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(Moay.st),

1. Hepequb IVIAHUPYEMBIX PE3YyJabTATOB oﬁyqennﬂ no JAUCHHUIIJINHE

COOTHECCHHBIX

C

00pa3oBaTeJIbHOM NMPOrPaMMBbI

IVIAHUPYEMBIMU

pe3yJbTaTaMu

ocBOcCHUA

HMucuummaa b1.0.14.01 Marematuka oOecnieunBaeT (popMHpOBaHHE Y
00y4Jaronmxcs CASAYIOIMMX YHUBEPCAIbHBIX KOMIETEHIUH:

OT®/ Kon HanmenoBanmue Kon HanmenoBanmue Oo0pa3zoBaTenbHbIN
T® u | koMneTe | KOMIETEHIIMU ** | HHAUKATO HHANKATOpa pe3yabrart **
PEeKBH | HOUH ** pa AOCTHKEHUS
3UTHI JMOCTHIKEH KOMIIeTeHIUH **
nc s
(npu KOMIIETEH
Haiu4du u"ﬁ *%
u)**
YK OC-1 | Crocoben YK OC-1.1 | Ananusupyet 3agauy, | YK-1.1.3-1. 3unaer
OCYIIECTBIISATh BBIZIETIAA €€ 0a30BBIC IpHEMBI
IIOUCK, COCTAaBJIAIOIIUC. KpI/ITI/IquKOFO
KPUTHYECKUN OcymiecTBisieT aHAIH34
AaHaJIN3 U CUHTE3 JCKOMITIO3UIIUTIO I/IH(I)OpMaI_[I/II/I,
uHpOpMaIWH, 3a7a4u M
HPUMEHST HEO0OXOAMMOM ISt
CUCTEMHBIN IIoaAX04 pemeHI/m o
SIS peteHus MOCTaBJICHHOM
MOCTaBJICHHBIX 3a/la4u.
3aJa4 VYK-1.1. 3-2. 3naer
ONITUMAJIbHOE
KOJIMYECTBO
HEOOXOAMMBIX IS
pa3paboTKH MPOeKTa
pecypcoB
VK-1.1. V-1. ¥Ymeer
OTIpEACTIATh U
OIICHUBATH
MTOCJICICTBHS
BO3MOYKHBIX PEIICHUI
3a/1a4Hu.
VK-1.1. ¥V-2. ¥Ymeer
OTIpeIeNATh
CYIIECTBYIOIIHE
OTpaHUYEHUS AJIs
peaTu3alny MpOeKTa.
2.00beM ®W MeCTO JIUCUMIUIMHBI B CTPYKType o00pa3oBaTe/ibHOM
NporpamMMbl
OOt 00beM TUCHUILIMHEL: 4 3.¢., 144 ak. yacoB
KonraktHas pa60Ta 06yqa}01u14xc;1 C MIpcrogaBaTcjicM II0 BHIAM y‘IC6HBIX
3aHSTUI:

IMPAKTHYCCKUC 3aHATHA,

1. JIns cryneHTOoB O4HOM (popMbl 00yueHus: 56 aK. 4aCOB Ha KOHTAKTHYIO
paboTy ¢ mpenojaBaTeieM, M3 HUX 26 aK. 4acoB Ha JICKIMM M 28 aK. 4acoB Ha

2  ax.

CaMOCTOSITENIbHYIO pabOTy 00yYarOUIXCs.

yaca Ha KOHCyJbTanuwo, 79 ak.

gaca Ha



2. Jlna CTyZEHTOB 3a04HOM (opMbl 00yueHus: 14 ak. 4acoB Ha KOHTaKTHYIO
paboTy ¢ mpenojaBaTelieM, M3 HUX 4 aK. yaca Ha JIEKIMM M § aK. 4acoB Ha
IIPAaKTUYECKNUE 3aHATHs, 2 aK. 4Yaca Ha KOHCyJbramuio, 121 ak. yaca Ha
CaMOCTOSITEJILHYIO pabOTy 00yJaroIIUXCsl.

b1.0.14.01 Marematuka peanuszyerca Ha 1 kypce B 1 cemecTpe AJisi CTyI€HTOB
ouHOi (opmbl oOyuenus; B 1 m 2 cemecTpax sl CTYJACHTOB 3a04YHOU (HOPMBI
oOy4eHus.

[IpenongaBanue auciuruinHbel 51.0.14.01 MaremaTuka onupaercs Ha MIKOJIbHBIHI
Kypc «AnreOpa u Havajia aHAIN3a.



3. Copepxxanue U CTPYKTypa AUCHUILIHHBI (MOLYJIsS1)

3.1. CTpykTypa JUCLUIIINHBI

Ounas popma oOyueHust

Ne n/m HaumeHnoBaHue TeM O0beM TUCHUILINHBI, aK. Yac.
dopma
U (mim) pazgesos  |BCEIO KonTakTHas padota o0y4yarommxcs TeKYIIEro
¢ mpenoaaBarTesieM 0 BUAAM Y4eOHbIX 3aHATHI KOH}; ot
Ilepuona CamocTosTeaLHAS P
. YCIIEBAEMOCTH,
NMPOMeKYTOYHOM padora .
Ilepuoa TeopeTH4ecKOro o0yueHust MIPOMEKYTOUHOM
arrecTaluu
aTTecTaluu
(ceccus)
3ausTus 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 7 |2 2 3 poc,
OnpeeIUTeNIN TectupoBanue
CucTteMbl TMHEHHBIX YerHbiii onpoc,
Tema 2 . 7 2 2 3 JlomamHee
ypaBHEHUI
3a/IaHKe
DneMeHTHl BEKTOPHOI YCTHEIH onpoc,
Tema 3 P 7 2 2 3 JlomalHee
anreOpsl
3a/1aHHe
KommiekcHsie yucna. YcrHblit onpoc,
Tema 4 MHoro4jieHbl U UX 8 2 2 4 Homaminee
KOpHU 3a/1aHKe
AHaUTHYECKAs YcTHbIM onpoc,
Tema 5 reoMeTpus Ha 8 2 2 4 JomarHee
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/1aHKe
HuddepenunansHoe YcTHbIl o1poc,
Tema 8 UCUYUCIIeHNE PYHKIUU 7 2 2 3 JlomamiHee
OJTHOM TIepeMEHHOM 3a/IaHHE
nddepenmnuanpaOe .
EC‘I?I%)JIIC)HI/IICI ¢byHKIMN YCTHEI onpoc,
Tema 9 y 9 2 2 5 Homaminee
HECKOJIBKUX
3a/1aHKe
MIEPEMEHHBIX
Y TerpaIbHOe VYceTHBIH ompoc,
Tema 10 P 11 3 3 5 KonTponbHas
HCYHUCIICHHE
paborta
YcTHBIN o1poc,
nddepeHnrantbHbIC
Tema 11 Jinddepen 10 | 2 2 6 JloMartHee
YpaBHCHHS
3a/IaHKe
DNeMEeHTHI TEOpUH YCTHiif onpoc,
Tema 12 P 13 3 4 6 KontponbsHas
BEpPOSITHOCTEMN
paborta
[IpoMexyTouHas aTTecTalusl 29 2 9 18 OKk3ameH
14
Hroro | 144 4 26 28 2 9 18 61
3aouHas ¢hopma oOydeHUs
Ne n/m HaumeHnoBanue TeM O0beM TUCHUILIMHBI, AK. Yac.
®opMma
U (wam) pazgesos |BCEIO KonTakTHas padota o0yuaommxcs TEKVILIEro
¢ mpenoaaBaTeseM M0 BUAaM Y4eOHbIX 3aHATHI yi
KOHTPOJIS
Ilepuona CamocTosiTeIbHAS
N YCIIEBaEMOCTH,
MPOMEKYTOYHOIM pa6ora .
Ilepuon TeopeTnyeckoro o0y4eHust IIPOMEKYTOUHON
aTrecTanuu
aTTecTaluu
(ceccusn)
3ansaTus 3ansaTus K | xcp K3 Kart l(f CP CP Cp
JIEKIIUOHH | CEMUHAPCKO ™K | H Kp K




0oro TMma ro THUNAa T
b
J | BJ | JP 3 a
b
Martpuipsl u YCTHBIN ompoc
Tema 1 TpHIL 0,5 5 poc,
OTIpeICTUTEIIN TecTtupoBanue
N VYcrHslii onpoc,
CucTteMbl TMHEHHBIX
Tema 2 " 0,5 5 Homaminee
ypaBHEHUI
3aaHNe
N YcerHbIi onpoc,
DJIEeMEHThI BEKTOPHOU
Tema 3 0,5 5 JlomamHee
anreOpbl
3a7aHue
KommnekcHsie uncia. YcrHblii onpoc,
Tema 4 MHoOro4jaeHsl 4 UxX 1 1 6 JlomalHee
KOpHU 3aaHNe
AHnanuruyeckas VYcrHslii onpoc,
Tema 5 reoMeTpus Ha 0,5 8 Jomamnee
TJIOCKOCTH 3a71aHue
AHaUTHYECKAs YcrHslii onpoc,
Tema 6 reOMEeTpUs B 0,5 10 Jlomarixee
MIPOCTPAHCTBE 3aJlaHne
VYceTHBI onpoc,
Tema 7 BBenenue B ananus 0,5 15 Homarmiaee
3a7]aHNe
HuddepenunanbHoe VYerHbIi onpoc,
Tema 8 UCYHCIICHUE (PYHKIIHH 0,5 12 JlomarmHee
OJIHOM MEPEMEHHOM 3aJlaHuE
nddepeHnmaIbLHOS N
EC‘I?I(?HIC)HI/IIGI byHKIUN YeTHbiii onpoc,
Tema 9 y 0,5 10 Homamaee
HECKOJIBKHX
3a71aHue
TIePEMEHHBIX
M TerpaIbHoe VYceTHBI onpoc,
Tema 10 P 1 1 15 KonTponbHas
HCYHUCIICHHE
paborta




Huddepenunansusie YCTHEIA onpoc,
Tema 11 PEHI 1 1 15 Homamiaee
ypaBHEHHUS
3a/laHue
DJIEMEHTHI TEOPUH Y CTHEIi onpoc,
Tema 12 OP 1 1 15 KoHntponbnas
BEPOATHOCTEN
pabora
[IpomeKyTO4HAas aTTeCTALM 2 9 OKk3ameH
Hroro | 144 lf 4 8 2 9

Hcnonvsyemvie coxpawjenus:

JI — nexuuu — 3aHATUS, IPeIyCMaTPUBAIOIINE IPEUMYIIIECTBEHHYIO Mepeady yueOHoi nHpopmaiuu 00yqaromuMcs ne1arorndiecKuMu paboTHUKaMHU
opraHu3aiuu v (Uin) JIULAMH, IPUBIEKAEMBbIMHA OpraHU3aluel K peann3alnud 00pa3oBaTelIbHbIX MPOrPaMM HA UHBIX YCIOBUSIX.

BJI — Buneo neknuu.

JIP — mabopaTopHbie pabOTHI.

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

UK — uHauBuayalibHbIE KOHCYJIbTALIH.

KCP — KOHTpOJIb CAMOCTOSATEILHON PaOOTHI

K3 — koHCynpTanmu nepen 3K3aMeHOM

KarTak — koHTakTHast paboTa Ha aTTECTALUIO B IEPUOJ SK3aMEHAIIMOHHBIX CECCHI

KoHTponb - koHTakTHas paboTa Ha aTTECTAIMIO B TICPUOJI YK3aMEHAIIMOHHBIX CECCUU ISl 3a09HON (OPMBI 00yICHUS

CPxp — camocTosaTenpHas paboTa Ha MOATOTOBKY KypCcOBOIl paboThl/ KypCOBOI'O ITPOEKTA.

CPak — camocTosiTenpHast paboTa Ha MOJATOTOBKY K 9K3aMEHY.

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

T — recTupoBaHue.

YO — ycTHBIE OITPOCHI

3 — nomariaue 3a1aHusl.

KP — koHTpOJIbHBIE PaOOTHI

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




3.2. ConeprxkaHue NUCIUIUIUHBI (MOTYJIs)

Tema 1. MaTpuus! u onpeaeaurean. YK OC-1.1

OcHoBHBIE cBeJleHUs1 0 MaTpuiax. Onepanuu Hag Matpunamu. OnpenenuTend
KBaJpaTHbIX Marpul. ColicTBa onpeaenuteneil. OOpatHas Marpuua. [Ipusenenne
MaTpull K CTylleHYaToMy BUy. PaHr matpuisl.

Tema 2. Cucrembl auHeiiHbIx ypaBHennil. YK OC-1.1

OcHoBHble MOHATUSL U omnpeneneHus. CucTeMa n JUHEWHBIX YPaBHEHHH € n
nepeMeHHbIMH. Metos oOpaTHoi Matpunibl U dopmyisl Kpamepa. Meton IMaycca.
Cuctema n JMHEWHBIX YypaBHEHUW € m mnepeMeHHbIMUA. CHUCTEMBI JIMHEHHBIX
OTHOPOJHBIX YPABHEHHM.

Tema 3. duiemenTnl BekTopHO# aiareopsl. YK OC-1.1

I'eomeTpruyecknii BEKTOP, KAK YACTHBIN CIIy4aill MaTpuLbl. JINHEHHbIE Onlepaluu
HaJ BekTopaMH. J[sinHa Bektopa. CKaiasipHOe, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHHUS
FEOMETPUYECKUX BEKTOPOB. YCIOBUSA KOJUIMHEAPHOCTH, IEPIECHAUKYIAPHOCTH H
KOMILIAHAPHOCTH BEKTOPOB.

