTaTa KOHTPOIbHOW TOUKH:
PesynbpTaT KOHTpOsIbHOM TOUKK = KonnuecTBO 6amioB 3a padoty B pamkax KT x
KoadduureHT Beca KOHTPOILHON TOUKHU.

5.4. ®opmbl TEKyIIEro KOHTPOJIA ycneBaeMocTu oOyyvaroniuxcs B pamkax KT u
TUIIOBBIE OLIEHOYHbIE MAaTEPUAIIBI:

KT-1

Temb1 1-4

Tecmuposarnue no meme 1.
Jlomawmnee 3a0anue no meme 2.
Yemuwit onpoc no meme 3.
Jlomawmnee 3adanue no meme 4.

KT-2

Tema 5-6.

Yemmuuwiti onpoc no meme 5.
HHomawmnee 3a0anue no meme 6.

KT-3
Tembr 7-9.
Yemmuuwiti onpoc no meme 7.



Jlomawnee 3adanue no meme 8.
Jlomawnee 3adanue no meme 9.

KT-4
Tema 10-11.

Yemuuwiti onpoc, domawnee 3adanue no meme 10.
Komnmponvuas paboma no meme 11.



KT-5
Tema 12.
Yemmuwiii onpoc, konmponvrnas paboma no meme 12.

Jnst kaxmoit (popMBI TEKYIIETO KOHTPOJISI yCIEBAEMOCTH OOYYalOIIUXCS B
pamkax KT onpeneneHsl KpUuTeprU OLICHUBAHUSI PE3YIbTATOB BBIIIOJHECHUS 3aJaHHUS.

1. Kpumepuu oyenusanus mecmuposaHusl:

K Jnamnazon o
PUTEPUU OLIEHKHU SAILIOB MMCaHUE KPUTEPUs
0 Konuuecmeo npasunvnvix omeemos
Mmenee 55%
5 Konuuecmeo npasunvhvix omeemos om
55% 00 64%
Konuuecmeo
- 50 Konuuecmeo npasunvhvix omeemos om
P 65% 00 74%
omeemoes
75 Konuuecmeo npasunvhvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvrvix omeemos om
85% oo 100%
HToro MmakcumasbHO: 100

2. Kpumepuu oyenusanus oomawine2o 3a0anusi:

Kpurepuu oneHxun JAuanason Ormucanue Kpurepust
putTep Oa/uI0B PHTCP
41-70 JlemanvHoe, nocredosamenvroe
onucanue xo0a pewerull npumepa
Tlosepxnocmuoe onucanue xooa
Cooepoicanue u 21-40 P .
peuteHull npumepa
packpuvlmue
. Tlonamus packpvimol MUHUMATLHO UL
8bIOPAHHBIX NOHAMUL
0-20 He PACKPbLMbl 806Ce
He npeocmasnen/ npeocmaenen
MUHUMANBHBLI X0O0 peuleHuss npumepa
30 Koauuecmeo gvinonnennvix 3a0anuil
om 85% oo 100%
Konuuecmeo ”
S /5 Konuuecmeo binoinenHvix 3a0anuil
. om 55% 0o 84%
300aHUl z
0 Konuuecmeo evinoanennvix 3a0anuil
Mmenee 55%
Hroro makcuManbHO: 100




3. Kpumepuu oyenusanus KoHmpoavHou pabomol:

Kpurepuu onenku Jlnanason Omnucanue KpuTepus
PHTEP 0aJII0B PHTEP
37-50 lemanvnoe, nocnedosamenvroe
onucauue xo0a peuleHul npumepa
llosepxHocmuoe onucanue xooa
Cooepoicanue u 16-30 P .
peulenul npumepa
packpvimue
. Tonuamus packpolmol MUHUMATLHO UTU
8bIOPAHHBIX NOHAMULL
0-15 He PACKpbImbl 806Ce
He npeocmasnen/ npeocmaenen
MUHUMATILHBLL X00 peuleHus npumepa
lIpeocmaenennas ungopmayus
16-20 NOOMBEPIHCOEHA CCOLIKAMU HA
Jlocmoseprnocms u
UCTMOYHUKU
aKmyanbHOCMb
IIpeocmaenennas ungopmayus
uHgopmayuu
0-15 YACMUYHO NOOMBEPIHCOEHA CCHLIKAMU
HA UCMOYHUKU UIU He NOOMEEPHCOeHA
30 Konuuecmeo svinonnennvix 3a0anuii
om 85% 0o 100%
Konuuecmeo z
b IOTHCHHBLY 75 Konuuecmeo svinonnennvix 3a0anuii
. om 55% 0o 84%
3a0anui z
0 Konuuecmeo evinonnennvix 3a0anui
MmeHnee 55%
HTtoro MakcumaspHO: 100

4. Kpumepuu oyenusanus ycmno2o onpoca:

Jlnanason 6ayioB

Onucanue KpuTepus

85-100

OOyuaromuiics TMOJTHO H3JIaraeT Marepuan (OTBEYaeT Ha
BOIIPOC), Ja€T TMPaBWIbHOE OMNPEIEICHUE OCHOBHBIX
MOHATUH; OOHApPYXMBAaeT TMOHUMAHWE MaTepuanga, MOXKET
000CHOBAaTh CBOM CYXKACHUS, IPUMEHUTh 3HAHUS Ha
MPaKTUKE, TPUBECTH HEOOXOJAUMBIE MMPUMEPHI HE TOJIBKO M3
y4eOHHKa, HO U CAMOCTOSITEIbHO COCTABJIEHHBIC, U3J1araet
Marepual MoCJeI0BaTeIbHO U MPABUIBLHO C TOYKU 3PECHUS
HOPM JINTEPATYPHOTO SI3BIKA.

65-84

OOyuaronuiicss 1aéT OTBET, YIOBJCTBOPSIONIMN TEM Ke
TpeOOBAHUSM, YTO U JIJIs OLICHKH «OTJIUYHO», HO JOMyCKaeT
1-2 ommOKuU, KOTOPBIE CaM e UCTIPaBIIsET, U 1-2 HeqoueTa B
I10CJIeJOBATEIbHOCTH u SI3LIKOBOM odopMIICHUHN
H3JIaraeMoro.

55-64

OOyuatomuiics OOHapyKMBaeT 3HAHWUE W TIOHHMAHHE
OCHOBHBIX TTOJIOKEHUN TAHHOM TEMBI, HO U3JIaraeT MaTepuall
HETOJIHO U JOIYCKAeT HETOYHOCTH B ONPEICICHUH TTOHATUI
i (HOPMYIMPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO




U JI0Ka3aTeNIbHO 00OCHOBAaTh CBOM CYXJCHUS W TIPHUBECTU
CBOM TIPHMEPBI;, U3JIaraeT MaTepuasl HETOCIeI0BATEIIbHO U
JIOITyCKAET OMIMOKH B SI3bIKOBOM 0 OPMIICHHUH U3JIaraeMoro.
OOyuatomuiics  OOHAapy)XMBaeT  HE3HAHHWE  BOMPOCA,
JIOMyCKaeT OMmUOKA B (OPMYIUPOBKE OMNpEISICHUN U
MpaBWjl, HWCKWKAIOMIME WX CMBICT, OECHOpSIOYHO U
HEYBEPEHHO M3JIaraeT MaTepual.

