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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

K ocHoBHEIM IeJIsAM OCBOCHUA JUCHUITIINHBI «BrIcnias MaTeMaTHUKay CJICAYCT OTHCCTHU:

- BOCITUTAHKE Y CTY/ICHTOB O0IIel MaTeMaTHUECKON KYJIbTYPhI;

- IPHOOpETeHNE CTYICHTaMH IMPOKOT0 Kpyra MaTeMaTHYECKUX 3HaHUH, YMEHHI 1 HaBBIKOB;

- pa3BHUTHE CIIOCOOHOCTH CTYICHTOB K MHAYKTHBHOMY M JICIYKTHUBHOMY MBIIIJICHUIO HAPSTY
C pa3BUTUCM MaTeMaTHYECKOU HHTYUIIHU,

- yMEHHE CTYJACHTaMH Pa3BUBATh HABBIKK CAMOCTOSATEIBHOTO N3yUeHHs YIeOHOH 1 HAyIHOU
JIUTEPATYPBI, COACPIKALIEN MATEMAaTUYECKUE CBEICHNS U PE3YJIbTaThI;

- MOJITOTOBKY BBHICOKOKBATH(DUIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBHSIX IH(DPOBOIA
TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHYECKUX PUCKOB COBPEMEHHON IIU(PPOBON IKOHOMHUKH.

K ocHOBHBIM 3a/1a4aM OCBOCHHMS AUCIMIUIMHBI «BbICIIas MaremMaTuka» cienyeT OTHECTH:

- OCBOGHHE CTYJICHTAMH OCHOBHBIX MOHATHH, METOJO0B, (OPMHUPYIOMHUX OOLIYIO
MaTeMaTH4eCKyIO MOJrOTOBKY, HEOOXOIUMYIO [UIs YCIEIIHOTO PEIICHHUS MPUKIAIHBIX 337134,

- (opmMupoBaHuEe y CTyJeHTa TpeOdyeMoro Habopa KOMIIETCHIIUH, COOTBETCTBYIOIIUX €TI0
HAIpPAaBJICHUIO MOATOTOBKU M 00SCIICUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPYIa.

OOyuenune mno nucuuIimHe «Bpicmas MaTemaruka» HampaBieHO Ha (OPMHPOBAHUE

y 00yYaronIuXxcst CISTYONTIX KOMIICTCHITUH:

Koa v HaumMeHoBaHue
KOMIIeTeHIN I

I/IHlII/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaunmeHnoBaHMe nmoka3aTeJsi
OICHUBaAHUA

OIIK-1. Cnocoben
MIPEICTaBUTH aJICKBATHYIO
COBPEMEHHOMY YPOBHIO
3HAHUHN HAYYHYIO KapTUHY
MHpa Ha OCHOBE 3HaHUs
OCHOBHBEIX ITOJIOKCHHH,
3aKOHOB ¥ METOJIOB
€CTECTBEHHBIX HAYK U
MaTeMaTUKU

NOIIK-1.1 [Torumaer
(byHIaMEeHTaIbHBIE 3aKOHBI
IIPUPO/Ibl; OCHOBHBIE
dbuzmveckue u
MaTeMaTH4YECKHUE METO/IbI
HaAKOTUICHHS, TIepeIadn U
00paboTkK HHPOPMALIUU
NOIIK-1.2 ITpumensier
¢du3nvecKkue 3aKOHbI 1
MaTeMaTUIEeCKAE METOJIBI JUIsI
peleHus 3a1au
TEOPETUIECKOTO U
MIPUKIIQJHOTO XapaKTepa
HOIIK-1.3 Ucnonb3yet
3HaHUS €CTECTBEHHBIX HAYK U
MaTeMAaTUKH TIPH PEIICHUH
MPAKTUYECKHX 33124

3HaTB: TEOpPETUYECKUE
OCHOBBI JIMHEIHOM anredpsl U
AQHAIUTUYECKON F€OMETPHH,
KOMIUIEKCHbIE YHCIIa,;
OCHOBHBIE ITOHATHS U
YTBEPKACHHSI BEKTOPHOTO
aHanu3a, TeopuH (QyHKIUH
KOMIUIEKCHOT'O TEPEMEHHOTO,
PSA0B, TEOPUH BEPOSITHOCTEN.
YMmern: pemats 3a1a4u U
YIPaXHEHUS UCTIONb3Y I
OCHOBHbBIE METO/IbI,
U3YYEHHBIE B KypCe JIMHEHHON
anreOpsl ¥ aHATUTHIECKOM
TE€OMETPHH; OLIEPUPOBATH C
KOMIUIEKCHBIMU YHCIIAMHU;
HCIIOJIb30BaTh
MaTeMaTHYeCKU anmnapar npu
U3y4EeHUH
€CTEeCTBEHHOHAYUYHBIX
JUCUUILINH; TPUMEHSTh
METO/]Ibl aHaJIN3a 1
MOJIETTUPOBAHUS TIPU PELLICHUU
mpoeCCHOHANIBHBIX 3a7a4;
Biaaners: HaBBEIKAMU
MIPUMEHEHUS JIMHEHOMN
anreOpbl M aHATUTHYECKOM
TEOMETPHUH K
€CTECTBEHHOHAYUYHBIM
(pu3HUECKUM U TEXHHYECKUM)




3a7jauaM; HaBbIKaMH
NPUMEHEHHS METOIOB
nudepeHpoBaHus U
UHTETpUpOBaHUS (PyHKIUHA,
OCHOBHBIX aHATUTHYECKUX U
YHCJICHHBIX METO/IOB PEIICHUS
anreOpanyecKux u

Qg depeHIraIbHbIX
YpaBHEHHI U UX CHCTEM;
HaBBIKAMU IPUMEHEHUS

OIIK-2. Cioco0OeH BBISBIISTH
€CTCCTBCHHOHAYYHYIO
CYIIHOCTb MPOOIIEeM,
BO3HUKAOIINX B XOJIC
npodeccuoHanbHOM
JESITSIIbHOCTH, U IPUMEHSATh
COOTBETCTBYIOLIHUH (pr3uKo-
MaTeMaTHYCCKHI armapar Jis
ux (hopMalIu3aluy, aHaJIu3a U
TPUHATHS PEIICHUSI

NOIIK-2.1 [lonumaer
COBPEMEHHOE COCTOSIHHE
obact npodhecCuoHaIbHOM
TeSITeTbHOCTH;

NOIIK-2.2 OcyuecTBisier
TIOWCK U TIPE/ICTABIISACT
aKTyaJlbHYI0 HH(POPMAIUIO O
COCTOSIHMM NPEIMETHON
o0Jactu;

NOIIK-2.3 Paboraert ¢
MePCOHATBHBIM
KOMITBIOTEPOM, B TOM YHCIIE C
MaKeTaMu MPUKIIaTHBIX
IpoTpamMM JJist
MOJIETTUPOBaHUS (PU3HMUECKUX
Y MaTeMaTHYECKUX TPOIIECCOB
C LIEJIbIO peIIeHUs
npo¢eCCHOHANTBHBIX 3a]1a4.

3HAaTB: OCHOBBI

G depeHIaTbLHOTO U
UHTErPajIbHOT0 UCYUCIICHUS
GYHKIUN OHON U
HECKOJIbKUX NEPEMEHHBIX,
BEKTOPHOTO U
rapMOHUYECKOT0 aHAIN3a,
TEOPHUH OOBIKHOBEHHBIX

Qg depeHIraIbHbIX
ypaBHEHUH B 00bEME,
JIOCTAaTOYHOM JUIsl U3yUCHHUS
€CTECTBEHHOHAYYHBIX
JTUCLHUIUIMH Ha COBPEMEHHOM
HAYYHOM YPOBHE;

YMeTh: UCTIONIB30BaTh
MaTeMaTHYECKUH armapart mpu
U3yUYeHUH
€CTeCTBEHHOHAYYHBIX
JUCLUIUIMH; TPUMEHSTh
METO/Ibl BEKTOPHOI'O aHAJIN3a,
TeOpHH (QYHKIIUU
KOMIUIEKCHOT'O NTEPEMEHHOTO,
TEOPHH PSIJIOB,
OTIEPAIIMOHHOTO UCUHCIICHHUS
JUTSL IOHUMAaHUSI aIeKBaTHOM
COBPEMEHHOMY YPOBHIO
3HAHUM HAYYHOU KapTUHBI
MUpa.

Buagers: HaBbIKAMH
MIPUMEHEHUS MMOJIOKEHUN
BEKTOPHOT'0 aHAJIN3a, TCOPUU
(GYHKINN KOMITJIEKCHOTO
MEPEMEHHOT0, TEOPUHU PSI/IOB,
OIEPAIIMOHHOTO UCUNCIICHHUS
JUTSL IPUMEHEHUS B
pohecCHOHATLHOM
NEeSITEIbHOCTH Ha
COBPEMEHHOM YPOBHE 3HAHHM.

2 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl




HucuumimHa oTHocutess K Mopaymo  "MaremaTudeckue W €CTECTBEHHO-HAy4YHbIE
TUCIUIUIMHBL"  oOs3aTenpHOM wactw Omoka bl «/luctummuaer  (Momynw)». JucuuruimHa
HEMOCPEICTBEHHO CBSI3aHa CO CIEAYIOIMMU JUCHUIUIMHAMU U nipakTukamMu OOIT:

Komuposanue u mmdpoBanrue nHGOPMAIIUU B PaTUOIICKTPOHHBIX CHCTEMAaX

MeTtposorus, cTaHIapTU3ANKS U cepTUGUKAIIUS

OcHOBBI TEOpHHU LiETIEN

[Ipuknagnas pagunodusnuka

PangmoaBTomatuka

CraTuctuueckas paJluOTeXHHUKA

Teopus s3kcniepuMeHTa

duznka

®u3nuecKrue OCHOBBI MUKPORJIEKTPOHUKHI

Xumus

YHucneHHble METOIBI B 3JIEKTPOHHOM TEXHUKE

DKOHOMHYECKas O1eHKa Y((HEKTUBHOCTH MHKEHEPHOTO MPOCKTA

DNeKTpoAMHAMUKA U PACIIPOCTPAHEHUE PaAHOBOIH

3 CTpyKTypa M cofep:KaHue JUCHUTLTHHBI
OO01mast TpyA0€MKOCTh TUCHIUTUIHHBI COCTaBIsAeT 16 3a4eTHBIX eIUHUIL, 576 JacoB.

3.1 Buabl yueOHoii paboThl U TPYA0EMKOCTh

Ne Bu yue6Hoii paGoThI KosauvecTBO CemecTpbl
n/n 4acoB 1 2 3 4
1 | AyauTtopHble 3aHATHS 288 54 90 90 54
B ToM gucne:
1.1 | JIekunun 86 18 18 36 14
1.2 | CemuHapcKue/IpaKTHYECKUE 202 36 79 54 40
3aHSITUS
1.3 | JIabopaTopHble 3aHITHS 0 0 0 0 0
2 | CamocrosiTesqibHasi padoTa 216 54 90 90 54
B Tom uucne:
2.1 | PTP 100 18 48 48 18
2.2 | IloaroToBKa K ceMHHApPY 64 18 24 24 18
2.3 | IlogroroBka K MpOMEXYTOYHON 52 18 18 18 18
aTTecTaluu
3 | [IpomeskyTouHas aTTecTAlUS
3auet/nud.3a4er/s3K3aMeH - 3auer | Ok3ameH | 3auer | Dk3ameH
HTtoro 576 108 180 180 108




3.2 TemaTnueckuii NJI1aH U3yYeHUS TUCIUININHBI

n/n

Pa3zgenanl/TeMbl
TUCIHHUIIINHBI

TpynoemMKoCTh, Yac

Bcero

AyauTopHasi padora

Jlexuun

CemunHapckue/
MPAKTUYCCKHE

RATTATIACA

Jlaboparopubie

3aHATUA

[IpakTrnueckas

IoAroToBKa

CamMmocTosaTeJbHas
padora

Pazgen 1. Di1eMeHTHI JJUHEHHOMI
anre0pbl

[EY
N

o

o

[EEN
N

11

Tema 1. Marpuiibl, J€HCTBUS HaJl
MaTpHUIAMHU.