Tema 4. KomniexkcHbie yucaa. MHorowiensl 1 ux kopau. YK OC-1.1

Mopnenu mnpencTaBieHusT KOMIUIEKCHBIX 4YHcen. AnreOpawdeckas ¢opma
MPEICTABIICHNUS KOMITJIEKCHBIX YUCeN. TpuroHoMeTpudeckas 1 rnokasaresabHas pOpMbI
IIPEACTaBICHUS] KOMIUICKCHBIX 4Hcel. JleneHue ¢ ocTaTkoM, HamOOJIbIINN OOIIHiA
JENUTEIb, KOPHU MHOTOUYJIEHOB, cxema ['opHepa.

Tema 5. AnasnmTuyeckasi reomerpus Ha miockoctu. YK OC-1.1

Omnpenenenue U cocoObl 3a1aHus NPSIMOI Ha IIOCKOCTU. BexkTop HOpMmanu u
HaIpaBIIIOIIMNA BEKTOP NpsiMOil. B3auMHOe pacrionoxkenue npsMbix. OnpenesneHue u
YPaBHEHUS AJIIUIICA, OKPYKHOCTH, TUIIEPOOIIbI, Tapadoibl U UX XapaKTEPUCTUKH.

Tema 6. AnannTu4yeckasi reomerpus B mpocrpancrse. YK OC-1.1

Omnpenenenue W CrnocoObl 3aJaHUs IUIOCKOCTH W TPSIMOW B IMPOCTPAHCTBE.
Bexktop HOpManu IUIOCKOCTM W HANpPaBIBIIOMIMK BEKTOP MPAMON. YPaBHEHHS
IUDIOCKOCTH M NPSIMOM B MNPOCTPAHCTBE. B3amMHOE pacmoyioKeHUE IJIOCKOCTEMH,
MPSAMBIX, IPSIMOM U INIOCKOCTU B MPOCTPAHCTBE. PacCTOSIHUE OT TOUKU JI0 TIIIOCKOCTH.

Tema 7. Beenenue B ananus. YK OC-1.1

MHoxecTBa M onepauuyd HajJ HUMH. J[eKapTOBO NPOU3BENECHUE MHOMKECTB,
OuHapHble oTHOLIEeHUA. OTOOpakeHHs U UX CBOMCTBA. MHOXXECTBO JAEHCTBUTEIBHBIX
yucen. [lonstue dynkuuu. OcHOBHBIE CBOWCTBA (DYHKIMM WM MX KiaccuUKaIUS.
[Ipenen nmocnepoBarenbHOCTH, nipeAen ¢yHkuuu. Kputepuii Komm cymecrBoBaHus
npenena  MOCIENOBAaTEIbHOCTH, Mpefena  (QyHKIuU.  beckoHeuHo — Majbie
MOCJIeIOBATENHHOCTU U QyHKIMH. ApudMeTndecKre cBoicTBa npezaena. [IpenenpHblii
nepexo] B HEpPAaBEHCTBaX. 3aMevaTenbHble mpenensl. Ilpeaen MOHOTOHHOMU
orpanndeHHor (Gyukmuu. HempepsiBHOCTh (yHKIMHM, TOYKK pa3pbiBa. CBOMCTBa
HENPEPBIBHBIX byHKITHIA. HenpeppiBHOCTB DJIEMEHTAPHBIX byHKIHA.



Acumnroruyeckue popmyisl. [IpomMexyToUHbIE 3HAUEHUSI HEIPEPHIBHOW HA OTPE3KE
¢yHkuud. OrpaHMYEeHHOCTh HENPEPHIBHOM HAa OTpe3Ke PyHKIUU.

Tema 8. IuddepenunanbHoe ucunciaeHue QyHKIMHA OAHON NMepeMeHHOM.
YK OC-1.1

[Tonsitue npousBogHoi GyHKuuu. OCHOBHBIE MpaBuiia AUQPGEpeHIIUPOBAHMSL.
[IpousBonHas ciaokHOM U oOpartHoM ¢yHKHui. Ilpom3BogHBIE HESIBHOW W
napaMeTpuuecku 3aJaHHoN ¢QyHkiuu. [loHATHE MPOM3BOAHBIX BBICHIMX MOPSIKOB.
Hubdepentman ¢dynkuun. I[Ipumenenne nmuddepeHnuana B TPUOIUKEHHBIX
BbluncieHusx. [lonstue o nuddepenmanax Bpicunx NopsaKkoB. OCHOBHBIE TEOPEMbI
muddepeHnuaTbHOTO  WcuMcieHus. Bospactanme w  yObiBaHue — (QyHKIIH.
XapakTepHble TOUYKH (DYHKIMHA M XapaKTepHbIE JHUHUM WX TpaduKoB (IKCTpeMyM
byHKIMM, HanOOIbIIIee M HANMEHbIIIee 3HaYeHU (DYHKIIMU HA OTPE3Ke M MHTEpBaJe,
BBIYKJIOCTh (DYHKIIMH, TOYKH Mepernda, acuMnToThl rpaduka ¢pyHkuuu). OOmas
cxema uccieoBaHus GyHKIMUNA U TOCTPOEHUs UX rpaduKoB.

Tema 9. /IuddepenunanbHoe wucuucjieHne GYHKIUU HECKOJIbKHUX
nepemennbix. YK OC-1.1

[ToHsiTusT (QYHKIIMKM HECKOJBKUX TMepeMeHHBbIX. l[Ipenen W HempephIBHOCTH
bynkuun. YacTHbie TPOU3BOIHBIE U TTOJIHBIN Muddepennman ¢pynkiuu. [IponsBoanas
10 HAMPABIICHUIO, TPAJAUCHT PYHKIIUU. DKCTPEMyMbI (YHKIIMA MHOTHX MTEPEMEHHBIX,
HEO0OXOMMOE U IOCTATOYHOE YCIIOBUE IKCTpEeMyMa. Y CIOBHBIN dKCTpeMyM. MeTton
MHOXUTENEN Jlarpanxa.

Tema 10. Uarerpanbnoe ucuuciaenne. YK OC-1.1

[TonsiTuss mepBooOpa3HO W HeompeAelieHHOro uHTerpana. (CBoiicTBa
HEONpEJIEJICHHOr0  MHTerpajga. MeTonbl  MHTErpupoBaHus  (METOJ  3aMEHbI
NEePEMEHHOM, METOJI MHTErPUPOBAHUS IO YACTIM, WHTEIPUPOBAHUE MPOCTEHIINX
palMoHaNbHbIX APOoOel, UHTErpUPOBAHME HEKOTOPBIX BHJIOB HUPPALMOHAIBHOCTEM,
MHTETPUPOBAHUE TPUTOHOMETpUUeckux (QyHkumii). IloHsTne onpeneneHHOro
uHTerpana. CBOMCTBa OINpeAesIeHHOro uHTerpana. OIpeneseHHbli MHTErpan Kak
bynkuus Bepxuero npenena. @opmyna Herorona-JleiiOnuia. Metoasl BIYUCICHUS
OIPEJCICHHOI0 MHTErpaia (3aMeHa IEPEMEHHONM W MHTETPUPOBAHME IO YacCTAM B
onpeneneHHoM  uHTerpane). HecoOcTBeHHble  uHTErpansl. I'eoMeTpuueckue
MIPWIOKEHUS ONPEAEICHHOTO0 HHTErpaIa.

Tema 11. Judppepenunanbubie ypasHenus. YK OC-1.1

VYpaBHeHus: neporo nopsnka. CylecTBOBaHUME W €IMHCTBEHHOCTb PELICHUS
3amaun Komm. VYpaBHeHMS C pa3AessIlOIIMMHUCS NEPEMEHHBIMHU, OJHOPOIHBIC
ypaBHeHus. Jluneitnoe nudpepeHnnanbHoe ypaBHEHUE MEPBOT0 NOPSAIKA. Y paBHEHHE
bepuynnu. YpaBHeHusI nopsaka Bbinie nepBoro. [loHWkeHne nopsnka ypaBHEHHS.
Jluneitnpie  omHOponHble JUdQepeHiranbabie  ypaBHeHUd. DyHJIaMeHTalbHas
cuctreMa pemennil. Omnpenenurens Bponckoro. JluHeliHble HEOJHOPOIHBIE
muddepeHmanbabie ypaBHeHUs. [IpUHIMO Cyneprno3uiiuy peiieHuid. Y paBHEHUS C
MOoCTOSTHHBIMU Kod(dpurmenTamu. CucteMbl tuddepeHInaIbHBIX YPaBHEHUN.



Tema 12. dnemenTsl Teopuun BeposaTHocTeil. YK OC-1.1

OcHOBHBIE OHATHS TeOpUH BeposTHOCTeN. CitydaiiHbie coObITHS. BeposiTHOCTD
COOBITHSL  (KJTACCMYECKOE, CTaTUCTUYECKOE M TE€OMETPUYECKOE ONpeeieHUs
BEpOATHOCTH). TeopeMbl CIOKEHUS BEPOATHOCTEN. Y CIIOBHAs BEPOATHOCTh. Teopema
yMHOXkeHUs BeposiTHocTel. HezaBucumele coobiTusi. @opmysia monHoN BEpOSATHOCTH.
O®opmysia baimieca. IloBTopHbIE HE3aBUCHMBIE HCIbITaHUS. PopMmysia bepHyium.
®opmyna Ilyaccona. JIokanbHas u uHTErpasibHas reopembl Myaspa-Jlannaca.

JIuCKpeTHbIE M HENPEPBIBHBIE CIIy4aliHble BeINYMHbI. DyHKIUSA pacpeesICHUs
CIIy4YallHOM BeNWYUHBL. [IJTOTHOCTH pachpeneseHuss HENPEPBIBHOM CIIy4YalHOMN
BEJINYMHBL. YMCIOBBIE XapAaKTEPUCTUKU CIy4alHbIX BEJIIMYMH: MAaTEMaTHYECKOE
OKMJIAHUE, IUCIIEPCHs], CpedHee KBAaJApPAaTHYECKOE OTKIOHEeHHe. MX CcBOMCTBA.
HavanpHble M LEHTpAJIbHBIE MOMEHTBI CIyYalHBIX BeIWYUH. OCHOBHBIE 3aKOHBI
pacrpeneneHuss CIy4yalHbIX BEJIMYMH: paBHOMepHoe, bepHymmm, Ilyaccona,
AKCIIOHEHIMaIbHOE, HOopMmanbHOe. HepaBenctBa MapkoBa u YeObimeBa. 3akoH
Oonpmx yucen. LlentpanbHas npenenabHas TeopeMa.

4. Tunpl OLICHOYHbIX MaTEePHUAJI0B, MIOKA3ATC/IU U KPUTCPUH OLICHUBAHUSA

1.1. Ouenounsle marepuasnibl no aucuuruimHe b1.0.14.01 Maremaruka
BXOJAT B COCTAaB OILICHOYHBIX MAaTe€pUalOB IO O0pa30BaTENbHOW MpOrpaMMe.
COBOKYITHOCTh OLIEHOYHBIX MAaTEpHUAJIOB MO BCEM IUCLUIUIMHAM 00pa3oBaTesIbHON
nporpaMmel - coctaBisieT (oHJ ouneHouHblX cpeactB (gaiee — DPOC). DOOC
UCIIOJIB3yeTCSl MpU  MPOBEACHUM  TEKYIIEr0o KOHTPOJISI — YCIIEBAEMOCTH U
POMEXKYTOYHOM aTTecTallii OOyYaroIIMXCS C IEJIbI0 OICHUBAHUSA JIOCTUKECHUS
00yYarOIIMMUCS TUTAHUPYEMBIX PE3YJIHTATOB 00YUYEHUSI.

4.2. ®OC pazpaboTan Kak KOMIUIEKC IPOBEPOYHBIX 3aJJaHUH PA3TUYHOTO THIA U
YPOBHSI CJIIOKHOCTH, BKJIIOYAET KPUTEPHUH M IIKAIbl OIEHUBAHUS, a TAKKE «KITHOUM)
npaBuiIbHBIX 0TBETOB. DPOC (popmupyercs Kak OTACIBbHBINA TOKYMEHT M XPAHUTCS B
ANEKTPOHHOM BUJE, nocTyn K ®OC nmpenocTaBieH OrpaHU4eHHOMY KpYTY JIUILL.

4.3. Jlns camMoOCTOSTENbHOM paboThl OO0yYalomMXcs MpH TMOATOTOBKE K
TEKyLIEMY KOHTPOJIIO YCIIEBAEMOCTH W MNPOMEXKYTOYHOM arTecTalud B pabodMx
nporpaMmax JUCHUIUIMH pa3MEIEeHbl THUIOBbIE MPOBEPOUYHBIE 3aJaHUsl, KOTOPHIE
MO>KHO YCJIOBHO pa3/IeJIuTh Ha 3aJjaHusl 3aKPbITOr0, KOMOMHUPOBAHHOTO U OTKPBITOTO
THUIIOB.