0-54

5.5. Onucanue AOMOJHUTENBHBIX MATEPUAIOB U 000PYAOBaHUS, HEOOXOIUMBIX
JUTSL BBITIOJTHEHUS! TIPOBEPOUHBIX 3aJIaHUM (npu Heobxooumocmu).

s pemieHust 3amad OTKPBITOTO THIA (JOMalrHee 3aJaHue, KOHTPOJIbHAS
paboTa), TeCTOBBIX 3aJlaHUU CTYNIEHTY pa3periacTcs MCIOIb30BaHUE KaJbKYyJIATOPA;
mporpamMm Jjisi pabOThl € DJIEKTPOHHBIMH TaOnHUIaMu s oOpabOTKH, aHaau3a u
BU3YaJIM3aINH JIAHHBIX.

6. @opMbI IPOMEKYTOUYHOM ATTECTALMH, KPUTEPUHU M HIKAJIA OLCHUBAHUS,
THUIIOBbIE OLICHOYHbIC MATEPHAJIBI 10 JUCUUILJINHE (MOTYJIs1)

6.1. IlpomexyTouyHas aTTecTalus IpoOBOAUTCS B (hopMe IK3aMeHa.
Jlist ctyaeHTOB 04HOM (popMbI 00yUeHHUs: 3K3aMeH B 1 cemecTpe.
Jlist ctyaeHToB 3a04HOM (hOpMBbl 00YUYEHHS: HK3aMEH BO 2 CEMECTpe.

DK3aMeH TMpOBOAMUTCS B NHUChMEHHON ¢dopme. OOydaronuiics mnoyy4aer
HK3aMEHAIMOHHBIM OWJIEeT ¢ BapuaHTaMu TpEX 3aJaHuil paznuyHoro tuma. Ha
BbITIONIHEeHUE 3aaHuit naércs 40-60 munyT. [1o 3aBeprieHN MOArOTOBKY HEOOXOUMO
NPEJICTaBUTh OTBETHl B MUCBMEHHOM BHUJE, MOJIPOOHO H3JI0KHUB XOJ BBIIOJHEHUS
3aJIaHMs, CACIATh BBHIBOBI (1P HEOOXOIUMOCTH).

[Ipn peamuzaruu mpomexxyTounoit arrectaruu B O0/JOT MoryT OBITH
UCTIOTIB30BaHkI cienyromue ¢popMbl: ycTHO B JJOT — B popme 000CHOBaHHBIX OTBETOB
Ha 3a/1aHus pa3inyHoro tuna; nucbMeHHo B C/1O — B (popme nmucbMeHHOro penieHus
3a1aHu# pa3nuyHoro tumna; rectupoanue B CLO.

6.2. TunoBble OIIEHOYHBIE MATEPHUAIIBI IPOMEKYTOUHON aTTECTALIMI

Bonpocs! i1 OArOTOBKH K DK3aMEHY

Matpuiisl. OCHOBHBIE OIPECIICHHUS.

Onepanuu Ha MaTpuUaMU U UX CBOKCTBA.
OnpenenuTeny KBaJpaTHbIX MaTPHIL.

CaolicTBa onpeenuTeNei.

OOpartHas matpuIa.

Panr marpunp.

Cucrema n TMHEWHBIX YPABHEHUN C N IEPEMEHHBIMH.
Martpuunsbiil MeToA pemenus onpeneneHnon CJIIY.
Meron Kpamepa pemenuns onpeneneaaon CJIY.

WA R W=



10. Metop I'aycca pemenust onpeaenennon CJTY.

11. IToHATHE KOMILIEKCHOTO YHUCIIA.

12. Monynb ¥ apryMeHT KOMIUIEKCHOTO YHUCJIa.

13. AnreOpanueckass (opma  KOMIUIEKCHOro  yucia. JleWctBus — Haj
KOMIUIEKCHBIMU YHCJIaMU B ayireOpandeckon Gpopme.

14. TpuronomeTprueckas ¢GopMa KOMIUIEKCHOTO uYwuciia. JledcTBus Han
KOMIIJIEKCHBIMU YUCJIAMH B TPUTOHOMETPUIECKOU hopMme

15. IMokazarenbHas (hopMa KOMILUIEKCHOTO YKCIA.

16. Onpenenenne reomMeTpuueckoro BekTopa. JIuHelHble onepauud Haja
BEKTOpPaAMH.

17. CxanapHoe npousBeaeHHe BEKTOpoB. JimnHa BekTopa. OnpeneneHue yria
MEXK]Ty BEKTOPAMH.

18. YcnoBrue opTOroHaIbHOCTH JBYX BEKTOPOB.

19. YcnoBue KOJUIMHEAPHOCTH JABYX BEKTOpOB. BekTopHoe mnpousBeneHue
BEKTOPOB.

20. CmemianHOe  TPOW3BEIACHUE BEKTOPOB. YCJIOBHE  KOMIUIAHAPHOCTH
BEKTOPOB.

21. Ilpsimasi Ha IJIOCKOCTH.

22. Yron Mexay npsaMbIMHU. PaccTosiHre OT TOUKHU IO OPSIMOiA.

23. KpuBble BTOPOTro NOPSIAKA: OKPYKHOCTb, SJLIUIIC.

24. KpuBble BTOpOro nopsjaka: napadona, runepoona.

25. ITnockocth. B3anmHOE pacnoioxeHne mI0CKOCTEM.

26. Ilpsmass B mpocTpaHCcTBE. B3amMHOe pacnonokeHue MnpsIMBIX B
MPOCTPAHCTBE.

277. B3auMHO€E pacnoJIOKEHNE MPSAMOU U INTIOCKOCTH.

28. [lonsitue pynkunu. OCHOBHBIE CBOMCTBA U KiacCU(UKAIIHS.

29. Tlpenen dyukiuyu. OCHOBHBIE TEOPEMBI O MpEIeIiax.

30. HenpepbIBHOCTH (PyHKIIHH.

31. Pa3peIiBbI pyHKIUY.

32. [IpousBoaHass PyHKIMHM OJHOW TIEpeMEHHON. BhIUMCIICHHE TPOM3BOIHON
CJIOHOM, 00paTHOM, MapaMeTPUIECKON 1 HESIBHO 3aJJaHHOW (PYHKITUH.