1.2

Tema 2. Onpenenurenu, ux CBOMCTBa
Y BbIUMCIIEHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPABHEHUM.

1.3

Tema 3. OOpaTHas MaTpuIia u ee
BBIYHMCIICHHE. MaTpudHas 3armch
CHUCTEMBbI JINHEHHBIX YPAaBHEHUM.

14

Tema 4. CucteMbl IMHEHHBIX
anredpandecKux ypaBHEHUH,
OCHOBHBIE MTOHATHUS U ONPEIETICHUSI.
Pemenne cuctem JTMHEHHBIX
ypaBHeHui meronoM Kpamepa,
METOJIOM 00paTHOM MaTPHIIbI

1.5

Tema 5. Pemenune cucteM THHEHHBIX
ypaBHeHU MeTosioM ["aycca. Panr
Matpuisl. Teopema Kponekepa-
Kanemm.

1.6

Tema 6. Merox I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHUW. OJTHOPOIHBIE CUCTEMBI

JIMHENHBIX YPABHEHUM.

Pa3nea 2. BexkTopbl.

34

10

20

2.1

Tewma 1. Jlunelinbie onepanuu Haj
BEKTOpaMHU, UX CBOWCTBA. JInHElHbIE
KOMOMHAIIUK BEKTOPOB. JINHENHO
HE3aBUCUMBIE U JIMHEWHO 3aBUCUMBIEC
CUCTEMBI BEKTOPOB.

2.2

Tewma 2. ITonstue 6a3muca.
Koopaunatsl BekTopa.
KonnuneapHocTh, OpTOrOHAIBLHOCT U
KOMIUIaHAPHOCTh BEKTOPOB.




2.3

Tema 3. CkanspHOe NIpoOU3BEIECHUE
BEKTOPOB U €r0 CBOMCTBA. BekTopHOE
IIPOU3BENICHUE ABYX BEKTOPOB, €TO
CBOMCTBA.

2.4

Tema 4. CmemanHOE MPOU3BEICHHE
TpeX BEKTOPOB U €ro CBOWCTBA.
Boruncnenue oobema
napajenenumnena. Y cioBue
KOJJTMHEAPHOCTH, OPTOTOHAJILHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.
OpToHOPMUPOBaHHBIH Ga3ucC.
Brrunciienue ckajisipHoro,
BEKTOPHOTO U CMEUIAHHOTO
MIPOM3BEICHUN BEKTOPOB, 3aJJaHHBIX
KOOpAMHATaMU B
OPTOHOPMHMPOBAHHOM Oa3uce.

2.5

Tema 5. JIunelHbIe IPOCTPAHCTBA.
Pa3mepHocTh 1 6a3uc JIMHENHHOro
IIPOCTPAHCTBA.

Martpuna nepexoaa ot 6a3uca K
Oa3ucy mpeoOpa3zoBaHUe KOOPAUHAT
BEKTOpa IPH U3MEHEHUH Oa3uca.
CoOcTBEeHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS IMHEHHOTO
oreparopa.

Pa3zgen 3. KoMiiekcHbIe YncIa U
MHOT'0YJICHEI

14

3.1

Tema 1. MHOXECTBO KOMILIEKCHBIX
yrces. DopMbl 3aMUCH KOMIUIEKCHBIX
qucell.

3.2

Tema 2. Onepauuu HajJ
KOMIIIEKCHBIMM YHCIIaMH.
Paznoxxenne MHOTOYICHA Ha
MHOXHUTEIN OCHOBHAs Teopema
anreopsl

Pa3zgen 4. AHaauTnuyeckas
reomMeTpus

28

10

12

4.1

Tema 1. Cuctemsl kKoOpAMHAT.
PasznuuHble TUIIBI ypaBHEHUN
IUIOCKOCTH

10

4.2

Tema 2. PaznuyHble TUIIBI ypaBHEHHI
MPSMOM Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

10




4.3

Tema 3. B3aumHOe pacnosioxxeHue
MPSIMBIX HA MJIOCKOCTH U B
IIPOCTpPaHCTBE. Brruncienue
PacCTOSTHUM MEXAy JBYyMs TOUYKaMH,
TOYKOM U npsAMon. Bzanmuoe
PacCIOJI0KEHUE TUNIOCKOCTEH.
Brrunciienue paccTossHUN MEXITY
TOYKOH U IIOCKOCTBIO

Pa3znen 5. Auddepennuainbuoe
ucuucjieHue GyHKuuid oaqHoM
nepeMeHHOM.

86

32

46

5.1

YucnoBas OCICH0BATEIBHOCTD.
[Ipenen yncnoBoi
IOCJIEIOBATEILHOCTH 1 €TI0 CBOMCTBA.
[IpaBuna npenenpHOTO NIEpexoma.
Oynkuus. [Ipenen pyHkumu.
Teopemsl 0 ipenenax GyHKIUU.
Brigaua 3aganuii PI'P Ne 1 o
MaTeMaTHYEeCKOMY aHaJIU3y.

10

5.2

IIepBb1il 1 BTOpOM 3aMedaTeIbHbIE
npenessl. beckoHeuHo Maible U
0EeCKOHEYHO OOJIbIINE BETUUUHBI.
OKBHUBaJICHTHbIE OECKOHEYHO MaJble
BEIMYMHBI. PackpbiTre
HEOIIPEIEICHHOCTEN Pa3HOro TUIIA.

10

5.3

HenpepsiBHOCTS QyHKIIMI B TOUKE U
Ha npoMexkyTke. OHOCTOPOHHUE
npenensl. Touku pa3pbiBa QYHKIHH,
uX Kiaccudukanus.

12

5.4

[TpousBoaHas GyHKITUH.
I'eomeTpruyeckuil 1 MEXaHUYECKHUI
CMBICI ITpou3BoHOM. [IpaBuiia
muddepeHpoBanus U GopMyIIbl
BBIUHCIICHUS TPOU3BOAHBIX. Tabmuma
MIPOU3BOIHBIX OCHOBHBIX
aJeMEHTapHBIX QyHKIMHA. TexHuKa
nudepeHIpoBaHUs

10

5.5

Huddepenunan. IIpousBoaHsie u
Qg QepeHIraTbl BBICIIUX MOPSIKOB.
[TpuGnuxeHHbIE BEIYUCIICHUS C
OMOIIbI0 TH(PEpEeHIINATOB.

12

5.6

[IpaBuno Jlonurang. ®opmyna
Tennopa. PaznoxeHns OCHOBHBIX
3JIEMEHTapHbBIX QYHKIMHA 10 hopMmyIe

10




10

Teitnopa. [pubnmkeHHbIe
BBIUUCIICHUS C TOMOIIBIO (POPMYJIBI
Tewnopa.

5.7

OcCHOBHBIE TEOPEMBI
T depeHIMaTbHOTO UCYUCIICHUS.
MOHOTOHHOCTb (DYHKIIHH,
sKcTpeMyMbl. HeoOxonumblie u
JIOCTAaTOYHbIE YCIOBHS
MOHOTOHHOCTH, JIOKaJIbHOTO
skcTpemyma. Mccenenopanue
BBINTYKJIOCTH I'paduka GyHKINH.
Touku neperuda.

12

5.8

OOmrast cxema UCCIeI0BaHHS
(YHKIHMM B IOCTPOCHHUS ee rpaduka.
CpoiicTBa (yHKIIMIA, HETIPEPHIBHBIX Ha
otpeske. Haubonbliee 1 HauMeHbIee
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE.
CamocrostensHas padora Nel Ha
ceMHHape 1o (QYHKIMSIM OTHON
MePEMEHHOMN

10

Pa3nesn 6. @yHKINSA HECKOJbKHX
nepeMeHHbIX.

32

12

16

6.1

ITpenen u HenpepbIBHOCTH. OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX (PYHKIHUI.
YactHble npousBoaHbie. [TomHbIN
mudhepeHma.

Brigaua 3amanmii PIT'P Ne 2 o
(GYHKIUSAM HECKOJIBKUX TEPEMEHHBIX

12

6.2

[Tpon3BoaHBIC CITOKHON (HYHKITIH
HECKOJIbKUX NTEPEMEHHBIX. YacTHbIE
MIPOU3BOIHBIE U TU(PEepeHIaIIbI
BBICHIMX NOPSAAKOB. Teopema
[IIBapua. [IponsBoaHas no
HarpasJieHU10. [ pangueHr.

10

6.3

OKCTpeMyM (QYHKIMH HECKOIBKUX
nepeMeHHbIX. HeoOxoaumele u
JIOCTaTOYHBIE YCIOBUS IKCTPEMyMa.
CamocrostenbHas pabora Ne2 Ha
CeMMHape Mo (QYHKIMSIM HECKOJIBKUX
MIEPEMEHHBIX

10

Pa3zpnen 7. UnTerpanbHoe
HCYHCJIeHHEe

62

28

28

7.1

[TepBoobpasnas. HeonpeneneHnHsiii
WHTETpa U ero cBoiictea. Tabmuia
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WHTETPAJIOB OT OCHOBHBIX
3JIEMEHTapHBIX QYHKIMNA. MeTos
HEIOCPEACTBEHHOIO UHTETPUPOBAHUS.
Brimaya 3amanuii PI'P Ne 3 o
MHTETPAIBHOMY UCUHCIICHHUIO

7.2

WuTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
NepEeMEHHOH, TOJIBEICHUEM I10]T 3HAK
muddepennuana. Meroa
HUHTETPUPOBAHUS 110 YACTIM

10

7.3

HHuTterpupoBanue panroHaIbHbIX
Ipobeil HHTerpupoOBaHNEe HEKOTOPBIX
BHJIOB UPPALMOHAJIIBHBIX U
TPUTOHOMETPUUECKUX (YHKITHIA.

7.4

3agauu, MPUBOISIIINE K IIOHITHIO
omnpeneneHHoro nuaterpaia. CBoiicTa
orpeeieHHoro uHrerpaita. ®opmyia
Hrrorona-Jleitbuuma. 3aMmena
IIEPEMEHHON U UHTETPUPOBAHUE 110
YacTsAM B ONPEICICHHOM HHTETpasie

10

7.5

[TpunosxeHus onpeaeIeHHOro
MHTErpaja B TEOMETPUH U MEXaHUKE
(BBIYMCIICHUE TJIOUIA Il MIIOCKUX
¢buryp, 1IMHBI KPUBOH, 0OHEMOB,
IUIOIIAIeH TOBEPXHOCTH).

7.6

HecoOcTBeHHBIE HHTETPATBI IEPBOTO
Y BTOPOI'O POJia, UX CBOMCTBA.

10

7.7

3aauu, NPUBOAIINE K KPAaTHBIM
UHTerpajaM. /[BOMHOM 1 TpOHHOU
MHTETpabl, UX CBOMCTBA.
Boruncnenue 1BOMHBIX MHTETPAJIOB
CBEJICHUEM K ITOBTOPHBIM.
I'eomerpuueckue u puznveckue
IPUJIOKEHUSI KPATHBIX UHTErPasIoB.
KoHntponbHOE TecTupoBaHuE

Pa3nen 8. O0bIKHOBEHHBIE
auddepeHuuaIbHbIC YPABHEHUS

180

36

54

90

8.1

Tema 1. OcHOBHBIE TOHSATHS
OOBIKHOBEHHBIX AH(epeHIInanbHbIX
ypaBHEHUH (J1.y.) IEPBOTO MOPSIKA.
3amaua Komu, Teopema
CYIIECTBOBAHMS U SAMHCTBCHHOCTH €€
pemenust [lonstus obmero u
YaCTHOTO pelIeHUH, O0IIEro
YaCTHOTO MHTETPAJIOB.

