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1. Hepequb IVIAHUPYEMBIX PE3YyJabTATOB oﬁyqennﬂ no JAUCHHUIIJINHE

COOTHECCHHBIX

¢ IUIAHMPYEMbIMH

00pa3oBaTeJIbHOM NMPOrPaMMBbI

pe3yJbTaTaMu

ocBOcCHUA

Hucuummaa B1.0.11 Marematuka W Teopus BepOSTHOCTEH oOecreuynBaeT
dbopmupoBaHre y 00y4JarOIIMXCs CIASAYIOMNUX YHUBEPCATbHBIX KOMIIETSHITHUI:

OT®/ Kon HaunmenoBanmue Kon HaunmenoBanue OO0pa3oBaTtenbHbIN
T® n | koMnere | KOMIEeTeHUNH ** | HHAUKATO HHIMKATOpa pe3yJabTart **
PeKBH | HOuM ** pa JOCTUIKEHM S
3UTBI HOCTHKEeH | KOMIIeTeHIHuH **
IC us
(npu KOMIIETEeH
HAAUYU Ui **
u) **
YK OC-1 | Crocoben YK OC-1.1 | Ananmuzupyer 3agauy, | YK OC-1.1 3-1
OCYLIECTBIISThH BBIJICTISIA €€ 0a30BbIe 3HaeT OCHOBHBIC
TIOHCK, COCTaBJISTIOILHE. HOHSTHS anreOphl,
KPUTUYECKUI OcymiecTBusieT MaTeMaTHYeCKOI 0
aHaJIN3 ¥ CHHTE3 JE€KOMITO3HIIHIO aHAIIN3a, TEOPHU
uHpopMaIHH, 3a/1a4n BEPOSATHOCTEH U
HIPUMEHSTh MaTeMaTHYEeCKON
CUCTEMHLIN ITOAXO CTaTUCTHUKHU.
JUTSL peILIeHUs YK OC-1.1 V-1
TIOCTaBJICHHBIX YMeeT UCIoIbp30BaTh
3aaa4 3HAaHUI MaTCMAaTHUKH,
(dhopmynupoBathb
MaTeMaTHYECKYIO
HIOCTAHOBKY 33/1a4;
CTPOUTH
MaTeMaTHYECKUE
MOJIENH TIPHUKIATHBIX
3a/1a4.
YK OC-1 | Crnocoben YK OC-1.2 | Ocymectpisier mouck | YK OC-1.2 3-1
OCYLIECTBIISTh JaHHBIX JUIS pEIICHUs] | 3HAeT METOMBI PEIICHHS
TIOHCK, MIOCTABJICHHOM 3a/1a4M | MaTeMaTHYECKUX H
KpI/ITI/I‘IeCKI/Iﬁ 110 pa3JIMYHBIM THUIIaM IMMPUKIIAHBIX 3a4a4 OO0
aHaJIN3 M CHHTE3 3aIIPOCOB C TpeOyeMoro pesyJibTara
nH(pOpMAIIHH, HCTIOJTb30BaHUEM (rpaduxa, popmysl u
MIPUMEHSTh MH(POPMAITMIOHHBIX T.IL).
CUCTEMHBIN ITOAXOL, TEXHOJIOTUH YK OC-1.2 V-1
JUTSL peLIeHUST YMeeT CTpouTh
HIOCTaBJICHHBIX MaTeMaTHYEeCKUe
3a71a4 MO/JIEJIA TIPUKIIATHBIX

3aJ1a4 ¢ ONTUMAITbHBIM
BBEIOOPOM HX pEIICHUS,
aHaJ3a u OlCHKH
MOJTyYSHHBIX
pe3yIbTaToB, B T.4. C
WCTIOJIb30BaHUEM
MHQOPMAIIOHHBIX
TEXHOJIOTUH.




2. O0beM u MeCTO JTUCUMILJIMHBI (MOYJISI) B CTPYKTYype
00pa3oBaTe/IbHOM POrPaMMBbI

OOt 00beM TUCIUILIMHEL 6 3.¢., 216 ak. yacos.

KonTaktHast pabora oOywaromuxcsi ¢ MpernojaBaTeieM MO BHJaM Y4eOHBIX
3aHATUM:

1. Inst cTyieHToB ouHOM (popmMbl 00yueHus: 84 ak. yaca Ha KOHTAKTHYIO paboTy
C mpenojaBaresieM, U3 HUX 32 ak. yaca Ha JIeKUMU U 48 ak. yaca Ha MPAKTUYECKHE
3aHATUSA, 4 aK. yaca Ha KOHCyJbTauuio, 114 ak. yaca Ha caMOCTOSATEIbHYIO paboTy
O0yJaroIIIXCsl.

2. Ina cTyAeHTOB 3a04HOM (GopMbl 00yuyeHHs: 22 ak. 4yaca Ha KOHTaKTHYIO
paboTy cC mpemnojaBaTelieM, M3 HHUX 8 aK. yaca Ha Jiekuuu u 12 ak. yaca Ha
IIPAKTUYECKNE 3aHATHSA, 2 akK. 4Yaca Ha KOHCynbTauuioo, 181 ak. 4JacoB Ha
CaMOCTOSITEJIbHYIO pabOTy 00y4JaronuXxcsl.

b1.0.11 Marematuka u Teopusi BEpOSITHOCTEHN peanusyercsa B 1 u 2 cemecTpax
Ha | Kypce i CTYJIEHTOB OYHOM M 3a04HOM (hopM 0OyUEeHHUSI.

[IpenonaBanune mucuumuinasl b1.0.11 Martematuka U TeOpus BEPOSITHOCTEU
OMMpAaETCs Ha IMIKOJBHBIN Kypc «AnreOpa 1 Hauajaa aHaIu3ay.



3. Copepxxanue U CTPYKTypa AUCHUILIHHBI (MOLYJIsS1)

3.1. CTpykTypa JUCLUIIINHBI

Ounas popma oOyueHust

Ne i/ HauMeHOBaHUE TEM O0beM TMCHUIJIMHBI, AK. YaC.
dopma
u (uam) pasgenos |BCEIO KonTrakTHas padoTa 00y4arommxcs TEKVIIETO
¢ mpenoaaBaTeieM 10 BUIaM Y4eOHbIX 3aHATHI Y
KOHTPOJIA
epuon CamocrosiTeibHAsA
N yCIIEBa€MOCTH,
NMPOMEKYTOUHOM paborta .
ITepnon TeopeTnyeckoro o0y4eHust IIPOMEKYTOUHOU
arrecTaluuu
aTTeCTaIluu
(ceccus)
3ansTus 3ansaTust l(}
JeKIIHOHH | CEeMHHapPCKO Kat lTl
0ro THIA ro TMMAa UK | KCP K2 K g CPxp | CP3x | CP
J | BJ | JIP 113 J]}
Martpuuesl u YcTHBIM ompoc,
Tema 1 9 2 0 0 3 0 0 0 0 0 0| 4
OTIPEICTUTEIH TecTtupoBanue
CucTteMbl TUHEHHBIX Y CTHBLA ompoc,
Tema 2 - 10 2 0 0 4 0 0 0 0 0 0| 4 JlomarnHee
ypaBHEHUH
3a/1aHne
DJIEeMEHTBI BEKTOPHOU ¥ CTHbii Onpoc,
Tema 3 p 9 2 0 0 3 0 0 0 0 0 0| 4 Jomarmaee
anreOpbl
3a/1aHue
AHanuTtudeckas YcrHblii onpoc,
Tema 4 reoMeTpHsl Ha 10 2 0 0 3 0 0 0 0 0 0| 5 Jomamnee
MJIOCKOCTH 3aJIaHNe
YcTHBIM ompoc,
Tema 5 BBenenue B ananus 12 3 0 0 4 0 0 0 0 0 0 5 Jomamiaee
3a/1aHne
nddepeHumranbHOE VYcTHBIN onpoc
Tema 6 Jldepenu 1 |3 ol o 4 0 0 0 0 0 0| 4 Poc,
ucurcieHne GpyHkuuu KontposbHas




OJTHOW TIEpEMEHHOM pabota
e
Tema 7 YHKIL 9 2 3 4 JlomarHee
HECKOJIbKUX
3aJlaHue
MepEeMEHHBIX
[IpomesxyTounas arrectauus B 1 38 0 0 0 0 36 0 0 SK3aMel
cemecTpe
Bcero B 1 cemectpe | 108 16 24 36 30
MHTerbaibHoe YcTHbli onpoc,
Tema 8 p 17 | 4 0 6 0 0 7 KoHTpo:bHas
UCUHCTICHHE
pabora
YcTHBIM ompoc,
Tema 9 Audpdepenmpanipie | o |y 0 6 0 0 8 JlomanHee
ypaBHEHHUSI
3aJjaHue
YcTHbIi onpoc,
Tema 10 Teopus psanoB 14 3 0 4 0 0 7 Jomaminee
3aJlaHue
YcTHBIM ompoc,
Tema 11 Teopus BeposiTHOCTEN 21 5 0 8 0 0 8 KontponbHas
pabota
[IpomexxyTouHas aTTecTanus Bo 2 38 SK3aMel
cemecTpe
Bcero Bo 2 cemectpe | 108 16 0 24 0 36 0 30
Hroro | 216 21 32 48 4 18 36




3aounas hopma oOydeHUS

Ne n/m HaunmeHnoBaHue TeM O0beM JUCHUILIMHDBI, aK. Yac.
dopma
U (uim) pasgesos  |BCEI'O KonrakTHas pa6ora o0y4arommxcs TEKVILELo
¢ MpenogaBaTesieM 1o BUAAM y4eOHbIX 3aHATHI yrit
KOHTPOJIA
epuon CamMmocTosiTeIbHASA
. yCIIEBAEMOCTH,
NPOMEKYTOYHOM pabora .
ITepnon TeopeTrnueckoro o0y4eHust IIPOMEKYTOUHOU
arrecTauuu
aTTecTaluu
(ceccun)
3anaTus 3ansaTus l(}
JeKIHOHH | CEeMHHApPCKO Kat PTl
0ro THIA ro TMIAa UK | KCP K2 K g CPkp | CP3x | CP
J | BJ | JIP 113 -g
Tema 1 MarpHute u 8 05| o o] 05 0 0 0 0 0 0| 7 | Ycrmwiionpoc,
OIPEACIUTEIN TectupoBanue
CuctemMbl TUHEHHBIX ¥ CTHBII onpoc,
Tema 2 9 9 0,5 0 0] 0,5 0 0 0 0 0 0 8 JomarHee
ypaBHEHUH
3a/1aHHe
DNIeMEHThI BEKTOPHOU Y CTHBII orpoc,
Tema 3 p 9 0,5 0 0] 05 0 0 0 0 0 0 8 Jomamiaee
anreOpsl
3a/1aHne
AHanmuTuyeckas YcrHsblii orpoc,
Tema 4 TeOMETpHUs Ha 10 0,5 0 0] 0,5 0 0 0 0 0 0 9 JlomamrHee
MJI0CKOCTH 3a/1aHue
YcTHBIM ompoc,
Tema 5 BBeaenue B ananuz 12 1 0 0 1 0 0 0 0 0 0 10 Jomamiaee
3a/1aHne
Huddepenunansuoe YcTHbli ompoc,
Tema 6 UCYHCIICHHE (PYHKITUN 10 0,5 0 0] 05 0 0 0 0 0 0 9 KonTposbnas
OJIHOM NepeMEHHOMN pabota
Tema 7 Hudbdepennmansaoe 10 0.5 0 0l 05 0 0 0 0 0 0 0 YcTHBIH ompoc,
ucuucieHue GpyHKINu JomamHee




HECKOJIBbKUX
3aJjaHue
HepEMEHHBIX
[IpomexxyTounas arrectanus B 1 4 0 0 0 0 0 0 0 4 0 0 3auét
ceMecTpe
Bcero B 1 cemectpe | 72 4 0 0 4 0 0 0 4 0 0] 60
VHTerDaIbHOe YcTHBIM ompoc,
Tema 8 p 33 1 0 0 2 0 0 0 0 0 0| 30 KontponbHas
UCUHUCIICHHUE
pabota
YcTHBIN O1poc,
Tema 9 Juddepenmmanbibie | 35| ol o] 2 0 0 0 0 0 0| 30 Tlomarttee
ypaBHEHHUS
3aJjaHue
YcTHBIM ompoc,
Tema 10 Panpr 23 1 0 0 2 0 0 0 0 0 0 20 Jomarmiaee
3aJjaHue
YcTHbIi onpoc,
Tema 11 Teopus BeposiTHOCTEN 44 1 0 0 2 0 0 0 0 0 0| 41 KonTponbHas
pabora
[IpomexxyTouHast aTTecTanus BO 2 1 SK3aMeH
ceMecTpe
Bcero Bo 2 cemectpe | 144 4 0 0 8 0 0 2 9 0 0] 121
Hroro | 216 261 8 12 2 13

Hcnonvzyemvie coxpaujenus:

JI — nexumu — 3aHATHA, PEIyCMaTPUBAOIINE TPEUMYIIIECTBEHHYIO Tiepeaady yueOHol nHpopMarmy 00yJarommMes MeJarornaeckuMu paboTHUKaMuU
OpraHu3alyy v (MJin) JIUIaMu, IPUBJIEKAeMbIMUA OpraHU3aIMel K peanu3aiui 00pa3oBaTeNbHBIX IPOTrPAMM Ha UHBIX YCIOBHUSX.

BJI — Buaeo nekuuu.

JIP — naGoparopHsbie paObOTHI.

13 — mpakTHyecKre 3aHATHS (32 UCKITFOYCHHUEM JIA00PATOPHBIX padoT).

UK — uHnuBUyanbHbIe KOHCYTBTAIUH.

KCP — KOHTPOJIb CAMOCTOSATEILHONW PaOOTHI

KD — xoHCynbTaIMK TIEpe]l IK3aMEHOM



KarTak — koHTakTHast paboTa Ha aTTECTAIMIO B IEPUO/I FK3aMEHAIIMOHHBIX CECCUI

KoHTposb - KoHTakTHas paboTa Ha aTTECTAIUIO B IIEPHOJI SK3aMEHAIIMOHHBIX CECCHUM JIJIS 3209HOH (POpPMBI 00yUeHUs
CPkp — camocTosTenpHas paboTa Ha MOATOTOBKY KypPCOBOM pabOThl/ KypCOBOTO MTPOEKTA.

CP»axk — camocTosiTennbHas paboTa Ha IMOATOTOBKY K AK3aMEHY.

CP — camocTosiTenpHas paboTa B ceMecTpe Ha MOATOTOBKY K yUEOHBIM 3aHSATHSIM.

T — TecTupoBanue.