3amaHust 3aKpHITOrO TUIA — 3TO TECTOBBIC 3a/1aHUSI, B KOTOPBIX KaXK/IbIM BOIPOC
COIMPOBOXK/IA€TCS TOTOBBIMU BapUaHTAMU OTBETOB, U3 KOTOPHIX HEOOXOAMMO BBIOPATH
OJIMH WJIM HECKOJIBKO MPABHUIIbHBIX.

3amaHus KOMOMHHMPOBAHHOTO THIIA — 3TO TECTOBBIE 3aJaHUS, B KOTOPBIX
KKl BOIPOC COMPOBOXAAETCS TOTOBBIMM BapUaHTaMH OTBETOB, M3 KOTOPBIX
HE0OXO0IMMO BBIOpATh OJMH WIIM HECKOJIBKO MPABMIIBHBIX U 000CHOBATh CBOM BBIOOD.

3aaHus OTKPBITOrO TUIIA — 3TO 3aJJaHUs, B KOTOPBIX HAa KaXKbIid BOIPOC JOJIKEH
OBITh IPEJIOKEH PA3BEPHYTHI 0OOCHOBAHHBIN OTBET.

B 3aBucumocTM OT THHA 3aJaHUs  PEKOMEHAOBAHBI  OIpPEACIICHHAS
MOCJIEIOBATENBHOCTD BBIIOJIHEHHS U CHCTEMAa OLIEHUBAHMS BBINIOJTHEHUS 3a/IaHUM.



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. OOmas

mKajida OLCHUBAaHU

pPE3yJBTAaTOB  TEKYLIETO  KOHTPOJA
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaluu o0ydaromuxcs ¢ npuMmeHenueM bPC

ECTS

HTorosasn TpaguunonHast bunapuas Trst Tpan- ]
0a/IbHAs OllEHKA cucrema CHCTEMA | uwomnoii | /¥ OMMAPHOR
95-100 O Lo A P/ Passed
85-94 B P/ Passed

75-84 Xoporo 3auTeHOo C P/ Passed

65-74 D P/ Passed

55-64 Y 10BJIETBOPUTEIBHO E P/ Passed

0-54 HeynoBieTBopuTENBHO He 3auteno F F/Failed
CootHomieHue  OajuloB 32 TEKyUIMH  KOHTPOJIb  yCIEBAEMOCTH H

MPOMEKYTOUHYIO aTTECTAIMIO, & TAKKE MOBTOPHYIO MMPOMEKYTOUHYIO aTTECTAIUIO:

MaxkcumanbHasa
MakcumanpHast cymma MaxkcumanbHas MaxkcumanbHas
. cymMa 0asuioB 3a
0aJIJIOB 3a TEKYIIIHA cymma 0asioB 3a ATOTOBasd
MOBTOPHYIO
KOHTPOJIh MIPOMEKYTOUHYIO OayutbHAA
IPOMEXKYTOUHYIO
yCIIEBAEMOCTH aTTECTALIUAIO OILICHKA
aTTEeCTaLAIO
60 GaoB 40 0aJyu10B 100 O6asutoB 100 O6asuioB
5. dopMbl aTTeCTALIMH, THUINOBBIE OIEHOYHbIE MaTepuajbl sl

TEKYIICro KOHTPOJIA YCIHEBACMOCTH OﬁyanOHIHXCH, KPpUTEepUH M IIKAJbI
OLICHUBAHHA 110 KOHTPOJbHBIM TOYKaM

5.1. B xone peanuzanuu qucuuiuinasl b1.0.14.01 MaremaTuka ucnonb3yrorces
cieqyromue GopMbl TEKYIIETO KOHTPOJISI yCIEBAEMOCTH 00ydaromuxcs (B TOM YUCIIe,
3aJlaHus K KOHTPOJIbHBIM TOUKaM):

TectupoBanue, yCTHBIN OIpOC, TOMaIlIHEE 3aJjaHKe, KOHTPOJIbHas padoTa.

Tema 1. MaTpu

Bomnpocs! miig yerHoro omnpoca o teme |

bl U OIIPEAC/INTEC/IN

Bomnpoc 1. Uto Takoe pa3MepHOCTb MaTPHULIbI 712 X717
Bomnpoc 2. HazoBuTe TUIBI MaTPHIL.
Bomnpoc 3. Kakue neiicTBUs MOXKHO MPOM3BOINUTH HAJl MaTPUIIAMU?
Bomnpoc 4. Ilepeuncnute cBOMCTBa MaTpHIL.

Bormpoc 5. Uto o3HauaeT TpaHCIOHUPOBAHUE MATPUILL?




3a0anue 3aKkpvimoco muna ¢ 6blOOPOM 00HO20 NPABUILHO20 OMEema U3
HECKOJILbKUX 8APUAHINOE NPEOI0NHCEHHDBIX.

1. BHUMaTENbHO MPOYUTATh TEKCT 3aJaHUs U MOHSThH, YTO B Ka4€CTBE OTBETA
0’KMJAETCS TOJILKO OJIMH U3 MPEIJIOAKECHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO NPOYUTATH MPEIJI0KEHHBIE BADUAHT-ThI OTBETA.

3. BeiOpath 0J1MH BEpHBIN OTBET.

4. 3amnucath TOJABKO HOMeEp (uiu OyKBY) BBIOpAaHHOTO BapuUaHTa OTBETa
(manpumep, 3 unu B).

TecToBBIC 3a1aHuA 10 TeMme 1

1. BeIuyucauTh OnpeaeuTeNb MaTPUILIbI

-5 1
10 —4)°
1)-10 2)0 3) 10 4) 20

3adanue 3akpvimoco muna c 6blOOPOM 00HO20 NPABUILHO20 OMEEma U3
HEeCKOJIbKUX 8APUAHINOE NPEOIONHCEHHDBIX.

1. BHUMaTenbHO MPOYUTATh TEKCT 3aJaHusl U MOHSTh, YTO B KaueCTBE OTBETA
OKHMJIA€TCS TOJIBKO OJIMH U3 MIPE/IOKEHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO NPOYUTATH MPEIJI0KEHHBIE BAPUAHT-ThHI OTBETA.

3. BeiOpath 0J1MH BEpHBIN OTBET.

4. 3anucath TOJABKO HOMEp (uinu OyKkBY) BBIOpDAHHOTO BapuUaHTa OTBETa
(manpumep, 3 unu B).

1 2 -3
2. Beruucnuth panr matpunsl A=|3 6 -9

4 5 -—12
1)0 2)1 3)2 4)3

3adanue 3akpvimozo muna ¢ 6b160poM 00HO20 NPABUILHO20 OMEEemda U3
HeCKONbKUX 8APUAHMOE NPEOTIONCEHHDIX.

1. BHUMaTEeNnbHO MPOYNTATh TEKCT 3aJaHUsl U MOHATh, YTO B Ka4E€CTBE OTBETA
OKMJAETCS TOJIBKO OJMH U3 IPEJIOKEHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO MPOYUTATH MPENT0KEHHBIE BAPUAHT-ThI OTBETA.

3. BbIOpath OuH BEPHBINA OTBET.

4. 3anucath TOJABKO HOMEp (Miau OykBY) BBIOpDAaHHOIO BapuUaHTa OTBETA
(manpumep, 3 unu B).

3. PaHr HyJsieBoil MaTpulbl A, PaBEH

1) n 2) m 3) min{m,n} 40

Tema 2. CucreMbl THHEHHBIX YPABHEHUH
Bonpocs! a1 ycTHOTo orpoca o teme 2

Bormpoc 1. Uto Takoe pacivpeHHas 1 OCHOBHAsI MATPUIIbl CUCTEMBI?
Bormpoc 2. Kakyio maTpuily Ha3bIBalOT HEBBIPOKICHHON ?
Bomnpoc 3. Yto takoe onpenenennsie CJIY?



Bomnpoc 4. B uém 3axmtouaercs uaes meroaa ['aycca?

JlomaiiHee 3ajaHue o TeMe 2

1. Pemmth cucTemMbl ypaBHEHU METOJOM OOpaTHOW MAaTPHUIIBI U TI0 (hopmysiaMm

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

2. Pemuth cuctemsl ypaBHEHH MeToaoM ["aycca:
2x, +3x, —x; +x, =3,

3x,—x, +2x, +x, =8,

x, +x,+3x,—2x, =6,

2) L% +2x, +3x; +5x, =3.

Tema 3. DiieMeHTHI BEKTOPHOI aiaredpbl

Bonpocs! a1 ycTHOTro orpoca 1o teme 3

Bomnpoc 1. Kak HaxoasTcst KOOpAUHATHI BEKTOpaA?

Bomnpoc 2. Kakue BeKTOpbI Ha3bIBalOT COHANPABICHHBIMU ?

Bomnpoc 3. I'eoMeTpuyeckuii CMbICI CKaJIIPHOIO, BEKTOPHOTO U CMEUIAHHOIO
MpOU3BEACHUSA?

JlomanHee 3agaHue 1o Teme 3
a=(6;3;,-2)

2. JlaHbl JBE KOOpAMHATBHI BEKTOpPA x=4,y=-12
KOOpAMHATY £ TpHU YCIOBUHM, YTO MOTYNb BEKTOpa paBeH 13.

0 =120°

1. Beruncnuts MOAYJIb BEKTOPA

. Onpenenuts TPETHIO

a]=3,

—

3. Bextoper 4 u b o0pa3yloT yroi

a+b

,, b|=5
, TIpU4IEM .

—

a-b

Onpenenutsb u

4. Jlanpl BEpIIMHBI TPEYTrOJbHUKA A3;2;-3), B5; L =1), C(1; =25 1)_

OrpeIeInTh ero BHENIHHU yro npu Bepumue 4.

A(5,7,-2), B3, 1, =1, C(9;4;-4), D(1; 5; 0)

5. Iloka3aTh, 4TO TOYKH
JIeKaT B OJIHOM IIJIOCKOCTH.
6. Berunciaurn 00BEM TPEYrOJbHON MHUPaMHUIbI C BEPIIMHAMHA

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

ONYIIEHHOW HA I'PaHb BCD

D (3; 7 2)' Havitu nyimmHy BBICOTBI TUPaAMUIBI,



Tema 4. KomniiexkcHbie yucaa. MHOro4ieHbl M UX KOPHH
Bomnpocsl aiis yctHOro onpoca no teme 4

Bomnpoc 1. Kakue uncna Ha3pIBarOTCA KOMIIJIEKCHO-COIPSYKEHHBIMU ?
Bompoc 2. Kak n3o0paxaroTcsi KOMIJIEKCHbIE yKciia?

Bomnpoc 3. HazoBute ¢popmbl KOMIUIEKCHOTO Ynciia?

Bomnpoc 4. Uto noHUMArOT 1o apryMEHTOM KOMILJIEKCHOTO yucia?

I[OM&H.IHGG 3aJaHucC 110 TCMC 4

1. Ins yucen z,=—1+i,2,=V3—3i Haiiru:
a) TeOMETPUUYECKOE U300pKEHHUE YK CIIA Z1— Z5;

0) TPUTOHOMETPUUYECKYIO (OPMY 3aIKUCU YUCIHA Z; " Z5;
Z

B) MOJYJIb U apryMeHT (TJIaBHOE 3HAYEHHE) YMCIia 2
2

2. Peiits ypaBHEHHUE z°+4 2+29=0.
3. Haiitu 3Ha4eHue KOPHS V4+4i.
4. HaiiTi 4acTHOE ¥ OCTaTOK OT jeseHus f(x|=4x —3x*+x—1 Ha glx)=x"—3.

Tema 5. AHanmTH4YecKasi reOMeTPHUS HA MJIOCKOCTH

Bomnpocs! aiis yeTHOrOo ornpoca o teme 5

Bormpoc 1. Kak 3agaétcs olriee ypaBHeHHE MPSIMOI Ha TIIOCKOCTH?

Bomnpoc 2. HazoBuTe yciioBue neprneHANKYIIPHOCTH IPSIMBIX HA MJIOCKOCTH.
Bomnpoc 3. Uto Takoe 3KCLeHTPUCUTET?

Bompoc 4. Kak naiitu pokyc napabomsi?

JlomaniHee 3agaHue 1o TemMe S

1. Haiitu ypaBHEHHE MHOXKECTBA TOUCK, PAaBHOYIAIEHHBIX OT ToUeK A(-4; 2) u
B(-2; -6).

2. CocTaBUTh YpaBHEHUE NPSIMOi1, MPOXOAIIel yepe3 Touky A(3; -2) nox yriaiom
135 k ocu Ox.

3. CocTaBUTH ypaBHEHUS IBYX MPSMBIX, IPOXOAIINX Uyepe3 ToUKy A(2; 1), onHa
Y3 KOTOPBIX MapajuiesibHa NpamMon 3x-2y+2=(), a npyras NEpPHECHIUKYISIPHA TOU ke
IIPSAMOM.

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

5. OnpenennuTts BUI U PACTIOJIOKEHNE KPUBOMN X' +2y*—4x+16 y=0.

Tema 6. AHaIUTHYECKAS] T€OMETPHS B IPOCTPAHCTBE

Bormpocs! uist ycTHOTO Oorpoca no teme 6

Bomnpoc 1. UTo moHMMaroT 1oy HOpMalnbHbIM BEKTOPOM INIOCKOCTH?
Bomnpoc 2. Kakue Hy>XHbI JaHHBIE JUIsl COCTaBJIEHUs YPABHEHUS HA IJIOCKOCTH?