20

10
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I'eomeTrpuueckuii cMbICT 00IIETO
UHTErpasa .y 1-ro nopsaka

8.2

Tewma 2. Pemienue 1.y. nepBoro
MOpSi/IKA C Pa3/IeICHHBIMHU U pa3ies-
IOLTUMHUCS TIEPEMEHHBIMH,
OJTHOPOJIHBIX 11.y., yDAaBHCHUH B
MOJTHBIX TuddepeHImanax

20

10

8.3

Tema 3. JIuneliHble 1.y. IEPBOTO
nopsiaka Meron Bapuanuu
MIPOU3BOJILHOM MOCTOSSHHOM, METOJ
npousBeieHnil bepHyum. YpaBHeHue
bepnysu.

20

10

8.4

Tewma 4. Tuddepennmaibapie
YPaBHEHHUS BBICIIUX MOPSAKOB.
OcHoBuble noHATHA. [locTaHOBKa
3agaun Koy, kpaeBoit 3a1aum.
WNHTrerpupoBanue ypaBHEHUN
METOOM TOHIKEHHS TOPSIKA

20

10

8.5

Tema 5. JIuneliHble OTHOPOIHBIE [1.Y.
N —ro nopsanka. Teopema o CTpyKType
o01Iero penieHus TMHEHHbIX
OIHOPOJHBIX JI.y. N —T0 OPsIAKA.
[Toctpoenue pyHIaMEHTATHHON
CHCTEMBI PELLICHUI JJIsI YPABHEHUH C
MOCTOSTHHBIMU K03 purimeHramu.

20

10

8.6

Tema 6. Pemenne nuHEMHBIX
OJHOPOJHBIX JI.y. N —TO TOpsIAKa C
MOCTOSIHHBIMU K03 (purimeHramu.

By yacTHBIX peleHnit OTHOPOAHOTO
ypaBHEHHUS B 3aBUCUMOCTH OT BUIA
KOpHEHN XapaKTEepPUCTHUUECKOTO
ypaBHEHUS

20

10

8.7

Tema 7. JInneliHbIe HEOJTHOPOIHBIE
I.y. N-ro nopsanaka. Teopema o
CTpYKType o01iero pemenus. Metoz
110/100pa YaCTHOTO PEIICHUS IS
Pa3IMYHbIX CHEUAIbHBIX BUJOB
IIpaBOM YaCTH.

20

10

8.8

Tema 8. JIunelinble HEOTHOPOAHBIC
J.y. BTOPOTO MOpsiKa C
MOCTOSIHHBIMU K03 (purimenTamu ¢
IIPOU3BOJILHOM HETPEPBIBHOM MPaBOU
4yacTer0. Meroa Bapuanuu

20

10
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MIPOU3BOJIBHBIX TOCTOSTHHBIX.
Kpaesblie 3anaun

8.9

Tema 9. Cuctembl 0OBIKHOBEHHBIX
muddepeHIMATEHBIX YPaBHEHUH.
OcHoBHbIE TIOHATHS. Penienne
HOPMAJIbHBIX CUCTEM JIMHEHHBIX
mudpepeHIabHBIX YPaBHCHHM
METOJIOM HCKJIFOUEHHUSI.

20

10

Pa3nen 9. Teopusi BeposiTHOCTE#

80

10

28

42

9.1

Tema 1. Beenenune. DineMeHTEI
KOMOMHATOPUKH.

12

9.2

Tema 2. OCHOBHBIE TOHATHS TEOPUH
BeposiTHOCcTeH. CirydaitHbie COOBITHS,
ux tunel. Kiaccuueckoe u
CTaTHUCTUYECKOE ONPEIEIICHUS
BEPOSITHOCTH, UX CBOMCTBA.
HenocpencrBenHslil moacyer
BEPOSITHOCTH Ha OCHOBE
KJIACCUYECKOI0 ONpeesICHUs

12

9.3

Tema 3. ['eomeTpuyeckas
BEpOSATHOCTH. 3anava broddona.
Anre6pa coObITHii. 3aBUCUMBIE U

HE3aBHCHUMBIE COOBITHS. Y CITOBHAS
BEPOSTHOCTh. OCHOBHBIE TEOPEMBI
TEOPUH BEPOATHOCTEH.

12

9.4

Tema 4. ®opmysa noJHON
BeposaTHocTH. Dopmyna bepHyiu,
JIOKaJbHasl U UHTETrpajbHasl TEOPEMBbI
Jlarmaca

10

9.5

Tema 5. CyqaiiHble BEIMUUHBI, UX
TUIIBL, TOHATHE 3aKOHA
pacnpenesieHus ClIy4aiHon
BeJIMYMHBI. OCHOBHBIE 3aKOHBI
pacnpeneneHus: JMCKpEeTHON
CIIy4ailHON BETMYHHBI
(TUnepreoMeTpuIeCKHii,
OMHOMMAJIBHBIH, pacipeeieHue
ITyaccona).

12

9.6

Tema 6. UucnoBble XapaKTEPUCTUKU
JTUCKPETHBIX U HETIPEPBHIBHBIX
CITy4alHbIX BEJIMYHH.
MateMmaTnyeckoe OKUIaHuE U
JTUCTIEPCHUs CITyYalHBIX BETUYHH, UX

10
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BEPOSTHOCTHBII CMBICI U CBOMCTBA.
I110THOCTE BEpOATHOCTEMN

Tema 7. 3akoHBI pacnpeesieHus
HEIPEPBIBHBIX CIyYalHBIX BEJIUYUH

9.7 12 2 4 0 0 6

(paBHOMEPHBIM, HOpMaJIbHBIN).
IlenTpanpHas npeenbHas TeopeMa.

Paszneu 10. DiieMeHTHI

10 . 28 4 12 0 0 12
MATeMaTH4eCKOl CTATUCTUKH

Tema 1. OcHOBHBIE 3a1auu
MaTeMaTUYECKOU CTaTUCTUKHU.
Bri6opounsiit meton. I'enepanbHas
COBOKYITHOCTb U BBIOOpKA.
Cratuctuueckoe pacrpeneacHue
10.1 14 2 6 0 0 6
BbIOOpKHU. [TocTpoeHne
SMIMPHUYECKON QyHKIMH
pacripeiesieHus! BBIOOPKH, OJIUIOHA U
TUCTOIPAaMMBbl OTHOCUTEJIBHBIX

qacCToT.

Tema 2. ToueuHble OLIEHKU
HapaMeTPOB pacIpeIeIeHusI.
Hecmemennsie, 3¢ heKTUBHBIC U
10.2 | cocrosiTenbHbIE OlleHKU. Beibopounast | 12 2 6 0 0 6
cpeanss. BeibopouHas u
ucnpasieHHas aucnepcun. [lonsatue
00 MHTEPBAILHBIX OLEHKAX.

Hroro 576 86 202 0 0 288

3.3 ConepxaHue TUCHUNTHHBI

Pa3nes 1. DiieMeHTBI JTMHEHHOMH aJaredpbl

Tema 1. Martpuiibl, 1eHCTBUS HAJl MAaTPUIIAMU.

Tema 2. Onpenenutenu, UX CBOWCTBA U BbIYMCIEHUE. MaTpuiHas 3a1IMCh CUCTEMbI JTMHEWHBIX
YPaBHEHHUHU.

Tema 3. OOpaTHast MaTpulla U €€ BBHIYMCICHHWE. MaTpU4Has 3alucCh CHUCTEMBI JTMHEWHBIX
YpaBHEHUM.

Tema 4. Cucrtembl JUHEHHBIX anreOpanyeckuxX YypaBHEHHH, OCHOBHBIE TMOHATHS U
onpezeneHus. Pemenne cuctem JIMHEHHBIX ypaBHeHUM MetonoM Kpamepa, mMeronom oOpaTHOU
MaTpPHIIbI

Tema 5. Pelienne cucteM JUHEUHBIX ypaBHEHHUI MeToaoM ["aycca. Panr marpuisl. Teopema
Kponekepa-Kanemin.

Tema 6. Meron I'aycca B MpOM3BOJIBHBIX CHCTEMax JIMHEHHBIX ypaBHEHMH. OQHOpOIHBIE
CHUCTEMBI JINHEVHBIX YPAaBHEHMIA.

Pasnen 2. Bektopsl.
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Tema 1. JluneiiHble omepanuu HaJ BEKTOpaMH, MX CBOHCTBa. JIMHelHble KOMOWHAIIUU
BEKTOpOB. JINHEITHO HEe3aBUCHUMBbIE U JIMHEIHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonstue 6a3uca. Koopaunatsl Bekropa. KommmHeapHOCTh, OPTOrOHAIBHOCTH U
KOMIUIAHapHOCTh BEKTOPOB.

Tema 3. CkanspHoe Mpou3BeIEHHE BEKTOPOB M €Tr0 CBOWMCTBA. BekTopHOE mMpom3BercHUE
JIBYX BEKTOPOB, €0 CBOMCTBA.

Tema 4. CMmemanHoe MTPOU3BEICHUE TPEX BEKTOPOB M €ro CBOWMCTBA. Bhrumciienne o0bema
napajuienenunena. Y cioBue KOJUIMHEAPHOCTH, OPTONOHAJIBHOCTU M KOMIUIAHAPHOCTH BEKTOPOB.
OproHopMupoBaHHbIi 0a3zuc. BeruncieHne ckajlsipHOTro, BEKTOPHOTO U CMELIAHHOTO MTPOU3BEICHUN
BEKTOPOB, 33/IaHHBIX KOOPJMHATaAMU B OPTOHOPMHPOBAHHOM Oa3uce. JIMHEHHBIE MPOCTPAHCTBA.
PasmepHocTr W 0a3uc JIMHEHHOrO MpoCTpaHCTBa. Marpuma mepexona oT 0Oasuca K 0Oasucy
npeoOpa3oBaHue KOOpPAWHAT BEKTOpa Npu u3MeHeHHH Oaszuca. CoOOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO OTepaTopa.

Pa3nes 3. KommiekcHbIe YMCIa M MHOTOYJICHBI

Tema 1. MHOXECTBO KOMIUIEKCHBIX yncea. @opMbl 3a1MCH KOMITJIEKCHBIX YHCEIL.

Tema 2. Onepanuu HaJ KOMIUIEKCHBIMH YKClIaMU. Pa3nokeHne MHOro4wieHa Ha MHOKUTENIN
OCHOBHas Teopema anreopbl

Pa3nes 4. AHaIMTHYecKasi reOMeTpPUA

Tema 1. Cuctemsl koopauHAT. Pa3nuyHble TUIIBI yPAaBHEHUH IIJIOCKOCTH

Tema 2. PaznuuHble TUIIBI ypaBHEHUHN IPSIMOM Ha IJIOCKOCTU U B IPOCTPAHCTBE

Tema 3. B3zaumHoe pacrioyioxkeHHe NpsMbIX Ha IUIOCKOCTH M B IPOCTPaHCTBE. Brruucienue
pacCTOSIHUN MEXAY NBYMSI TOUKAMH, TOYKOM MU MOpsiMOM. B3anmHOE pacronokeHue IITOCKOCTEM.
Brrunciienne pacCTOSHUN MEXIY TOUYKOM U TIIOCKOCTHIO

Tema 4. KpuBble BTOpOro mopsiika UX reOMETPUUYECKHE CBOMCTBA. YpPaBHEHHUS AJUIMIICA,
runep6oisl, napadonsl OOIIee ypaBHEHHE KPUBOI BTOporo nopsiaka. [lpuBenenue KpuBbIX BTOPOTO
Nopsiika K KaHOHN4eckoMy Buay. IloBepXHOCTH BTOpOro nopsiaka

Paszpnen 5. lupdepenunanbHoe HCHUCAeHHE PYHKIUI 0HOH ITepeMeHHOH

Tema 1. YucnoBas mocienoBatenbHOCTh. [Ipenen 4uciaoBoil MOCIIENOBATEILHOCTH U €T0
cpoiictBa. @ynkmus. [Tocrpoenue rpaduxos Gynkuuii. [Ipenen Gpynkuun. OCHOBHBIE TEOPEMBI O
npenenax ¢yHkuun. [lepBorit 1 BTopoit 3aMeuatenbHbie npeenbl. CpaBHEHHE 0€CKOHEYHO MaJIbIX U
0eCKOHEYHO OOJIBIINX BEIMUNH. DKBUBAJIIEHTHBIE OECKOHEUHO Majible BETUUMHBI.