YO — ycTHbIE OITPOCHI

J13 — noManraue 3aaaHus

KP — xoHTpOJIBHBEIE PaOOTHI

B nporiecce 00yueHus MPUMEHSIOTCS CJIEIYIONUE HHTEPAKTUBHBIE (POPMBI: JEKIUS-TUAIOT, padoTa B MaJIbIX IPYIIaXx.
Tewmsr 1-11 moryT Ob1Th OcBOeHBI ¢ mpuMmeHerreM D0 u JIOT ¢ koHTposieM B cucTeMe 3JIEKTPOHHOTO 00yUYeHUsT AKaIeMHH.



3.2. ConeprxkaHue NUCIUIUIUHBI (MOJTYJIs)

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 ypaBHenunil. YK OC-1.2

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. AnanuTu4yeckasi reomerpus Ha miaockocrtu. YK OC-1.2

Omnpenenenue u CrocoObl 3a/1aHMs MIPSMOM HA TJIOCKOCTH. BekTop HOpManu u
HaIpaBIIAIONIMN BEKTOP NpsiMoil. BzauMHoe pacnionoxkenne npsimeix. OnpeieieHue u
YPaBHEHUS DIUTUTICA, OKPYKHOCTH, TUTIEPOOITBI, TapaOOoIIbl M MX XapaKTEPUCTHKH.

Tema 5. BBegenue B anaau3. YK OC-1.1, YK OC-1.2

MHoxecTBa M onepauuy HajJ HUMH. J[eKapTOBO NPOU3BENECHUE MHOXKECTB,
OuHapHbie oTHOIIEHUSI. OTOOpaKeHUsI U UX CBOMCTBA. MHOKECTBO JEHCTBUTEIHHBIX
yucen. [lonstue dynkuuu. OcHOBHbIE CBOWCTBA (DYHKIMM M MX KiaccUUKaIus.
[Ipenen nocnepoBarenbHOCTH, npeaen ¢yHkuuu. Kpurtepuii Komm cymiecrBoBaHus
npenesa  MOCIENOBATENbHOCTH,  mpeaena  (QyHkiuu.  beckoHeyHO — Malble
MOCJIeIOBATENHHOCTU U QyHKIMH. ApudMeTndecKkre cBoicTBa rpezaena. [IpenenbHblii
Iepexol B HEPABEHCTBaX. 3amedaTelbHble mpenensl. llpegen MOHOTOHHOM
orpannueHHor (Gyukumu. HempepsiBHOCTh (yHKIHMHM, TOYKM pa3pbiBa. CBOMCTBa
HETIPEPBIBHBIX byHKIUH. HenpepsiBHOCTH AJIEMEHTapPHBIX GyHKIIUH.
Acumnrotndeckue ¢popmyibl. [IpomMexyTodHbIC 3HAYEHUST HEPEPHIBHOM HA OTPE3KE
¢byakmun. OrpaHIYEHHOCTh HENMPEPHIBHOM HAa OTpe3Ke PyHKITUH.

Tema 6. InddepenuunanbHoe ucuuciaeHne PyHKUMHA OJHON NEepPeMEHHOM.
YK OC-1.2

[Tonsatue mpousBogHor GyHkuU. OCHOBHBIE MpaBmwia AudPepeHIInPOBAHMUS.
[IponsBonHas ciaoxkHOM U oOpartHoM ¢yHKuui. I[lpow3BojHBIE HESIBHOW W
napaMeTpuyecku 3afgaHHou (QyHKiuU. [oHsATHE MPOU3BOAHBIX BBICHIMX IMOPSAKOB.
Hudbdepennman  Pynkuun. Ilpumenenne muddepeHimara B MPUOIMKESHHBIX
BbIurciieHusx. [lonstue o nuddepenimanax BpICIUX TOPAIKOB. OCHOBHBIE TEOPEMBI
muddepeHnmaabHOr0  HcunucieHus. Bospactanme u  yObiBaHue — (yHKIIHI.
XapakTepHble TOYKM (YHKIMA U XapaKTEpHbIC JIMHUH HUX TPadUKoB (IKCTPEMyM



(GyHKUMH, HAMOOJIbIIIEE U HAUMEHbLIEE 3HAUCHU (YHKLIHUU HA OTPE3KE U UHTEPBAJIE,
BBINYKJIOCTh (DYHKIIMH, TOYKH Meperuda, acuMNToThl rpaduka ¢pyHkuuu). OOmas
cxema uccieoBaHusl GyHKIUNA U TOCTPOEHUs UX rpaduKoB.

Tema 7. [AuddepeHunanbHoe HCUYUCICHHEe (PYHKIUU HECKOJIbKHX
nepemennbix. YK OC-1.1

[ToHsiTUST (PYHKIIMKM HECKOJBKUX TepeMeHHBbIX. l[lpenen W HempephIBHOCTH
bynkuuu. YacTHbie TPOU3BOAHBIE U TTOJIHBIN Tuddepennman ¢pynkiuu. [IpousBoanas
10 HAMPABIICHUIO, TPAJAUCHT PYHKIIUU. DKCTPEMyMbI (YHKIIMA MHOTHX MTEPEMEHHBIX,
HEO0OXOMMOE U TIOCTATOYHOE YCIIOBUE IKCTpEeMyMa. Y CIOBHBIN dKCTpeMyM. MeTton
MHOXUTENEN Jlarpanxa.

Tema 8. UnTerpaibnoe ucyuciaenue. YK OC-1.1

[TonsiTuss mnepBooOpa3HO W HeompeAelieHHOro wuHTerpana. (CBoiicTBa
HEONpEJIEJICHHOr0  WHTerpajga. MeTonbl  MHTErpupoBaHus  (METOJ  3aMEHbI
NEePEMEHHOM, METOJI WHTErPUPOBAHUS MO YaCTIM, WHTEIPUPOBAHUE MPOCTEHIIMX
palMoHaNbHbIX ApOoOel, UHTErpUPOBAHME HEKOTOPBIX BHJIOB HUPPALMOHAIBHOCTEM,
MHTETPUPOBAHUE TPUTOHOMETpuueckux (QyHkumii). IloHsTne onpeneneHHOro
uHTerpana. CBOMCTBa OIpeAesIeHHOro uHTerpana. OIpeneseHHbli MHTErpan Kak
bynkuus Bepxuero npenena. @opmyna Herorona-JleiiOnuia. Metoasl BIYUCICHUS
OIPEJEICHHOI0 MHTErpaia (3aMeHa IEPEMEHHOM W MHTETPUPOBAHME IO YacCTAM B
onpeneneHHoM — uHTerpane). HecoOcTBeHHble  uHTErpansl. I'eoMeTpuueckue
MIPWIOKEHUS ONPEAEICHHOTO HHTErpaIa.

Tema 9. Iudppepenunanbubie ypapaenus. YK OC-1.2

VYpaBHeHus nepBoro nopsnaka. CyliecTBOBAHHE U €IUHCTBEHHOCTb PEIICHHUS
3amaun  Komm. VYpaBHeHMS ¢ pa3fessiiOUIMMUCS NEPEMEHHBIMU, OJHOPOIHbBIC
ypaBHeHus. Jlunetnoe nudpepeHnnanbHoe ypaBHEHUE EPBOT0 NOPSAIKA. Y paBHEHHE
bepnynnu. YpaBHeHus nopsaka Bbinle nepBoro. [loHWkeHne nopsaka ypaBHEHHS.
Jluneitnpie  omHOponHble nUdQepeHiranbabie  ypaBHeHUd. DyHJIaMeHTalbHas
cuctreMa pemennil. Omnpenenurens Bponckoro. JluHeliHble HEOIHOPOIHBIE
muddepenmaibabie ypaBHeHUs. [IpUHIMN CyNepno3uIuy pelieHud. Y paBHEHUS C
noCTOSSHHBIMU Kod(dpurmenTamu. CucteMbl tuddepeHInaIbHBIX YPaBHEHU.

Tema 10. Teopus psgos. YK OC-1.1

Yucnossie psanbl. HeoOX0quMblii TpU3HAK CXOAUMOCTH YUCIIOBBIX PSAOB. Psaibl
C TMOJOXUTEIbHBIMU 4YJE€HaMU. [locTaTouHble NpPU3HAKH CXOAUMOCTH. lIpu3Haku
cpaBHeHMs. 3Hakouepenyromuecss psabl. [Ipusnak JleioHuna. 3HaKonepeMeHHbIE
psanbl. AOcositoTHasE U ycloBHasi cxoaumocTu. DyHKIuoHaabHbIe psabl. OOacTh
cxonumoctu. CreneHHbie psaabl. Teopema Abens. MaTepBan u paanyc cXOIuMOCTH.
Psnpr Teiinmopa u MaknopeHna. [IpuioskeHus] CTENEHHBIX PSIIOB K MPUOIMKECHHOMY
BBIUYMCIICHUIO 3HAYCHUS (PYHKIIMH, OTIPEJICIICHHOTO0 UHTEPBaja, MPe/eoB.

Tema 11. Teopus BepositHocTeid. YK OC-1.2
OcHOBHBIE TIOHATHS TeOpun BeposTHOCTel. CirydaitHbie cOObITHS. BeposTHOCTD



COOBITHS  (KJTACCMYECKOE, CTAaTUCTUYECKOE M TE€OMETPUYECKOE ONpeeiIeHUs
BEpOSITHOCTH). TeopeMbl CI0KEHUS BEPOATHOCTEN. Y CIIOBHAs BEPOATHOCTh. TeopeMa
YMHOXeHUsI BeposiTHOcTel. HezaBucumblie coobiTusi. DopMyria moIHOM BEPOSITHOCTH.
®opmysia baneca. IloBTopHBIE HE3aBUCHMBIEC HCIBbITaHUS. PopMmyiia bepHyium.
®opmyiia Ilyaccona. JIokanbHas U nHTErpajgbHas teopeMbl MyaBpa-Jlarmiaca.

JIMcKpeTHbIE U HEeNPEepBIBHBIE Clly4yalHble BEIUYUHbL. DYyHKIUS paclpeIeseHus
CIy4yalHOM BeIWYUHBL. [LIOTHOCTH pacmpenesieHusT HENPEPHIBHOW CIIYYalHOU
BEJIMYUHBI. YHCIIOBBIE XAPAKTEPUCTUKHU CIYYAUMHBIX BEJIWYMH: MaTeMaTUYECKOE
OKMJIAHUE, IUCIIEPCHsl, CpedHee KBAaJApaTHUUECKOEe OTKIOHEeHHe. Mx cBoucTBa.
HavanbHble M LEHTpaJIbHbIE MOMEHTBI CIy4YalHbIX BeIUYUH. OCHOBHBIE 3aKOHBI
pacnpeneneHus CIy4aWHbIX BEJIWYMH: paBHOMepHoe, bepnymnu, Ilyaccona,
AKCIIOHEHLMaJIbHOE, HOpMaibHOe. HepaBeHctBa MapkoBa u YeObimeBa. 3akoH
Oonpmmx yucen. LlenTpanbHas npeaenabHas TeopemMa.

4. Tunbi OLCHOYHBIX MaT€pHaJoB, MOKA3ATEC/IU U KPUTCPHUHU OLNCHUBAHHUSA

1.1. Ouenounsie MaTepuansl o gucuuiimae b1.0.11 Maremartuka u Teopus
BEPOSATHOCTEH BXOJAT B COCTAaB OIEHOYHBIX MaTEpHaJIOB 10 00pa30BaTEIbHOMN
nporpamme. COBOKYIHOCTH OLIEHOYHBIX MAaTE€pHAJIOB II0 BCEM JIHUCLUILIMHAM
o0Opa3oBaTeIbHOM MporpaMMBbl COCTaBIseT POHT OlleHOYHBIX cpeAcTB (nanee — DOC).
®OC wucnonp3yercs MNpU MPOBEAEHUU TEKYLIErOo KOHTPOJISI YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTecTalui OO0y4yalolmMXcs C LEIbI0 OLICHUBAHMUS JIOCTHXKEHUS
00y4alOIUMUCS MIIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS.

4.2. ®OC pa3paboTaH KaKk KOMILJIEKC TPOBEPOUYHBIX 33JaHUI PA3IMYHOTO TUTIA U
YPOBHSI CIIOKHOCTH, BKJIIOYAET KPUTEPUH M IIKAIbl OUEHUBAHMS, a TAKKE «KIHOUN»
npaBuwiIbHBIX 0TBETOB. POC (popmupyercs Kak OTACIbHBINA TOKYMEHT U XpPAHUTCS B
ANEKTPOHHOM BUJE, nocTyn K ®OC npenocTaBieH OorpaHU4eHHOMY KPYTY JIUII.

4.3. Jlns camMocTOATENbHOM pabOoThl OO0y4YalomMXCA MpPU MOATOTOBKE K
TEKyIIeMy KOHTPOJIIO YCIIEBAEMOCTH W INPOMEXKYTOYHOW aTTecTaluud B padbodmx
nporpamMmax AMCHUMIIIMH pa3MElIeHbl TUIIOBBIE NPOBEPOYHBIC 3aJaHUS, KOTOPHIE
MO’KHO YCJIOBHO pa3/IeJIuTh Ha 3a/1aHusl 3aKPhITOr0, KOMOMHUPOBAHHOTO U OTKPBITOIO
THUIIOB.

3aiaHus 3aKpBITOrO TUIA — 3TO TECTOBBIE 3a/I1aHMSI, B KOTOPBIX KK/l BOIIPOC
COIPOBOX/IA€TCS TOTOBBIMU BapHaHTaMU OTBETOB, U3 KOTOPHIX HEOOXOIMMO BBHIOPATH
OJIMH WJIN HECKOJIBKO MPaBUJIbHBIX.

3amanusi KOMOMHMPOBAHHOTO THINIA — O3TO TECTOBBIE 3aJaHUS, B KOTOPBIX
KKl BOIPOC COMPOBOXAAETCS TOTOBBIMH BapHaHTaMH OTBETOB, M3 KOTOPBIX
HEO0OXOAMMO BBHIOPATh OAWH WJIM HECKOJIBKO MPABUIIBHBIX U 00OCHOBAThH CBOM BBHIOOD.

3aanust OTKPBITOTO TUIIA — 3TO 3aJJaHUs, B KOTOPBIX Ha KaXK/blii BOIPOC JOJIKEH
OBITh IPEJIOKEH PA3BEPHYThIM 0OOCHOBAHHBIN OTBET.

B 3aBucumoctH OT THHa 3aJaHMs  PEKOMEHJOBAHBI  ONpEEsICHHAs
MI0CJIEI0BATEIIbHOCTD BBIIIOJIHEHUS! M CUCTEMA OLIEHUBAHUS BBIIIOJIHEHMS 3a/1aHU.