33. OcHoBHbIe npaBwia AU HepeHITnPOBaHUS.

34. Iuddepennman GyHKIUU U €70 TEOMETPHUECKUNA CMBICT.

35. OcHoBHBIE TeopeMbl TU(DPEPEeHIINATEHOIO UCYUCIICHHS.

36. IIpaBuiio Jlonurans.

37. MOHOTOHHOCTb U TOYKH IKCTpeMyMa (PYHKIUU OJTHOM EPEMEHHOM.

38. BrIMyK10CTh-BOTHYTOCTh (DYHKIIUU U TOYKH Teperuoa.

39. AcumnToTsl rpaduka QyHKIUH.

40. O0uras cxema uccieaoBaHusl GYHKIMM U MOCTPOEHUS UX TPadUKOB.

41. IlepBooOpa3Hasi 1 HEONpeACIEHHbIN HHTETPaI.

42. CBoiicTBa HEOMPEAEICHHOTO UHTETpaa.

43. MeTo1bl UHTETPUPOBAHUS.

44. OnpeneneHue onpeieIeHHOTO HHTerpaa.

45. CpoiicTBa OmnpeIeICHHOTO HHTErpaa.

46. ®opmyna Hrrorona-JleiOnura.

4’7. MeTo1bl BBIYUCIICHUS ONPEICIICHHOTO HHTErpaa.



48. OyHKIIMS HECKOJIBKUX MMEPEMEHHBIX, MPeJiei U HEMPEPHIBHOCTh (DYHKITUH.

49. YactHble MpOU3BOAHBIE IEPBOrO TMOpsAKAa W TOJHBIN AuddepeHual
(GyHKIHUUA HECKOJBKHUX MEPEMEHHBIX.

50. DkcTpeMyMbl (PYHKIIMM JBYX NEPEMEHHBIX, HEOOXOAMMOE U JOCTATOYHOE
YCJIOBHE 3KCTPEMYyMa.

51. Cnyuatinbie coObITHsI. OCHOBHBIE OTIPEICIICHUS.

52. JleiicTBHUs HaO COOBITHSMHU.

53. OnpeneneHre BEPOSATHOCTH COOBITHH (CTaTUCTHYECKOE, KIACCHYCCKOE,
r€OMETPUUYECKOE).

54. CBolicTBa BEPOATHOCTH.

55. YcnoBHas BEpOATHOCTh. Teopema yMHOKEHUSI BEPOSTHOCTEN.

56. Teopema ci0K€HUSI BEPOATHOCTEN.

57. Ciny4aitnble Benn4uHbl. OCHOBHBIE ONIPEICTICHUS.

58. 3akoH pacnpeeneHus JUCKPETHBIX CIyYallHbIX BEJIMYVH.

59. 3akoH pacnpenesieHus HENPEPhIBHOM Ciiy4yailHON BenuuHbI. [[1O0THOCTH
pacripeieyIeHus U €€ CBOMCTBA

60. ®yHKUMS pacnpeaesieHUs CIIydalHbIX BEJIUYUH U €€ CBOMCTBA.

61. UucnoBble XapaKTEPUCTUKU CITyYalHbIX BEJIUYHH.

62. XapakTepUCTUKH TTOJIOKEHUS.

63. OcHOBHBIE 3aKOHBI pacnpeaeiacHus (OnHoMuanbHbIH, [TyaccoHa).

64. OCHOBHBIEC 3aKOHBI pacrpenciacHus (paBHOMEPHBIM M IOKa3aTeIbHBIN
3aKOHBI).

65. OCHOBHBIE 3aKOHBI pacupe/iesieHus: (HOpMaIbHBINA 3aKOH).

TunoBbie 3a1anns 11 DK3aMEHA

sinx — Inx
X+5

- 2x—y’
2. Haiitu rpaguent QyHKIuu Z=+7“¥ B Touke (2: -2).
Xty

1. Haiitu npou3Bo/IHYO0 QYyHKIIMH Y=

2

> 1+
3. Haiitu nmpomexxyTku yObIBaHUSI PYHKIUUA Y= 3_);.

4. Haiitn npoussoanyro QyHKmuH Yy = Sin(x?).

5. Hanucatp ypaBHeHue kacatenbHo ¢yHkumu y = In(3x + 1) B Touke ¢
abcruccon x,=0.

6. BeruncnuTh Bce yacTHbIE MPOU3BOJAHBIE BTOPOTO MOpAIKA A (pyHKIUU Z

=5x’y* —2xy +4.

2 32 -1
o — 01 O
7. HaiiTu onpeenuTesb MaTpULbl A= 5 19 4

1 0-3 5



-2 -3 3 2
1 -2 -4 4
-3 -3 1 2
2 4 -3 3

8. Jlana marpuna A =
AJIEMEHTa MATPHIIHI a;3.

. Haiitu anrebpandeckoe JOMOIHEHHE

_ 2
9. Haiitn npouseoanyto dpynkuu ¥ =X'C0S 3 X
2

10. HaifTu yacTHble MPOU3BOAHBIE EPBOTO MOPSIAKA Z= X;yy :
7 |2
={1-—.
11. Haiitu Touku nepernda QyHKIuu X
dx
12. Beruucnuth uHTETpai J c_ox

13. Beruncnuts HHTErpal f (x—1)cos xdx.

0
1 \/}

14. IToMeHATh OPSAOK UHTETPUPOBAHUS f dyf flx,y)dx.
0 y

a
15. Beruucnuth ABOMHOM MHTETpal ﬂ V1+x’+y’dxdy | rpe D- YETBEPTh Kpyra
D

x2+y2£ 1.

16. /IBa cTpeinka cienanu 1o OJHOMY BBICTpeENy O MulieHu. HM3BecTHO, 4TO
BEPOSATHOCTh MOMNAJAHUSI B MHUIIEHb JUISI OJHOTO M3 CTpelkoB paBHa 0,6, a mis
npyroro - 0,7. Haiigutre BEpOATHOCTb TOT'O, YTO TOJIBKO OJMH U3 CTPEIKOB MONAJET
B MUIIICHb.

17. IlpoBOOATCA TpU HE3aBUCHMBIX HWCHBITAHUS, B KaXKIOM H3 KOTOPBIX
BEPOSITHOCTh HACTYIUICHUSI HEKOTOPOTO COOBITUS mocTosiHHa. CiydaiiHasi BelIWYuHA

o . DX M(X)=2,1
X —yucno nosBnenuii cobsrtus A . Haiitu ( ), €CJIM U3BECTHO, UTO (X)=2, .

. 4x-4y-9=0,2x+5y+19=0.
18. HaliTu TOuKy nepecedyeHust IByX NpSIMbIX
19. Haiitu KOOPIUHATHI HEeHTpa u paaunyc OKPY>KHOCTH
4x* +4y° —12x+24y-4=0

20. OnpenenuTs yroa @ Mexay AByMs NpsiMpiMu: X~V +7=0;3x+2y =0.
Sn+7

lim, .y
21. BeraucauTe npenen mocieaoBaTeNbHOCTH n.