Tewma 2. HenpepbsIBHOCTh PYHKITUI B TOUKE U Ha TIPOMEKYTKE, TOUKH pa3pbiBa (GYHKIMH, HX
knaccudukanus. ACUMOTOTH rpaduka GyHKIIHH, UX KJIacCU(UKAIHU.

Tema 3. [IpousBoanas ¢yHkimu. ['eomerpuyeckuii U (U3MYECKUI CMBICT MPOU3BOJHOM.
[TpaBuna guddepenuupoBanuss U GOpPMYIbl BEIUMCICHHUS MPOU3BOIHBIX. TabnuIa Mpou3BOIHBIX
OCHOBHBIX JIEMEHTapHBIX (PyHKIMH. Berancnenne npon3BoHbIX (GYHKINH, 3aJaHHBIX Pa3THYHBIM
obpazom. uddepennnan. [TponsBoaasie 1 quddhepeHIHATbl BEICIIUX MOPSIKOB. [IpubmmkeHHbIe
BBIYHCIICHHSI C TOMOIIBIO AU PEPEeHIINATOB.

Tema 4. IlpaBwio Jlonurtans. ®opmyna Telnmopa. PackpeiTue HeompeaeleHHOCTeN
pa3ianyHOro Tuma. Pa3jokeHWe OCHOBHBIX 3J€MEHTapHbIX (QyHkuui no Qopmyrne Teinopa.
[TpubmkeHHbIe BBIYUCIECHUS C TOMOIIBI0 (popmysl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl MU HepeHITNATEHOTO UCYUCIeHUs .. MOHOTOHHOCTh (DYHKITHH,
3KCTpeMyMbl HeoOxoaumble M 10CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJBHOTO IKCTPEMyMa.
HccnenoBanue BhIMyKIOCTH rpaduka ¢pyHkunu. Toukn nepernda rpaduka ¢pynkuuu. O0mas cxema
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uccienoBanus GyHKIUU U mocTpoeHwus ee rpaduka. CBoiicTBa QyHKINN, HETIPEPHIBHBIX HAa OTPE3KE.
Haubonbiiee u HanMeHbllee 3Ha4eHUs (PYHKIIUN Ha OTPE3Ke.

Paznen 6. AndPepenunanbuoe ucuncienne GyHKIUil HECKOJIbKHX MePeMeHHbIX

Tema 1. @yHKIMM HECKOJBKHMX INEepeMEHHBIX. JINHMM M NMOBEpPXHOCTU YpOBHs. YacTHbIe
npousBoaHbie. [lomubpii  auddepenuma. [Ipon3BogHbIE CIOKHOW (YHKIIMH HECKOJIBKUX
nepeMeHHbIX. YacTHble Tpou3BoAHbIE U MU depeHuansl Beicunx nopsaakos. Teopema llBapua.

Tema 2. IIpousBoaHast o HampasieHuto. I'paguent. KacarenbHaa k kpuBoi. KacarenbHas
IUIOCKOCTh U HOpMasb K moBepxHocTu. Dopmyna Teitnopa. DxcTpeMyM (GYHKIUM HECKOJIBKHX
nepeMeHHbIX. HeoOXoquMble U JJOCTaTOUHBIE YCIOBUS SKCTPEMYMa.

Pazgen 7. UnTerpajibHoe HCUMC/IEHHE

Tema 1. IlepBooOpa3nas. Teopema CyIIeCTBOBAaHHS HEOINPEACIECHHOTO HWHTETpaIa.
Heomnpenenennslii UHTETpan U €ro CBOMCTBA. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuil. MeTtoa HENOCPeICTBEHHOTO MHTErpUpOBaHMs. MeToabl MHTErpUPOBAaHUS C IMOMOIIbIO
3aMEeHbI IEPEMEHHOM, [T0/IBEJIEHUEM 1101 3HaK AuddepeHunana. MeToa HHTErpupOBaHUS 110 YaCTSIM.
HuTerpupoBanue panyoHaibHbIX ApoOeii, HHTErpUPOBaHUE HEKOTOPHIX BUIOB UPPALIMOHATIBLHBIX U
TPUTOHOMETPUUECKUX (PYHKIIHHA.

Tema 2. 3agaum, NPUBOIAIIME K IMOHATHIO OMNpPENIEICHHOro HHTerpana. OmnpeaeneHHbII
UHTETpaJl, €ro CBOWCTBA. YCIOBUSA HUHTETPUPYEMOCTH. IHTerpan c INEepeMEHHBIM NPEIEIOM
unrerpupoBanus. Popmyna Heiorona — JleiiOHuma. 3amMeHa NEepeMEHHOHW B OIPEIEICHHOM
uHTerpaie. lIpunoxeHus ONpeneNeHHOro MHTErpaja B I'€OMETPUM M MEXaHUKE (BBIYMCIICHUE
IUIOINAACH TUIOCKUX (UTYp, JUTMHBI KPUBOW, 0OHEMOB.

Tema 3. HecoOcTBeHHble WHTErpajibl HEPBOIO M BTOPOro poaa (Mo OECKOHEUHOMY
MPOMEXKYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBONCTBA.

Tema 4. 3amaun, NpUBOASIIME K KPaTHBIM UHTErpasiaMm. JIBOWHON U TPOWHOW MHTErPAJIbl, UX
cBolicTBa. [IpaBuna BeIYMCIIEHNS IBOWHBIX HHTETPAJIOB.

Pasznen 8. O0bikHOBeHHBbIE AU(epeHIaNbHbIC YPABHEHUSA

Tema 1. OcHOBHBIE TOHATHS OOBIKHOBEHHBIX JU(PepeHIaTbHbIX YpaBHEHUH (11.y.) IEPBOTO
nopsiaka. 3agada Komu, Teopema cynecTBOBaHUs U €AMHCTBEHHOCTH €€ penieHust [lonsaTus ooduiero
Y YaCTHOTO PEIlIEeHU, 0OLIEr0 U YaCTHOTO MHTErpajioB. [ 'eoMeTpuuecKuii CMbICI OOIIET0 UHTETpalia
n.y 1-ro nopsnka

Tema 2. Pemenue 1a.y. mepBOro nmnopsjka C pPa3IeJCHHbIMU U Pa3IeISIOIIAMUCS
MEPEeMEHHBIMH, OTHOPOAHBIX [1.y., YPABHEHHI B MONHBIX U depeHimranax

Tema 3. JIu"eliHble A.y. IepBOro nopsjaka Meroja Bapuallud MPOU3BOJIBHON MOCTOSHHOM,
MeToJ npousBeneHuil bepnyiu. Ypasuenue bepnyium.

Tema 4. duddepeHunanbHple ypaBHEHHs BBICIIUX MOPAAKOB. OCHOBHBIE MOHATHS.
[TocranoBka 3amaun Komm, kpaeBoi 3amauu. MIHTErpupoBaHue ypaBHEHUN METOIOM IOHMKEHHUS
nopsika

Tema 5. JIuneiinble OJHOPOHBIE /1.y. N —TO MOpsiAKa. Teopema o CTpyKType 00IIEero pemeHus
JUHEHWHBIX OJTHOPOHBIX 11.y. N —T0 Topska. [loctpoenne pyH1aMeHTaAIbHON CUCTEMBI PEIICHUH IS
YpaBHEHUH C TIOCTOSIHHBIMU KO3 UITUEHTAMH.

Tema 6. PemeHue NMHEHHBIX OAHOPOJHBIX JA.y. N -TO TOpSAAKA C TOCTOSHHBIMU
kodduimeHTamMu. Bua yacTHBIX pelieHuit 0THOPOIHOTO ypaBHEHUS B 3aBUCUMOCTH OT BUa KOpHEH
XapaKTepUCTUUECKOI0 ypPaBHEHUS

Tema 7. JluneliHble HEOAHOPOIHBIC I.y. N-TO MOpsIKa. TeopemMa O CTPYKType OOIIero
pemenus. MeTon noadoopa 4aCTHOTO pEeLeHUs 171 pa3InYHbIX CIIELUATbHBIX BUJIOB IPABOM YacTH.
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Tewma 8. JIuHeiHbIC HEOTHOPOAHBIE 1.y. BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 PHUITeHTaMU
C TPOU3BOJIBHON HENMpPEpPBIBHON MpPaBOW YacThio. MeToa Bapualuu MPOU3BOJIBHBIX MOCTOSHHBIX.
Kpaesble 3aaun

Tema 9. CucteMbl 0OBIKHOBEHHBIX nudepeHnanbHbX ypaBHeHUH. OCHOBHBIC TTOHSTHS.
Pemenre HOpMaJIBHBIX CHCTEM JIMHEWHBIX TU(dEepeHIINATBHBIX YPAaBHEHHI METOIOM UCKITIOUCHHUS.

Pa3nen 9. Teopusi BeposiTHOCTEH

Tema 1. BBenenue. DneMeHTh KOMOMHATOPUKH.

Tema 2. OCHOBHBIC TMOHATHS TEOpPUU BeposATHOCTEeH. CiydaliHble COOBITHS, WX THIIBL.
Kiaccuueckoe M CTaTUCTUUYECKOE OIpEAeNIeHUs] BEPOATHOCTH, UX CBOICTBA. HemocpencTBeHHBI
IIOJICYET BEPOSITHOCTH Ha OCHOBE KJIACCUYECKOIO ONPEACICHUS.

Tema 3. 'eomerpudeckast BeposTHOCTh. 3aaua broddona. Anredpa coObiTuii. 3aBHCUMBIE U
HE3aBUCHMBbIE COOBITHS. Y CIOBHAs BEpOSITHOCTh. OCHOBHBIE TEOPEMBI TEOPHU BEPOSTHOCTEH.

Tema 4. ®opmyna nonHoit BepositHocTu. Dopmyrna bepHym, gokanbHas U UHTErpajibHas
Teopemsl Jlamtaca

Tema 5. CiyualiHble BEJIMYMHBI, UX THUIIbI, MOHATHE 3aKOHA pPACHpPEACIICHUS CIydailHOMN
BeauurHbl. OCHOBHBIE  3aKOHBI  paclpeiesieHUus  JUCKPETHOW  CIy4allHOH  BEJIMYUHBI
(runepreoMeTpuUecKuii, OMHOMUAIBHBIN, pactpenenenue [lyaccona).

Tema 6. UucnoBble XapaKTEPUCTUKHU JUCKPETHBIX U HEMPEPHIBHBIX CIYyYaWHBIX BEJIUYHUH.
Marematnueckoe OXUIaHUE W JUCHEPCHUsS CIy4YaWHBIX BEJIMYMH, UX BEPOSITHOCTHBIA CMBICH M
cBorcTBa. [I10THOCTE BEpOsATHOCTEN

Tema 7. 3akoHbl pacHpeleieHHs] HENPEPbIBHBIX CIyYalHbIX BEJIWYMH (PaBHOMEPHBIM,
HOopMasibHbIN). LleHTpanbHas npenenbHast TeopeMa.