4.4. Tunsl 3a1aHUM, CUEHAPUH BBITIOJIHEHNS, KPUTEPUHU OLICHUBAHMS

Tun 3aganua

HNucTpyKuus

CueHappm BbINNOJTHCHHU A

Kputepun onenuBanus

3aJaHue 3aKphITOrO THIA C
BBIOOPOM OJTHOTO
MIPaBHJIBHOTO OTBETA U3
HECKOJIbKMX BapHAHTOB
MPEAJIOKEHHBIX

[IpounTaiite TEKCT,
BBIOEPUTE NMPABWILHBIN
OTBET

1. BaumaTenbHO OpoOYUTaATh TCKCT 3a/laHUSA U IIOHATH, YTO B
Ka4eCTBC OTBCTA O KUIAACTCA TOJBKO OJWH U3 MIPEIIIOKCHHBIX
BAapHUaHTOB.

2. BanmarensHO IpOoYNTATh MPEATIOKCHHBIC BAPUAHT-ThI OTBETA.

3. BeIOpaTh OZIH BEPHBIH OTBET.
4. 3anucatph ToJbKO HOMEp (Wiu OyKBY) BIOPAaHHOTO BapuUaHTa
oTBeTa (Hampumep, 3 unu B).

OTBeT cunTaeTcs BEPHBIM, €CITH
MPaBWIBHO YKa3aHa nudpa i
OykBa

3aiaHue 3aKphITOro THIA
Ha yCTaHOBJICHHE
COOTBETCTBUS

[IpounTaiiTe TEKCT 1
YCTaHOBUTE
COOTBETCTBHUE

1.BHMMaTenpHO MPOYUTATh TEKCT 3aJaHUs U MOHSTH, YTO B
KaueCTBE OTBETA OYKUAAFOTCS MAPhI AJIEMEHTOB.

2. BuuMarensHO MpovYuTaTh 00a CIIUCKA: CIUCOK 1 — BOTIPOCHI,
yTBEpKACHHUSI, (DAKTHI, TOHATUS U T.1.;

CITUCOK 2 — YTBEP)KJICHUSI, CBOUCTBA OOBEKTOB U T.JI.

3. ConocTaBuUTh JIEMEHTHI CIIMCKA 1 ¢ DJIeMEHTaMH CIIHMCKA 2,
chopMUPOBATH MapPbI SIEMEHTOB.

4. 3anucathb nonapHo OyKBbI U IU(MPHI (B 3aBUCUMOCTH OT
3aJ1aHusl) BApUaHTOB OTBeTa (Hanpumep, Al wim b4).

OTBeT cynTaeTCsi BEPHBIM, €CIIH
IPaBIIBHO YKa3aHbI IIHGPhI WIH
OYKBBI

3ajaHue 3aKphITOrO THUIA C
BBIOOPOM HECKOIBKUX
MIPaBUJIIbHBIX OTBETOB U3
HECKOJIbKMX BapUAHTOB
MPEAJIOKEHHBIX

[IpounTaiite TEKCT,
BbIOEpUTE MPaBUIIbHbBIE
OTBETHI

1.BauMaTenbHO MMPpOYUTATh TCKCT 3alaHUA U IOHATH, YTO B
Ka4€CTBC OTBCTA OXKUAACTCA HECKOJIBKO IIPaBUJIBHBIX OTBETOB U3
MPCAJIOKCHHBIX BAPUAHTOB.

2. BEnmarenpHO IIPOYUTATh NPECAJIOKCHHBIC BApUAHT-ThI OTBETA.

3. BeIOpaTh HECKOJIBKO MPABUIIBHBIX OTBETOB.
4. 3amucath TOJIBKO HOMepa (i OyKBbI) BEBIOPAaHHOTO BapuaHTa
orBeTa (Hanpumep, 1 4 wm A I).

OTBeT cYMTACTCsl BEPHBIM, CCIIH
NPaBUIIBHO YCTAHOBJICHBI BCE
COOTBETCTBUS (TIO3UIMU M3 OJHOTO
CTONOIIa BEPHO COTIOCTABJICHEI C
HO3UIUSIMH JIPYTOro)

3aﬂaHI/Ie 3aKpPBITOT'O THUIIA
Ha YCTaHOBJICHUC
IOCJIICJOBATCIIBHOCTH

[IpounTaiiTe TEKCT U
YCTaHOBUTE
MOCJIEN0BATEIBHOCTD

1. BHUMaTenbHO MPOYUTATH TEKCT 33aHUS U MTOHSTh, YTO B
Ka4yecTBE OTBETA 0XKUIAETCS TIOCIIEI0BATEIIEHOCTD JIEMEHTOB.
2. BHUMaTeIbHO MPOYUTATH MPETIOKCHHBIC BAPHAHTHI OTBETA.
3. IlocTpouTh BEPHYIO MOCIEAOBATENFHOCTD U3 MPEITOKEHHBIX
AJIEMEHTOB.

4. 3anrcatb OYKBBI/IIU(PHI (B 3aBUCHMOCTH OT 3aJ[aHFSI)
BapHaHTOB OTBETAa B HY)KHOH MOCIIEIOBATEIBHOCTH (HAIPUMED,

OTBeT cunTaeTcs BCPHBIM, C€CJIN
IMMPAaBUJIBHO YKa3aHa BCA
oCJICA0BAaTCIbHOCTD I_II/I(bp




BBA wumu 135).

3ananue
KOMOWHHUPOBAHHOTO THIIA
C BEIOOPOM OTHOTO
NPaBUIHHOTO OTBETA U3
MPEAJIOKCHHBIX U
000CHOBaHHEM BBIOOpA

[IpounTaiite TEKCT,
BbIOEpUTE MPaBUIIbHBIN
OTBET W 3aIUIINTE
apryMEeHTHI,
000CHOBBIBAIOIIME
BBIOOD OTBETA

1.BHUMaTenpHO NPOYNTATh TEKCT 3aJaHHs U MOHATh, YTO B
KauyecTBE OTBETA OKUAAETCS TOJIBKO OJIUH U3 MPEI0KEHHBIX
BapHUAHTOB.

2. BHMMaTenpHO MPOYUTATh MIPEI0KEHHBIE BAPUAHTHI OTBETA.
3. BeiObpaTh 0J1MH BEpHBII OTBET.

4. 3anucarth TOJIBKO HOMEp (MK OYKBY) BEIOPDAaHHOTO BapHaHTa
OTBETA.

5. 3anucaTh apryMeHTbl, 000CHOBBIBAIOIINE BEIOOP OTBETA
(Hanpumep, 4 TEKCT 000CHOBaHUS).

OTBeT cunTaeTcs BEPHBIM, €CIIU
NPaBWIBHO yKa3aHa Ludpa i
OyKBa M IPUBEICHBI KOPPEKTHBIE
apryMEHTBHI, UCIIOIb3yEeMbIE TIPH
BBIOOpE OTBETA

3aiaHue OTKPBITOTO THIA
C Pa3BEepHYTHIM OTBETOM

[IpounTaiiTe TEKCT U
3aIUIINTE Pa3BEPHYTHII
000CHOBaHHBII OTBET

1. BuumaTenpHO MPOYMUTATH TEKCT 3aJaHUSI U IOHSTh CYTh
BOIpOCa.

2. [Ipoxymath JOTHKY U IIOJIHOTY OTBETA.

3. 3anucath OTBET, UCTOJB3YS YETKHE KOMIIAKTHBIC
(bOopMyITHPOBKH.

4. B cimyvae pacdyeTHOM 3a/lauu, 3alIMcaTh PEIICHUE U OTBET

OTBeT cunTaeTCs BEPHBIM:

1. OtcyTcTBHE haKTHUECKUX
OILINOOK.

2. PackpbiTHe 00beMa
UCTIOJIb3YEMBIX MTOHATHH (ITOTHOTA
OTBETA).

3. O60CHOBaHHOCTb OTBETA
(Hanmu4Ke apryMeHTOB).

4. Jlormueckas
HOCJIEI0BATEIBHOCTh U3/1araeMoro
MarepHaa.




4.5. O0masn

mIKajia

OLICHUBAaHU

pE3yNbTATOB

TEKYIIEeTro

KOHTPOJIS

YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaluu o0ydaromuxcs ¢ npuMmeHenueM bPC

ECTS
HUrorosasn TpaguuuonHas bunapuas Jst
0a/IbHAs OLIEHKA cucrema cucTema | TPMuMion | Jlui Ounapnol
95-100 OTIHO A P/ Passed
85-94 B P/ Passed
75-84 Xoporto 3a4yTeHo C P/ Passed
65-74 D P/ Passed
55-64 VY 10BJIETBOPUTEIBHO E P/ Passed
0-54 HeynoBneTBopuTenbHO He 3aureno F F/Failed
CootHomieHue  0OautoB 33 TEKYIIMH  KOHTPOJIb  yCTIIEBAEMOCTH U

MIPOMEKYTOUHYIO aTTECTAIMIO, a TAKKE MMOBTOPHYIO MMPOMEKYTOUHYIO aTTECTAIUIO:

MaxkcumanpHas
MakcuManibHas cymma MakcumanbHas MakcumanbHas

. cymMa 0ajuioB 3a

OaJLJIOB 3a TEKYIIUH cymMa 0asioB 3a UTOTOBAs HOBTODHYIO

KOHTPOJIb IPOMEXYTOUHYIO OayibHas pHy
MIPOMEKYTOUHYIO
yCIIeBaEMOCTHU aTTECTaIUIO OIICHKA

aTTECTalUI0

60 OamioB 40 6amnoB 100 6anmnos 100 6amtoB
5. @opMbl  aTTEeCTALIMU, THUIOBbIE OIEHOYHbIE MAaTepuajbl s

TEKYIIEr0 KOHTPOJA YCHEBACMOCTH oﬁyqaloumxcn, KpUTepuHn M IIKaAJbI
OLCHMBAHMUSA 110 KOHTPOJbHBIM TOYKaM

5.1. B xome peammzanuu mucuumuinabl b1.0.11 Marematuka u Teopust
BEPOSTHOCTEH UCIIOJIB3YIOTCS CEAYIONTHE (OPMBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH

o6yqa}0umx051 (B TOM YHCJIC, 3a/IlaHUA K KOHTPOJIbHBIM TO‘IKaM)I

TGCTI/IPOBaHI/IG, YCTHBII}JI OIIPpOC, JOMAIIHCC 3a/1aHUC, KOHTPOJIbHAA pa60Ta.

1 cemecTp

Tema 1. MaTpuubl 1 onpegeUuTe

Bormpocs! st yctHOTO omnpoca no teme 1

Bomnpoc 1. Uto Takoe pa3MepHOCTh MATPHULIBI 711 X717
Bomnpoc 2. HazoBute TUIBI MaTpHL.
Bonpoc 3. Kakue neiicTBAsI MOKHO MPOU3BOINTH HaJ MaTpULAMHU?
Bomnpoc 4. [lepeuunciaure cBoiicTBa MaTpHil.

Bomnpoc 5. UTo o3HavaeT TpaHCIOHUPOBAHUE MATPHUIL?




TecToBbIE 3a1aHNA 110 TeMe 1

3a0anue 3akpvimozo muna ¢ 6b160poM 0O0HO20 NPABUNILHO20 OMEEemda U3
HEeCKONbKUX 8APUAHMOE NPEOSIONCEHHDIX.

1. BHUMaTEeNnbHO MPOYNUTATh TEKCT 3aJaHUsl U MOHATh, YTO B KaYE€CTBE OTBETA
OKHJAETCS TOJBKO OJMH U3 IPEIJI0KEHHBIX BAPUAHTOB.

2. BHuMaTenbHO MPOYUTATh MPEAT0KEHHBIE BAPUAHT-ThI OTBETA.

3. BblOpath O1H BEPHBINA OTBET.

4. 3anucath TOJABKO HOMEp (uiau OykBY) BBIOpDAaHHOIO BapuUaHTa OTBETa
(manpumep, 3 unu B).

1. BeauciauTh onpeneauTeb MaTPUILbI

-5 1
10 —4)
1)-10 2)0 3) 10 4) 20

3adanue 3akpvimozo muna ¢ 6b160poM 00HO20 NPABUNILHO20 OMEEemda U3
HeCKOJIbKUX 8APUAHIOE NPEOIONCEHHBIX.

1. BHUMaTeNnbHO MPOYNTATh TEKCT 3aJaHUsl U MOHATh, YTO B Ka4E€CTBE OTBETA
OKMJAETCS TOJBKO OJWH U3 IPEIJIOKEHHBIX BAPUAHTOB.

2. BHUMaTenbHO MPOYUTATh MPEII0KEHHBIE BAPUAHT-ThI OTBETA.

3. BolOpath O1H BEpPHBINA OTBET.

4. 3anucate TOJABKO HOMEp (uiau OykBY) BBIOpDAaHHOIO 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 3akpvimoco muna ¢ 6blOOPOM 00HO20 NPAGUILHO20 OMBEma U3
HEeCKOJIbKUX 8APUAHINOE NPEOI0HCEHHDBIX.

1. BHUMaTenbHO MPOYUTATh TEKCT 3aJaHus U MOHSTh, YTO B KaueCTBE OTBETA
0’KHMJIAE€TCS TOJIBKO OJIMH U3 MPEIOKEHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO NPOYUTATh MPEJI0KEHHBIE BAPUAHT-ThI OTBETA.

3. BeiOpath 071MH BepHBIN OTBET.

4. 3anucath TOABKO HOMep (uinu OyKBY) BBIOpDAaHHOTO BapuUaHTa OTBETa
(manpumep, 3 unu B).

3. Paur nyneBoil MaTpuibl A, paBeH

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

Tema 2. CucteMbl JTHHEHBIX YPABHEHU I
Bomnpocsl 111 ycTHOTO onpoca 1o teme 2

Bomnpoc 1. Uto Takoe pacuimpeHHas U OCHOBHAsI MaTPUIIbI CUCTEMBI ?



Bomnpoc 2. Kakyro MaTpuily Ha3bIBatOT HEBBIPOKIECHHOM ?
Bomnpoc 3. Uto takoe onpenenenusie CJIIY?
Bonpoc 4. B uém 3akitouaercs uaes merona ['aycca?

I[OMaHIHee 3aJaHucC 110 TCMC 2

1. Pemuth cucTeMBbI ypaBHEHUM METOJA0OM OOpaTHOM MaTpHUIlbl U 110 (hopMyiam

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

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

3x,—x,+2x,+x, =8,

x, +x,+3x,—2x, =6,

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

Tema 3. DiieMeHTHI BEKTOPHOI aaredpbl
Bonpocs! a1 ycTHOTro orpoca 1o teme 3

Bomnpoc 1. Kak HaxoasTcst KOOpAUHATHI BEKTOpaA?

Bomnpoc 2. Kakue BeKTOpbl Ha3bIBalOT COHANPABICHHBIMU ?

Bomnpoc 3. I'eoMeTpuyeckuii CMbICI CKaJIIPHOTO, BEKTOPHOTO U CMEUIAHHOIO
pou3BeAeHUs?