Bomnpoc 3. HazoBute ycnoBre OpTOrOHAIbHOCTH TIIOCKOCTEN ?
Bonpoc 4. Kakoe ypaBHEHHME Ha3bIBAlOT KAHOHUYECKHM YPAaBHEHHUEM B
IIPOCTPAHCTBE?

I[OMaHIHee 3aJaHucC 110 TCMC 6

1. Haiitu ypaBHeHHME IUIOCKOCTH, Mpoxoxsmer uyepes 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. Haiitu 3HadyeHue mapamerpa o, Mpu KOTOPOM IUIOCKOCTH 3x+y+3az+5=0 u
3,5x+2ay+z+3=0 nepneH quKyJIspHBbI.
x—3_y+2_z

4. HaliTn ypaBHEHME TUIOCKOCTH, IPOXOAAIIEN Yepe3 MPAMYIO 5 1 1

Touky A(2; -1; 2).

)51

Tema 7. BBeaenue B aHaIu3
Bomnpocs! 11 ycTHOro onpoca 1o teme 7

Bompoc 1. Kakyto ¢hyHKIUIO Ha3bIBAIOT CIOKHON?

Bomnpoc 2. Tlepeunciure cBoiicTBa PyHKITHA.

Bomnpoc 3. HazoBuTe OCHOBHBIE MpaBUiIa HAXOXKICHHS TIPEICIIOB.
Bompoc 4. Kakyo ¢hyHKIIHIO Ha3bIBalOT OECKOHEYHO MajIoi?
Bormpoc 5. Uto 03HauaeT HENpephIBHOCTH (DYHKITUU B TOUKE?

Jlomanuee 3aganue mno teme 7

1. Onpenenuth Kakoe U3 MHOXECTB sIBIsieTcs moaMHokecTBoM A = {10, 20, 30,
40, 50, 60}: a) {10, 20, 30, 40, 50, 60, 70} 6) {10} B) {10, 35}.

_ x*—6x+13
2. UccnenoBaTh GyHKLHIO HA HEMPEPHIBHOCTD x—3
3. Beruucnuts npeaen GyHKIUu:
x+1
2 2 _ . [ x—=1 . l—cosx
limﬂ limw 1133( 5) lim—————
a) > Sx+7 @) lxT—8x+7 p) XY r) 0 x

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

Bomnpoc 1. Ilouemy npou3BoHast OT KOHCTAHTHI paBHA HYJIIO?
Bormpoc 2. HazoBute ocHOBHbIE ITpaBuia AudpepeHIpoBaHus.
Borpoc 3. Kak HaxoauTcst mpou3BoiHAs CI0KHON (GyHKIINN?
Bonpoc 4. Uto noHMMaroT 001 MPOU3BOJAHON N-TO MOpsAaKa?
Bompoc 5. Uto yTBepxkaaer Teopema Oepma?

Bormpoc 6. Uto Takoe JoKanbHBIN SKCTpeMyM (HyHKIIUHA?

JlomaniHee 3agaHue 1Mo TeMe §



1. Beruncnuth npou3BOAHYIO (DYHKITHIA:

x+2 2 _
y=% .y =arctgx—1.
a) x=2 g X )

2. HaiiTu npou3BOJIHYIO n_ro TOPSIZIKA ISt

y= 2x+ln‘sinx+200sx|.
y:23x+5

— 13 _
3. Haiiti mpoMeKyTKH BBITYKJIOCTH BBEpX QyHKIMH ¥ = Wa+l-=5,
x> —5x+38

Yy
4. TIpoBecTy TOJIHOE UCCIIEIOBaHNE (DYHKITHH x—4

Tema 9. /IuddepenunanbHoe wucuucjieHne (GYHKIUU HECKOJIbKHUX
nepeMeHHbIX

Bomnpocsl aiis yctHOro onpoca no teme 9

Bormpoc 1. Uto Takoe n1uHUS ypOBHS IBYX NEPEMEHHbIX ?

Bompoc 2. HazoBure HeoOxoaumoe ycnoBue AuQhepeHInpyeMoCcTH QyHKIUN
HECKOJIbKHUX NEPEMEHHBIX.

Bompoc 3. Uto Takoe rpaiueHT QyHKIUU?

Bomnpoc 4. Chopmynupyiite HEOOXOIMMOE YCIOBHE AIKCTpemMyma (PyHKIHUU
HECKOJIbKUX NEPEMEHHBIX.

I[OM&IHHGG 3aJaHuC 110 TCMC 9

1. Haiitu rpagueHT 1 ero Beauuuny B Touke M(3;4) nust GyHKIuu z=+x’+y’.
2. HaifTu npous3BOJAHYIO 1O HampaBleHUIO BekTopa [=3;3 mnd QyHKIUHM
z=arctg(xy) B Touke M (1;1).
3. Haiitu npubmmkeHHoe 3Ha9enne QyHKIun 5 8,01.
dz . 2. | x=¢'
4. BBIYMCIATD -, €CIIU z=arcsin (xy°); =it
5. Haiitu yacTHbIe TpOU3BOHBIE HYHKITUIN:
a) z :£+Z; 0) z=x"+y"; 8) z= cos(ax+by); 2) z=+4x"+y%; 0) z= arctgﬁ.
y X y
6. HaiiTu JTIOKaJIbHBIH 3KCTpEMYM z=3x y’—y’—x’.

Tema 10. MaTerpajibHoe ucHucJIeHNE

Bomnpocs! st yctHoro omnpoca o teme 10

Bormpoc 1. Kakyto QpyHKIMIO Ha3bIBatOT NEPBOOOPA3HOI?

Bompoc 2. Ilepeuncinure cBOMCTBAa HEONIPEAEIEHHOTO NHTETpaa.

Bomnpoc 3. HazoBute METOIBI BBIYMCIEHUS ONIPEAEIEHHOTO UHTErpaa.
Bonpoc 4. B uém 3akitouaeTcsi TEOMETPUUYECKHUU CMBICI OMNPEACICHHOIO
MHTETpasa?

Bompoc 5. Kakoit unTerpan Ha3bIBatoT HECOOCTBEHHBIM?



KonTponbsHas padora o teme 10
Bapuanr 1
1. Haittn HEonpeneIEHHBIE NHTETPAIBI:

x2_4x+l j 3Adx
2) B \/ctgx sin” x B) Il e

2. BeraucanuThb OHpCI[@JIeHHBIC HHTCTPAJIbI:

J\/4 x*dx J.xsmxdx
, B)O .

142 _
3. BBIYHCIUTE MI0IIAAb GUTYpPBI, OTPAHMYEHHOMN TUHUAME =l1=x" y y=x-1,

J'\/4+1nx d
T) X

2) -([x2+1

Bapuant 2

1. Haittn HEonpenesIEHHBIE NHTETPAJIBL:

2x dx
ey g
B) X +6 r) COS™ Xtgx )
2. Beruncnurp OHpC}IGJIeHHBIC I/IHTCFpaJ'IBII

1 3

I dx2 I\/9—x2dx Ixsm3xa’x

9—-x

a) ¢ , 0)° , B)?® :

3. Borumcnuth maom@nab (GUIYphl, OTPaHUYECHHOW JIMHUSIMU
y=x+6

2) J.sin3x-cosxdx- Jlnx

y=5+x -

Tema 11. {udPpepenuuanbHbie ypaBHEHHS

Bomnpocs! 151 yctHoro omnpoca 1o teme 11

Bompoc 1. Kakoe ypaBHeHue Ha3biBatoT qudpepeHnmnantbHbM ?

Bompoc 2. Kak onpenensiercs mopsaok AudQepeHnanbHOro ypaBHeHus ?

Bompoc 3. Uem oTinuarotcest o01iee 1 4acTHOE perieHus AugdhepeHuuanbsHOro

ypaBHEHUS?

Bompoc 4. Tlpu kakux ycrnoBusix GyHKuus f(X,)) Ha3pIBa€TCs OAHOPOIHOMN 1—TO
U3MepeHus?

Jlomarinee 3aganue 1o teme 11
Pemute nuddepenuuanbHble ypaBHEHUS:
_ 2 Yy 2y
2 Y =X+ ) xyuy—x, y)-0, wmy=3xtY, 1) yrey-sindx
Tema 12. JjieMeHTHI TEOPUH BEPOATHOCTEN
Bomnpocs! miig yerHoro ornpoca o teme 12

Bormpoc 1. Kakoe coObITHE Ha3bIBaIOT HEBO3MOXKHBIM?
Bomnpoc 2. [ToueMy BeposITHOCTb IPUHUMAET 3HaU€HHMs U3 auamna3ona ot (0; 1)?



Bomnpoc 3. Uto Takoe yciioBHasi BEPOSITHOCTH?

Bomnpoc 4. Kak M0KHO 3a7aTh ClIy4ailiHYI0 BEITUYUHY ?

Bonpoc 5. Uto  mOKa3pIBalOT  YHUCIIOBBIE  XApPaKTEPUCTUKU  CIyYalHOWU
BEJIMYUHBI?

KontponsHas pabota no teme 12

Bapuanrt 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. BeposaTHOCTh TOr0, uTo Jr00oe u3 1000 u3aennii He BBIAEPKUT MPOBEPKU HA
HagexHocTh, paBHa 0,001. OmnpenenuTs BEPOATHOCTH TOTO, YTO HE BBLAECPKAT
MPOBEPKM HA HAJEKHOCTh HE MeHee ABYyX m3aenud u3 1000, ecnu kaxaoe U3 HUX
MIPOBEPSAETCS] HE3aBUCUMO OT JPYTUX U3ACIIUM.

3. Haiitu uucnossie xapaktepuctuku CB (E(x), D(x)) X, umeromeil 3akoH
—(x+3)

— 1 632
2V2m

pacnpejesaeHus Buaa f| x|

Bapuanrt 2

1. Jlan psan pacnpenenenusi CB X

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

2. BepositHOCTB TOTO, uTO 000 M3 500 M3menuil He BBIAEPKUT MTPOBEPKH HA
HaJIeXKHOCTh, paBHa 0,03. OnpeaenuTs BEpOSITHOCT TOT'O, UTO HE BBIJIEPKAT POBEPKHU
Ha HAJIe)KHOCTh He MeHee NBYX uznenuid u3 500, ecau Kaxaoe U3 HUX IPOBEPSIETCS
HE3aBUCHUMO OT JPYTUX U3JCIIUM.

3. Haittu uucnoBele xapakrepuctuku CB (E(x), D(x)) X, umeroieid 3akoH

1
me

pacripeieieHus BUaa f|x|=

5.2. TunoBele OLEHOYHBIE MATEPHUAIIBI JUUIS TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTHU
oOyyJaromuxcs (BHE KOHTPOJIBHBIX TOYEK): TPUBEACHBI B I1. 6.2.

5.3. OauH WM HECKOJIBKO TEMAaTUYECKHUX OJIOKOB TMCUHUILIIMHBI 3aBEPIIAIOTCS
KOHTpobHOM Toukoil (masee — KT). Texkymmuit KOHTpOdb yCHEBAEMOCTH IO
JTUCIUIUIMHE MpeaycMarpuBaeT He MeHee 2 (nByx) u He Oosee 10 (mecsatu) KT B
TEYEHHUE MepUojia OCBOCHHUS TUCIUTIINHBIL.



MakcumaiibHOE KOJIMYECTBO OamioB 3a Jo0od Tun pador B pamkax KT

coctanisietr 100 (cTo) Oanos.

Pacnipenenenue BecoBbix K03 ¢punrentoB no KT B pamkax TeKy1ero KOHTpOIs
yCIEBAEMOCTH MO AUCLUIIIMHE U (OPMYJIbI pacyeTa:

Pesynbrar KOHTPOJIBHOU
MaxcumaisHoe Koadpdurment TOYKH, YYACTBYIOIIUN B
HaumenoBanwue KOJIMYECTBO OAJLIOB 3a Y Y .
. Beca (dbopMUPOBaHUN UTOTOBOU
KOHTPOJIBHOU pabory B pamkax KT, N N
KOHTPOJIbHOM OaJIITEHOM OLIEHKH TIO
TOYKHU KOTOpPOE MOXKET HabpaTh
CTyIeHT TOYKHU JTUCIUILTHHE (OTpa)kaeTcs B
xypHaine 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 KOHTPOIbHOM TOUKH:

PesynbpTaT KOHTpONIbHOM TOUKK = KonnuecTBO 6aioB 3a padoty B pamkax KT x

KoadduimeHT Beca KOHTPOIBHON TOUKH.

5.4. ®opmbI TEKyIIEro KOHTPOJIA ycreBaeMocTu oOyyvaronuxcs B pamkax KT u

THUIIOBBIC OLICHOYHBIC MATCPHUAJIbI:

KT-1

Temsbr 1-4

Tecmuposanue no meme 1.
Jomawmnee 3a0anue no meme 2.
Yemuuwiti onpoc no meme 3.
Jlomawnee 3adanue no meme 4.

KT-2

Tema 5-6.

Yemmuwiii onpoc no meme 5.
Homawmnee 3a0anue no meme 6.

KT-3

Temsbl 7-9.

Yemuuwiti onpoc no meme 7.
Jomawmnee 3a0anue no meme 8.
Jomawmnee 3a0anue no meme 9.

KT-4
Tema 10-11.

Yemmuwiii onpoc, domawnee 3adanue no meme 10.



Konmponvuas paboma no meme 11.



KT-5
Tema 12.