Pa3nes 10. J1eMeHTbI MAaTEMATHYECKON CTATHCTHKH

Tema 1. OcHOBHBIE 33/1a41 MaTeMaTHUECKON CTaTUCTUKH. BpiOopouHbIii MeTo 1. ['eHepanbHas
COBOKYITHOCTbH U BbIOOpKa. CTaTucTHUecKoe pacnpeaeneHue Beioopku. [locTpoeHue sMnupruaeckoi
GYHKIIUHN pactpeieieHus BRIOOPKH, MOJIUTOHA U THCTOTPAMMBbI OTHOCUTENNBHBIX YacTOT.

Tema 2. TodeuHble OIIEHKH MapaMmeTpoB pacrpenencHus. Hecmemenusie, 3¢ dexTuBHBIE U
COCTOSITENIbHEIC OTICHKH. BbIOOpouHast cpenusis. BeioopouHas u uctpaBieHHast qucrepcun. [lonstue
00 UHTEPBAJILHBIX OI[EHKAX.

3.4 TeMmaTHKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS

[IpakTuueckas padora 1. MaTpuiisl, JeCTBHS HaJl MaTPULIAMHU.

[IpakTrueckas pabora 2. OnpenenuTenn, X CBOMCTBAa U BBIYKCICHUE. MaTpuyHas 3amuch
CHUCTEMBI JIMHEWHBIX YPAaBHEHUI.

[IpakTuueckas padora 3. O6paTHas MaTpulla U €€ BHIYUCIICHHE.

[Ipaktuyeckast pabora 4. Cuctembl JMHEHHBIX anreOpanvyeckux ypaBHEHHUH, OCHOBHBIE
MOHATHUS W ONpeJeseHnd. Pemenne cucTteM JIMHEMHBIX ypaBHEHUW MeTonoM Kpamepa, mMeTomom
00paTHON MaTPUIIBI

[IpakTrueckas pabota 5. PemieHne cucteM JMHEWHBIX ypaBHEeHUW meTonoMm [aycca. Panr
matpuubl. Teopema Kponekepa — Kanennu

[IpakTrueckas padora 6. Meton ['aycca B mpOU3BOJBHBIX CUCTEMAX JTMHEHHBIX YPaBHCHUM.
OnHOpOHBIE CUCTEMBI IMHEWHBIX YPAaBHEHUH.
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[Ipaktrueckas pabora 7. Bekropsl. JIuHelHbIC omepaliud HaJ BEKTOpPaMH, WX CBOMCTBA.
JIuHeltHOe MPOCTPAHCTBO TE€OMETPHUYECKUX BEKTOPOB. [loHATHE NTMHEIHON KOMOWHAIIMHM BEKTOPOB.
JIuHeliHO He3aBUCUMBIE U IMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Mpaktuueckas pabora 8. [loHsTHEe O0a3uca MPOCTPaHCTBA TE€OMETPHUUYECKHX BEKTOPOB.
Koopaunater BekTopa. OpToHOpMUpOBaHHBIA 0Oaszuc. KoimmHeapHOCTh, OPTOTOHAIBHOCTH H
KOMIUIAHapHOCTh BEKTOPOB.

[IpakTrueckas pabora 9. CkamsipHOE NMPOM3BEICHUE BEKTOPOB M €TI0 CBOWCTBA. Y CIIOBHE
OpPTOTrOHAJILHOCTU BEKTOPOB. BeKkTOpHOE Npou3BEIEHUE NBYX BEKTOPOB, €T0 CBOMCTBA. Y CIIOBUE
KOJUTMHEAPHOCTH BEKTOPOB

[IpakTnueckas pabora 10. CMmemiaHHOE IMPOU3BEACHHUE TPEX BEKTOPOB U €r0 CBOMCTBA.
Broruncnenne oObeMa mMmapaiienenunesa M NUpPaMUAbl. YCJIOBHE KOMIUIAHAPHOCTH BEKTOPOB.
Boluncienue ckaaspHOro, BEKTOPHOTO M CMELIAHHOIO IIPOM3BEIEHUI BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktuueckass pabora 11. Jluneitnsle mpoctpaHcTBa. PaszmepHOcTh M 0a3uc JUHEHHOrO
npocTpancTBa. Marpuia nepexoja ot 6a3uca k 6asucy. [IpeoOpa3zoBanue KoopJuHAT BEKTOpa MpU
u3MeHeHuu 6aszuca. JIuHeiHbIe onepaTopsl, AEUCTBUA C JUHEHHBIMU orneparopamu. COOCTBEHHbIE
BEKTOPBI M1 COOCTBEHHbIE 3HAUCHUSI MATPHIIbI

[IpakTuueckas padora 12. MHOkeCTBO KOMIUIEKCHBIX uncesn. GOpMbl 3alTUCH KOMILUIEKCHBIX
yucen. JlelcTBUs HaJl KOMIUIEKCHBIMU YKClIaMU. Pa3znokeHre MHOTOWIeHa Ha MHOKUTENIU, OCHOBHAs
Teopema anredpsl

[Tpaktuueckas padora 13. Cuctemsl KOOpAUHAT. Pa3udHbIC TUIBI YPABHEHHI TIIIOCKOCTH

[Ipaktuyeckast pabora 14. Paznuubble THIBI ypaBHEHHMH NPSMOM Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

[Ipaktrueckass pabora 15. B3aumMHOEe pacmosio)KeHHE NPSAMBIX HAa IUIOCKOCTH W B
MPOCTpaHCTBE. BhIuncIeHe pacCTOSHUN MEXTy IByMSI TOUKaMU, TOYKOM U TIPSIMOH.

[IpakTuueckas padora 16. Beruucnenue pacCTOSHUS MEXKIY CKPEITUBAIOIIUMUCS TPSIMbBIMU.
B3aumnoe pacnosioxkeHue miockocTel. Berancienue paccTosHUNA MEXIy TOUKOM U MIIOCKOCThIO

[Ipaktrueckass padora 17. KpuBble BTOpPOro mopsiika MX T'€OMETPUYECKHE CBOWCTBA.
YpaBHeHUs dIUIICa, TUTIEPOOJIBI, TapadoIIbI

[IpakTrueckas padora 18. O01iee ypaBHeHHE KPUBOI BTOpOro nopsiika. [ IpuBeaeHne kpuBoun
BTOPOTO MOpPsAKa K KaHOHMYeCcKoMy BHUy. [loBepXHOCTH BTOpOro nopsiaka

[IpakTrueckas padota 19. Uucnaosas nocnenoBaTenbHOCTh. [Ipenen yncaoBoit
MOCJIEN0BATEILHOCTH U €ro cBoiicTBa. [IpaBuna npeaensHoro nepexoaa. ®yunkuus. [Ipeaen
byukun. TeopeMmsl o npeaenax yHkuuu. [1epBoiit u BTOpOIi 3aMeyaTeNIbHbIE TPEAEIbI.

[MpakTuueckas padora 20. CpaBHEHHE OECKOHEUHO MAJIBIX M OECKOHEYHO OOJIBITUX
BEJIMYMH. DKBUBAJIEHTHBIE OECKOHEUHO MaJible BEJIMUMHBI.

[IpakTuueckas padora 21. PackpbiTie HEONPEENEHHOCTEN Pa3IMuHOIO TUIIA

[TpakTrueckas padota 22. HenmpepbIBHOCTH ()YHKIIMIA B TOYKE U HA TPOMEKYTKE.
OpnnocroponHue npenensl. Touku paspeiBa GyHkuu. [Ipumepsl pemenns 3anay

[Ipaktrueckas padota 23. [IpousBoanas ¢pynkuuu. [IpaBuna guddepeHnmpoBanus u
(GhopMyJIBI BEIYUCIICHUS IPOU3BOAHBIX. Texauka nuddepeHmupoBanus

[Ipaktrueckas padota 24. JluddepenmpoBanue oOpaTHbIX GYHKIHHN, PYHKITUH, 38 JaHHBIX
HESIBHO, MTApaMeTPHUYECKH, Jorapudmuueckoe auddepeHnrpoBanue

[Ipaktuueckas padora 25. luddepenmnuan. 'eomerpudeckuii cmpica quddepeHmnuana.
[TpousBoaabIe U aU(PEepeHITnATBI BRICITUX MOPSIKOB. [IpHOImKeHHBIC BEIYUCICHUS ¢ TIOMOIIBLIO
mudhepeHIranos.

[MpakTuueckas padota 26. [Ipasuno Jlonurans. @opmyna Teitnopa. Packpsitue
HEoTpeAeNeHHOCTE! pa3InyHOro Tumna. Pas3nokeHns OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIMI MO
dbopmyne Makiopena.
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[IpakTrueckas padora 27. [IpubnuxeHHbIC BRIYUCICHUS ¢ TTOMOIIBIO hopMyIisl Telmopa.

[Ipaxtuyeckas padota 28. [lonHoe uccnenoBanue GyHKIUN U TOCTPOEHUE IPaUKOB.
[Tpumepsl

[Ipaktuyeckas padota 29. [lonHoe uccnenoBanue GyHKIUN U TOCTPOEHUE IPauKOB.
[Tpumeps (Tpoa0IKEHNE)

[Ipaxtuyeckas padora 30. JInHUM ¥ TOBEPXHOCTH YPOBHA. YacTHBIE IPOU3BOIHBIC U
nuddepeHnra mepBoro mopsiaka.

[paxtuyeckas padora 31. [lonusiit nuddepennnan. IIponsBoanbie CI0KHON QYHKIUH.
ITpousBonHas GpyHKLUY, 3aJaHHOH HesABHO. YacTHbIE TPOU3BOIHBIE U U (depeHIInalbl BEICIINX
nopsakoB. Teopema Bapiia.

[IpakTrueckas padota 32. [IpousBoaHas mo HanpasiaeHuto. [ pagueHrT.

[IpakTuyeckas pabora 33. DKcTpeMyM (YHKINU HECKOJIBKHUX IepeMeHHbIX. HeoOxoaumere
U JIOCTaTOYHbIE YCIOBHS IKCTPEMYMA.

[Ipakruyeckas padora 34. CemuHap 1o (GyHKIMSIM HECKOJIBKUX MEPEMEHHBIX

[IpakTrueckas padota 35. IlepBooOpa3nas. HeonpepeneHHbIi HHTETpal U €T0 CBOMCTBA.
MeTto1 HENOCPENCTBEHHOTO UHTETPUPOBAHMS.

[Ipaktrueckas padora 36. laTerprpoBanue ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM,
HOJBEICHUEM 101 3HaK Auddepennnana. Meros MHTEIrpUPOBAHUS IO YACTAM

[IpakTuueckas pabora 37. IHTerpupoBaHue paloHalIbHBIX IpoOeil, HHTErpUpOBaHUE
HEKOTOPBIX BHJIOB UPPALTMOHAIBHBIX (YHKLIUH

[IpakTuyeckas pabora 38. UHTerpupoBaHne TPUTOHOMETPHUECKUX (OyHKITHIA.

[IpaxTuyeckas padota 39. BoruncieHnue onpeeneHHbIX HHTErpaioB 1o ¢popmyse HeioToHa-
JleitOHuIa. 3aMeHa epeMEHHOM 1 UHTETPUPOBAHUE 110 YACTSAM B ONPEEIIEHHOM MHTErpase.

[Ipaxtuyeckas padora 40. [IpunoxkeHus onpeneIeHHOro HHTerpajga B FreOMETpUH U
MEXaHUKE (BBIYMCIICHHE TUIONIAICH IIIOCKUX (UTYP, JITUHBI KPUBOIA).