JlomanHee 3agaHue 1o Teme 3

1. BeIuucanuTs MoJlysib BEKTOpa a=(6;3;-2) .

2. JlaHbl NBE€ KOOpPAMHATHI BEKTOpPA x=4,y=-12 . Onpenenuts TPETHIO
KOOpAUHATY Z IIPU YCIIOBHH, UTO MOAYJIb BEKTOpA paBeH 13.

3. BekTopsl ad u b 0o0pa3yroT yroia ¢= 1200, IpUYEM ‘al =3 |b‘ - 5.
Onpenenutsb a+b u a=b )

A(3;2;-3), B(5;1; 1), C(1; - 2; 1)

OnpenenuTs €ro BHEIHUN yToJI PU BEPIIMHE A.

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

4. JlaHbl BEpIIMHBI TPEYTOJIbHUKA

5. Iloka3aTh, 4YTO TOYKHU
JIeXKaT B OJIHOM MJIIOCKOCTH.



6. Boruucaute  00b€M  TPEYrojapHOM  mUpamMuabl € BEPIIMHAMH

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

ONYILIEHHOW HA IPaHb BCD .

D(3;7;2). HaiiTu 1nvMHy BBICOTHI IMPAaMMIEI,

Tema 4. AHaIMTHYECKASI T€OMETPHUS HA MJIOCKOCTH
Bormpocs! aiisg yctHoro ornpoca no teme 4

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

Bormpoc 2. HazoBute yciioBue nepneHANKyISIPHOCTH MPSIMBIX Ha TIOCKOCTH.
Bomnpoc 3. Uto Takoe 3KCLeHTPUCUTET?

Bormpoc 4. Kak naiitu pokyc napabomsi?

Jlomarnee 3aganme 1Mo Teme 4

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

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

3. CocTaBUTh YpaBHEHUS IBYX IPSMBIX, IPOXOAIIUX Uyepe3 ToUKy A(2; 1), onHa
13 KOTOPBIX INMapajulesibHa MpsAMon 3x-2y+2=0, a npyras NepneHIuKyJIpHAa TOU K€
IIPSAMOM.

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

5. OnpenenuTts BUJ U PACTIOIOKEHNE KPUBON X' +2y’—4x+16 y=0.

Tema 5. BBeaenue B aHajIu3

Bomnpocs! a1 yeTHOrO ornpoca o teme 5

Bormpoc 1. Kakyro GyHKIMIO Ha3bIBAIOT CIOKHOMN?

Bormpoc 2. Tlepeuncnute cBoiicTBa GyHKIIUN.

Bomnpoc 3. HazoBute 0CHOBHBIE MpaBUiia HAXOXKJIEHUS MPEIETOB.
Bonpoc 4. Kakyio pyHKIIMIO Ha3bIBalOT OECKOHEYHO MajIon?
Bompoc 5. Uto o3HagaeT HempepbIBHOCTh (QYHKIIUU B TOUKE?

JlomaniHee 3agaHue 1o TemMe S

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 GyHKLNIO HA HEIPEPHIBHOCTD X—3
3. Beruncnouts npeaen QyHKIUM:
o X =3x+5 . X +4x-5 C(x=1\"  1—cosx
lim———— Iim———  lim lim———
a) Sx+7 ,0) X —8x+7,B) oo\ x+5 r) =0 X2

Tema 6. IndpepenunanbHoe ucuyucaeHne GyHKIUUM OJHOM NepeMeHHOH



Bomnpocs! miis ycTHOrO onpoca no teme 6

Bomnpoc 1. Ilouemy npou3BoHasi OT KOHCTAHTHI paBHA HYIIO?
Bompoc 2. HazoBute ocHOBHBIE TTpaBuia nuddepeHImpoBanus.
Bompoc 3. Kak HaxoauTcst mpou3BOAHASA CIOXKHONW QyHKINU?
Bomnpoc 4. YUto noHMMaroT no1 Mpou3BOAHON N-TO Mopsaka?
Bomnpoc 5. Uto yrBepxaaer reopema Oepma?

Bormpoc 6. Uto Takoe J0KanbHbIA 3KCTpeMyM (QyHKIIUH?

KonTponbsHas pabora o reme 6

Bapuanrt 1

1. Beryucnuth npon3BoHY O (YHKIIMH:

x+2 2 _
y=3 - yzarctgx 1

: 5 V= 2x+ln‘sinx+2c0sx|.

__A3x+5
2. Haiitu mpou3BOAHYIO 7 -ro HopsiaKa JJis y= 27

3. HaiiTit IpOMEXyTKH BBIYKJIOCTH BBEpX QYHKIMH » ~ Rx+1-5 )
_x*—5x+8

4. ITpoBecTH NOIHOE HCCAEIOBAHNE (DYHKIIUU g x—4

Bapuanr 2

1. Beraucnuth npou3BOAHYIO (DYHKITUH:
2x+1 2 +1

- 5 . = .
a)y t+4 6)y anm@-Sx 'anzJ;+hﬂum2x—mnﬂ.

y — 34x—1

2. Haiitu mpou3BOAHYIO 7 -T0 HOpsIAKA JJIs

4
3. HailTy IpoMesKkyTKH BBITYKJI0CTH BBepX dyHkimu ¥ = V2¥ 143
= x*—=2x+6
4. TIpoBecTH TIOJIHOE UCCIIEIOBaHNUE (DYHKITHH x-3

Tema 7. [Aud¢epeHunanbHoe HUCYUCTICHHEe (PYHKIUHA HECKOJIbKHX
nepeMeHHbIX

Bomnpocsl 151 ycTHOro onpoca 1o teme 7

Bomnpoc 1. Uto Takoe nuHUSA ypOBHS ABYX NEPEMEHHBIX?

Bompoc 2. HazoBute Heobxoaumoe ycinoBue quddepeHuupyemMoctd QyHKIHH
HECKOJIBKUX TIEPEMEHHBIX.

Bormpoc 3. Uto Takoe rpaaueHT QyHKIUU?

Bompoc 4. Chopmynupyiite HE0OXOIUMOE YCIOBHE JSKCTpeMyMma (DYHKIIUH
HECKOJIBKHUX NIEPEMEHHBIX.



JlomarniHnee 3aganue mno reme 7

1. Haiitu rpagueHT 1 ero Beauuuny B Touke M(3;4) nius GyHKIuun z=+x’+y’.
2. HaiiTu Npou3BOAHYIO IO HAaNpaBlIeHUIO BekTopa [=|3;3| mnsa QyHKIUHU
z=arctg(xy) B Touke M (1;1).
3. Haiitu npubmmkennoe 3Ha4enne GyHKuun ~38,01.
dz o 2. | x=¢'
4. BBIYHCIUTD > CCM z=arcsin (xy*); =4t

5. HaiiTu yacTHBIC IPOU3BOIHBIC (DYHKITHI:
a) z :£+X; 6) z=x"+y";, 8) z= cos(ax+by); 2) z=+4x"+y%; 0) z= arctgﬁ.
y X Y

6. Haiitu nokaibHbIi SKCTpeMyM z=3x y°—y’—x°.

2 cemecTp

Tema 8. UnTerpajibHoe ucYuCICHUE
Bormpocsl i1t ycTHOT0 onpoca no teme 8

Bomnpoc 1. Kakyro ¢yHKIHIO Ha3bIBAIOT MTEPBOOOPA3HON?

Bomnpoc 2. Ilepeuncnnte cBONCTBA HEONPEIETEHHOTO HHTErPaIa.

Bomnpoc 3. HazoBute MeTO1bl BBIYUCIIEHUS ONPEAEICHHOTO UHTErpaa.

Bompoc 4. B uéMm 3akitoyaeTcs TE€OMETPUYECKUN CMBICI OIPEIEIEHHOIO
uHTerpana?

Bompoc 5. Kakoit unTerpan Ha3bIBalOT HECOOCTBEHHBIM ?

KonTponbsHas pabora o teme 8
Bapuanr 1

1. Haittu HeonpenesIEHHBIE NHTETPAJIbI:

x2—4x+ldx. J- dx' e e3xdx J‘V4+lnxdx
a) %/; 6) \/CIgX -sIn” X B) J‘l+e3x. r) X '

2. BeruncnuTh onpeieéHHbIE NHTETPaIbL:

1 2 V4
I de J.\/4—x2dx J.xsinxdx
a)or t6) , B) .

12 o
3. BeIYMCIUTE MI0Iaab GUIYpPhl, OTPAHMYEHHOMN TMHUAME =l=x y y=x-1,

Bapuant 2

1. Haittn HEonpenesIEHHbIE NHTETPAIBI:



lnx 2x dx
. 3 dx.
2 Ism x-cosxdx- J -[x2+6 x r) J.coszxtgx.

2. Beruncaurs OI'[pGI[GJ'IGHHLIG I/IHTeraHBI:

1 3

J. L I\/ 9—x%dx Ix sin 3xdx
9— x?

a) ° , 0)° , B) O :

—54 2 _
3. BeI4ucIuTh miomans GUrypsl, OrpaHMYEHHON TUHUAME 7 YEX y y=x+6,

Tema 9. Iludppepenunanbabie ypaBHEeHHUS
Bomnpocs! aiis yctHOro onpoca no teme 9

Bompoc 1. Kakoe ypaBHeHue Ha3bIBaoT nudQepeHnmanrbHbM ?

Bompoc 2. Kak onpeaensiercst mopsigok auddepeHImanbHOro ypaBHEeHN?
Bompoc 3. Yem otnnyarorcs oOliee U 4acTHOE petieHus: 1udpepeHuaibHOro
ypaBHEHUS?

Bompoc 4. Ilpu kakux ycnoBusax ¢GyHKUUS f(X,)) Ha3bIBA€TCA OJHOPOAHON 1n—TO
U3MEPEHU?

JloManiHee 3aanue 1o Teme 9

Pemute nuddepeHumanbHble ypaBHEHUS:
— 2 Y 2y
9 Y =X HL ) xyryx, y(1)=0, B y=x"S %, 1) yrry-sin2x

Tema 10. Teopus psinoB
Bomnpocse! aiis yetHoro onpoca o reme 10

Bomnpoc 1. Uto o3Ha4aeT cXoAMMOCTh YUCIOBOTO psijia?

Bompoc 2. HazoBute HeoOX0aUMbIH TPU3HAK CXOJAUMOCTH psija.
Bompoc 4. Chopmynupyiite npusnak JleiOnuia.

Bomnpoc 5. Kakoii ps1 Ha3pIBalOT MaKOPaHTON?

JlomarniHnee 3aganue mo teme 9

1. UccnenoBaTh psisibl HA CXOAUMOCT:

$_m+sn oy oml S ( _1)'1
a) n=1 1_5m_n7, 6) n=1 100“_1, B)n:1 n 4n
2. Haiitu o61macth CXOQUMOCTH psijia Z %
x2 x3 (_1)n71 .
X——+——...+ X —...
3. Haiitu cymmy psima - 2 3 n

4. BeryuciauTh NpuOIMKEHHO 3HaueHue € ¢ TouHocThio 710 0,0001



Tema 11. Teopus BeposiTHOCTEH
Bomnpocs! 1514 yctHOro omnpoca 1o teme 11

Bompoc 1. Kakoe coObITHE HAa3bIBalOT HEBO3MOKHBIM?

Bormpoc 2. TloueMy BepoATHOCTh IPUHUMAET 3HAYeHUs U3 Auana3zona ot (0; 1)?
Bomnpoc 3. Yto Takoe ycioBHasi BEpOSATHOCTb?

Bomnpoc 4. Kak MOHO 3a7aTh CJIy4ailHY1O BEJIUYUHY ?

Bonpoc 5. UTo0  mOKa3pIBalOT  YHCIOBBIE  XAPAKTEPUCTUKU  CIyYaWHOU
BEJIMYUHBI?

KonTponbHas padota no teme 11

Bapuanr 1

1. Jaun psan pacupenenenus 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. BepositHOoCTh TOTO, uTO H000€ M3 1000 u3enuii He BBIICP)KUT MPOBEPKHU Ha

HajexHocTh, paBHa (,001. OmnpenenuTh BEPOSATHOCTh TOTO, YTO HE BBLAECPKAT
MPOBEPKM HA HAJCKHOCTh HE MeHee NBYX m3aenuid u3 1000, eciom Kaxaoe U3 HUX
MPOBEPSAETCS HE3aBUCUMO OT APYTUX U3IAETUM.

pacmpezaeneHus Buaa f | x|=

3. Haittu uucnoBele xapakrepuctuku CB (E(x), D(x)) X, umeroieid 3akoH
—(x+3)2

]- e 32
2V2m

Bapuanr 2

1. an psan pacnpenenenus 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 TOrO, uTO Jt0O0€e M3 500 M3menuil He BHIAEPKUT MPOBEPKHU Ha

Haie’)KHOCTh, paBHa 0,03. OnpeneauTs BEpOsSTHOCTh TOTO, YTO HE BBIAEPKAT MPOBEPKU
Ha HAJCKHOCTh HEe MeHee NByX m3aenui u3 500, ecnu Kaxka0e U3 HUX MPOBEPSIETCS
HE3aBUCHMO OT JPYTUX U3JEIIUM.



3. Haiitu uucnoBeie xapakrepuctuku CB (E(x), D(x)) X, umeroieid 3akoH
—(x=5)
1 —5
acripee/iCHus BUa f(x|=—e
pacrp flx)=
5.2. TunoBbie OIIEHOYHBIE MaTEpPHAIBI JIJISl TEKYILIETO0 KOHTPOJIS YCIIEBAEMOCTH

oOy4aromuxcs (BHE KOHTPOJIbHBIX TOYEK): IPUBEACHBI B 1. 6.2.

5.3.  OnuH WM HECKOJIBKO TEMaTHUYECKUX OJIOKOB TUCIUILIMHBI 3aBEPIIAIOTCS
KOHTpoIbHOM Toukoil (masiee — KT). Texkyummii KOHTpOdb YyCHEBAEMOCTH IO
JTUCUUIUIMHE mpeaycMarpuBaeT He MeHee 2 (nByx) u He Oosee 10 (mecatu) KT B
TE€YEHUE MEPHUOJAa OCBOCHHUS TUCLUHUIIIIUHBI.

MakcumalibHOE KOJIMYeCTBO OamioB 3a Jo0od Tun pador B pamkax KT
coctanisietr 100 (cTo) Oanios.