I JxP+5-3
im—=

22. Boruucnutb npeaen Gpyskmun 2 X~ 2

23. Haittu oOmuit UHTErpal b depeHnnaTLHOTO ypaBHEHHUS
Adxdx —3ydy =3x*ydy — 2xy*dx.

Y, _
——==X B} 1 = O.
24. Haiitu pemenue 3agaun Kommu: 7T @

TunoBble NpoBepoOYHbIEe 3aIaHUS JJIsI CAMONOATOTOBKH 00y4Yalolerocs K



NPOMEKYTOYHOM aTTECTALMM:

Twun 3amanns

CueHapuu BBITTOTHEHUS

Tumnosble 3a1aHusd

3anaHue 3aKpBITOrO
THUIIa C BBIOOPOM
OJTHOTO MPaBHIILHOTO
OTBETa U3 HECKOJBKHX
BapUaHTOB
NPEIUIOKEHHBIX

1. BHUMaTeIbHO NPOYUTATh TEKCT
3a[aH}A U OHATh, YTO B Ka4eCTBE
OTBETa 0XKHMIACTCS TONBKO OJIMH U3
MIPEATI0KEHHBIX BAPHAHTOB.

2. BHIMaTenbpHO MPOYNTATh
NIPEAIOKEHHbIE BADHAHTHI OTBETA.
3. BriOparb oiuH BEpHBII OTBET.
4. 3anucatb TOJIBKO HOMeEp (WITH
OYKBY) BEIOPaHHOTO BapUaHTA
oTBeTa (Hanpumep, 3 unu B).

[TpousBoHast PyHKIIUH B TOUKE — 3TO:
1) byukmms

2) yncno

3) BekToOp

Ycnosue f(x,)>f(x), eciu x, <x COOTBETCTBYET
byHKIMH, KOTOpast

1) Bo3pacraer;

2) He yObIBaerT;

3) He BO3pacTaerT;

4) yObIBaeT.

3amaHue 3aKpBITOrO
THUIIA Ha yCTaHOBJICHUE
COOTBETCTBHSA

1. BHUMaTeIpHO NPOYUTAT TEKCT
3aJ]aHusl U TIOHATH, YTO B KAUECTBE
OTBETA OXKHUJAIOTCS MTapBI
3JIEMEHTOB.

2. BHUMaTenpHO IpOYNTaTh 002
CHHCKA: CHUCOK 1 — BOIpOCHI,
YTBEpXKIeHHUs, (PaKThI, MOHATHS U
T.1.;

CIIHCOK 2 — yTBEP)KACHHS, CBOHCTBA
00BEKTOB U T.[I.

3. ConocTaBUTh AIEMEHTHI CIHCKA
1 ¢ a;memMenTamMu crmcka 2,
c(hOpMHUPOBATH MAPHI HJIEMEHTOB.
4. 3anMcaTh IONAapHO OYKBHI U
uuGpbl (B 3aBUCIMOCTH OT
3a/laHusl) BApUAHTOB OTBETA
(mampumep, Al win b4).

1. YcTaHOBUTE B3aUMHO OJHO3HAYHOE
COOTBETCTBUE MEXIY MOHATHEM U (HOPMYJIIOi

Popmyna Tun unTerpana
A)f flx|dx 1) HecobcTBeHHbIIH
MHTETpasl
’ 2) HeonpeneneHHbIi
B)f flxdx MHTErpa
b 3) OnpeneneHHsIi
C)f fx|dx MHTETpa

2. YcTaHOBUTE COOTBETCTBHUE MEXKIY
(GOopMyIIOl B PE3yJIBTATOM.

dopmyiia Pe3ynbTar
‘ 18
A) [ dx
9 . 1
B) f Vxdx
0
0
3
C) [ e'dx

3anaHue 3aKpBITOrO
THUTIA C BBIOOPOM
HECKOJIBKUX
MIPaBUJIBHBIX OTBETOB
13 HECKOIBKHUX
BapUaHTOB
TIPEATI0KEHHBIX

1. BHUMaTeIpHO NPOYUTATh TEKCT
3aJaHus U IIOHATH, YTO B KAYCCTBC
OTBETa OXKHUIACTCS HECKOIBKO
MIPaBUIIHHBIX OTBETOB U3
MIPEUIOKEHHBIX BAPHAHTOB.

2. BHuMarenpHO MpOYUTaTh
MIPEJUIOKCHHBIC BAPUAHTHI OTBETA.
3. BeIOpaTh HECKOJIEKO
MpaBUJIbHBIX OTBETOB.

4. 3anucath TOJIBKO HOMepa (WU
OyKBBI) BEIOpaHHOTO BapHaHTa
otBera (Hanpumep, 1 4 wmm A I).

1. Juddepenunan GpyHKIMM paBeH:
a) df(x|=f (x)
b) df (x|=f (x)dx
¢) dflx|=tga
d) df (x|=f [x|Ax

2. HaliTu npoMeXyTKH BO3pacTaHUs
bynxkimn  y=x’—3x+2

I)xeR

2)(2;+)

2)(1;+oo)

4) (-o0;1)

3aaHne 3aKphITOro
THUIIA Ha YCTAHOBJICHUE
MOCIIEA0BATEIbHOCTH

1. BHUMAaTeIpHO IPOYNTATH TEKCT
3aaHuA U TIOHSTD, 9TO B KAYECTBE
OTBETa OXKHUIACTCS
MTOCTICTOBATEIEHOCTD 3JICMEHTOB.

1. YkaxxuTe mocieaoBaTeIbHOCTh
JCHCTBUH MPU UCCIICIOBAaHUU (PYHKIIUH Ha
MOHOTOHHOCTb:

a) Ompenenuts OOD;




2. BHUMaTenbHO NpOYUTaTh
MIPEeJUIOKCHHBIC BAPUAHTHI OTBETA.
3. [Toctpouts BepHYIO
MOCJIEI0BATEIIBHOCTD 13
MPEUIOKECHHBIX DJIEMEHTOB.

4. 3anucarb OykBbI/ 1P (B
3aBHCUMOCTH OT 3aJ]aHU)
BapHAHTOB OTBETA B HYKHOU
MTOCTICIOBATEIBHOCTH (HATIPUMED,
BBA wm 135).

b) HaiiT mpou3BOAHYIO IEPBOTO MOPSIKA;
¢) Haiitu xpuTHueckue TOUKH;
d) HaiiTu 3HaKu BTOpO¥ IPOU3BOTHOM.