[Ipaktuyeckas padota 41. [IpunoxkeHus onpeserIeHHOro HHTEerpajja B TeOMETPUH U
MeXaHUKe (BBIYMCIICHHE 00HEMOB, TUIOIIA/ICH TOBEPXHOCTH).

[IpakTuyeckas pabora 42. HecoGcTBeHHBIE HHTETPAIbI IEPBOT'O M BTOPOTO PoOJia, UX
BBIUHCJICHHE.

[IpakTuyeckas padorta 43. 3anaun, NPUBOJAIINE K KPAaTHBIM HHTErpaiaM. Berurcnenue
JIBOMHBIX UHTErPajoB CBEJIEHUEM K IIOBTOPHBIM. 3aaun Ha U3MEHEHHE MOPSIKa UHTETPUPOBAHUS B
JIBOITHOM MHTETpajIe

[IpakTuueckas pabora 44. ['eomerpuueckue u Gpu3NYECKUE MPUIOKEHUST KPaTHBIX
MHTETPAJIOB, IPUMEPHI BEIUNCIICHHUS.

[IpakTuueckas pabora 45. KoHTpoabHOE TECTHpOBAaHUE 110 MATEMATUYECKOMY aHAIIU3Y.

[Ipaktuyeckass pabora 46. HHTerpupoBaHHMe pa3IUYHBIX TUHOB AUpdepeHnnanbHbIX
ypaBHEHHUH (71.y.) IEPBOTO MOpsIKa

[Ipaktuyeckast pabota 47. HTerpupoBanue A.y. N —TO MOPSAAKA. METOJAO0M MOHMKEHUS
nopsiIka

[Ipaktuyeckass pabora 48. Pemienue JNHMHEHHBIX OAHOPOAHBIX 1.y. N —TO MOpsAAKa C
MOCTOSTHHBIMU KO3 (QULIIEHTaMHU.

[Ipaktuyeckass pabora 49. PemeHune TMHEHHBIX HEOJHOPOAHBIX J.y. N-TO TOpsAKa C
MOCTOSTHHBIMU KO3 (HUIIUEHTAMH U CUCTEM

[IpakTuyeckas padora 50. Pemenue 3a1a4 Ha HEMOCPEICTBEHHBIH MOCYET BEPOSITHOCTH Ha
OCHOBE KJIaCCHUECKOT'0 ONPEAENIEHUs C UCII0Ib30BaHUEM (DOPMYIT U ITPaBHII KOMOMHATOPUKH.

[Ipaktuyeckast pabora 51. Anrebpa coOblTuil. 3ajaun Ha NMPUMEHEHHE OCHOBHBIX TEOPEM
TEOPUU BEPOATHOCTEMN U CIEACTBUIN U3 HUX

[Ipaktuyeckast pabota 52. YucioBble XapakTEepUCTUKM W 3aKOHBI paclpeleeHus
JUCKPETHBIX CIy4YalHbIX BeIMYMH. YMCIOBBIE XapaKTePUCTUKM U 3aKOHBI paclpeiereHus
HENPEPBIBHBIX CIy4yaiiHbIX BeanduH. KOHTponbHOE TECTUpOBaHME
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3.4.2 JlabopaTopHbIe 3aHITHS
He npenycmoTtpensl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpCOBBIX padoT)

He npenycmorpensr

4 Y4yeOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0eceyeHne
4.1 HopmatusHblie 10KyMeHTbI 1 'OCTsb1

He npenycmorpensr

4.2 OcHOBHAas1 JIUTEpPATypa

1. T'opnay, b. A. JIuneitnas anre6pa v aHaTUTHYECKAsI TEOMETPHS : YUeOHUK 11 By30B / b.
A. T'opnau. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-507-
44063-4. — Tekct : anekTpoHHbIH // JIaHb : 3nmekTpoHHO-O0nbroTeunas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. JluneliHble anredpa U aHATUTHYECKAs TEOMETPHUS | YIeOHO-MeToArnIecKoe mocooue / M.
. CkBopuosa, U. B. Autonosa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 ¢. — Texcr : anekTpoHHbIH // JlaHb : 351eKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/240020.

3. Tyranbaes, A. A. Jluneitnas anreOpa 1 aHATUTHUYECKAs TEOMETPHS : yueOHUK / A. A.
Tyran6ae. — Mocksa : ®JIMHTA, 2022. — 260 ¢. — ISBN 978-5-9765-5265-4. — Tekcr :
3JICKTPOHHBIN // JIaHb : anekTpoHHO-O0nbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/333359.

4. ®uxtenronsll, I'. M. OcHOBBI MaTeMaTHdeckoro anaiausa. Yacte 1/ I'. M. ®uxTteHroms.
— 15-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 444 ¢. — ISBN 978-5-507-45877-6. —
Tekcr : anexTponHbii // JlaHb : 2MeKTpOHHO-OMOMMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/289001.

5. ®uxrtenromnbmn, I'. M. OcHOBBEI MaTeMaTHueckoro aHanu3a. Yacts 2 / I'. M. ®uXTEHTOIBII.
— 14-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2023. — 464 c. — ISBN 978-5-507-46113-4. —
Tekcr : anexTponHbIi // JlaHb : 2MeKTpOHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/297692.

6. KynpsBues, JI. JI. Kpatkuit kypc Matemarndeckoro ananusa : yaeonuk / JI. /1.
KynpsBues. — 4-e uzn., nepepad. — Mocksa : DUSMATIIUT, 2021 — Tom 1 :
JuddepeHnmanbHoe 1 MHTETPATBHOE UCYHCICHUS GYHKIMNA OJJHOHM mepeMenHon. Psapr — 2021.
— 444 c. — ISBN 978-5-9221-1585-8. — TekcT : a5eKTpoHHbIH // JIaHb : 31eKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/185644.

7. demunosuy, b. I1. luddepenumansubie ypaBHeHus : yueoHoe nocobue /uis By3os / b. I1.
Hemunosuy, B. I1. MogenoB. — 6-e uzn., crep. — Cankt-IlerepOypr : Jlans, 2022. — 280 ¢c. —
ISBN 978-5-8114-9441-5. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-0MOIMOTEeYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/195426.

8. Karko, 1. A. Teopus BeposiTHOCTEH 1 MaTemaTtuueckas ctaructuka / M. A. Karxo, I1. C.
bounapenko, I'. B. 'openoBa. — 3-¢ u3n., ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2023. — 436
c. — ISBN 978-5-507-45492-1. — TekcT : 3neKTpoHHbIH // JIaHb : 37eKTPOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/302663.
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4.3 lonoJHUTe/IbHAS JUTEPaTypa

1. Munocues, B. b. Kypc marematuku 1yist TEXHUUECKHUX BBICIIUX YY€OHBIX 3aBEICHUM :
yuebHoe nocobue / B. b. Munocues, B. I'. 3y0koB, B. A. JIsxoBckuil. — 2-e uzna., ucnp. — CaHKT-
[TeTepOypr : Jlanb, 2022 — Yacte | : AHanutnueckas reomerpust. [Ipenenst u psapl. OyHKIUU U
npousBojHbIe. JIuHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. —
Tekcr : anexTponHsii // Jlanb : 3eKTpOoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc maremMaTHky U1 TEXHUYECKHX BBICIINX yUEOHBIX 3aBEICHUH :
yueOHoe mocobue / B. b. Munocues, B. A. JIaxoBckuii, A. I. MapTeIHEHKO. — 2-€ U3/., UCIp. —
Cankr-IlerepOypr : Jlanp, 2022 — Yacts 2 : DyHKIMN HECKOJIBKHUX IIEpeMEHHBIX. MIHTEerpanpHoe
ucuucnenue. Teopus nonst — 2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — TekcrT :
ANEKTPOHHBIH // JlaHb : 35ekTpoHHO-O0nbInoTeunas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Munocues, B. b. Kypc MaTemMaTHKU 711 TEXHUYECKUX BBICIINX YICOHBIX 3aBEJICHUH :
yuebHoe nocobue / B. b. Munocnes, H. A. bepkos, B. I'. 3y6koB. — 2-e uzn., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022 — Yacte 3 : Iuddepenunansabie ypaBHEeHUs. Y paBHEHUS
maTtemaTuueckoi puzuku. Teopus ontumuzanun — 2022. — 528 ¢. — ISBN 978-5-8114-1560-

1. — Texkcr : anexTpoHHbI# // JIanb : anekTpoHHO-OUONIMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/211358.

4. Ilymxkaps, E. A. Kypc MaTemMaTHKu 17151 TEXHUYECKUX BBICIINX YUEOHBIX 3aBEJICHUH :
yuebHoe nocobue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTeiHeHKO. — 2-€ U3]., UCIIP. —
Canxr-IlerepOypr : Jlanb, 2022 — Yacts 4 : Teopust BEpOATHOCTEH U MaTeMaTUYECKasi CTATUCTHKA
— 2022. — 304 c. — ISBN 978-5-8114-1561-8. — TekcT : a5eKTpoHHbIH // JIaHb : 351eKTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/211382.

4.4JneKTpoHHBbIE 00pa3oBaTe/ibHbIE pecypchl
He npenycmoTtpensl

4.5 JInneH3n0OHHOE H CBOOOTHO PACIIPOCTPaHsAeMOe TPOrpaMMHOe
odecreueHue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(ecCHOHATbHBbIE 0a3bI IaHHBIX U HH(OPMAIIMOHHbIE
CIPaBOYHbIE CHCTEMbI

HCpC‘ICHL PECYypCOB CCTH I/IHTepHCT, JOCTYIHBIX IJId OCBOCHHA JUCIHUIIIIAHBI:

Ne HaunmenoBanue Ccbuika Ha pecypc JlocTynHOCTB

NudopmannoHHO-crIpaBOYHbIE CUCTEMBbI

JlocTynHa B ceTn
1 |Stack Overflow https://stackoverflow.com/ | Uutepuer 6e3
OTpaHUYCHUIN
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o | Andopmannonusie pecypest Cern

KoncymprantlLiioc http:// www.consultant.ru JlocTymHO

[Toptan denepanbHbIX TOCYAAPCTBCHHBIX
3 | o6pasoBaTenbHBIX cTaHAAPTOB BhIcIero | http://www.fgosvo.ru. JloctymHO
o0Opa3oBaHUs

DNEeKTPOHHO-OUOINOTEYHBIE CUCTEMBI

Jlanp https://e.lanbook.com/ JlocTyrHa B ceTH
4 UurepHer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop.ru/ | loctynsa B cetu
S HNutepuer 6e3
OrpaHUYCHUI

[Ipodeccrnonanpabie 6a3bl JAHHBIX

basa qaHHBIX HAyYHOM SJIEKTPOHHOM http://www.elibrary.ru JlocTyIHO
6 | Gu6mmorexn

(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTyIHO
7 | mommremarnyeckas pedepaTusHo-
oubnuorpaduueckas 1 HayKOMETpHIeCcKas
(bubnmmomeTpuyeckas) 6a3a JTaHHBIX

5 MarepuaabHO-TeXHHYECKOE o0ecrneyeHne

Aynutopus Ui JEKIUOHHBIX, MPAaKTUYECKUX U CEMUHApCKUX 3aHsATUH. OOopynoBaHuE U
anmnaparypa: ayJIuTOpHas JI0CKa, BO3MOYKHOCTb HCIOJB30BaHUS MYJIbTUMEAMMHOTO KOMILIEKCa
(MpoexTop, MepcoHaIbHBIA HOYTOYK WJIH MEPCOHATIBHBIA KOMIBIOTED).