Pacnipenenenue BecoBbix K03 ¢puurentoB no KT B pamkax TeKyI1ero KOHTPOIs
YCIEBAEMOCTH 1O JUCHUILUIMHE U OPMYJIbI pacuera:

Pe3ynbpTaT KOHTpOIBEHOU
MaxcnmansHoe Koaddumment TOYKH, YIACTBYIOIINNA B
HaumenoBanue KOJIMYECTBO OAJIOB 3a 4 y o
o Beca (dbopMUPOBaHUN UTOTOBOM
KOHTPOJIbHOM pabory B pamkax KT, . .
KOHTPOJIbHOM OaJUILHON OIIEHKH II0
TOYKH KOTOpOE MOKET HabpaTh
CTy1eHT TOUYKH JTUCIUILTHHE (OTpa)kaeTcs B
xypHaie bPC B C/10)
1 cemecTp
KT-1 100 0,2 20
KT-2 100 0,2 20
KT-3 100 0,2 20
0,6 60
2 ceMmecTp
KT-1 100 0,3 30
KT-2 100 0,3 30
Uroro: — 0,6 60

®dopmyiia pacuera pe3yiabTaTa KOHTPOJIbHOU TOUKH:
PesynbpTaT KOHTpOJIbHOM TOUKK = KosnuecTBO 6amioB 3a padoty B pamkax KT x
KoadduureHT Beca KOHTPOILHON TOUKHU.

5.4. ®opMbl TEKYIIETO KOHTPOJIS yCIieBaeMOCTH oOyuaromuxcs B pamkax KT
Y TUIIOBBIE OLIEHOYHBIE MAaTEPUAJIbL:

1 cemecTp

KT-1

Tembr 1-2

Tecmuposanue no meme 1.
Yemuvwiti onpoc no meme 2.
HHomawnee 3a0anue meme 3.



KT-2

Tema 3-4

Yemuuwiti onpoc no meme 3.
Jlomawmnee 3adanue no meme 4.

KT-3

Tembr 5-7.

Yemmuwiii onpoc no meme 5.
HHomawmnee 3a0anue no meme 6.
Komnmponvuas paboma no meme 7.

2 cemecTp

KT-1

Tema 8-9.

Yemuuwiii onpoc no meme 8.
Koumponvnas paboma no meme 9.

KT-2

Tema 10-11.

Yemmuwiii onpoc, domawnee 3adanue no meme 10.
Konmponvuas paboma no meme 11.

Jist ka0l (opMbl TEKyIIEro KOHTPOJISI YCIEBAEMOCTH OOYYalolUXCsl B
pamkax KT onpeneneHsl KpuTepuu OLICHUBAHUS PE3YJIHTATOB BBHITOJIHEHUS 3aaHUSI.

1. Kpumepuu oyenusanus mecmuposaHusl:

Kpurepuu onenku Juanazon Omnucanue KpuTepus
0aJIJIoB
KonnuecTBo npaBMIIbHBIX OTBETOB
0
MmeHee 55%
75 KomndecTBo nMpaBMIIBHBIX OTBETOB OT
55% mo 64%
KomanuectBo 50 KonudecTBo nMpaBUILHBIX OTBETOB OT
IIPaBUJIBHBIX OTBETOB 65% 1o 74%
75 KonnuecTBo npaBWIbHBIX OTBETOB OT
75% no 84%
100 KonnuecTBo npaBMIIBHBIX OTBETOB OT
85% mo 100%
HMToro MmakcuManbHO: 100

2. Kpumepuu oyenusanus oomauwine2o 3a0anusi:

Jnamnazon

Kpurepuun orieHku
PUTCP 1 0a/u10B

Onucanue KpuTepus




41-70 JleTanpHOE, TOCIEI0BATEIBHOE
OIMCAHMUE XOJa PEUICHUI TpUMeEpa
[ToBEpXHOCTHOE OMMCAHUE XOAa
Conepxanue u 21-40 P .
pEelIeHUl puMepa
pacKpbITHE
. [ToHATHS pacKPBITI MUHUMAJILHO WUJIU
BBIOpPaHHBIX MOHSITUI
0-20 HE PacKpBIThI BOBCE
He npencrasiien/ npeacTasieH
MHUHUMAJIbHBIN X0/l pelIeHUs IPUMepa
KoLiiectso 30 KonnuecTBO BRIMOIHEHHBIX 3aaHUN
JINYECTB
oT 85% mo 100%
BBITTOJTHEHHBIX »
. KonnuecTBO BBINMOTHEHHBIX 3a/JaHUM
3aJaHuI 15 0 0
oT 55% no 84%
KonnuecTBO BBINMOJHEHHBIX 3a/JaHUM
O V]
Menee 55%
| ITOro MakCHMAIbHO: 100

3. Kpumepuu oyenusanus KoHmpoabHou pabomol:

Kpurtepuu onieHku Jluanasox Onucanue KpuTepus
pHTEp OaoB PHTEP
31-50 JleTanbpHOE, IOCIIEA0BATEILHOE
OINKMCAHMUE X0 PEIICHUN TpruMepa
IloBepxHOCTHOE OmHCcaHUE X04a
Conepxanue u 16-30 P .
pelieHui npuMepa
pacKpbITHE
. IToHSITHA pacKPBITEI MUHUMAIIBHO WIIH
BBIOpAHHBIX MMOHSATHN
0-15 HE PacKpbIThI BOBCE
He nipencrasnen/mpencraBineH
MHUHHUMAJIbHBIN X0/l pElIeHUs IPUMeEpa
16-20 [IpencraBnennast uHGOpMAIIHSI
JIoCTOBEpHOCTH U MOATBEPKICHA CChIJIKAMU HAa UCTOYHUKHU
aKTyJIbHOCTD [IpencraBnennas undopmaius
uH(popmMauu 0-15 YaCTUYHO MMOATBEPIKIACHA CCHUIKAMU Ha
VMCTOYHUKH WJIM HE MOJITBEPIK/ICHA
30 Koyin4ecTBO BBINOJIHEHHBIX 3aaHUN
oT 85% 1o 100%
KosnmuecTBo »
KonnuecTBO BBINMOTHEHHBIX 3a/JaHUM
BBIIOJIHEHHBIX 15 o o
N oT 55% no 84%
3aaHuM >
0 KonnuecTBO BBINMOTHEHHBIX 3a/JaHUM
MeHee 55%
HTtOoro MakcumasbpHO: 100

4. Kpumepuu oyenusanus ycmno2o onpoca:

Junanazon 6ajuioB Onucanue KpuTepus

85-100 OOyJaronuiicsi TOJIHO H3Jaraer marepuan (oTBe4yaeT Ha




BONPOC), Ja€T NPaBUIbHOE ONPENEICHUE OCHOBHBIX
MOHSATUM;, OOHApY>XMBAaeT TMOHMMAHUE MaTepualia, MOXKET
000CHOBAaTh CBOW CYXKJACHUS, IPUMEHUTh 3HAHUS Ha
NIPAKTUKE, TPUBECTU HEOOXOUMBIE MPUMEPHI HE TOJIBKO U3
y4eOHHKa, HO M CAMOCTOSITEJIbHO COCTaBJICHHBIC, U3JIaraeT
Marepual MOCJIEeIOBATEIbHO U MPABUIIBHO C TOYKU 3PECHUS
HOPM JIMTEPATYPHOIO SI3bIKA.

OOyuatomuiics Aa€T OTBET, YJOBIETBOPSIONIUN TEM XKe
TpeOOBAHUSM, YTO U JIJIs1 OLICHKH «OTIWYHO», HO JIOIyCKAEeT

65-84 1-2 om0k, KOTOpBIE CaM ke UCIPABIISET, U 1-2 HegoueTa B
IIOCJIEIOBATEIbHOCTH 51 SA3BIKOBOM opopmieHun
U3J1aracMoro.

OOyuaronuiics OOHapy>XMBaeT 3HAHWE U TOHHMAaHUE
OCHOBHBIX TMOJIOKEHUN JAHHOU TEMBI, HO U3JIaraeT MaTepuan
HEMOJIHO U JIOMYCKAeT HETOYHOCTH B ONPEICICHUHN TTOHITHH
55-64 Wik GOPMYITUPOBKE MIPABUII; HE YMEET JOCTATOYHO ITyOOKO
U JI0Ka3aTeJIbHO O0OOCHOBATh CBOU CYXJAECHHUS U IPUBECTU
CBOM NPUMEPHI; U3JIaraeT MaTepual HEemoCIeq0BaTeIbHO U
JIOITYCKAeT OMIMOKHU B S36IKOBOM O(OPMIICHUH HU3JIaraeMOTO0.
OOyuaronuiics  oOHapy>XKMBaeT  HE3HAHHE  BOMPOCA,
JOIyCKAaeT OWMOKK B (OPMYIMPOBKE ONpPEIEICHUN U
OpaBWJ, HWCKAXKAIOUIME UX CMBICT, OECIOPSIIOYHO U
HEYBEPEHHO M3JIaraeT MaTepual.

0-54

5.5. Onrcanue TONOTHUTENLHBIX MaTEPUaIOB U 000PYA0BaHUS, HEOOXOUMBIX
JUTSL BBITIOJTHEHUS TIPOBEPOYHBIX 3aJIaHUM (npu HeobXxooumocmit).

JUist pemeHus 3ajad OTKPBITOrO THIA (JOMAIIHEE 3aJaHHe, KOHTPOJIbHAS
paboTa), TECTOBBIX 3aJlaHUM CTYJIEHTY pa3peliaeTcs HCIOIb30BaHUE KaJbKyJIATOPA;
nporpamMMm s paboOThl € 3JIEKTPOHHBIMH TabauUamMu JUisi 00pabOTKM, aHalu3a U
BU3yaJIM3alUH JTAHHBIX.

6. @®opMbI IPOMEKYTOUYHOM ATTECTALMH, KPUTEPUHU M LIKAJIA OLlCHUBAHUS,
THIIOBbIE OLCHOYHbIE MATEPHAJIBI 110 JUCHUILJINHE (MOTYJIs1)

6.1. [IpoMexxyTouHas aTTecTaus MPOBOAUTCS B popme: 3auéTa, IK3aMeHa.

1. st ctyneHToB 09HOM (hopMbI 00yueHus: 1 cemecTp — IK3aMeH, 2 ceMecTp —
9K3aMEH.

2. JIns ctyaeHTOB 3a04HON opMbl 00ydeHus: 1 cemecTp — 3auét, 2 cemecTp —
HK3aMeEH.

3auéT nmpoxoauT B (hopMe YCTHOTO coOece0BaHUS IO OJHOMY TE€OPETUIECKOMY
BOIIPOCY U BBIMOJHEHUS IPAKTUUYECKOTro 3a/1anusi. Ha moaroToBky kK oTBeTy naércs 45
MUHYT.

DK3aMeH MpOBOAUTCA B NHUCbMEHHON ¢dopme. OOyyaromuiicss mnoy4yaer



HK3aMEHALlMOHHBIM OWJIET ¢ BapuaHTaMu TpEX 3aJaHuil paznuyHoro tuma. Ha
BbITIOTHEHUE 3aaHuii 1aétcst 40-60 munyT. [1o 3aBepiieHnr NoAroTOBKU HEOOXOUMO
MpEeJCTaBUTh OTBEThl B MUCHMEHHOM BHJIE, MOJPOOHO HU3JIOKHUB XOJI BBITTOJHEHUS
3aJIaHus, CAENaTh BEIBOBI (TP HEOOXOIUMOCTH).

[Ipu peanuzamuu npomexytouHoi arrectanuun B D0/JJOT moryr OBbITH
UCnoJib30BaHbl cienyroue popmbl: yeTHo B JJOT — B popme 060CHOBaHHBIX OTBETOB
HAa 3aJlaHus pa3iuyHoro tuna; nucbMeHHo B C/1O — B popme mucbMeHHOTo pernieHus
3alaHuil paznuyHoro tuna; rectupoanue B CLO.

6.2. TunoBbIie OIIEHOYHBIE MATEPHAIIBI TPOMEKYTOUHON aTTECTALIMI
1 cemectp

BOHDOCBI JUISL IOATOTOBKH K 3a4€Ty, YK3aMECHY

Matpuiisl. OCHOBHBIE OIIPEEIICHHUS.
Onepanuu Hax MaTpuaMU U UX CBOKCTBA.
OnpenenuTeny KBaJpaTHbIX MaTPHIL.
CBoiicTBa onpeaenuTenei.
OOGpaTHas Matpuiia.
Panr marpuup.
Cucrema n TMHEWHBIX YPABHEHNN C N IEPEMEHHBIMH.
Martpuunsblil MeToA peuieHus onpeneneHnon CJIIY.
. Meron Kpamepa pemenuns onpenenennon CJIY.

10. Meton I'aycca pemenust onpeaenennon CJTY.

11. IToHATHE KOMILIEKCHOTO YHUCJIA.

12. Monyiib 1 apryMEHT KOMIUIEKCHOT'O YHCIIA.

13. AnreOpandeckass (opma  KOMIUIEKCHOTO  yucia. JleWctBus — Haj
KOMIUIEKCHBIMH YHCJIaMH B aJireOpandeckoi popme.

14. TpuronomeTrpruueckas ¢GopMa KOMIUIEKCHOTO uwmciia. JledcTBus Hanx
KOMIUIEKCHBIMU YHUCTIaMH B TPUTOHOMETPHUECKOH opme

15. Iloka3arenbHast popMa KOMILJIEKCHOT'O YUCIIA.

16. Onpenenenne reoMETPUYECKOrO0 BekTOpa. JIMHEWHBIE omepanuu Haxa
BEKTOpPaMHU.

17. CxanapHoe npousBeaeHHe BeKTOpoB. JiinHa BekTopa. OnpeneneHue yria
MEXIY BEKTOPaAMHU.

18. YcnoBrue OpTOroHAIBHOCTH ABYX BEKTOPOB.

19. YcnoBue KOJUIMHEAPHOCTH JABYX BEKTOpPOB. BeKTOpHOE Ipou3BeleHue
BEKTOPOB.

20. CMelIaHHOE  MPOU3BEACHUE BEKTOPOB. YCJIOBHE KOMIUIAHAPHOCTU
BEKTOPOB.

21. Tlpsimasi Ha MJIOCKOCTH.

22. Yron mexay npsAMbIMHU. PaccTosiHEE OT TOUKH 0 HPSIMOM.

23. KpuBble BTOPOro NOPSIAKA: OKPYKHOCTB, JJUIAIIC.

24. KpuBble BTOpOro nopsijaka: napadona, runepoosna.

25. ITnockocth. B3anmHoOE pacnoioxeHne mI0CKOCTEM.

WA R W=



26. Ilpsmass B mpocTpaHcTBE. B3amMHOE pacnonoxkeHue MNpsIMBIX B
MPOCTPAHCTBE.

277. B3auMHO€E pacrookKEeHUE TPSIMON U TIIIOCKOCTH.

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

29. Ilpenen dyukimu. OCHOBHBIE TEOPEMBI O MpeEIeiax.

30. HenpepbiBHOCTH (yHKIIMH. Pa3pbiBbl GyHKINU.

31. [IpousBoaHas PyHKIMKM OJHOW TEpeMeHHOW. BhIumclieHHe MPOM3BOIHON
CJIOHOM, 00paTHOM, MapaMeTPUIECKON 1 HESIBHO 3aJ]aHHOW (PYHKITUH.