Yemmuwiii onpoc, konmponvrnas paboma no meme 12.

Jist ka0l (opmMbl TEKyIIEro KOHTPOJISI YCIEBAEMOCTH OOYYalolUXCsl B

paMKax KT OIIPCACICHBI KPUTCPHUHN OICHHUBAHUSA PE3YJIbTATOB BBIITOJIHCHUA 3aJaHUA.

1. Kpumepuu oyenusanus mecmuposaHusl:

K Jnamnazon o
PUTEPUHN OIIEHKH 5AILIOB IIACAHKUE KPUTEPHUS
0 Konuuecmeo npasunvhvix omeemos
MmeHee 55%
5 Konuuecmeo npasunvrvix omeemos om
55% 00 64%
Koauuecmeo
I 50 Konuuecmeo npasunvuvix omeemos om
P 65% 0o 74%
omeemoes
75 Konuuecmeo npasunvuvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvhvix omeemos om
85% oo 100%
Hroro makcumaibHO: 100

2. Kpumepuu oyenusanus oomauine2o 3a0anusL:

Kpurepun onenku Huanason Ornucanue KpuTepus
PHTEP 0a/I0B PUTCp
41-70 Jlemanwvroe, nocnedosamenvroe
onucauue xo0a peuleHull npumepa
Tlosepxnocmuoe onucanue xooa
Cooeporcarnue u 21-40 P .
peuteHull npumepa
packpeimue
. Honamus packpvimvl MUHUMATILHO UL
8bIOPAHHBIX NOHAMUL
0-20 He PaCKpblmbl 808Ce
He npeocmasnen/ npeocmaenen
MUHUMANBHBLU X0O peuleHus npumepa
30 Konuuecmeo évinonnennwvix 3a0anuil
om 85% oo 100%
Konuuecmeo z
b InONH e /5 Koauuecmeo evinonnennvix 3a0anuil
. om 55% 0o 84%
3a0aHUl -
0 Konuuecmeo binoinenHvix 3a0anuil
MmeHee 55%
HToro MmakcuMaibHO: 100




3. Kpumepuu oyenusanus KoHmpoavHou pabomol:

Kpurepuu oneHku Jluanasox Onucanue KpuTepus
pHTEp OaoB PHTEP
371-50 Jlemanvroe, nocnedosamenvroe
onucanue xo0a pewerul npumepa
llosepxnocmuoe onucanue xooa
Cooeporcarue u 16-30 P .
peuileHutl npumepa
packpvimue
. Honamus packpvimvl MUHUMATILHO UL
8bIOPAHHBIX NOHAMUL
0-15 He PacKpblmbl 8068Ce
He npeocmasnen/ npeocmaenen
MUHUMATbHBLL X00 peuleHus npumepa
IIpeocmasnennas ungopmayus
16-20 NOOMBEPHCOEHA CCLLIKAMU HA
Jlocmoseprnocmo u
UCTNOYHUKU
aKmyaibHOCMb
llpeocmaenennas ungopmayusi
ungopmayuu
0-15 YACMUYHO NOOMBEPHCOEHA CCHLIKAMU
HA UCTOYHUKU UL He NOOMBEPICOeHA
30 Konuuecmeo evinonnennvix 3a0anuii
om 85% 0o 100%
Konuuecmeso »
R 75 Konuuecmeo evinonnennvix 3a0anuii
. om 55% 0o 84%
3a0anuil »
Konuuecmeo evinonnennvix 3a0anuii
0 o,
Mmenee 55%
HTtoro MakcumasbHO: 100

4. Kpumepuu oyenusanus ycmuoz2o onpoca:

Jlnanazon 6amioB

Onuncanue kpurepus

85-100

OOyuaromuiics TMOJHO H3JIaraeT Marepuan (OTBEYaeT Ha
BOIIPOC), [Na€T TMPaBWIbHOE OINPEIEICHUE OCHOBHBIX
MOHATHH; OOHAapY)KMBAeT TMOHMUMAaHUE MaTepHayia, MOXKET
000CHOBaTh CBOM CYXJACHHS, TPUMEHUTH 3HAHHUS Ha
MIPAKTUKE, TPUBECTU HEOOXOIUMBIE PUMEPHI HE TOJIBKO U3
y4eOHUKA, HO U CaMOCTOSITENIbHO COCTAaBJICHHbIC, U3J1araeT
MaTepua NoCIEAOBaTEIbHO U MPABAIBHO C TOYKHU 3PEHHUS
HOPM JIUTEPATYPHOTO S3BIKA.

65-84

OOyuaromuiica Aa€T OTBET, YAOBIETBOPSIOUIMN TEM XKe
TpeOOBAHUSIM, UTO U AJI OLIEHKU «OTJIMYHOY», HO TOMYyCKAaeT
1-2 ommOKu, KOTOpPHIE CaM e UCIpaBisieT, u 1-2 Hegouera B
MOCJIEI0BATENBHOCTH u A3bIKOBOM oopMIIeHUU
U3JIaraeMoro.

55-64

OOyuatomuiics OOHapyKMBaeT 3HAHUE W TOHHMAHHE
OCHOBHBIX ITOJIOKCHUW TAHHOW T€MBbI, HO U3JIaracT MaTepual
HETIOJIHO U JOIyCKAaeT HETOYHOCTU B ONIPEACIICHUH MTOHATUM
niau (popMyIUPOBKE IPABUJI; HE YMEET JOCTATOYHO ITyOO0KO




U JI0Ka3aTesIbHO OOOCHOBATH CBOM CYXJIECHHS U MPUBECTH
CBOM INPUMEPHI; U3JIaraeT mMaTepuai HEemociaeA0BaTeIbHO U
JIOIYCKAeT OUIMOKH B 13bIKOBOM O(hOPMIICHUH H3JIaraeMoro.
OOyuaromuiics  OOHAapy>XMBaeT  HE3HAHUWE  BOIMPOCA,
JIOMyCKaeT OMUOKA B (GOPMYJIUPOBKE OMNpeNeIeHU u
NpaBWI, UCKAKAIOIIUE UX CMBICH, OECHOPSAIOYHO U
HEYBEPEHHO M3JIaraeT MaTepuall.

0-54

5.5. Onucanue AONOJIHUTENBHBIX MATEPUAIOB U 000pYAOBaHUS, HEOOXOIUMBIX
IUTSL BBITIOJTHEHUS IPOBEPOYHBIX 3aAaHUM (npu Heobxooumocmu).

Jlns permeHus 3agad OTKPBITOTO THUIA (JIOMAIlHEE 3aJlaHhe, KOHTPOJIbHAs
paboTa), TECTOBBIX 3aJaHUI CTYACHTY pa3peliaeTcsi UCMOJIb30BAHUE KaIbKYJISATOPA;
nporpamMm st pabOThl € DJIEKTPOHHBIMHM TaOnuIaMu s oOpabOTKH, aHajau3a u
BU3YyaJIM3alUN IAHHBIX.

6. ®opMBbI IPOMEKYTOYHON ATTECTALMU, KPUTEPHUH U IIKAJIA OlleHMBAHUA,
TUIOBbIE OIICHOYHbIE MATEPHAJIbI N0 TUCHUILINHE (MOIYJIs1)

6.1. [IpomexyTouHast aTTecTaIis IPOBOAUTCS B (hOpMe IK3aMeHa.
J51a cTy1IeHTOB O4HOM (opMBI 00yUEeHHS: SK3aMeH B 1 cemectpe.
Jl1st cTyaeHTOB 3a04HOM (hOpMBI OOYUEHUS: FIK3aMEH BO 2 CEMECTPE.

DK3aMeH TMPOBOAUTCA B NHUCbMEHHON ¢dopme. OOydyaromuiicss mnoyyaer
HK3aMEHAIMOHHBIM OWJIEeT ¢ BapuaHTaMu TpEX 3adaHuil paznuyHoro tuma. Ha
BbINIOJIHEHUE 3afaHuil naércs 40-60 munyTt. 1o 3aBeprieHr MOArOTOBKM HEOOXOUMO
NPEJICTaBUTh OTBETHl B NMUCHBMEHHOM BHJE, MOJAPOOHO H3JI0KUB XOJ BBIMOTHEHUS
3aJlaHu, CJeNaTh BHIBOJIBI (TP HEOOXOIUMOCTH).

[Ipn peanuzamuu mnpomexxyTounoit arrectaruu B O0/JOT MoryT OBITH
HCIIOJIb30BaHkbI cleaytomue popmel: yetHO B JIOT — B hopmMe 000CHOBAHHBIX OTBETOB
Ha 3aJIaHus pa3uyHoro Tuma; nucbMeHHo B C/1O — B popme mucbMeHHOTO pereHus
3a1laHuil paznuyHoro tuna; rectupoanue B CLO.

6.2. TunoBbIe OLIEHOYHBIE MATEPHUAIIBI IPOMEKYTOUYHON aTTECTALIMN

BOHDOCBI AJIA IOATOTOBKH K 3K3aMCHY

Martpuubl. OCHOBHBIE OIIPENEIECHUS.

Onepauuu HaJ MaTpUIIAMU U UX CBOMCTBA.
OnpenenuTeny KBaApaTHbIX MaTPULL.

CBoiicTBa ONIpEeACIUTENECH.

OOpartHas matpuIia.

Panr maTpuiibl.

CucrtemMa n TUHEWHBIX YPABHEHUN C N IEPEMEHHBIMH.
Martpuunsbiil Mmerop pemenus onpeneneHuon CJIY.
Meron Kpamepa pemenns onpenenennon CJIY.

XN R W=



10. Meton ['aycca pemennst onpenenennon CJIY.

11. [ToHATHE KOMIUIEKCHOTO YHUCIIA.

12. Monynb ¥ apryMeHT KOMIUIEKCHOT'O YHCIIA.

13. Anrebpandeckast ¢opmMa  KOMIUIEKCHOrO  uucia. JlelicTBuss  Han
KOMILJIEKCHBIMU YHCJIaMH B alireOpanyeckoi popme.

14. TpuroHomerpuyeckas ¢GopmMa KOMIUIEKCHOrO uucina. JleiicTBusi Han
KOMITJIEKCHBIMU YUCJIAMH B TPUTOHOMETPUYECKOU popme

15. Iloka3zarenbHast popMa KOMILJIEKCHOTO YHUCIIA.

16. Onpenenenue reoMeTpudecKoro BekTopa. JIuHelHble omnepanuu Haja
BEKTOpPaMHU.

17. CxangapHoe npousBejeHue BeKTOopoB. JinHa BekTopa. OmnpeaeneHue yria
MEXIY BEKTOPaMHU.

18. YcmoBrue OpTOrOHaIBbHOCTH JBYX BEKTOPOB.

19. YcnoBue KOJUIMHEAPHOCTH JABYX BEKTOpPOB. BekTopHOe mnpou3BeeHue
BEKTOPOB.

20. CMemIaHHOE  MPOMU3BEAEHUE BEKTOPOB.  YCIOBHE KOMIUIAHAPHOCTH
BEKTOPOB.

21. ITpsimasi Ha TJIOCKOCTH.

22. Yron Mexay npsaMbIMHU. PaccTosiHME OT TOUKH O OPSIMOIA.

23. KpuBble BTOPOro NOpsIAKa: OKPYKHOCTh, JJLUIUIIC.

24. KpuBble BTOpOro nopsijika: napadona, runepoosna.

25. Ilnockocth. BzauMHOE pacnosioxkeHne MmIOCKOCTEMH.

26. IIpssmass B mpocTpaHCTBe. B3amMHOe pacmonoXeHue MpsIMBIX B
IPOCTPAHCTBE.

277. B3auMHO€E pacmnoJIOKEHNE NMPSIMOU U INTOCKOCTH.

28. [lonsitue pynkunn. OCHOBHBIE CBOMCTBA U KiIacCU(pUKAIIHS.

29. Ilpenen ¢pynkumru. OCHOBHBIE TEOPEMBI O IIpEIEIax.

30. HenpepbIBHOCTH (yHKILIUH.

31. Pa3peiBbl GhyHKIUH.

32. [IpousBoaHass PyHKIMM OJHOU TEepeMeHHOW. BhIumclieHHEe MPOM3BOIHON
CJIO’)KHOM, 0OpaTHOM, IMapaMeTpUIECKON 1 HESIBHO 3aJaHHON (DYHKITHU.

33. OcHoBuble npaBuia AuddepeHupoBaHusl.

34. Tuddepennman GyHKIMNA U €r0 TEOMETPUUSCKUN CMBICI.

35. OcHoBHBIE TeopeMbl MU PEPEeHITNATEHOTO UCYUCIICHHUS.

36. IIpaBuiio Jlonurans.

37. MOHOTOHHOCTb U TOYKHU IKCTpeMyMa (PYHKIIMH OJHON MePEMEHHOM!.

38. BBIYKJI0CTh-BOTHYTOCTh (DYHKIIMM U TOYKHU NIEperuoa.

39. AcuMmnToTsl rpadguka GyHKIUH.

40. OOuras cxema uccieqoBaHusl GyHKIMM U MOCTPOEHUS UX TPadUKOB.

41. IlepBooOpa3Hasi 1 HEONpeAeIEHHbIN HHTETpal.

42. CBolicTBa HEONPEICICHHOIO UHTErpaa.

43. MeTo/ibl MHTETPUPOBAHUSI.

44. OnpeneneHne onpeeIEHHOr0 HHTErpaa.

45. CBoiicTBa ONPEICICHHOTO UHTErpaia.

46. ®opmyna HeroTona-JIeiOnwma.