1. VYkaxwure nocineaoBareiabHOCTh AEHCTBUN
IpY UCCIel0BaHUN (YHKIIMU HA BBITYKJIOCTb:
a) Omnpenenuts OOD;
b) HaiiTi npou3BoaHy0 BTOPOTo NMOPSAIKA;
¢) Haiitu xpuTHUeckue TOUKH
IPOM3BOJIHON BTOPOIO MOPSIIKA;
d) Haiitu 3HaKu BTOpO# MPOU3BOIHOM

3anaHue
KOMOMHUPOBAaHHOTO
THUIIa C BBIOOPOM
OJTHOTO MPaBHIILHOTO
OTBETa U3
MIPEATIOKEHHBIX U
000CHOBaHHEM BBIOODA

1.BHUMaTENbHO MPOYUTATh TEKCT
3aJaHusl U TOHSTh, YTO B Ka4ECTBE
OTBETa OXHJACTCA TOJIBKO OAWH M3
MIPEIOKEHHBIX BAPHAHTOB.

2. BuumatensHO MIPOYUTATH
MIPEATI0KEHHbBIE BAPHAHTHI OTBETA.
3. BeIOpaTs OOWH BEPHBIHA OTBET.

4. 3anmcaTh TOJBKO HOMEp (WM
OykBy) BBIOpaHHOTO  BapHaHTa
OTBETA.

5. 3anucatb apryMeHTHI,
000CHOBBIBAIOIIME BBIOOp OTBETA
(mammpumep, 4 TekcT 000CHOBAHHUS).

1. Onpenenuts TOUKY, B KOTOPOU Mpeen
GyHKIMH, N300paKEHHON Ha PUCYHKE, paBEH
2,5. O6ocHyiiTe cBOI BHIOOD.

v
2,5
25

S

x

L

LA

2. VYkazaTh TOYKY, B KOTOpOH (yHKITHS,
M300paXKCHHASI HA PHCYHKE, UMEET Pa3phiB
BTOpOro poaa. O60ocHyiTe CBOIl OTBET.

TN

3amaHue  OTKPBITOrO
TUTIIAa C Pa3BEPHYTHIM
OTBETOM

1. BHUMarenbHO NPOYUTATH TEKCT
3a/laHusl ¥ MOHATH CYTh BOIpOCa.

2. I[IponymaTh JIOTUKY M TOJHOTY
OTBETA.

3.3amucath  OTBET,  HCIOJB3YS
YeTKHE KOMIIaKTHbIE
(OpPMYIHPOBKH.

4.B cnyyae pacueTHOM 3axauw,
3aMucaTh PEUICHUE H OTBET

1. [IpuBenuTe MONHOE pelIeHNE TpUMepa:
HaWTH UHTErpall

_f xIn xdx

2. [IpuBenure TONHOE pEUIEHUE IpUMepa:
X

. — .02
HalTH npousBoHyt0 Y =V X-€

6.3. Kputepun u mkasna oueHuBanus Ha ocHoBe bPC

KpI/ITepI/II/I 1 OaJTbHAas IIKaia OIIPCACITIAOTCA IIPCIIOAABATCIICM

Kpurepuu onienuBanus

Pesynbrar B 6aiax

JlaH TMONHBIA, B JIOTMYECKOW ITOCIIEIOBATEIbHOCTH Pa3BEPHYTHII
OTBET Ha IIOCTABJIEHHBIM BONPOC, IJI€ OH IPOAEMOHCTPUPOBAI
3HaHHUA I[IpeIMeTa B TMOJHOM oObeMe Yy4eOHOHl mMporpaMmsl,
JOCTaTOYHO ITyOOKO OCMBICIHMBAET JUCIHILIMHY, CAMOCTOSATENBHO,

U HUCUCPIIBIBAIOMIC OTBCYACT Ha JOIOJHUTCIIBHBIC BOIIPOCHI, 40
MPUBOJIUT  COOCTBEHHBIC MIPUMEPBI no npoOyieMaTuke

MMOCTaBJIEHHOTO BOMPOCA, PENIWT TPEAJIOKEHHBIE TPAKTUUECKHE

3aanus 6e3 oMboK

JlaH pa3BepHYThI OTBET Ha IMOCTABJIEHHBIA BOMPOC, TIE CTYICHT 30-39

ACMOHCTPUPYCT 3HAHMHA, HpI/IO6pCTCHHBIe Ha JICKOUMOHHBIX H




CEMUHApPCKHUX 3aHATHAX, A TaKXKE IOJy4YEHHbIE ITOCPEICTBOM
u3ydeHus: 00s3aTeNbHBIX Y4EeOHBIX MaTepHajoB MO Kypcy, HdaeT
apryMEHTUPOBAHHBIE OTBETHI, NPHUBOJUT IPUMEPBI, B OTBETE
MPUCYTCTBYET CBOOOJHOE BIIAZICHHE MOHOJOTHUYECKONW pEeUblo,
JIOTUYHOCTh M TOCIEN0BATENbHOCTh OTBETA. OJHAKO JOMYCKaeTCs
HETOYHOCTb B OTBeTe. Pemm mpemoKeHHbIE MPaKTUYECKUE
3aJlaHus C HEOOJBUIMMH HETOUHOCTSIMH.

JlaH OTBET, CBUIETEIbCTBYIOIINI B OCHOBHOM O 3HAHHUH MPOLECCOB
M3y4yaeMOM  JUCUUIUIMHBI,  OTJIMYAKOIIMKCS  HEJOCTATOYHOU
INIyOMHON M TOJHOTOW pPAacKpbITUS TEMbl, 3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, clabo chopMHUpOBaHHBIMUA HaBBIKAMU aHAJIN3a
HBJIGHI/Iﬁ, mponeccoB, HEOO0CTaTOYHBIM YMCHUEM JaBaThb
apryMEHTUPOBaHHbIE OTBETHI U PUBOUTH IPUMEPHI, HEAOCTATOYHO
CBOOO/HBIM BJIaJICHUEM MOHOJIOTUYECKOW PEUbl0, JJOTUIHOCTHIO U
MOCIIE0BATEIBHOCTRIO OTBETA. J[OMycKaeTcsl HECKOIbKO OIIMOOK B
COAEPKAHUU OTBETA M PEIICHUU NPAKTHYECKUX 3aJaHUN.