32. OcHoBHbIe npaBwuia AuddepeHInpoBaHusl.

33. luddepeniman QyHKIIUU U €T0 TEOMETPUIECKUN CMBICIL.

34. Ilpumenenue nuddepeHmanra K NpUOIMKEHHOMY BBIYUCICHUIO 3HAYEHUS
byHKIIH.

35. IIpousBoanble U AUQdepeHnanbl BHICIINX MOPSIAKOB.

36. OcHoBHBIE TeOpeMbl TUDPEPEHIINATEHOTO UCUUCIICHHUS.

37. IlpaBuiio Jlonurans.

38. MOHOTOHHOCTb U TOYKH IKCTpeMyMa (PYHKIIMU OJTHON TIEPEMEHHOM.

39. BeINyKJI0CTh-BOTHYTOCTh (DYHKIIMM U TOYKHU TIeperuoa.

40. AcumnroTsl rpaduka QyHKIIHUH.

41. OGmras cxema uccieaoBaHusl GYHKIMM U TOCTPOEHUS UX TPadUKOB.

42. ®ynkuuu Heckonbkux nepeMeHHsix (PHIT). OcHoBHBIE onpeaeneHusl.

43. ®OHIL. IIpenen u HENPEPHIBHOCTb.

44. ®HII. CroiicTBa HEMPEPHIBHBIX (DYHKIIHIA.

45. OHII. Jluaum ypoBHA. ['‘eomeTpuyeckuit CMbICT (QYHKIMH JBYX
NIEPEMEHHBIX.

46. ®HII. YacTtHble MPOU3BOAHBIE.

47. ®HII. YacTtHble MPOU3BOAHBIE BBICIINX MTOPSIKOB.

48. ®HII. Ilpumenenue mnosnHoro mguddepeHunana K HOPUOIUKEHHBIM
BBIYHCIICHUSIM.

49. I'paguent. [Ipon3BoiHAsI IO HAPABJIEHUIO.

50. DkcTpemyM (QyHKIHMH IBYX NiepeMeHHbIX. OCHOBHbBIE OMPEICICHUSI.

51. JloctaTouHoe ycioBue sKcTpeMyma GyHKIIMU JBYX MEPEMEHHBIX.

52. Heobxoaumoe yciaoBHe 3KcTpeMyMa (QyHKIUU IBYX EPEMEHHBIX.

Tunoseie 3agaHus JIJIs 3a4€Ta, DK3aMEHA

sinx —Inx
Xx+5

y 2x—y"
2. Haiitu rpaguenTt QyHKIUH ZZ% B TOUKe (2: -2).
Xty

1. Haiitu mpoun3BoiHy0 QyHKIIHH Y =

2

3. Haiitu npomexxyTku yObIBaHUSI GYHKUIUUA Y= :1;);

4. Haiitu mpomssoanyro GyHkmuu Y = Sin(x?).

5. Haniucatp ypaBHeHue kacarenbHOM ¢(yHkmuu Yy = In(3x+1) B TOuke C
abcuuccon x,=0.



6. BeraucauTe BCce 4acTHEIE IMPOU3BOAHBIC BTOPOI'O IOpsAAKA IJIA q)y}IKI_II/II/I Z
=5xX’y? —2xy +4

2 32 -1
7. Haiitu onpeaenures MaTpuibl A= ) _011 2 ° 4
1 0-3 5

-2 -3 3 2

1 -2 -4 4

-3 -3 1 2

4 -3 3

8. Jlana matpuna A =
9JIEMEHTA MATPHIIHI a;3.

. HaliTu anreGpanveckoe I0MOTHEHUE

_ 2
9. Haiitn npouseoanyo gyHkipmu Y =X"€0S"3X .
X~y
xy

10. HaliTi 4acTHBIE TPOU3BOIHBIC IEPBOTO MOPSIKA Z=

2 2
)
11. HaiiTu Touku nepernda QpyHKIMU X

2 ceMecTp

Bonpock! [j1sl HOATOTOBKM K 3a4€TY, DK3aMEHY

[lepBooOpa3Hasi U HeonpeAeIeHHbII HHTEeTpal.
CBoiiCTBa HEOIIPEAEIEHHOTO NHTETpaa.
MeTtoabpl HHTErPUPOBAHUS.
Ornpenenenue onpeaeieHHOro HHTErpaa.
CBoiicTBa ONpEAEIEHHOTO HHTETpaa.
®opmyna Herotona-Jleiionuma.
MeToibI BBIUMCIIEHNS ONPEACIEHHOIO UHTETpaa.
HecoOcTBennslii nuTerpan 1-ro pojaa ¢ 0eCKOHEUHBIMH MpEACTIaMu.
HecobcTBeHHBII HHTErpall 2-ro poAa ¢ 0ECKOHEYHBIMH Pa3pbIBAMHU.
10. [IBoriHou nHTerpan. OnpeaeneHue. I'eoMeTpuuecKuii CMBICI.
11. Beruucnenue JBOMHOrO MHTETPAIa B AEKAPTOBOM CUCTEME KOOPAUHAT.
12. 3ameHa nepeMeHHOI B IBOMTHOM HMHTETPAJIE.
13. Beruucnenue ABOMHOTO MHTETPaAJia B OJISIPHOM CUCTEME KOOPIMHAT.
14. Tpoiinoit unterpan. Onpenenenue. ['eoMeTprudeckuili CMbICIL.
15. BriunciieHre TpOMHOTO HHTETpajia B IEKapTOBOM CUCTEME KOOPAUHAT.
16. O6bikHOBeHHBIE MU PepeHnnanbubie ypaBHeHUs. OCHOBHBIE OTIPEICIICHHUS.
17. Iuddepenmanbable YpaBHEHUS TEPBOTO TOPAJKA C Pa3aessIIONUMUCS
[IEPEMEHHBIMU.
18. O0mee pemeHue  OMHOPOAHOrO  JIMHEHHOTO  AudPepeHIInaIbHOTO
YpaBHEHUS BTOPOTO MOPSIIKA C TOCTOSHHBIMU KO3 (DUITMEHTAMH.
19. Yucnossie psanpl. OCHOBHBIE ONIPEACIICHUS.
20. CoiicTBa CXOASIIMXCSA YACIOBBIX PSJIOB.
21. HeoOxoauMBbIil TpU3HAK CXOIUMOCTH YHUCIIOBOTO psJia.

RN R WD =



22. JloctaTouHbIE MPU3HAKU CXOAUMOCTH PSIAOB C MOJ0KUTEIbHBIMU YJIECHAMM.

23. 3unakouepenyromuecs psiabl. [Ipuznak JleliOuuia.

24. 3HakoniepeMeHHbIe psijbl. AOCOTIOTHAS U YCIIOBHAS CXOJIUMOCTH.

25. ®yHKUMOHaANBHBIE psiAbl. OCHOBHBIE ONPEICICHUS.

26. O6smacTh CXOUMOCTH CTETICHHOTO Psja.

27. CBO#CTBA CTEIIEHHBIX PSIOB.

28. Pagwl Teitnnopa u MakiiopeHa. OCHOBHBIE ONPEEIEHUS.

29. Teopema o paznoxenuu ¢yHKuuu B psg Teitnopa.

30. Pa3znoxxeHne OCHOBHBIX (DYHKITUI B CTEIICHHBIC PSIJIBI.

31. I[IpumeHeHUe CTENEHHBIX PSIIOB K MPUOIMKEHHOMY BBIYUCICHUIO 3HAYCHUS
byHKIIH.

32. IlpuMeHeHne CTEMEHHBIX pAJOB K MNPUOIMKEHHOMY BBIUYHCICHHIO
UHTEerpasa.

33. Cnyuaiinbie coObITHsI. OCHOBHBIE OTIPEICIICHHUS.

34. JleiicTBUS HaJ COOBITHSIMM.

35. Onpenenenue BEpPOSTHOCTH COOBITHM (CTaTUCTUYECKOE, KIACCUYECKOE,
reoMmerpudeckoe). CBOICTBA BEPOSITHOCTEH.

36. YcnoBHast BepOSITHOCTh. Teopema yMHOKEHUSI BEPOATHOCTEM.

37. Teopema crnoxeHHs] BEPOSITHOCTEH.

38. Ciyuaiinble BenurHbl. OCHOBHBIE ONPEICIEHUS.

39. 3akoH pacrpenenaeHus TUCKPETHBIX CITyYailHbIX BEJIMYHH.

40. 3akoH pacnpe/ieieHus] HENPEepPbIBHOW CIydYailHOW Benu4uHbL [IM1OTHOCTH
pacnpeesieHus U €€ CBOMCTBa

41. OyHKUMA pacupeaeiaeHus CIyYalHbIX BEJIMUYUH U €€ CBOMCTBA.

42. YucnoBble XapaKTEPUCTUKHU CITyYalHBIX BEJINMYUH.

43. XapakTepUCTUKH TTOJOKEHUS.

44. OcHOBHBIE 3aKOHBI pacnpeaenenus (OnHoMuanbHeIN, [lyaccona).

45. OcHOBHBIE 3aKOHBI pacHpejesicHus (PaBHOMEPHBIM U TOKa3aTeJIbHBIM
3aKOHBI).

46. OCHOBHBIE 3aKOHBI pacupe/eiaeHus (HOPMaIbHBIA 3aKOH).

Tunosbie 3aJaHusi AJ1 SK3aMCHaA

dx
5-9x°

1. Bwruucnurth uHTETpa |

2. DBbIYUCINTB HHTETPAI f (x—1)cosxdx.
0

3. JIBa cTpelika cienaiu 1o OJJHOMY BBICTpeIly Mo MullieHu. W3BecTHO, 4TO
BEPOSATHOCTh MONAJAHHWS B MHUILEHb JJIsI OJHOTO U3 CTpenkoB paBHa 0,6, a mus
npyroro - 0,7. Haiigutre BEpOATHOCTb TOTO, YTO TOJIBKO OJIMH U3 CTPEIKOB IMONAJET
B MUILICHb.

4. IlpoBoasTcssi TpU HE3aBUCHUMBIX HCIBITAHUSA, B KaXJIOM U3 KOTOPBIX
BEPOSTHOCTh HACTYIUICHUS HEKOTOPOTO COOBITHS MocTosiHHA. CiydaiiHas BelWYuHa

o . DX M(X)=2,1
X — gncno nosenennit co6srrus 4 . Haiitu ( ), €CJIM U3BECTHO, YTO (X)=2, .



5. Haiitu TOuKy nepecedeHus IByX MPSIMbIX 4x - 4y -9=0,2x+ 5y +19=0.
6. Haiitn KOOpMHATEI LIEHTpa u panuyc OKPY>KHOCTH

4x* +4y* —12x+24y—-4=0
7. Omnpenenuts yroil ¢ Mexay IByMs IPSIMbIMU: Sx—y+7=0;3x+2y=0.
lim Sn+7

n—»>0
8. BBIUHCINTD Ipe/eIT MOCIeA0BaTEIbHOCTH 3—4n
2
. NXx +5-3
lim————

9. Beraucnuts npexet GyHkimn 2 X —2
10. Haiitu o0IIMi UHTErpal G bepeHIHaTBHOrO yPABHEENS
Axdx — 3ydy = 3x2ydy — 2xy2dx.

!/

y-==x* y1)=0.

(=1)

nlnn °

==

11. Haiitu pemienue 3anaun Komm:

12. HMccnenoBaTh CXOAUMOCTH psifia Z
n=1

1 vy
13. IToMeHATh NOPAIOK UHTETPUPOBAHUS f dyf flx,yldx.
0 y

u]
14. BeruncanuTh IBOMHOW UHTETPAIT ff V1+x’+y*dxdy | rne D- YeTBEPTh Kpyra
D

X +y’<1.



Tunosbie npoBepoYHBIC 32JaHUA VISl CAMOIIOATOTOBKH 00y4aouerocsi K
MPOMEKYTOYHOM ATTECTALMU:

Tun 3aganus

CueHapuu BBITIOTHEHUS

Tumnosskle 3a1aHUA

3amaHue 3aKpBITOrO
THUTIA C BELIOOPOM
OJTHOTO TIPABHUIIHOTO
OTBETa U3 HECKOJBKUX
BapUaHTOB
MPEATI0KEHHBIX

1. BHUMAaTeIbHO NPOYUTATh TEKCT
3a[]aH}A U MOHSTh, YTO B KAYECTBE
OTBETa 0XKMJAETCS TONBKO OJIMH U3
MIPEUIOKEHHBIX BAPHAHTOB.

2. BHUMaTenbHO NPOYUTATh
MIPEATI0KEHHbIE BAPHAHTHI OTBETA.
3. BeIOpaTs OOWMH BEPHBIHA OTBET.
4. 3anucatb TOJIBKO HOMEp (MITH
OyKBY) BEIOpaHHOTO BapuaHTa
oTBeTa (Hanpumep, 3 uiu B).

[IponsBoaHas GpyHKINHU B TOUKE — ITO:
1) byskIus

2) uucno

3) BekTOp

YcnoBue f(x,)>f(x), ecinu x, <x COOTBETCTBYET
¢byHKINHU, KOTOpas

1) Bo3pacraer;

2) He yObIBaeT;

3) He BO3pacTaerT;

4) yObIBaer.

3aaHue 3aKpBITOrO
THIIa Ha YCTaHOBJICHUE
COOTBCTCTBUA

1. BHUMAaTEIbHO MPOYUTATH TEKCT
3aJlaHMs U MOHSTh, YTO B KAYECTBE
OTBETa OXKHIAIOTCS MaphI
JIIEMEHTOB.

2. BHnMartensHO pounTaTh 00a
CITHCKA: CITUCOK | — BOTIPOCHI,
YTBEpKICHUS, (DaKThI, TOHATHS U
T.0.;

CITUCOK 2 — yTBEPKJEHUSI, CBOHCTBA
0OBEKTOB U T.].

3. ComnocTaBHUTh DJIEMEHTHI CIIMCKA
1 ¢ snemeHTamMu crmucka 2,
c(hopMHpPOBATH TAPHI DIIEMEHTOB.
4. 3ammcatp momapHo OyKBHI
mudpbI (B 3aBUCHIMOCTH OT
3aJlaHKs]) BAPUAHTOB OTBETA
(manpumep, Al nin b4).