47. MeTobl BBIYUCIIEHUS ONIPEJEICHHOTO HHTErpaa.



48. OyHKIHS HECKOJIBKUX IEPEMEHHBIX, MTPEAEI U HEMPEPBIBHOCTH (DYHKIIUH.
49. YactHble TpPOMU3BOAHBIE MEPBOrO MOpPsAKAa W MOJHBIA AuddepeHuuan

(yHKUIHUH HECKOJBKHUX MEPEMEHHBIX.

50. DkcTpeMyMbl GYHKIMHU JIBYX MEPEMEHHBIX, HEOOXOIUMOE M JOCTATOUHOE

YCJIOBHE SKCTPEMYyMa.

51. Cnyuaitabie coObITHs. OCHOBHBIE OIIPEACICHUS.
52. JleiicTBHUs HaO COOBITHSMHU.
53. OnpeneneHue BEPOATHOCTH COOBITHUM (CTaTUCTHYECKOE, KJIACCUUECKOE,

r€OMETPUUYECKOE).

54. CBolicTBa BEpOATHOCTH.

55. YcioBHast BEpOSATHOCTh. Teopema yMHOKEHUS BEPOSITHOCTEN.

56. Teopema cnoxeHust BEPOATHOCTEN.

57. Ciy4aiiable BenuuuHbl. OCHOBHBIE ONIPEIIETICHUS.

58. 3akOH pacnpeeneHuss JUCKPETHBIX CIyYalHbIX BEJIMYVH.

59. 3akoH pacnpenesieHus HEMPEPHIBHOM ClIy4ailHOM BeInYUHbI. [[10THOCTH

pacnpeniesieHusl U €€ CBOMCTBA

60. OyHKIMS pacipeiesieHUs CTyYalHbIX BEJIMYUH U €€ CBOMCTBA.

61. YucnoBbie XapaKTEPUCTUKHU CITyYaHBIX BEJIUYUH.

62. XapaKTEpUCTUKHU TTOJIOKECHUS.

63. OcHOBHBIE 3aKOHBI pacnpeaeiaeHus (OnHoMuanbHbIi, [lyaccona).

64. OcHOBHBIE 3aKOHBI pacupejielicHus (pPaBHOMEPHBIA W TMOKAa3aTEIbHbBINA

3aKOHBI).

65. OCHOBHBIE 3aKOHBI pacupe/ieieHus: (HOpMaIbHbINA 3aKOH).

TunoBble 3aJaHUS TS DK3aMEHA

sinx —Inx

x+5
2

1. Haiitu npon3BoHy 0 QyHKIIUA Y =

. 2x—
2. Halitu rpaaueHT GyHKIIUU Z=% B TouKe (2: -2).
Xty
2
3. Haiitu npomexxyTku yObIBaHUS GYHKIUUA Y= ét);

4. Haiitn npousBoanyro QyHKIuH Yy = Sin(x?>).

5. Hanucatp ypaBHeHue kacatenbHOl ¢yHkimu Yy = In(3x + 1) B Touke C

abcrmccon x,=0.

6. BeruuciauTth BCce 4acTHBIE IMPOU3BOAHBIC BTOPOI'O IOpsAAKA IJIA (bYHKHI/II/I Z
=5x’y* —2xy +4.

2 32 -1
o |3 01 O
7. Haiitu onpenenuress MaTPHULIbI 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. lana marpuna A =
AJIEMEHTa MAaTPUIIBI a;3.

. Havitu aJIF€6paPI‘{CCKOC JOITIOJIHCHHUC

_ 2
9. Haiitu npoussoanyto dpyHkuun Y =X'C0S"3X.

2

10. HaiiTu yacTHble MPOU3BOAHBIE EPBOTO MOPSIAKA Z= X;yy :
7 |2
=(1-=.
11. Haittu Touku neperunda GyHKINH X
dx
12. Beraucnuts uaTerpan J g+ -

13. BeluucauTs UHTErpal f (x—1)cos xdx.
0

1 Vy

14. IToMeHATh NOPAIOK UHTETPUPOBAHUS f dyf flx,yldx.
0 y

u]
15. BeruncanuTh IBOMHOM UHTETPAIT ff V1+x’+y’dxdy | rne D- YEeTBEPTHb Kpyra
D

X’ +y°<1.

16. JIBa cTpeiika caenany 1o OAHOMY BBICTpPENy IO MULIEHHU. M3BECTHO, 4TO
BEPOSITHOCTD IONAJaHUs B MHUIIECHb JJI1 OJHOTO M3 CTpelKoB paBHa 0,6, a mud
npyroro - 0,7. Haiigutre BEpOATHOCTb TOTO, YTO TOJIBKO OJIMH U3 CTPEIKOB IMONAJET
B MUUICHb.

17. IIpoBOOATCA TpU HE3aBUCHUMBIX HWCIBITAHUSA, B KaXKIOM H3 KOTOPBIX
BEPOSITHOCTh HACTYIUIEHUSI HEKOTOPOro cOoObITUS mocTosiHHa. CilydaiiHasi BelMYuHA

. . D M(X)=2,1
X — gyucno nosBnennit coosrtus A . Haiitu (X), €CJIM U3BECTHO, YTO (X)=2. .

. 4x-4y-9=0,2x+5y+19=0.
18. HaiiTu TOuKy nepecedyeHus: AByX NpsIMbIX
19. Haittu KOOPJAUHATHI LIEHTpA u paauyc OKPY’KHOCTH
4x* +4y* —12x+24y—-4=0

20. OnpenenuTh yron ¢ Mexmy AByMs OpaMbiMu: ¥~ +7=0;3x+2y =0.

Sn+7
lim

n—»©0
21. BeraucauTe npenen mocieaoBaTeNbHOCTH 3—4n
. X' +5-3
Iim——

22. Boluncnuts npefet pyukuun 2 X —2
23. Hantu o0 WHTErpal g depeHunanbHOro YpaBHEHHUS

Axdx —3ydy =3x*ydy — 2xy*dx.

Y, B
— =X, 1 = O
24. Haiitu pemenue 3anaun Komu: F: y(

Tunosblie IPOBEPOYHLBIC 3aJAHUA 11 CAMOIIOATOTOBKHA oﬁyqammerocsl K



HpOMeH(yTOqHOﬁ arTrecCralmm:

Tun 3aganus

CueHapuu BBITIOTHEHUS

Tumnossle 3a1aHUA

3amaHue 3aKpBITOrO
THTIA C BELIOOPOM
OJTHOTO TIPABHIIEHOTO
OTBETA U3 HECKOJIBKUX
BapHaHTOB
MIPEATIOKEHHBIX

1. BHUMAaTEIbHO NPOYUTATh TEKCT
3aJaHusl U TIOHATH, YTO B KAUeCTBE
OTBETa 0XKMIAETCS TOJIBKO OJIUH U3
MIPEATI0KEHHBIX BAPHAHTOB.

2. BHUMAaTEIBHO NPOYUTATh
MIPEAI0KEHHbIE BAPHAHTHI OTBETA.
3. BeIOpaTs OOMH BEPHBIHA OTBET.
4. 3ammcath TOIBKO HOMEp (WK
OyKBY) BEIOpaHHOTO BapuaHTa
oTBeTa (HanpumMep, 3 uiu B).

[TponsBosaHas pyHKINHU B TOUKE — ITO:
1) bysakms

2) uucnio

3) BekTOp

YcnoBue f(x,)>f(x), ecnu x, <x COOTBETCTBYET
(byHKINH, KOTOpast

1) Bo3pacraer;

2) He yObIBaeT;

3) He BO3pacTaeT;

4) yObIBaerT.

3aaHue 3aKpBITOrO
THIIa Ha YCTaHOBJICHUE
COOTBECTCTBUA

1. BHUMaTenpHO MPOYUTATh TEKCT
3a/IaHUs U TIOHATH, YTO B KAUECTBE
OTBETa OXHIAIOTCS MaphI
3JIEMEHTOB.

2. BHnmarensHO pounTaTh 06a
CIIUCKA: CIIUCOK 1 — BOIPOCHI,
yTBEepKIeHUS, ()aKThI, TOHATHSI U
T.JL.;

CIIUCOK 2 — yTBEPKJEHUsI, CBOMCTBA
00BEKTOB H T.1.

3. ConocTaBUTh AJIEMEHTHI CITHCKA
1 ¢ snemeHTamMu crucka 2,
c(hopMHpPOBATH TAPHI YIEMEHTOB.
4. 3anmcatp momapHo OyKBHI
mu@pbI (B 3aBUCHIMOCTH OT
3aJlaHMs) BAPUAHTOB OTBETA
(manpumep, Al niu b4).

1. YcTaHOBUTH B3aMMHO OJJHO3HA4YHOE
COOTBETCTBUE MEKIY MOHITHEM U (HOPMYIIOH

®dopMmyna Tun uaterpana
A)f flx|dx 1) HecobcTBeHHbIIH
HWHTETpal
b 2) Heomnpenenennplii
B)f flx|dx MHTErpajl
f 3) OnpeneneHHbIN
C)f f x| dx MHTErpa

2. YCTaHOBUTE COOTBETCTBHUE MEXKIY
bOpMYJIOi B pe3yabTaTOM.

dopmyna PesynbTar
p 18
A) [ dx
9 ' 1
B) [ Vxdx
0
0
3
C) [ e*dx

3amaHue 3aKpBITOrO
THUTIA C BELIOOPOM
HECKOJIbKUX
MpaBUJIbHBIX OTBETOB
13 HECKOJBKHUX
BapUaAHTOB
MPEATIOKEHHBIX

1. BHUMaTenbHO NPOYUTATh TEKCT
3a[]aHMA U MTOHSTh, YTO B KAUECTBE
OTBETa 0XKMJIACTCA HECKOIBKO
MPaBUIIbHBIX OTBETOB U3
MIPEATIOKEHHBIX BAPHAHTOB.

2. BHIMaTenpHO MPOYNTATh
MIPEAIOKEHHbBIC BADHAHTHI OTBETA.
3. BeIOpaTh HECKOIBEKO
MIPaBUJIBHBIX OTBETOB.

4. 3anmcatb TOJIILKO HOMepa (HiIH
OyKBBI) BEIOPAaHHOTO BapHaHTa
otBeTa (Hanpumep, 1 4 wu A TN).

1. Huddepenuuan GpyHKIUN paBeH:

a) df [x)=f (x)

b) df (x|=f(x)dx
c) df [x|=tga
d) dfx|=f[x|Ax

2. Haithm mpoMeXyTKH BO3PACTAHMS
bynkimn  y=x"—3x+2

I)xeR

2)(2;+00)

2)(1;+0)

4) (-00:1)

3anaHue 3aKpBITOrO
THIa Ha YCTaHOBJICHUE
MIOCIIEJOBATEILHOCTH

1. BHUMaTeIbHO NPOYUTAThH TEKCT
3a/1aHus U MOHATh, YTO B KAUECTBE
OTBETA 0XKMIAETCS
IIOCJIEOBATEIBHOCTD JJIEMEHTOB.

1. YkaxuTe nocineqoBaTeIbHOCTD
JIEHCTBUM MPU UCCIICTOBAHUH (PYHKITUU HA
MOHOTOHHOCT:

a) Onpenenuts OOD;




2. BHUMaTenbpHO NPOYNTATh
MIPEAI0KEHHbIE BADHAHTHI OTBETA.
3. I[loctpouts BepHYIO
MOCIIEI0BATENBHOCTD U3
MIPEUI0KEHHBIX AJIEMEHTOB.

4. 3anucatb OyxBBI/TIQPHI (B
3aBHCHUMOCTH OT 3aJJaHHS)
BapUaHTOB OTBETA B HY>KHOI
MIOCJIEA0BATENLHOCTH (HAIIPHUMED,
BBA wm 135).

b) Haiitu npon3BoHy0 NEPBOTO NOPSAKA;
¢) Haiitu kputnyeckue ToUKy;
d) Haiitu 3Haku BTOpO# NPOU3BOJAHOM.

1. Vkaxure nocnenoBaTenbHOCTh ACHCTBUI
P UCCIIEIOBAHUN (DYHKITUU Ha BBIMYKJIOCTD:
a) Omnpenenuts OOD;
b) Haiitu npon3BogHYyI0 BTOPOrO MOPSIKA;
¢) Haiitn xpuTHueckue TOUKH
MIPOU3BOJIHOM BTOPOTO MOPSIKA;
d) Haiitu 3HaKu BTOpO# IPOU3BOAHON

3amanne
KOMOHHHUPOBAHHOTO
THTIA C BELIOOPOM
OJTHOTO TIPABHIJIEHOTO
OTBETA U3
MPEUIOKECHHBIX U
000CcHOBaHHEM BBIOOpA

1.BHuMaTenpbHO MOpPOYHUTATH TEKCT
3a7aHusl U TOHSTH, YTO B Ka4ECTBE
OTBETa OXMJAETCS TOJBKO OJWH U3
MIPEUI0KEHHBIX BAPUAHTOB.

2. BHumarenbHO HNpOYHTATh
MIpeUI0’KEHHBIC BAPHAHTHI OTBETA.
3. BeiOpaTh 01uH BEpHBI OTBET.

4. 3ammcath TONBKO HOMEp (WITH
OykBy) BBIOpDAaHHOTO  BapHaHTa
OTBeTA.