20-29

JlaH OTBET, KOTOPBIA COAEPKUT Psi CEPhE3HBIX HETOYHOCTEM,
OOHaAPYXKUBAIONINM HE3HAHUE IMPOILECCOB M3y4acMOW MPEIMETHOM
o0jacTd, OTIMYAIOUIMIICS HEryOOKUM  pPacKpbITHEM  TEMBl,
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOpPUHU, HEC(HOPMUPOBAHHBIMU
HaBbIKAMHM aHajlu3a SBJEHUM, MPOIECCOB, HEYMEHUEM J1aBaTh
apryMEHTHPOBAHHbIE OTBETHI, CIIa0bIM BJIaJICHUEM MOHOJIOTMYECKON
peYbI0, OTCYTCTBUEM JIOTHUHOCTH U MOCIEA0BATENIbHOCTU. BBIBOIBI
IMOBCPXHOCTHBI. Pemenne MPAKTUYCCKUX BaI[aHI/If/i HE BBIIIOJIHCHO,
T.. CTYAGHT HE CIOCOOEH OTBETHTh Ha BOINPOCH JaXKe IpHU
AOHNOJHHUTECIbHBIX HABOAAIIKUX BOMIPOCAX MPEIoaaBaTCiis.

0-19

6.4. Oncanue JAOMOJHATEIBHBIX MATEPUAJIOB M 000PYAOBaHUS, HEOOXOIUMBIX
JUTSL BBITIOJTHEHUS TIPOBEPOYHBIX 3aJIaHUH (npu HeobXxooumocmit).

JIns  BBIMONMHEHMS 3aJaHUM  PA3JIMYHOTO THUIIA CTYACHTY pa3penaercs
MCIIOJIb30BAaHUE KAJIBKYJISTOPA; MPOrpaMM JUisl padOThI C AIEKTPOHHBIMU TaOIuLaMU
U151 00pabOTKH, aHATIM3a U BU3YAJIM3ALMK JaHHbBIX. J{J11 MOCTPOEHU HHTEIJIEKT-KAPThI
M MoOJeNed B pa3IMYHBIX HOTAIMSAX CTYACHTY MOXHO HCIOJIb30BaTh JII0OOOH
COOTBETCTBYIOIIUN OHJIAWH-UHCTPYMEHT.

7. MeToan4yeckue MaTepuasbl 0 OCBOCHUIO TMCUMILIUHBI (MOIYJIs1)

Jnst  u3ydeHHsT OCHOBHBIX  BOIPOCOB  00Opa3oBaTEeNbHOM  MPOTpamMMBI
HEO0OXOMMO KOHCIEKTUPOBATh MaTepUalbl JEKIUNA, paboTaTh ¢ PEKOMEHIOBAHHON
mpernojiaBateyieM  JIMTepaTypod, a  Takke pecypcamMu  HHPOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTn « HTepHeT. /{15 mproOpeTeHnst HaBBIKOB aKTUBHOTO
MCTIOJIb30BaHUS 3HAHUI TMOJIE3HO OOCYKIaTh IUIAHOBBIE M BO3HUKAIOIINE BOIIPOCHI, a
TaKKe pelraeMble 3a/laud Ha MPAKTHUYECKUX 3aHATUsX. UTOOBI jerde m mpouHee
YCBOUTh MaTepual CIeIyeT IOCTOSHHO WCHOJIb30BaTh KOHKPETHBIE IPUMEPHI,
CPaBHEHUS U3 YK€ MOJTYUYEHHBIX 00J1acTel HayK.

JIns 3akperuieHus W3y4eHHOrO MaTepHhalia AaHbl BOIMPOCHI MO KaXJAOW TEME
IOUCUHUIUIMHBI, HA KOTOPBIE CIEIYET CAMOCTOSITEIbHO HAUTH OTBETBHI.



BaxxHoli cocTaBHOM dYacTbio y4eOHOro Tpolecca B By3€ SBISIOTCA
npakTuueckue 3aHATus. [IpakTuyeckue 3aHATHS NPOBOAATCA INIAaBHBIM 00pa3oM IO
JAUCLMILIIMHAM, TPeOYIOIIMM 3aKpEIUIEHUs] HAaBBIKOB pELICHMs 3a]ad, U IOMOTraroT
CTYJEHTaM IJIy0>kKe YCBOMTb Y4YEOHbII MaTepuan, NpuoOpecTd yMEHHsI MPUMEHSTh
IPUHLIUIIBI CUCTEMHOTO MOJXOJa K PEIIEHUI0 Pa3HOOOpa3HbIX 3a7ad, ONPEAesaTh U
OLICHUBATH PECYPCHI U CYILLECTBYIOIME OrPAaHUYECHUSA PA3HOIO pOJa IIPOEKTOB.

[Tpu moAroToBKe K MPAKTUYECKUM 3aHATUSAM HEOOXOIUMO MPOaHATU3UPOBATH
KOHCHEKT JIEKIHHM, O3HAKOMUTHCSI C PEKOMEHJIOBAHHOW JIMTEPATYpOHM MO
COOTBETCTBYIOIIEH TeME, OCYIIECTBUTh MOATOTOBKY IO PEKOMEHIOBAHHBIM B paboueii
IporpaMme BompocaM it 00CY X ACHHS TEMbI, BBIIOJIHUTE JOMallHEee 3aaHue (mpu
HEOOXOIUMOCTH).