6 Meroauueckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeHIallUH I PenogaBaTeis M0 OpraHu3anuu
o0yueHus

[Ipexxne Bcero, cienyeT oOpaTUTh BHMMAHME CTYJEHTOB Ha TO, YTO INMPAKTUYECKH BECH
M3y4aeMbIil IMH MaTepHai He TpeOyeT Kakoi-T1ubo0 crenuanbHOM (I0MOTHUTENBHOM) MOATOTOBKY U
BIIOJIHE MOXXET OBITh YCHEIIHO M3Yy4Y€H, €CJIM CTYACHTHI OyAyT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBITMIOJHATH JIOMAIllHUE 3aJaHHusl U TOJB30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOW IUIaHOBBIX
KOHCYJIbTAIlMi B T€UEHUE KAXKJOro cemecTpa. Boieamme B Kypc MaTEMAaTUKH Pa3Aeibl SBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMsI OHU MPAKTUUYECKH OPUEHTUPOBAHBI, TaK KAaK MMEIOT LIMPOKOE
pacnpocTpaHeHue JUIsl PELIeHUs] pa3HOro poja 3aJady BHYTPU CaMOl MaTEeMaTHKU W MPUKJIAJHbBIX
3a1a4. X ocBOeHME MOMOKET CTYJIEHTaM JIOTUYECKH BEPHO, APTYMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ MHCBMEHHYIO pe€ub, YCIIECHIHO MPUMEHATh HAKOIUJICHHbIE 3HAHUS B MPO(ecCHOHATBHOM
JIeSATEIbHOCTH.
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HeobxonuMo ¢ caMoro Hauyana 3aHATUH pPEKOMEHIOBAaTh CTYJEHTaM OCHOBHYIO U
JIOTIOJIHUTEJIBHYIO JINTEPATypy, @ B KOHIIE CEMECTpa JaTh CIHUCOK BOIPOCOB I MOATOTOBKH K
JK3aMCHY.

Ha nepBoM 3aHATHY 110 AUCHUIUIMHE CIEAYET 0043aTeIbHO MPOUH(POPMHUPOBATE CTYICHTOB O
BUe U (popMe MPOMEKYTOUHON aTTECTallMU MO JUCLUIUIMHE, CPOKaX €€ MPOBEICHHUS, YCIOBHUIX
JIOITyCKa K TPOMEXYTOYHOM aTTeCTallu, IPUMEHIEMBIX BUIaX IPOMEKYTOYHOI'O KOHTPOJISL.

W3noxxeHne TEOPETHYECKOTO MaTepualla JIOJDKHO COINPOBOXKIATHCS HIUIFOCTPATUBHBIMU
npUMEpaMH, THIATEIbHO OTOOPaHHBIMHU NPENOAABATENEM TaK, YTOOBl TEXHHUYECKUE TPYIHOCTH U
BBIKIAJKM TP DPEIICHUU 3aJa4d HE OTBICKAIM OT TJABHOIO: OCMBICICHHUS HIEUM U CYTH
IpUMEHAEMbIX MeToJ0oB. ClieyeT Bcerja YyKasbplBaTb IPUMEPBl IPAKTUYECKOIO IPUMEHEHUs
PACCMOTPEHHBIX HA 3aHATUSAX YpaBHEHUH U HopMyIl.

[IpakTuyeckue 3aHATHA JOJDKHBI OBITH OPraHMW30BaHBI IMPETOJABATEIIEM TaKUM 00pa3oM,
YTOOBl  OCTABAJIOCh BpPEMs Ha IEPUOAMYECKOE BBIIIOJHEHME CTYACHTaMH  HeOOJbIION
CaMOCTOSITENIBHOM paOOThI B ayAUTOPUH IS IPOBEPKU YCBOECHHUS U3JI0KEHHOI0 MaTepHaia.

[IpenonaBatens, BeOyLIMH MPAKTUYECKHE 3aHATHS, AOJDKEH COIVIACOBBIBATh Y4eOHO-
TEMAaTUYECKHIA TUIaH 3aHATHH C IEKTOPOM, MCIIOJIB30BaTh €ANHYIO CUCTEMY 0003HAYCHUH.

[IpenonaBatento cieayeT JOOMBAThCA CUCTEMAaTHUECKOW HENPEPhIBHOM pabOThI CTYIEHTOB B
TEUYEHHUE CEMECTPa, HE0OXO0AUMO BBIABIATH CUIIBHBIX CTYACHTOB M IIPUBJIEKATh UX K HAYYHOH padoTe,
K Y4acCTHIO B Pa3HOr'0 poJia OJUMIINA/IaX U KOHKypcax.

CryzneHT JOKEH OIyIIAaTh 3aMHTEPECOBAHHOCTD MPEINOIaBaTeNsl B JOCTHKEHUN KOHEYHOIO
pe3ynbTara: B mpuoOpeTeHnH 00ydaroIMMUCS IPOYHbIX 3HaHUN, YMEHUH U BJIa/IeHNs HAaKOIUIEHHOM
uHpopManuen Uit pereHus 3a1a4 B IpopecCuoHaIbHOM e TeTbHOCTH.

[IpoBenenue 3aHATUH U aTTeCTalMil BO3SMOXKHO B IUCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHUCTEeMBl JUCTaHIMOHHOrO oOyuenus yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeaporr «MaremMaTrkay 3JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
nporpaMmsl (cMm. 1. 4.4).

[Hopsnox mpoBeneHuss paboOT B AUCTAHLMOHHOM (popmare yCTaHaBIMBAETCS OTAEIbHBIMU
pacropsKeHUsIMU IPOPEKTOpa Mo yueOHOoI paboTe W/Win EHTPOM Yy4eOHO-METOANYECKON pabOTHI.

6.2 MeTonnueckue yKa3aHHUs JJIs1 00yYAKOIIUXCS 10 OCBOCHH I THCIHUTITHHBI

Paznen: snemenTsl nuHeitHON anreOpsl. MaTpuiibl u onpenenutenu. [Ipexnae Bcero, CTyIeHT
JIOJKEH MOHATH, YTO MaTpHUIla — ATO TAOIHIIA Yncel (IpUudYeM 3Ta TabIuIa MOXKET UMETh OJIMHAKOBOE
YHUCIIO CTPOK U CTOJIOIOB, @ MOXET OBITh M MPSMOYTOJbHOM), a OMpeNeiIuTeNb- 3TO YHCIIO,
3alMChIBa€MOE B BHUJE KBaJpPaTHON TaONMIBI, TO €CTh ONPEACTHUTENIH CYIIECTBYIOT TOJBKO Y
KBapaTHbIX MaTpull. Cremyer oOpaTuTh 0co0Oe BHUMaHHE Ha ONEpaluil0 YMHOKEHUS
IPSIMOYTOJIBHBIX MAaTpHIl U TOHATh, KaKUM IIOJIy4aeTcs MHOpSAJOK MATpHUIbl — IPOU3BEACHMUS.
Oco0eHHOCTh MaTPHI] TAKKE COCTOUT B TOM, UTO IPOU3BEICHUE MATPHUIL HE IEPECTAHOBOYHO, TO €CTh
clelyeT 00s13aTesIbHO YOeaAUThCsl B 3TOM, PEIIMB COOTBETCTBYIOLIME 3ajaud. BakHbIM sBiseTcs
NoHsITUE 00paTHOI MaTpHIlbl. Hajo 3HaTh yciaoBHe CyleCTBOBaHUS 00paTHON MAaTPHUIIBI M aJITOPUTM
ee noctpoenust. [locne ee BeIUMCIEHUS 11€7I€CO00pa3HO JeNIaTh MPOBEPKY MPABUIBHOCTU PEIICHHUS,
BBITIOJIHUB OMEPAlMI0 YMHOXKEHUS (JI0OJDKHA MOMYYUThCS eIuHU4YHas Mmatpuia). [Ipu usyueHuun
onpeAenuTeNed Hajlo YETKO YCBOUThH IOHATUS MHMHOpPA, ajlreOpandyecKkoro JONOJHEHHs, 3HATh
MHOTOUYHCJICHHbIE CBOMCTBa ompeenutens. J[as ocBOeHHsS TEXHUKHU BBIYUCIICHUS OIpeaeauTeneit
1esiecoodpa3Ho, BBIOPAB MPOW3BOJIBHBINA OMPEAETUTENh BBIIIE TPETHEro MOPSAKA, PACKPHITH €ro
pa3IMYHBIMH CIIOCOOAMU, MPUMEHSS pPa3IoKEeHHe W Mo CTpokaM u 1o cronduam. OOpatute
BHUMAaHHE, KaKHe CTPOKHU (CTOJIOIBI) MPEANOYTHTEIbHEE BEIONPATE U PACKPBITHS OMPEIeIIUTENs,
4TOOBI YIPOCTHUTH €T0 BeIuucieHue. OcodbeHHo 3(eKTUBHO BEIUMCICHHUE OMPEICTUTENS C TOMOIIBIO
AJIEMEHTAPHBIX IPe0Opa30BaHuM, MPUBOIAIINX €T0 K TpeyroibHOMY Buay. lpu uzyuenun pemenuit
CUCTEeM JHHEWHbIX anreOpandeckux ypaBHeHuil (CJIAY) oOpaTute BHUMaHUE, MPEXKIE BCEro, Ha
MOHSITUE PEIICHUS CUCTEMbI M YCJIOBHSI CYLIECTBOBAHUS PELIEHUI B 3aBUCHMOCTH OT COOTHOILIEHUS



24

MEXJY PaHIOM MAaTpPHUIbl, PAHIOM PACHIMPEHHON MaTpHUIbl CUCTEMBbl M YHMCIOM HEU3BECTHBIX U
ypaBHeHHid. OOpaTuTe BHUMaHHE Ha ycloBHs npuMeHeHus ¢opmyn Kpamepa u merona oOpaTHOH
MmaTpullbl. BHuMaTenbHO pazbepuTe NpHUMEphl PELICHHs MPOU3BOJBHBIX CHUCTEM JIMHEHHBIX
anreOpanyeckux ypaBHeHUH MetoioM ["aycca (BBeeHre 0a3UCHBIX U CBOOOIHBIX EPEMEHHBIX).

Pazgen: DnemeHTsl BekTOpHOW anreOpbl. [lpw u3ydeHMH IaHHOW TeMbl HEOOXOIMMO
0o0paTuTh BHUMaHKE HA JIMHEHHBIE ONIEPaLMU HaJl BEKTOPAaMH, HA TOHTHSI JINHEHHOM HE3aBUCUMOCTHU
U JIMHEHHON 3aBUCHUMOCTH BEKTOPOB, Ha (YHJAMEHTAJIbHOE IOHATHE 0a3uca BEKTOPHOIO
NpOCTpaHCTBAa (M OPTOHOPMHPOBAHHOTO 0a3uca), Ha pa3jIOKEHHE BEKTOpa Mo Oaszucy. 3HATh
olpeielIeHne, FTeOMETPUYECKHE CBOMCTBA CKAISIPHOIO, BEKTOPHOIO U CMEIIAHHOIO MIPOU3BEACHUS
BEKTOPOB, (POPMYJIBI JJIsi UX BBIYMCICHUS B BEKTOPHOM M B KOOpAMHATHOW (opme. OOs3aTenbHO
3HaTh M YMETh IPOBEPATh YCJIOBUS OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH
BEKTOPOB.