1. YcTaHOBUTH B3aMMHO OJJHO3HA4YHOE
COOTBETCTBUE MEKIY MOHITHEM U (HOPMYIIOH

dopmyia Tun neTErpana
A)f flx|dx 1) HecobcTBeHHBIIH
UHTErpal
b 2) Heomnpenenennplii
B)f flx|dx MHTETpa
" 3) OnpeneneHHbIN
C)f f x| dx MHTErpa

2. YcTaHOBUTE COOTBETCTBUE MEXKIY
bopMyII0ii U Pe3yJIbTaTOM.

dopmyiia Pesynprar
‘ 18
A) [ dx
9 : 1
B) f Vxdx
0
0
3
C) [ e*dx

3aaHue 3aKpBITOrO
THUIIA C BBIOOPOM
HECKOJIbKHUX
[PaBHJIBHBIX OTBETOB
U3 HECKOJIbKHX
BapUaHTOB
NPEIUIOKESHHBIX

1. BHUMaTenpHO MPOYUTATH TEKCT
3a[jaH}A U TOHATh, YTO B KA4ECTBE
OTBETa 0XKMIAETCA HECKOIBKO
MIPaBUIIBHBIX OTBETOB U3
MIPEUIOKEHHBIX BAPHAHTOB.

2. BHUMaTenpHO NPOYUTaTh
MIpeUIOKEHHBIC BAPHAHTHI OTBETA.
3. BeIOpaTh HECKOJIBEKO
MIPaBUIIBHBIX OTBETOB.

4. 3anmcarb TOJILKO HOMepa (HiIu
OyKBBI) BRIOPAaHHOTO BapHaHTa
oTBeTa (Hampumep, 1 4 nmu A T).

1. Juddepenunan GpyHKIMU paBeH:

a) df (x|=f (x)

2. HaliTu npoMeXyTKH BO3pacTaHUs
bynkimn  y=x"—3x+2

I)xeR

2)(2;+)

2)(1;+oo)

4) (-0;1)

3amaHue 3aKpBITOrO
THUIIA Ha yCTaHOBJICHUE
MIOCIIeJOBATEILHOCTH

1. BHUMaTeIpHO NPOYUTAT TEKCT
3a/laHus U TIOHATh, YTO B KAYECTBE
OTBETA 0XKMIAETCS

1. Vkaxxute nocieqoBaTeIbHOCTD
JeMCTBUH MPU UCCIIEJOBAHUH (PYHKIIUH Ha




MIOCJIEI0BATEILHOCTD 3JIEMEHTOB.
2. BHUMaTenbHO NPOYUTaTh
IIPEAI0KEHHbIE BApHAHTHI OTBETA.
3. [loctpoutsb BepHYIO
MIOCJIEI0BATEILHOCTD U3
MPEIIOKCHHBIX 3JIEMEHTOB.

4. 3anucatb OyxBbI/TIDPHI (B
3aBUCUMOCTH OT 3aJ]aHUS)
BapUaHTOB OTBETA B HY>KHOH
TIOCJIEI0BATENILHOCTHU (HAIIpHUMeEp,
BBA wm 135).

MOHOTOHHOCTb:
a) Onpenenuts OOD;
b) Haiitu npon3BoHy0 NEPBOTO NOPSAKA;
¢) Haiitu kpurnyeckue TouKy;
d) Haiitu 3Haku BTOpO# NPOU3BOAHOM.

1. Vkaxure mociaeaoBaTeabHOCTh JEHCTBUM
P UCCIIEIOBAHUN (DYHKITUU Ha BBIMYKJIOCTD:

a) Omnpenenuts OOD;
b) Haiitu npon3BoHYyI0 BTOPOrO MOPSAIKA;
¢) Haiitn xpuTHueckue TOUKH
MIPOU3BOJIHOM BTOPOTO MOPSIKA;

d) Haiitu 3HaKu BTOpO# IPOU3BOAHON

3amanne
KOMOHHHUPOBAHHOTO
THTIA C BELIOOPOM
OJTHOT'O TIPABHIIEHOTO
OTBETA U3
MPEUIOKECHHBIX U
000CcHOBaHHEM BBIOOPA

1.BHyuMaTrensHO MOpPOYUTATH TEKCT
3a7aHus U MOHSTH, YTO B KaYECTBE
OTBETa OXKMJAETCS TOJBKO OJIWH U3
MIPEUI0KEHHBIX BAPUAHTOB.

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

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

5. 3anucatb apryMeHTBHI,
00OCHOBBIBAIOIIME BBIOOp OTBETA
(mammpumep, 4 TeKCT 000CHOBaHHUSA).

1. Onpenenutb TOYKY, B KOTOPOU Mpees

byHKINHU, U300paXKeHHON Ha PUCYHKE, paBeH

2,5. P600HyﬁTe CBOM BBIOOD.

vy M
2,5
2,5

)

X

H

Voo

2. VYkazaTb TOUYKY, B KOTOPOH (YHKIIHS,
n300pa’keHHas Ha pUCYHKE, UIMEET pa3phiB
BTOpOro poaa. OO0CHYHWTE CBOI OTBET.

TN

3amanne OTKPBITOTO
TUIA C Pa3BEPHYTHIM
OTBETOM

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

2. IIpogymate JIOTUKY K TIONHOTY
OTBETA.

3.3amucate  OTBET,  HCIOJB3YS
YETKUC KOMITaKTHBIC
(OpMyITHPOBKH.

4.B cmyyae pacdyeTHOW 3aJayd,
3aIMCaTh PEIICHUE U OTBET

1. IlpuBenuTe MOTHOE pENIEHUE IPUMEPA:
HaWTU UHTErpall

fxln xdx

2. llpuBenute mMOTHOE PEIICHUE MpPUMEpa:

x

. — Jv. 52
HAWTH POM3BOJHYIO Y =V X" €

6.3. Kpurepuu u mkana oueHruBanus Ha ocHoBe bPC

Kpurepuu u OanipHas 1IKana onpeaesstoTcs mpenogaBareieM

Kpurepun oneHnBanus

PesynbTaT B 6aiuiax

JlaH TNOJHBIM, B JIOTMYECKOW ITOCIIEIOBATEIBLHOCTH Pa3BEPHYTHIN
OTBET Ha IIOCTABJIEHHBIM BOMNPOC, I€ OH IPOAEMOHCTPUPOBAI
3HAaHUS TIpeaIMeTa B TIOJMHOM oObeMe Yy4eOHOW MporpaMMel,
JOCTaTOYHO INTyOOKO OCMBICIMBAET AUCLHILIMHY, CAMOCTOSATENBHO,
U UCYEPNBIBAIOIIC OTBEYAET Ha JONOJHUTEIBHBIE BOIPOCHI,
NPUBOAUT  COOCTBEHHBIE IIPUMEPBI 1o npobiaemMaTuke
IIOCTaBJIEHHOIO BOINPOCA, PEUIWI IPEAJIOKEHHBIE IPAKTUYECKHE
3a7aHus 0e3 omnOoK

40




JlaH pa3BepHYTBI OTBET HAa IMOCTABJIEHHBIA BOMPOC, A€ CTYIEHT
JEMOHCTPHUPYET 3HaHHs, NPUOOPETEHHbIE Ha JIEKIIMOHHBIX U
CEMHHApCKHX 3aHATHSX, a TaKXE€ IMOJy4YeHHBIE MOCPEIACTBOM
M3y4YeHHs] 00s3aTeNbHBIX YYEOHBIX MaTepuajoB MO Kypcy, HaeT
AprYMEHTUPOBAHHBIC OTBETHI, NPUBOAUT TPUMEPHI, B OTBETE
MPUCYTCTBYET CBOOOAHOE BJaJIEHHE MOHOJIOTHMYECKON pedblo,
JIOTUYHOCTh U TOCJIEN0BATENbHOCTh OTBeTa. OHAKO JOMyCKaeTcs
HETOYHOCTh B OTBeTe. Pemmi mnpeanoKeHHbIE IPaKTUYECKUE
3a/1aHusl C HEOOJIBIIIMMH HETOYHOCTSIMHU.

30-39

JlaH OTBeT, CBUAETENbCTBYIOIINI B OCHOBHOM O 3HAHHMH IMPOLIECCOB
H3y4aeMoi JUCUUILINHBI, OTJIMYAIOIIUICS HEIOCTaTOYHOMI
TIIyOMHON W TOJHOTOW pPAaCKPBITHUS TEMbl, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpHWH, c1a00 CHOPMHUPOBAHHBIMU HABBIKAMH aHAJIM3a
SIBJICHUM,  MOpPOLECCOB,  HEAOCTATOYHbIM  YMEHHMEM  J1aBaTh
apryMEHTHPOBaHHBIE OTBETHI M MPUBOIUTH IPUMEPHI, HETOCTATOYHO
CBOOOJHBIM BIIaJICHUEM MOHOJIOTUYECKOW PEUbl0, JJOTUYHOCTHIO U
MOCJIEIOBATEILHOCTHIO OTBETA. JlomycKaeTcss HeCKOJIbKO OMMOOK B
COICp)KaHUHU OTBETA M PEIICHUHU MPAKTUYECKUX 3aJaHUMN.

20-29

JlaH OTBET, KOTOpPBIA COIEPKUT PSAJ CEPHE3HBIX HETOUYHOCTEW,
OoOHapy>KUBAIOIIMK HE3HAHHE MPOLIECCOB M3Y4YaeMOH NpeaMETHOU
o0jacTd, OTIMYAIOUIMIICS  HErNIyOOKUM  pPacKpbITUEM  TEMBI,
HE3HAHMEM OCHOBHBIX BOIIPOCOB TEOpPHUH, HEC(HOPMHUPOBAHHBIMU
HaBbIKAMM aHaJIW3a SBJIEHUMN, IPOIECCOB, HEyMEHUEM J1aBaTh
apryMEHTHPOBaHHBIC OTBETHI, CJ1a0bIM BJIaJIEHHEM MOHOJIOTHYECKOM
peYbI0, OTCYTCTBUEM JIOTHYHOCTHU U MOCIEA0BATEIBHOCTU. BBIBOIBI
IIOBEPXHOCTHBI. PellieHne npakTU4YecKuX 3aJaHuil HE BBINOJIHEHO,
T.. CTYAGHT HE CIOCOOEH OTBETHTh Ha BONPOCHl JaXe IMpu
JIOTIOJIHUTENBHBIX HAaBOJSIIMX BONPOCAX MPENOIaBATENS.

0-19

6.4. Onrcanue TONOTHUTEILHBIX MaTEPUaIOB U 000PYA0BaHUS, HEOOXOTUMBIX
JUTSL BBITIOJTHEHUS TIPOBEPOYHBIX 3aJIaHUM (npu HeobXxooumocmit).

JIns  BBIIONHEHWA 3aJaHUM  PA3IMYHOIO THUIIA CTYJIEHTY pa3pelaercs
UCIOJIb30BaHUE KAJIbKYJISTOPA; MPOrpaMM IJisi paboThI C 3JIEKTPOHHBIMH TaOIUIIaMU
1711 00pabOTKH, aHAIHM3a U BU3YyaIM3alliK JaHHBIX. I MOCTPOCHHS HHTEIUIEKT-KapThI
U MOJENEHd B pa3IMYHbIX HOTAMSAX CTYACHTY MOXHO HCIOJb30BaTh JIIOOOH
COOTBETCTBYIOIINMI OHJIAWH-UHCTPYMEHT.

7. MeToanueckre MaTEepHAJIbI 110 OCBOCHUIO TUCHMILIMHBI (MOYJIA)

Jist  u3ydeHHsT OCHOBHBIX  BOIPOCOB  00pa3oBaTelIbHOM  MPOrpamMMbI
HEOOXO0/IMMO KOHCIEKTUPOBATh MaTepualbl JEKIUHA, paboTaTh ¢ PEeKOMEHI0BAaHHON
mpernojiaBateyieM — JIMTepaTypod, a  Takke  pecypcamMud  HMHPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTn « HTepHeT». s npuobpeTeHnst HaBhIKOB aKTUBHOTO
WCIIOJIb30BAHUS 3HAHUHN MOJIE3HO 0OCYKIATh IJIAHOBBIE W BO3HUKAIOIIME BOMPOCHI, a
TaK)Ke pelaeMble 3a7aud Ha MPAKTUYECKUX 3aHATUAX. UTOOBI Jierdye W MpOodYHEee
YCBOUTh MaTEpUall CIeIyeT IOCTOSIHHO WCHOJIb30BaTh KOHKPETHBIE IPUMEPHI,
CpaBHEHUS U3 YK€ MOJTYyUYEHHBIX 00JIacTel HayK.



JIns 3akperuieHus U3y4YeHHOTO MaTepualia JAaHbl BOMPOCHI MO KaXJAOW TeMe
JTUCHUIUIMHBI, HA KOTOPBIE CIIEYET CAMOCTOSITEIbHO HAWTU OTBETHI.

BaxxHoil cocTtaBHOM uYacThi0o YydeOHOro TMpolecca B By3e SBISIOTCS
npakTH4ecKue 3aHsAThd. [IpakTUdyeckue 3aHSATHUSI MPOBOJSATCS TJIaBHBIM 00pa3oM IO
JTUCIUIUIMHAM, TPeOYyIOIIUM 3aKpeIUICHUs] HaBBIKOB peIIeHUs 3a7ad, U MOMOTaioT
CTyJCHTaM TIJIy0)Ke YCBOWTH y4eOHBIM MaTepuaa, MpuoOpecTd YMEHHUsS MPUMEHSThH
MPUHIIUAIBI CUCTEMHOTO TMOJX0/1a K PElISHUI0 Pa3HOOOPa3HbIX 3aj1au, ONpPEeACIsITh U
OIIEHUBATh PECYPCHI U CYIIECTBYIOIIME OrPaHUUCHUS PA3HOTO POJia MIPOEKTOB.

[Ipy TOATOTOBKE K MPAKTUYSCKUM 3aHATHAM HEOOXOAMMO IPOAHAIM3UPOBATH
KOHCIIEKT JICKIIMM, O3HAKOMHUTHCS C PEKOMEHJIOBaHHOW JIUTEpaTypod IO
COOTBETCTBYIOIIEH TEME, OCYIIECTBUTH IMTOATOTOBKY 10 PEKOMEH/IOBAHHBIM B pabouei
IporpaMMe BOMpPOCaM JiJisi 0OCYKJICHHSI TEMbI, BBINOJHUTD JOMAIIHEE 3aaHue (mpu
HEOOXOTUMOCTH).