Heo0xoauMO MOMHUTB, YTO Ha JIEKIIMH OOBIYHO pPAacCMaTpUBAETCS HE BECh
Marepuall, a TOJAbKO €ro 4actb. OcCTanbHas €ro 4acTh BOCIIOJHSETCS B IPOLECCE
CaMOCTOSITENIbHOM paboThl. B cBsA3M ¢ 3TUM paboTa ¢ peKOMEHJOBaHHOM JINTEPATypOi
o0s3arenbHa. Oco00e BHUMAHUE MPU 3TOM HEOOXOAMMO OOpaTUTh Ha COZIEpIKaHHUE
OCHOBHBIX IIOJIO)KEHUH U BBIBOJOB, OOBSICHEHHE SIBICHUI M (aKTOB, YSCHEHHUE
IIPAKTUYECKOIO IPUIIOKEHUS pPacCMaTpPUBAEMBbIX TEOPETUYECKUX BOIPOCOB. B
IPOLECCE 3TOM pabOThI CTYIEHT JOJKEH CTPEMUTHCS IOHATH U 3alIOMHUTH OCHOBHBIE
IIOJIO’KEHMST PACCMATPUBAEMOI'0 MaTepuasa, IPUMEpPBHI, MOSACHSIOIINE €0, a TaKKe
pa3o0paTbCsi B WILTIOCTPAaTUBHOM MartepHuasie. B mpoliecce MOArOTOBKH K 3aHATHSAM
pPEKOMEHJYyeTCsl B3aUMHOE OOCYXJEHHE MaTepuajia, BO BpeMs KOTOpPOIO
3aKpeIUIAIOTCS 3HAHUSA, a TakKkKe NpHOOpeTaeTcss MpakTUKa B HU3JIOKEHUH U
Pa3bsACHEHUH MOJTYUYEHHBIX 3HaHU, pa3BuBaeTcsa peub. [Ipu He0OXOAMMOCTH CleayeT
oOpamarbcsi 3a KOHCyJbTallMEH K MpernogaBaTeNto (B TOM YHCIIE IO AJIEKTPOHHON
noure). [lnmaHupyss KOHCYJIbTalMIiO0, HEOOXOJIMMO XOpPOUIO MPOayMaTh BOIPOCHI,
KOTOpBIE TPeOYIOT pa3bsCHEHUs. 3aKaHYMBATh MOATOTOBKY CIIEIYET COCTABICHUEM
IU1aHa (KOHCIIEKTA) 0 U3y4aeMOMY MaTepuaiy (Borpocy). DTO IO3BOJISET COCTaBUTh
KOHLIEHTPUPOBAHHOE, C)KAaTOE IPEACTABICHUE II0 HM3y4aeMbIM BOIIpOCaM. 3alucu
UMEIOT MEPBOCTENIEHHOE 3HAUEHUE ISl CaMOCTOSATENbHOM paboThl cTyneHTOB. OHU
[IOMOTralOT IIOHATH IIOCTPOCHUE U3Yy4aeMOro Marepuaia, BBIJICIUTE OCHOBHBIE
MOJIOKEHUS, MPOCIeANTh UX JIoTuKy. Kpome Toro, BeaeHue 3amuceil crocoOCTByeT
NPEBPALICHUIO YTEHUS B aKTUBHBIN MpoIlecc, MOOMIIN3YET, HapsAIy CO 3pUTEIbHOMN, U
MOTOPHYIO mnamAThb. ClemayeT INMOMHHTB: Yy CTYAEHTa, CUCTEMATHYECKH BEIYLIErO
3aMMCH, CO3IAETCS CBOM WMHIMBUIYAIbHBIA (POHI METOJAMYECKHX MaTEpHAJIOB IS
OBICTPOr0 TMOBTOPEHHS HW3YYEHHBIX BOIPOCOB, AJII MOOWJIM3ALMHM HAKOIUJIEHHBIX
3HaHU. OCOOEHHO Ba)KHBI U MTOJIE3HBI 3aIMCH TOT1a, KOT/Aa B HUX HAXO/SAT OTPaKEHHUE
MBICJIM, BOBHUKIINE MPU CAMOCTOSITEIbHON padoTe.

[Tocne n3yyenust 6a30BbIX TEM Kypca MPOBOJUTCS TEKYIIUH KOHTPOJIb 3HAHUIM
CTYJIEHTOB B BHJI€ OIPOCAa WJIM IUCBMEHHOTO TECTUPOBAHUA. TUIIOBBIE TECTHI U
3aJJaHus [0 TEMaM JIMCLUIUIMHBI IPUBEIEHBI B CIIELUAIBHOM pa3jiesie JaHHOU padoueit
IIPOrPaMMBl.

[logroroBka K TEKylIEeMy M IPOMEXYTOYHOMY KOHTPOJIIO IIPEAIIOJIaraet
U3y4YeHHE IMPEJCTaBJICHHBIX BOMNPOCOB K 3adeTy, paboOTy HaJg TeCTaMH,
IIPEJCTABICHHBIMA B JaHHOM pabodeil mporpamme, BBIITOJIHEHHE CEMECTPOBOM
MPOEKTHOM paldOTHI MO MPUMEHEHUIO CUCTEMHOTO MOAX0/la U METOJOB CHCTEMHOIO
aHaJIM3a K BBIOPAaHHON CUCTEME.



PaboTa B MasbIx rpymnmax — 3To OjJHa U3 CaMbIX MOMYJISIPHBIX ()OPM MPOBEICHUS
3aHATHM, TaK KaK OHA JaeT BCeM O0ydaromumcs (B TOM YHUCJIE U CTECHUTEIbHBIM)
BO3MOXHOCTh Y4YacTBOBaTb B pabOTe, MPaKTUKOBATh HABBIKA COTPYIHUYECTBA,
MEXJTMYHOCTHOTO OOIIeHUs (B YACTHOCTH, YMEHHUE aKTUBHO CIIyLIaTh, BEIpA0ATHIBATh
oOliee MHEHHUE, pa3peliaTh BO3HMKAiolmue pasHoriacus). Llenb manHO#N (GopMbl
MIPOBEICHUS 3aHATUN: TPOAEMOHCTPUPOBATH CXOJICTBO WIIA PA3JIUYHUS ONPEAECIEHHBIX
SBJICHUM, BBIPA0OTATh CTPATETHIO WM pa3paboTaTh IJIaH, BBISICHUTH OTHOIICHUE
Pa3TUYHBIX TPYIIT YYaCTHUKOB K OJHOMY M TOMY K€ BOTpocy. B xome 3Toi paboTs
JOTIOJIHUTENIBHO PEIIAlOTCs CIEeAYIONINe 3ajada: pa3BUTHE HABBIKOB OOIICHUS U
B3aUMOJICHCTBUS B TpyIine, (opMUpPOBaHKE [IEHHOCTHO-OPUEHTAIIMOHHOTO €IMHCTBA
IPYIIbI, MOOUIPEHUE K THOKOM CMEHE COLMAIbHBIX POJed B 3aBUCUMOCTU OT
CUTYyallUH.

['pynna cTyJIeHTOB JIEIUTCS Ha HECKOJIBKO MajbiX rpynn. KoindecTBo rpymi
OTpEJENSIeTCs] YUCIOM TBOPUYECKUX 3aJlaHui, KOTOphIe OYyIyT O0OCYy>KIaThCs B
nporecce 3aHATHS. Maibie Tpynnbsl GOPMUPYIOTCS MO0 MO KEJAHUIO CTYIEHTOB,
7100 1O POJICTBEHHOM TeMaTuKe s o0cyxkenus. Kaxxnas manas rpymma oocyKaaet
TBOPYECKOE 3a/IaHUE B TEUCHHE OTBEICHHOT0 BpeMeHU. OCHOBHOM 3Tal — MPOBEAECHUE
00CYXJIeHHsI TBOPYECKOTO 3aJlaHvs. 3aciIyIIMBAIOTCS CYXACHHS, MpeiaracMbie
KaXXJ0M MaJIOW TPYyIIION O TBOPUYECKOMY 3aaHut0. [IpenomaBarens 1aeT OoeHOYHOE
Cy)XKJIeHMe U paboTe MajiblX TpyIll, MO PEHICHUI0O TBOPYECKUX 3aJlaHHil, U
3¢ (HEKTUBHOCTH TPEITIOKECHHBIX ITyTEH PEIICHNUS.

8. YueOnas mureparypa u pecypcbl HHGOPMALMOHHO-
TeJIeKOMMYHHKAIIMOHHOI ceT UHTepHeT

8.1. OcHoBHas nuTEpaTypa

1. I'pec, II. B. Maremartuka [jsi TymMaHUTapueB: OOLIUMNA Kypce
yuebHoe nocooue / I1. B. I'pec. — 2-e uzz. nepepad. u qon. — Mockaa : Jloroc,
2020. — 288 c. — (Hosas yHuBepcuterckas 6ubnuoreka). — ISBN 987-5-

98704-785-9. — Texkcr : AIEKTPOHHBIN. — URL:
https://znanium.ru/catalog/product/1212423 .