5. 3anucatb apryMeHTBI,
00OCHOBBIBAIOIIME BBHIOOp OTBETA
(mampumep, 4 TeKCT 000CHOBaHHUSA).

1. Omnpenenutb TOUKY, B KOTOPOU Mpeies
byHK1IMHU, N300paXKeHHON Ha PUCYHKE, PaBeH
2,5. O6ocHylTe CBOM BBIOOP.

I

v IN
2,5
2,5

)

X

H

Voo

2. VYkazarb TOUYKY, B KOTOPOH (YHKIIHS,
n300pa’keHHas Ha pUCYHKE, UIMEEeT pa3phiB
BTOpOro poaa. OO0CHYWTE CBOI OTBET.

TN

3amanne OTKPBITOTO
THUIA C Pa3BEPHYTHIM
OTBETOM

1. BHUMaTenbHO NPOYHUTATH TEKCT
3a7aHusl U TIOHATH CYTh BOTIPOCA.

2. IIpogymate JIOTUKY K TIONHOTY
OTBETA.

3.3amucate  OTBET,  HCIOJB3YS
YETKUC KOMITIaKTHBIC
(OpMyITHPOBKH.

4.B cmyyae pacdyeTHOW 3aJayd,
3aIHCaTh PEIICHNE U OTBET

1. IlpuBenuTe MOTHOE pENIEHUE IPUMEPA:
HaWTU UHTErpall

fxln xdx

2. llpuBenute MOTHOE PEIICHUE MpPUMEpA:
X

HaWTH IPOU3BOAHYIO Y =V X-€

6.3. Kpurepuu u mkana oueHruBanus Ha ocHoBe bPC

Kpurepuu u OanipHas 1IKkana onpeaesstoTcs mpenogaBareieM

Kpurepun oneHnBanus

PesynbTaT B 6aiax

JlaH TNOJHBIM, B JIOTMYECKOW ITOCIIEIOBATEIBLHOCTH Pa3BEPHYTHIN
OTBET Ha IIOCTABJIEHHBIM BOMNPOC, IZ€ OH IPOAEMOHCTPUPOBAI
3HAaHUS TIpeIMeTa B TOJIHOM oObeMe Yy4eOHOW MpoTrpaMMel,
JOCTaTOYHO I'TyOOKO OCMBICIMBAET AUCLUILIMHY, CAMOCTOSATENBHO,
U UCYEPNBIBAIOIIC OTBEYAET Ha JONOJHUTEIBHBIE BOIPOCHI,
NPUBOAUT  COOCTBEHHBIE IIPUMEPBI 1o npobaemMaTuke
IIOCTaBJICHHOIO BOINPOCA, PEUIWI IPEAJIOKEHHBIE IPAKTUYECKHUE
3ajjaHus 6e3 omunOoK

40

JlaH pa3BEepHYTBHI OTBET Ha IMOCTABJIEHHBIA BONPOC, A€ CTYICHT
JEMOHCTPHUPYET 3HAHHs, NPUOOPETEHHbIE Ha JIEKIIMOHHBIX U
CEMHMHApPCKHX 3aHATHSX, a TaKXE€ IMOJYyYEHHbIE IOCPEICTBOM

30-39




M3y4YeHHus 00s3aTeIbHBIX YYE€OHBIX MaTepHalOB IO KypcCy, AaeT
apryMEHTUPOBaHHBIE OTBETHI, NPHUBOJUT TPUMEPHI, B OTBETE
MPUCYTCTBYET CBOOOJHOE BJaJ€HUE MOHOJIOTMUECKON peyblo,
JIOTUYHOCTh M TOCIEN0BATENbHOCTh OTBETA. OJHAKO JOMYCKaeTCs
HETOYHOCTh B OTBeTe. Pemmy mpemioKeHHbIE MPaKTUYECKHE
3aJlaHus C HEOOJIBITMMH HETOUHOCTSIMH.

JlaH OTBET, CBUIETEIbCTBYIOIINN B OCHOBHOM O 3HAHHUH MPOIECCOB
W3y4aeMOM  AUCUMIUIMHBL,  OTJIMYAIOLIMKWCS  HEAOCTATOYHOM
INIyOMHON M TONHOTOW pPAacKpbITHUS TEMbl, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpHH, clabo chopMHpOBaHHBIMUA HaBBHIKAMU aHAJIN3a
ﬂBHeHHfI, IMpoLeccoB, HEOO0CTaTOYHbBIM YMCHHUEM JaBaThb
apryMEHTUPOBAHHbBIE OTBETHI U IPUBOJAUTH IPUMEPHI, HEAOCTATOYHO
CBOOOJTHBIM BJIQJICHHEM MOHOJOTHYECKOW PEUbI0, JIOTHYHOCTHIO U
MOCIIEI0BATEILHOCTRIO OTBETA. J[OMycKaeTcsi HECKOIbKO OIIMOOK B
COJACPIKAHNHU OTBETA U PCIICHHUU IMPAKTUICCKUX SallaHI/II\/II.

20-29

JlaH OTBET, KOTOPBIA CONEPKUT Psll CEPbE3HBIX HETOYHOCTEM,
0OHapy>XMBAIOIWKA HE3HAHHWE TPOILIECCOB M3y4aeMOW MpeIMETHOU
00JIaCTH, OTJIMYAIOLIUICA HErNTyOOKUM  PAaCKpPBITUEM  TEMBI,
HE3HAaHHEM OCHOBHBIX BOIIPOCOB TEOpPHUH, HEC(HOPMHUPOBAHHBIMU
HaBbIKAMHU aHalIM3a SBJICHUM, IpPOLIECCOB, HEYMEHHUEM J1aBaTh
apryMEHTHPOBaHHbIE OTBETHI, CJ1a0bIM BJIaJIEHUEM MOHOJOTHYECKOM
peublo, OTCYTCTBHEM JIOTUYHOCTHU U MOCJIE0BATENIBHOCTH. BBIBOIBI
IIOBEPXHOCTHBI. PeleHne npakTU4YeCKuX 3aJaHuil HE BBINOJIHEHO,
T.€. CTYJCHT HE CHOCOOEH OTBETHTh Ha BOINPOCHI JaXe IpH
JOTIOJIHATENBHBIX HABOJSIIMX BONPOCAX MPENOAABATEIS.

0-19

6.4. Oncanue AONMOJHUTENBHBIX MATEPUAIOB U 000pyAOBaHUs, HEOOXOIUMBIX
IUTSL BBITIOJTHEHUS IPOBEPOYHBIX 3aAaHUM (npu Heobxooumocmu).

Jida  BBINONMHEHUA 3aJaHUM PA3JIMYHOrO THUIIA CTYIEHTY pa3peliaercs
HCIIOJIb30BaHUE KAJIBKYJISITOPA; MIPOTpaMM JIJIsl pabOThI C AJIEKTPOHHBIMU Ta0IUIIaMU
115t 00pabOTKU, aHATIM3a ¥ BU3YaTU3alMK JaHHbBIX. J{J151 MOCTPOEHUS HHTEIJIEKT-KAPThI
M MoOJieleil B pa3IMYHBIX HOTALMSIX CTYACHTY MOHO HCIOJb30BaTh Jt000H
COOTBETCTBYIOIIUN OHJIAWH-UHCTPYMEHT.

7. MeToanueckne MaTepHAaJIbl 0 OCBOCHUIO TUCIMILIMHBI (MOLYJIA)

JIns  u3ydyeHWsT OCHOBHBIX BOMNPOCOB  OOpa3OBaTEIbHON  MPOTPAMMBI
HEOOXOMMO KOHCIIEKTHPOBATH MaTepHUAIbl JICKIIUN, paboTaTh ¢ PEKOMEHJIOBAHHON
npenojaBareyieM — JUTEpaTypod, a Takxke pecypcaMu  HHGPOPMAIMOHHO-
TeJIEKOMMYHUKAIIMOHHOU ceTu « uTepHer». i1 npuoOpeTeHrs HaBLIKOB aKTUBHOTO
WCIIOJIb30BaHUsl 3HAHUH MOJIE3HO 00CYKIaTh TUIAHOBBIE U BOZHUKAIOIIUE BOMIPOCHI, a
TaKKe pelraeMble 3aJaud Ha TMPAKTHYECKUX 3aHATUSX. UTOOBI jerde u mpouHee
YCBOUTh MaTepuall CIeayeT IOCTOSIHHO HCHOJIb30BaTh KOHKPETHBIE IPUMEPHI,
CpPaBHEHHMS U3 YXKe MOJIyYEeHHBIX 00JlacTel HayK.

st 3akpervieHus: M3y4eHHOTO Marepuaia J1aHbl BOMPOCHI MO KaXKJIOW TeMe
TUCUUIUIAHBI, HA KOTOPBIE CIEYET CAMOCTOSITEIbHO HAWTHU OTBETHI.

BaxxHoil cocTraBHOM dYacThio YydeOHOro TIpoliecca B BY3€  SBJISIOTCS
npakTUdeckue 3aHsATud. [IpakTudeckue 3aHATHUSI MPOBOJSATCS TJIaBHBIM 00pa3oM MO



AUCHUILTNHAM, TPEOYIOIMIMM 3aKpeIICHUs] HABBIKOB PEHICHHUS 3a]a4, U TOMOTA0T
CTYJIEHTaM IIy0Xe yCBOMTHh Y4YeOHBIM MaTepuaj, IpHUOOpPEeCTH YMEHHS MPUMEHSTh
MPUHIIUIIBI CHCTEMHOTO TOJX0J[a K PEIICHUI0 Pa3HOOOpa3HBIX 3a7ad, ONMPEACIATh U
OLIEHUBATh PECYPCHI M CYIIECTBYIOIINE OTPAaHUYCHHUS Pa3HOTO POJIa TIPOCKTOB.

ITpu moAroToBKe K MPAKTUYECKUM 3aHATUSAM HEOOXOJUMO MPOAHAIU3UPOBATH
KOHCIIEKT JIEKIIMM, O3HAKOMHUTbCS C PEKOMEHJOBAHHOM JIMTEpaTypod IO
COOTBETCTBYIOILIEH TEME, OCYIIECTBUTh MMOATOTOBKY IO PEKOMEHIOBAHHBIM B pabouei
nporpaMmMme BoImpocam i 00CYKJI€HUSI TEMbI, BHIIOJHUTH JIOMalllHee 3aJaHue (pu
HEOOXOJIUMOCTH).

Heo0XxoauMO MOMHMTH, YTO Ha JIEKIIMH OOBIYHO pacCMaTPUBAETCS HE BEChH
MaTepuai, a TOJNbKO ero 4actb. OcraimpHas €ro 4acTh BOCIIOJIHAETCS B IPOLIECCE
CaMOCTOSITENNbHOM paboThl. B cBs3M ¢ 3TMM paboTa ¢ peKOMEHI0BaHHOW JIUTEPaTypOn
oOs3atenbHa. OcoO0e BHUMaHUE MPH 3TOM HEOOXOAMMO OOpaTUTh HA COJAEpKAHUE
OCHOBHBIX TIOJIO)KEHHWH U BBIBOJOB, OOBSICHEHHE SIBICHUN W (PAKTOB, YSCHEHHUE
NPAaKTHUECKOTO TPUJIOKEHUS paccMaTpUBAaEMbIX TEOPETHUECKUX BOMPOCOB. B
MPOIIECCE ITOM pabOTHI CTYICHT JOJDKEH CTPEMUTHCS TIOHATH U 3alIOMHUTH OCHOBHBIE
IIOJIOKEHUSI pacCMaTpUBAEMOro MaTepuania, IMPUMEPHI, MOACHAIOIINE €ro, a TaKKe
pa3o0paTbCsi B WILIIOCTPATUBHOM Martepuasie. B mpoliecce MOAroTOBKM K 3aHATUSAM
PEKOMEHJIyeTCsl  B3aUMHOE OOCYXKIEHME MaTepuaja, BO BpeMs KOTOPOIo
3aKpEIUIIOTCS 3HAHMSA, a TaKkKe NpUOoOpeTaeTcsl NpaKTHKa B H3JIO0XKEHUH U
pa3bsICHEHUH MOJIyYeHHBIX 3HaHUMN, pa3BUBaeTCs pedb. [Ipu He0OX0AMMOCTH clieayeT
oOpaiaThCsl 32 KOHCYJbTAIlMe K MpernojaaBareio (B TOM YHUCIE MO 3JIEKTPOHHOM
noute). [lmanupys KOHCyJbTalMIO, HEOOXOJUMO XOPOIIO MNPOAYMaTh BOIPOCHI,
KOTOpBIE TPEOYIOT pa3bsCHEHUS. 3aKaHYMBATh MOATOTOBKY CIIEIYyEeT COCTABICHUEM
r1aHa (KOHCIEKTa) M0 U3y4yaeMoMy MaTtepuaity (BOIpocy). DTO MO3BOJISIET COCTABUTh
KOHIICHTPUPOBAHHOE, C)KAaTOE€ MPEJICTaBICHUE 0 HM3y4aeMbIM BOMpOCAM. 3aIlvCh
UMEIOT TEPBOCTETICHHOE 3HAUEHHUE ISl CaMOCTOSTENbHON paboThl cTyneHToB. OHU
MOMOTAlOT TOHSATh TIOCTPOCHHE M3y4aeMOTo MaTepuana, BbIICIUTh OCHOBHBIC
IIOJIOKEHUS, MPOCIEANTh UX JIoruky. Kpome Toro, BeaeHue 3amuceil crnocoOCTByeT
NPEBPAIIECHNIO UTEHUS B aKTUBHBIN MpoLiecc, MOOUIIU3YET, HapsiAy CO 3pUTENBbHOM, U
MOTOpHYIO HamsATh. CieayeT NMOMHUTh: y CTYAEHTa, CUCTEMaTHYECKH BEIYyIEro
3alliCH, CO3JAaeTCsl CBOM MHAMBUAYAIbHbIH (DOHA METOIUYECKHMX MaTepUasioB s
OBICTPOTO MOBTOPEHHS] H3YYEHHBIX BOIIPOCOB, I MOOWIM3ALMM HAKOIJICHHBIX
3HaHui. OcOOEHHO BayKHBI U MOJIC3HBI 3aIIUCH TOT' /1A, KOT/Ia B HUX HAXOJSAT OTPaKeHHE
MBICITH, BOSHHUKIIINE MTPH CAMOCTOSATEIBHON padoTe.