Heo6xoauMo MOMHHTH, UYTO Ha JIEKIMH OOBIYHO paccMaTpHUBAETCS HE BECH
Marepuall, a TOJbKO ero 4acth. OcCTajbHas €ro 4acTh BOCIIOJHSIETCS B MPOIECCe
CaMOCTOSITeILHOM paboThl. B ¢Bsi3M ¢ 3TUM paboTa ¢ PEKOMEHI0BAaHHOM JINTEPATy POt
obsi3atenbHa. Oco0oe BHUMAHHE MPU ATOM HEOOXOJAMMO OOpaTUTh Ha COJEpKaHUe
OCHOBHBIX TIOJIO)KEHUM M BBIBOJIOB, OOBSICHCHHE SBJICHHH W (PAKTOB, YSICHEHUE
MPAKTHYECKOTO TMPUIIOKEHUS paccMaTpPUBAEMbIX TEOPETHYECKUX BOIPOCOB. B
IpoIiecce ATOM pabOThI CTYICHT JIOHKEH CTPEMHUTHCS TIOHATh U 3alIOMHUTh OCHOBHBIS
MOJIOKEHUSI paccMaTpMBaEMOro MaTepualia, IPUMEPbI, MOSCHSIONIME €ro, a TaKXkKe
pazo0paThCs B WUIIOCTPATHUBHOM MaTepuasie. B mporiecce MOATOTOBKH K 3aHATHSAM
pPEKOMEHIyeTCsl B3aMMHOE OOCYXJCHHE MaTepualia, BO BpeMs KOTOpPOTO
3aKPEIUIAIOTCS 3HAHUSA, a TakKe NPHOOpeTaeTcsl MpakTUKa B U3IOXKCHUH U
Pa3bSICHEHUHU MOJYYCHHBIX 3HAHUMN, pa3BUBAETCS peub. [Ipy HEOOXOAUMOCTH CleayeT
oOpamaTbcsi 3a KOHCYJbTallMe K MpernojaBaresio (B TOM YHUCIE MO AJIEKTPOHHOU
nourte). [lmaHupyss KOHCyJbTalMiO, HEOOXOAMMO XOPOIIO MPOAyMaTh BOIPOCHI,
KOTOpbI€ TPeOYIOT pa3bsCHEHMs. 3aKaHYMBATh MOJATOTOBKY CIEIyET COCTaBJICHHUEM
m1aHa (KOHCIIEKTa) M0 U3y4yaeMOMY MaTtepuaity (BOIpocy). DTO MO3BOJISIET COCTABUTh
KOHIICHTPUPOBAHHOE, CXXaTOE€ MPEJCTABICHUE IO H3yYaeMbIM BOIMpOcaM. 3alucu
MMEIOT TIEPBOCTEIICHHOE 3HAYCHUE JJISI CaMOCTOSITEIbHOM padoThl cTyJeHTOB. OHH
MIOMOTAlOT TMOHATh IOCTPOEHUE H3Yy4YaeMOIro MaTepuasa, BBIJICIUTh OCHOBHBIC
MOJIOXKEHHMS, MPOCIICANTh MX JIOTHKY. KpoMe Toro, BejeHHE 3ammceil crocoOCTByeT
MIPEBPAIISHUIO YTEHHUS B aKTUBHBIM IIPOIICCC, MOOMIN3YET, HAPSAY CO 3PUTEILHOM, 1
MOTOpHYIO mHaMmATh. CleayeT MOMHUTh: Y CTYAEHTa, CUCTEMATHYECKH BEIYLIErO
3alMCH, CO3JACTCS CBOM WHIWBUIYAIbHBIH (DOHI METOMAMUYECKHX MATEPHAIIOB IS
OBICTPOrO TOBTOPEHUSI M3YYEHHBIX BOIPOCOB, MJiI MOOWIM3AIMM HAKOTUICHHBIX
3HaHuM. OCOOEHHO Ba)KHBI U MMOJIE3HBI 3aMMUCH TOT/Ia, KOTJa B HUX HAXOIST OTPaKEHUE
MBICJIH, BOHUKIIIKE MTPU CAMOCTOSITENIbHON padoTe.

[Tocne u3ydeHus: 6a30BBIX TEM Kypca MPOBOAUTCS TEKYITUNA KOHTPOJIb 3HAHUU
CTYJICHTOB B BHJIC OINPOCa WJIM MUCBMEHHOTO TECTHUPOBaHUS. THUIOBBIE TECThI U
3aJIaHMS 110 TeMaM JIMCIMIUTMHBI IPUBE/ICHBI B CIISIIUAIbHOM pa3jiesie JaHHOH paboyeit
IIPOTrPaMMBl.

[ToaroToBka K TEKyLIEMYy W IPOMEKYTOYHOMY KOHTPOJIIO IIpe/roaraet
W3yYCHHE TIPEACTABICHHBIX BONPOCOB K 3a4yeTy, paboTy Haa TeCTaMH,



MPEACTABICHHBIMU B JaHHOW pabodeil mporpamme, BBIIIOJIHEHHE CEMECTPOBOU
MPOEKTHOM pabOThl MO MPUMEHEHUIO CHCTEMHOTO MOAXO0Ja U METOAOB CUCTEMHOTO
aHanM3a K BBIOpaHHOMU cUCTEME.

PaGota B ManibIX rpymnmax —3TO OJJHa U3 CaMbIX MOMYJISIPHBIX (hOPM MPOBEACHUS
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 CIIyIIaTh, BEIPAOATHIBAThH
ol1iee MHEHHE, pa3pelllaTh BO3HHKarolue paszHoriacus). Llens naHHON (dopMbI
IIPOBEJCHUS 3aHATUI: IPOAEMOHCTPUPOBATH CXOACTBO WIIM PA3JINYUs OIIPEIAECICHHBIX
SBJICHU, BBIPA0OTATh CTPATETHIO WM pa3paboTaTh IJIaH, BBISICHUTH OTHOIIICHUE
pa3IMYHBIX TPYII YYACTHUKOB K OJTHOMY M TOMY k€ Bompocy. B xone 3Toit paboTsl
JOTIOJIHUTENIBHO PEIIAlOTCs CIEeAYIONINe 3ajada: pa3BUTHUE HABBIKOB OOIICHUS U
B3aUMOJICUCTBUS B rpymnmne, (GOpMUPOBAHHE LIEHHOCTHO-OPUEHTALIMOHHOTO €AMHCTBA
Ipynmbl, MOOUIPEHHE K THOKOW CMEHE COLMAalIbHBIX pOJIEM B 3aBUCHUMOCTU OT
CUTYyalWHU.

['pynma cTyIeHTOB JEINUTCS HAa HECKOJBKO MabIX Ipyril. KomnuecTBo rpyrin
OTNpEJENSIeTCs] YUCIOM TBOPUECKUX 3aJlaHui, KOTOphle OYyIyT O0OCYXKIaThCs B
nporecce 3aHATHS. Maibie Tpyninbsl GOPMUPYIOTCS MO0 MO KEJAHWIO CTYJEHTOB,
7100 1O POJICTBEHHOM TeMaTuKe s o0cyxkenus. Kaxxnas manas rpymma oocyKaaet
TBOPUYECKOE 33/IaHHE B TEUEHHUE OTBEACHHOI0 BpeMeHNU. OCHOBHOM ATal — MPOBEACHUE
OOCY>KI€HHsI TBOPUECKOIrO 3aJaHusl. 3acilylIMBAIOTCS CYKJEHUS, IMpeiiiaraeMble
KaXXJ0M MaJIOW TPYyIIION MO TBOPUYECKOMY 3aJaHut0. [IpenomaBarens 1aeT oneHOYHOE
Cy)KJIeHue M paboTe MajblX TPy, [0 PEUIEHUI0 TBOPYECKHX 3aJaHUi, U
3¢ (GEKTUBHOCTH MPEATIOKEHHBIX MyTEH pPelIeHHs.

8. YueOnan mureparypa u pecypcbl HHGOPMALIMOHHO-
TeJIeKOMMYHHKAIMOHHOI ceTn UHTepHeT

8.1. OcHoBHas nuTEpaTypa

1.  CemenoB, B.A. Maremarnueckre METOJIbI B T'yMaHHTApPHBIX
uccienoBanusx : yueOHuk juist By3oB / B. A. Cemenos, B. A. Makapuauna. —
MockBa:  WMzpmarenbctBo  FOpaiitr, 2025. — 242 c.—  (Bsicuee
obpazoBanue). — ISBN 978-5-534-20644-9. — TekcT : SJIEKTPOHHBIA //
O6pa3zoBarenbHas miatgopma FOpaiit [caift]. — URL:
https://urait.ru/bcode/564372

2. JHopodeea, A.B. Beicmias Maremaruka ajisi T'yMaHUTapHBIX
HarpaBJieHU : yueOHuK i By30B / A. B. JlopodeeBa. — 3-e uzj., nepepad. u
non. — Mocksa : WznarensctBo IOpaiit, 2025. — 422 c.— (Beiciiee
obpazoBanue). — ISBN 978-5-534-17098-6. — TekcT : 5JIeKTpOHHBIA //
O6pa3zoBarenbHas matdopma Opaiit [caitT]. — URL:
https://urait.ru/bcode/559918 (nara oopamenus: 23.10.2025).

3. HopodeeBa, A.B. Beicmas wmarematuka. COOpHHMK 3ajad :
yueOHo-ipakTHueckoe nocobue / A. B. JlopodeeBa. — 2-e uzn. — Mocksa :
M3narensctBo  IOpaiit, 2025.— 177 c.— (Beicmee o6pa3oBaHue). —



https://urait.ru/bcode/564372

ISBN 978-5-534-15648-5. — Texkct : snektpoHHblid // OOpa3zoBarenbHas

miarpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/559960 (nata
oOparmenus: 23.10.2025).
4. Cenmpix, WM.I0. Beicmmas wmaTemMaTtnka i TyMaHUTapHBIX

HampaBieHuil : y4yeOHUK u mnpakTukym s By3oB/ W. lO. Cenpix,
1O. b. I'pe6GenmukoB, A. lO. IlleBeneB. — Mocksa : M3znarensctBo FOpaidt,
2025. — 393 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-19258-2. —
Texcr : anexkrponHsIii / O6pa3oBatenbHas iardopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/560548

5.  BBeneHue B BBICIIYIO MATEMATHKY : YY€OHUK M MPAKTHUKYM IS
By30B/ moj obmei pemakiueir M. b. Xpumynosoit, W. U. [{piranok. —
Mocksa :  WUznarensctBo  FOpaiir,  2025. — 478 c.—  (Beicuuee
obOpaszoBanue). — ISBN 978-5-534-15087-2. — TeKCT : S3JIEKTpPOHHBIA //
O6pa3zoBarenbHas matdopma FOpaiit [caift]. — URL:
https://urait.ru/bcode/560153

8.2. JlonosHUTENbHAS TUTEpaTypa

1. boromonoB, H.B. Maremaruka: y4eOHUK I BY30B/
H. B. boromonos, II. . Camoiinenko. — 6-¢ wu3m.,, mnepepad. W JIOM. —
MockBa:  WMzpmarenbctBo  FOpaiitr, 2025.—  400c. —  (Bsicuee
obpaszoBanue). — ISBN 978-5-534-20141-3. — TekcT : D3JIEKTPOHHBIA //
O6pa3zoBarenpHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/

2. Manyrun, B.A.Maremarnuecknii aHanu3 i1 OKOHOMHCTOB:
Y4EOHUK W TPAKTUKYyM MJisg CpeaHero mnpodecCUOHaIbHOro 00pa3oBaHMs/
B.A.Manyrun.— 3-e uzn., nepepad. u non.— Mocksa: U3gatensctBo HOpaiiT,
2024.— 557c.— (Beicumiee oOpaszoBanue).— ISBN 978-5-534-17808-1. —
Texct : snektponubii // OOpaszoBatenwbHas miatdopma OpaiiT [cait]. —
URL:https://urait.ru/bcode/538306

8.3. HopwmaruBHBIEC TpaBOBbIE JOKYMEHTHI M HHAs MpaBoBasi HHGOpMAIIHS
He ncnons3yrores

8.4  HurepHer-pecypchl

OOyuaromuMcss obecriedeH A0CTyn K marepuanam kypca B CHO Axagemun
http://lms.ranepa.ru, a Takxe dYepe3 CalT HaydyHOU OMOIMOTEKM K CIEIYIOIUM
MOJIMTUCHBIM AJIEKTPOHHBIM pecypcaM:

Pycckos3brunbIie pecypCesl

- DJEeKTPOHHBbIE YYEOHUKH BJIEKTPOHHO-OMOnnoreuno cucremsl (OBC)
«Auibyre»

- DJEeKTpOHHBIE YYEOHUKH dJIEKTPOHHO-OmOnuoreunor cucremnl (DBC)
«Opatim»

- DNEeKTpOHHBIE YYEOHUKH JIIEKTPOHHO-OMOmuoTeunoit cucremsl (IBC)
«/lanvy


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

- DIIeKTpOHHBIE YYEOHUKH JJIEKTPOHHO-OMOImoreunoit cucrembl (DbC)
«ZNANIUM.COM»

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

- DIIeKTpOHHBIE YYEOHUKHU dJIEKTPpOHHO-O0nOmoTeyHoi cucteMsl (ObC) «IPR
SMART»



9. MarepuajibHO-TeXHMYeCKasi 0a3a, HWH(POPMANMOHHbIC TEXHOJIOIHUH,
nporpamMMHoe odecrieyeHre 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Ne i/t

Haumenosanue

1.

Crnenuyaiu3upoBaHHble 3aJIbl JJIsi MPOBEACHUS JIEKIUH, OCHAICHHBIE MEPCOHATBHBIM
KOMITBIOTEPOM/HOYTOYKOM U MYJIbTUMEAUMHBIM MPOSKTOPOM

AyIHTOpUM W KOMIBIOTEPHBIE KIIACCHI, O0OPYIOBaHHBIC MMOCAJAOYHBIMH MECTaMU H
MEPCOHAIIBHBIMU ~ KOMIIBIOTEPaMU C BBIXOJAOM B VHTepHeT Mg mNpoBeAeHUs
MPAKTUYECKUX 3aHITUI

«MTC JIunk» — poccuiickas miargopma A OHJIaWH-KOMMYHHMKAllMd U COBMECTHOM
pabotsl komana; «AHnekc TeremocT» — cepBHC Il BUIeOKoHDepeHuii ot SHmekca;
S-meccenxep

TexHuueckue cpencTtBa OOYYEHHS: TMEPCOHATIBHBIE KOMITBIOTEPHI;, TPOTPaMMHBIE
cpezcTBa, obecneunBaroIye npocMoTp Buaeodaiinos B popmarax AVI, MPEG-4, DivX,
RMVB, WMV nporpammsl [ij1s1 pabOThI ¢ AJIEKTPOHHBIMU TabauiaMu a1 00paboTKH,
aHamM3a M BH3YaIM3allUU JIAHHBIX; COOTBETCTBYIOIME OHJIAWH-UHCTPYMEHTHI IS
MOCTPOSHHSI MHTEIUIEKT-KapThl U MOJEIIEH B Pa3IMYHBIX HOTAIHIX

Hayuynas Oubnuorexka (B T.4. 3JIEKTPOHHBbIE WH(OPMAIMOHHBIE PECYpChl HAyYHOMH
OMOINOTEKN)

CJ10 Akaaemun https://Ims.ranepa.ru/
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