2. [[unaues, B. C. Beicias maremaTuka : yueOnuk / B. C. [llumaues.
— Mocksa : UHOPA-M, 2024. — 479 c. — (Bricuiee obpazoBanue). — [SBN
978-5-16-010072-2. — Tekct : AJIEKTPOHHBIN. — URL:
https://znanium.ru/catalog/product/2085943 .

3. COopHuUK 3a7a4 110 BHICIIEH MaTeMaTHKe : yueOHOe mocooue / COoCT.

H. M. T'tontep, P. O. Ky3pmun. — Cankr-IletepOypr : Jlanp, 2022. — 456 c. —
ISBN 978-5-507-44568-0. — TekcT : 3yekTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/210200 .

4.  Beicmias matemaTtuka. B 2 yactsax. Yacts 2 : yueOHOE mocodue. —
Cankr-IletepOypr : Jlanb, 2022. — TekcT : 35eKTpoHHBIH // JIaHb : 371eKTpOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/165102 .

3. Aumenés, JI. T. Boiciias marematuka : yueonuk / JI. T. Aumenés.
— Mocksa : PUOP : UHOPA-M, 2020. — 752 ¢. — (Briciiee oOpazoBaHue:



https://e.lanbook.com/book/165102
https://e.lanbook.com/book/210200
https://znanium.ru/catalog/product/2085943
https://znanium.ru/catalog/product/1212423

bakanaBpuar). — ISBN 978-5-369-01032-7. — Texkcr : anekrponnbiii. — URL:
https://znanium.ru/catalog/product/1056564 .

8.2. JlonosiHUTENbHAS JTUTEpATypa

1.  Cumymes, A. A. Briciiasg maremaTuka : yueOHoe nocooue / A. A.
CumymeB, C. M. 3ap6anueB, B. B. I'puropreB. — 2-e uzn. — Mocksa :
[Ipomeren, 2026. — 1100 c. — ISBN 978-5-00172-809-2. — Tekcr

ANEKTPOHHBIN // JlaHb : SJeKTpoHHO-OMONHMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/525273.
2. HUrnarona, E. A. MaremaTtuka TS YKOHOMHUCTOB

(Marematnueckuit ananu3. JluneitHas anreOpa. Teopust BepoOATHOCTEH U
MaTeMaTh4eckas CTaThucTuka) : ydeOHoe mocobuwe / E. A. UrnmatoBa. —
Honeuk : JonHYOT umenu Tyran-bapanosckoro, 2019. — 168 ¢. — TekcT :

AMEKTpOHHBIN // Jlaub : 3nexkTpoHHO-OMOMMoTeuHnas cuctema. — URL:
https://e.lanbook.com/book/170500.

8.3. HopwmaruBHbIEe MpaBOBbIE JOKYMEHTHI U MHAs TpaBoBasi HHGOpMALIHs

He ucnons3yercs.

8.4 HHutepHeT-pecypchl
OOyuaromuMcs obecrnieded jaoctyn k marepuanam kypca B CIIO Axanemun
http://lms.ranepa.ru, a Tak xe yepe3 CaT Hay4yHOHW OWONIMOTEKH K CIEAYIOIUM

MOJITUCHBIM 3JIEKTPOHHBIM peECypcam:
Pycckos3pranblie pecypcesl

- DIIeKTpOHHBIE YYE€OHUKH JJIEKTPOHHO-OMOIMoreunoit cucrembl (DBC)

«Aubyxc»

- DJEeKTPOHHBbIE YYEOHUKH dJIEKTPOHHO-OMOnnoreuno cucremsl (OBC)
«/lanvy

- DIIeKTpOHHBIE YYEOHUKH JJIEKTPOHHO-OMOIMoTeunoit cucrembl (DBC)
«ZNANIUM.COM>»

- DJEeKTPOHHBbIE YYEOHUKH dJIEKTPOHHO-OMOnnoreuno cucremsl (OBC)
«BOOK.RU»

- DJEeKTpOHHBIE YUEOHUKHU IEKTPOHHO-OuOInoTeuHou cuctembl (ObC) « /PR

SMART»

9. MaTepuajibHO-TeXHMYeCKass 0a3a, HHGPOPMALMOHHBIC TEXHOJIOIHH,
NporpaMMHoe o0ecreyeHre 1 HHPOPMANMOHHBIE CIIPABOYHbIE CHCTEMBI

Ne m/m HanmeHnoBanue
1 CrnenupayiM3upoBaHHbIC 3aJIbl JJII TTPOBEACHUS JICKIUH, OCHAIICHHBIC MEPCOHATBHBIM
] KOMITBIOTEPOM/HOYTOYKOM U MYJIbTUMEAUMHBIM MPOSKTOPOM
AynuTopurn M KOMIBIOTEPHBIE KIJIACChl, O0OpYIOBaHHbIE MOCAJAOYHBIMU MECTaMU U
2. MEPCOHAIIbHBIMA ~ KOMIIBIOTEpaMU C BBIXOJOM B UHTepHeT s NpoBeAeHUs

MPAKTUYECKUX 3aHITUI



http://lms.ranepa.ru/
https://znanium.ru/catalog/product/1056564

«MTC Jlunk» — poccuiickas miatdopma Jyisi OHIAWH-KOMMYHHUKAITUA U COBMECTHOM
pabotel komaH[ ; «SAuaekc TememocT» — cepBuc as BuaeokoHdepeHuii ot SAnnekca;
S-Meccenmxep

TexHuueckue cpencTBa OOYYEHHS: TMEPCOHAIBHBIE KOMIIBIOTEPBI; IMPOTpPaMMHbBIE
cpencTBa, obecreunBaronie npocMotp Buaeodaitios B popmarax AVI, MPEG-4, DivX,
RMVB, WMV, nporpammsl 1t pabOThI ¢ 3JEKTPOHHBIMH TaOJIUIaMu 1151 00paboTKH,
aHalM3a W BH3YaJIM3alli¥ JIAaHHBIX, COOTBETCTBYIOIINE OHJIAWH-MHCTPYMEHTBI ISt
MOCTPOSHHSI MHTEIJUIEKT-KAaPThl U MOJIEJIEH B Pa3IMYHBIX HOTAIHSIX

Hayunas OubGnuoTeka (B T.4. 3JEKTPOHHbIC HH(MOPMAIMOHHBIE PECYpChl HAYYHOM
OMOIMOTEKH)

CJ1O Axkanemuu https://Ims.ranepa.ru/



https://lms.ranepa.ru/
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