[Tocne n3ydyeHust 6a30BBIX TEM Kypca MPOBOJUTCS TEKYIIUNA KOHTPOJb 3HAHUM
CTYICHTOB B BHJE OINpPOCa WM MHUCHbMEHHOTO TECTHUPOBaHUS. THIOBBIE TECTHI U
3aJjaHus IO TEMaM JIMCIIUIUTMHEI IPUBEICHBI B CIIEIIUAIEHOM pa3jienie JaHHOH paboueit
IPOrPaMMBI.

[TonroroBka K TEKyIIEMYy M TNPOMEKYTOYHOMY KOHTPOIO MPEANOIaracT
U3y4YEHHE IMIPEJCTaBICHHBIX BOIPOCOB K 3adeTy, paboOTy HaJl TECTaMH,
IpPEJCTaBICHHBIMM B JaHHOW pabodeil mporpamme, BBINOJIHEHUE CEMECTPOBOM
IPOEKTHOM paldoThl 10 MPUMEHEHHUIO CUCTEMHOI'O MOAX0/la U METOJ0B CUCTEMHOIO
aHaM3a K BHIOPAaHHOW CUCTEME.

Pa6ora B MajibIX rpynmnax —3TO OJHA U3 CaMbIX MOMYJISIPHBIX ()OPM MPOBEACHUS
3aHATUHN, TaK KaK OHA JaeT BceM OOydaromuMcs (B TOM YHCIIE M CTECHUTEIbHBIM)



BO3MOXXHOCTh Y4YacCTBOBAaThb B pa0oTe, MPAKTUKOBaTh HABBIKM COTPYJHHYECTBA,
MEXJIMIYHOCTHOTO OOIIIEHNUs (B YaCTHOCTH, YMEHUE aKTUBHO CITyIIaTh, BEIPA0ATHIBATh
olllee MHEHHUE, paspelniaTh BO3HHUKaromue paszHoriacus). Llenbp nanHoi Qopmbl
MIPOBEJICHHUS 3aHSATHI: TIPOJAEMOHCTPUPOBATH CXOJICTBO WM PA3IUYUS OTPEACTIECHHBIX
SBJICHUH, BBIpAOOTaTh CTPATETHIO WM Pa3pabOTaTh IUIAH, BBIICHUTH OTHOILIECHUE
pa3IMuYHBIX IPYII YYACTHUKOB K OJIHOMY M TOMY k€ Bompocy. B xone 3Toit paboTsl
JOTIOJIHUTENIBHO PEIIAIOTCs CIEeAYIOIIME 3ajada: pa3BUTUE HABBIKOB OOIICHUS U
B3aMMOJENCTBUS B Ipynne, (GOpMUPOBaHUE LIEHHOCTHO-OPUEHTAIMOHHOIO €/IMHCTBA
Ipynmnbl, MOOUIpeHHE K THOKOM CMEHEe COIMaIbHBIX poJied B 3aBUCHMOCTH OT
CUTYaIUH.

['pynma cTyneHTOB AETUTCS Ha HECKOJbKO MaybiX rpymnn. KomndecTBo rpynn
OTIPE/CTSETCSl YHUCIOM TBOPYECKUX 3aJlaHUi, KOTOphle OyAyT o0OCyX aaTbci B
nporecce 3aHATHSA. Manbie Tpynnbsl GOPMUPYIOTCS TUOO O KEIAHUIO CTYACHTOB,
7100 1O POJICTBEHHOU TeMaTuKe s o0cyxaeHusd. Kaxxnas manas rpynmna oocykaaet
TBOPUYECKOE 33JIaHUE B TEUCHUE OTBEJCHHOTO BpeMeHru. OCHOBHOM ATam — MpoBeIcHUE
OOCYXKJICHHsI TBOPUYECKOTO 3aJaHusl. 3aciyIIUBAIOTCS CYXICHUS, TMpeisiaracMble
Ka)KZ0M MaJIod TpyMNIION N0 TBOpUYECKOMY 3ajaHuto. [IpenonaBarens naet olieHOYHOE
CyXJeHHEe M pabdoTe MajblX TIpyNI, [0 PEIIEHUI0 TBOPUYECKUX 3aJlaHUM, U
3¢ (EKTUBHOCTH NMPEATIOKEHHBIX MyTEH pEeIIeHUS.

8. YueOnas mureparypa u pecypcbl HHGOPMALMOHHO-
TeJIeKOMMYHUKAUUOHHOM ceTu HTEepHeT

8.1. OcHoBHas nuTeparypa

1. CemenoB, B. A. Marematuueckue METOAbl B T'yMaHUTAPHBIX
uccienoBanusx : yueOHuk juist By3oB / B. A. Cemenos, B. A. Makapuauna. —
MockBa:  WMzpmarenbctBo  IOpaiitr, 2025. — 242 c.—  (Bsicuee
obpaszoBanue). — ISBN 978-5-534-20644-9. — TekcT : SJICKTPOHHBIA //
OO6pazoBaTenbHas miatgopma FOpaiit [ca#T]. — URL:
https://urait.ru/bcode/564372

2. Hopodeea, A.B. Beicmias Maremaruka ajisi T'yMaHUTapHBIX
HarpaBJieHUH : yueOHuK Jy1s By30B / A. B. JlopodeeBa. — 3-e uz., nepepad. u
non. — Mocksa : WznarensctBo IOpaiit, 2025.— 422 c.— (Beiciee
obpazoBanue). — ISBN 978-5-534-17098-6. — TekcT : 5JIeKTpOHHBIA //
O6pa3zoBarenbHas matdopma Opaiit [caitT]. — URL:
https://urait.ru/bcode/559918 (nmara obpamenus: 23.10.2025).

3. Jopodeesa, A.B. Breicmas wmaremarnka. COOpHUK 3ajad :
yueOHo-ipakTHdeckoe nocobue / A. B. JlopodeeBa. — 2-e uzn. — Mocksa :
M3narensctBo  IOpaiit, 2025.— 177 ¢c.— (Beicmee o6pa3oBaHue). —
ISBN 978-5-534-15648-5. — Texkct : snekrponHbii // OOpa3zoBarenbHas
mwiatrpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/559960 (nara
oOpamenus: 23.10.2025).

4. Cenmpix, WM.IO0. Beicmas wmaremMaTtnka i T'yMaHUTapHBIX
HampaBjeHU# : y4eOHMK W mpakTukym s By3oB/ U. 1O. Cenpix,
1O. b. I'pe6GenmukoB, A. lO. IlleBeneB. — MockBa : M3znarensctBo HOpaidt,



https://urait.ru/bcode/564372

2025. — 393 ¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-19258-2. —
Tekct : anexktponHbiit // OOpa3zoBatenbHas matdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560548

5.  BBemeHue B BBICIIYIO MAaTEMATHUKY : YYCOHUK W MPAKTUKYM IS
By30oB/ mon oo6bmei pegakumeit M. b. Xpunynosoi#t, W. U. [lpiranok. —
MockBa :  MsmarenbctBo  Opaiit, 2025.— 478 c.—  (Bericuee
oOpazoBanue). — ISBN 978-5-534-15087-2. — TekcT : »NEKTpPOHHBIN //
OO6pazoBaTenbHas mwiatgopma FOpaiit [cailt]. — URL.:
https://urait.ru/bcode/560153

8.2. JlononHuTEIRHAS TUTEPATypa

1. boromonoB, H.B. Maremaruka: y4eOHUK 11 BY30B/
H. B. boromonos, II. . Camoiinenko. — 6-¢ wu3a.,, mnepepad. W JIOM. —
Mocksa : H3narenbcTBO IOpaiir, 2025. — 400 c. — (Briciiee
obpaszoBanue). — ISBN 978-5-534-20141-3. — TekcT : 3JIEKTPOHHBIA //
Oo6pazoBartenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/

2. Manyrun, B.A.Maremartndeckuil aHanu3 [ 3SKOHOMHCTOB:
Y4eOHUK W TIPaKTUKYyM IS CpeaHero mpodeccuoHanbHOro oO0pa3oBaHMs/
B.A .Manyrun.— 3-e u3a., nepepad. u porn.— Mocksa: M3narensctBo FOpaiiT,
2024.— 557c.— (Beicuiee oOpaszoBanue).— ISBN 978-5-534-17808-1. —
Texct : snexktponHbiii // OOpa3zoBatenbHas miatdopma Opait [cait]. —
URL:https://urait.ru/bcode/538306

8.3. HopwmaruBHbIE€ MpaBOBHIE JOKYMEHTHI M HHAs MpaBoBasi HHGOpMAIIHS
He ncnons3yercs.

8.4  HurepHer-pecypchl

OOyuaromuMcss obecriedeH A0CTyn K marepuanam kypca B CHO Axagemun
http://Ims.ranepa.ru, a Tak *e 4yepe3 CaUT HayyHOU OMOIMOTEKH K CIEIYIOIIUM
MOJIMTUCHBIM AJIEKTPOHHBIM pecypcaM:

Pycckos3braHbIE pECYPCHI

- DIIeKTpOHHBIE YYEOHUKH JJIEKTPOHHO-OMOMmoreunoit cucrembl (DbC)
«Aubyre»

- DJEeKTpOHHBIE YYEOHUKH dJEKTPOHHO-OmOnuoreunor cucrembl (DBC)
«Opatim»

- DIIeKTpOHHBIE YYEOHUKH JJIEKTPOHHO-OMOMmoreunoit cucrembl (DbC)
«/lanvy

- DJEeKTpOHHBbIE YYEOHUKH SJIEKTPOHHO-OmOnuoreunon cucremsl (OBC)
«ZNANIUM.COM»

- DIIeKTpOHHBIE YYEOHUKH JJIEKTPOHHO-OMOImoreunoit cucrembl (DBC)
«BOOK.RU»

- DJEeKTpOHHBIE YUeOHUKHU IEKTPOHHO-OuOInoTeuHout cuctemol (ObC) « /PR
SMART»


http://lms.ranepa.ru/
https://urait.ru/bcode/538306
https://urait.ru/bcode/
https://urait.ru/bcode/560153
https://urait.ru/bcode/560548

9. MaTepuajbHO-TeXHHYeCKasd 0a3a, HHPOPMALMOHHBIC TEXHOJIOIHH,
NporpaMMHoe odecrnevyeHre 1 MHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Ne n/m HanmeHnoBanue

1 Crnenunaiu3upoBaHHbIe 3aJIbl JJIsi MPOBEACHHS JICKIUH, OCHAIICHHBIC MEPCOHAIBHBIM
) KOMITBIOTEPOM/HOYTOYKOM U MYJIbTUMEAUMHBIM MPOSKTOPOM
AyIuTOpUHM M KOMIBIOTEPHBIE KIJIACCHI, O0OPYJAOBAHHBIC TOCATOYHBIMM MECTaMHU U
2. MEPCOHAIIBHBIMA ~ KOMIIBIOTEpaMU C BBIXOJAOM B VHTepHeT g mnpoBeAeHUs
MPAKTUYECKUX 3aHITUI
«MTC JIunk» — poccuiickas riargopma A OHJIAWH-KOMMYHHMKAIlUA U COBMECTHOM
3. pabotel komaHn ; «Axaexc TenemocT» — cepBuc il BuaeoKoHbepeHuit oT SHmekca;
S-meccenxep
Texuuyeckue cpencTtBa OOydEHHs: TEPCOHAJBHBIE KOMIIBIOTEPHI;, IPOrpaMMHbIE
cpezacTBa, odecneunBaloye npocMoTp Buaeodaiinos B popmarax AVI, MPEG-4, DivX,
4. RMVB, WMV nporpammsl [ij1si pabOThI ¢ AJIEKTPOHHBIMU TabauiaMu a1 00paboTKH,
aHalIM3a M BU3yaIM3allMU JIAHHBIX; COOTBETCTBYIOIIME OHJIAWH-UHCTPYMEHTBI JUIsS
MIOCTPOCHHUSI MHTEJUIEKT-KapThl U MOJIeJIEH B PA3IMYHBIX HOTALUSIX
Hayunass OubnuoTteka (B T.4. DJIGKTPOHHBIE WH(OPMAIMOHHBIE PECYpChl HAyYHOU
OMOJIMOTEKN)
6. CJ10 Akaaemuu https://Ims.ranepa.ru/
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