Paznesn: KoMIUIeKCHBIE YKcIa U MHOTOWIEHBL. B 3TOM paszerne, mpexzae Bcero, HaJo MOHATS,
YTO KOMIUIEKCHOE UHCIIO SBWIOCH PAaCUIMPEHUEM TIOHATUS JAECUCTBUTEIbHBIX YHUCEN, 3HATh
olpeielieHue U TpU (GOpMBbI 3alMCH KOMILJIEKCHOIO Yuciia (aaredpanyecKyro, TPUroHOMeTpUYECKyIO
U TI0Ka3aTeJIbHYI0), TE€OMETPUYECKYI0 HHTEpIpETalMi0 KOMIUIEKCHOIO 4YHCiIa M B3aUMHO-
OJIHO3HAaYHOE COOTBETCTBHE MEXAY MHOKECTBOM KOMIUIEKCHBIX YHCE M MHOXECTBOM TOYEK
KOMILJIEKCHON IUIOCKOCTH. 3HaTh (opmyiy Oiiepa. KommiekcHble uuciia MOXHO H300paxarb ¢
MIOMOIIbI0 BEKTOPOB Ha KOMIUIEKCHOW IIOCKOCTH. [loaTOMY omepaiuu CioKeHuss W BbIYUTAHUS
KOMILJIEKCHBIX YHCEJI MOTYT OBITh CBEZICHBI K ONEpalUsiM CJIO0KEHHUS U BBIYUTAHHUS COOTBETCTBYIOLINX
BeKTOpoB. Hano 3HaTh M yMeTh BBINOJHATH ONEpall YMHOXKEHUS, JI€J€HMs, BO3BEICHUS B
HOJIOKHUTEIbHYIO CTEHNEHb KOMIUIEKCHBIX YHMCEJ, 3alHCAHHBIX B TPUTOHOMETpUYECKOH (opme,
U3BJICYEHMSI KOPHS N-0i1 CTENMEeHH M3 KOMIUIEKCHOro yncia. Cieayer oOpaTUTh BHUMaHUE Ha TO, YTO
MHOECTBO KOMIUIEKCHBIX YHMCEN SABJSIETCS 3aMKHYTBIM, TO €CTh JIf00ast areOpandeckas onepanus
HaJ KOMIUIEKCHBIMU YMCJIaMH HE BBIBOJAMT 3a Mpezesibl 00JacTu KOMIUIEKCHBIX uncen. Hano 3HaTh
pasIM4HbIe BUJBI PA3JIOKEHHs] MHOTOYJIEHA HAa MHOXHTENW Ul CIy4yaeB, KOTJa Cpeiu KOopHen
MHOTOYJIEHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHU. DTU CBeJEHUs OyAyT HCIIOJIb30BATHCA,
HarpuMep, B UHTETPAJIbHOM HMCUHCIICHUHU NPU BBIYMCICHUU MHTETPAJIOB OT APOOHO-PALMOHATBHBIX
(GYHKIMH, IPY pEeIIeHUH JIMHEHHBIX OJHOPOIHBIX Au(QepeHInaTbHbIX YPaBHEHUH N-TO MOPsIKa C
NOCTOSIHHBIMU K03 purimenramu.

Paznen: Ananutnueckass reomerpus. [Ipn M3ydeHnn aHaIUTHUYECKON N€OMETPUM CIIEAYET,
IpeXJie BCEro, MOHATh, YTO €€ 3ajaueld  SABJISIETCS U3yueHHE IeOMETPUYECKUX OOBEKTOB MpHU
MOMOIIHN aHAITUTUYECKUX METOIOB alre0phbl U MaTEMaTHYECKOro aHaJIn3a. B ocHOBe Takoro noaxonaa
JEKUT METOJ KOOPJIMHAT, BIIEPBBIE CHUCTEMaTHuecKu npuMeHeHHbIl P. JlekapTtoM. OCHOBHBIE
MOHSITUS TEOMETPUH (TOUKA, MPsAMasi, IJIOCKOCTD) SIBJISIFOTCS] HEONPEAEISIEMbIMU, U JJIS1 UX ONHUCAHUS
NpUMEHSIeTC AaKCMOMAaTHYECKUH METO/, MO3BOJSIOMMN YCTaHOBUTh B3aUMHO OJIHO3HAYHOE
COOTBETCTBUE MEKYy MHOKECTBOM TOYEK IMPSIMON M MHOKECTBOM JI€HCTBUTEIBHBIX YUCET U, TAKUM
o0pa3oM, BBECTH cucTeMy KoopauHat. Hasio 4eTko ycBOUTh pa3nuyuHble (JOpMBbl ypaBHEHUH NPsSMON
U IUIOCKOCTH YMETh NEPEeXOIuTh OT OAHON (GopMbl K Apyroil. Ciexyer OCMBICIUTh U YCIEIIHO
NPUMEHSTh PelIeHUs KJIaCCHYECKHX 3ajlad aHAIMTHYECKOW FreOMETPUH O B3aUMHOM PACHOJIOKEHUN
OpSMBIX W TUIOCKOCTEH, YMETh OIpPENeNATh VYIJBl M PACCTOSHHUS MEXIY pPa3TUIHBIMU
reOMETPUYECKUMHU 0ObEKTaMHU.

[Ipn wu3yuenun nuddepeHIUANBHOTO MCUUCIACHHUS (QYHKIMA OJHON MepeMeHHOM
HE0O0X0MMO OOpaTUTh BHUMaHHWE Ha TMOHATHE TNpeaena (YHKIMM B TOYKE M METOABI €ro
BbIuncieHus. [Ipeaen — olHO U3 OCHOBHBIX MOHATHI MaTeMaTudyeckoro aHanuza. [Ipu Beruucienun
npefenoB  (QYHKUMM  Haxo, TMpPEXAEe BCEro, BBIACHUTH  XapakTep  HEONpeAeIeHHOCTU
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. Yt0o0BI OBJIAACTh TCXHUKOW PEIICHUA 3aJa4 Ha BEIYHMCIICHUEC ITPEACIIOB,
Haao 3HaTh JBa 3aMCYaTCJIBHBIX MIpEacia, Ta6HI/IHy SKBUBAJICHTHBIX OECKOHEYHO MaJbIX, IIPaBHUIO
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JlomuTans, pa3TUYHbIC IPHEMbI PACKPBITHS HEOMPEICIEHHOCTEH B 3aBUCUMOCTH OT BHIAa (DYHKIIMU
U PEIINTh TOCTATOYHO OOJIBIIOE KOJTMUYECTBO 3ajay.

[lpu wm3ydeHUM TeMm, MOCBSIIEHHBIX MPOW3BOAHOW W auddepeHnnany QyHKIUH, HATO
OCMBICTTUTh UX T€OMETPUYECKUN CMBICI, IOHUMATh pa3iuune MeXAy HUMHU (IuddepeHuan - 3To
IJIaBHAs JIMHEWHas 4YacTh mnpupameHus (QyHkiuu). TBepmo 3HATh (Kak TaOIHMILy YMHOXKCHHS)
dopmynel  muddepeHIUPOBaHUS ~ OCHOBHBIX  JJIEMEHTapHbIX  (YHKIUMH W TpaBuia
nuddepennrpoBannsi (Bce, KOHEYHO, HO OCOOCHHO NpaBWiIO AWGGEPEHIIUPOBAHUS CIIOKHOMN
¢ynkuun). HeoOxomumo oOpaTUTh BHUMaHHME Takke Ha ocoOeHHOCTH audQepeHnrpoBaHUsL
(GyHKIMH, 3alaHHBIX B HESIBHOW (opMe, NapaMeTpUYecKd, Ha NpUEM JIOrapu(hMUIECKOTO
QG epeHIMPOBAHUS.

Cremyer 4eTKO 3HaTh U YMETh IPUMEHSTH aJITOPUTM HCCIICIOBaHUS (QYHKIIMN M IIOCTPOCHUS
rpaduKoB: OIpeaesieHHe TOuYeK pa3pbiBa (M WX KiIacCH(UKALUIO), acUMNOTOT rpaduka
(BepTHKAJILHOW, HAKIOHHOW, TOPWU30HTAIBbHOH), HEOOXOJUMbIE W JIOCTATOYHBIC YCIIOBUS
MOHOTOHHOCTH ()YyHKIIMH, CyIIECTBOBAHUS JIOKAJBHOIO SKCTPEMyMa, IIPOMEXYTKOB BBITYKIOCTH U
BOTHYTOCTH (DYHKIIMU M TOUYEK TIeperuoda.

[Tpu u3yueHnn 1aHHOTO pa3zaena HeoOX0IMMO OOpaTUTh BHUMAHHUE HA TO, YTO (PYHKLHUS IBYX
NEPEMEHHBIX MMEET HAIJISATHBIA T€OMETPUYCCKHI CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM
npoctpaHcTBe. Hajio OCMBICIUTD MOHATHS YAaCTHBIX NMPOU3BOAHBIX U MosHOro auddepeHunana u
0COOCHHOCTh WX BBIYHCICHHS, OBJIAJCTh TEXHHKOW BBIYMCICHUS MPOU3BOIHBIX OT CIIOKHOU
(GYHKIMN HECKOJNbKUX NepeMeHHbIX. Cienyer oOpaTuTh BHUMaHHME HA TO, YTO Uil (DYHKLIUHU
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( ’y) CMCHIAHHBIC YaCTHBIC IPOU3BOJHBIC BTOPOr0 IOpsAAKa paBHBI MCEKAY co0oii:
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Oy Oyox (reopema IlIBapua), To ecTh OpAAOK IupdHepeHIIPOBAHUSI HE UMEET 3HAUCHHUSL.
Jis QyHKIMM HECKOJIBKMX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIMU B MPOU3BOIBHOM
HANpaBJICHUU XapaKTepU3yeTCs MPOM3BOMHOW 110 HANpPABICHUIO, a HAaWOOJIbIIAs CKOPOCTh
u3MeHeHus (pyHKIuu OylneT B HamlpaBJIeHUH BeKTopa rpaauenrta. Cienyer oOpaTuTh B 3TOH Teme
BHHUMaHHE Ha HEOOXOAMMOE M JOCTATOYHOE YCIOBHUS CYIIECTBOBAHUSA SKCTpeMyMma (yHKIIUH
HECKOJIbKUX TIePEeMEHHBIX.
B uHTEerpansbHOM HCUHCIIEHUH PelIaeTces 3a/1a4a, 00paTHOH TOH, KoTopast paccMaTpuBaach B

Qg QepeHnaIbHOM HCYUCICHUU: HEOOXOAMMO HAWTH Ui JaHHOW (QYHKUIUHU f (X) TaKkyo
(GyHKIHIO, TTPOU3BOJHAs OT KOTOpOM Oblma Obl paBHa 3agaHHOW. MHTerpupoBanue QyHKUui —
JIOCTATOYHO CJIOXKHBIM pasziesl MaT€MaTHUKH, OBJIAJETh KOTOPBIM MOXHO TOJIBKO, €CIIH CTYACHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO MHTETPAJIOB PA3HOIO THIIA.

Hano tBepmo 3HaTh TaOIUIYy HHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (DYHKITNI, OCHOBHBIE
METOAbl MHTETPUPOBAaHUS (3aMEHa TEpEeMEHHOM, mojBeneHue moja 3HaK auddepenuunana,
MHTETPUPOBAHUE IO YACTSAM, INPUEMBI BBIYMCIEHUS HHTETPAJIOB OT PALMOHAIBHBIX APOOEH, OT
pa3HOro TUIAa TPUTOHOMETPUYECKUX (PYHKIUIT).

Hamo ocMbicnuTh €IMHCTBO TOAXOAAa K  IIOCTPOCHHUIO OIPENEIICHHBIX, KpAaTHBIX,
KPUBOJINHENHBIX, [IOBEPXHOCTHBIX MHTErPAJIOB — MOCTPOEHUE HEKOTOPON MHTETPAIBHON CyMMBI U
IIPEACIIbHBIN NIEPEXOL.

3HaTh TEOMETPUYECKMH CMBICII M OCHOBHYIO (DOPMYJIYy BBIYMCICHHS OIPEIEIEeHHBIX
uHTerpanoB — Gopmyny Heiorona — JleiiOHuma, reomerpuyeckue U (U3NYECKHE MPUIOKECHHUS
OTIpEeIeIEHHBIX M KPATHBIX HHTEIPAJIOB, YMETh HAXOIUTh IJIOLIA b IJIOCKOM (UTypBI, JNIMHY KPUBOH,
00BEM M IJIOLIAb TOBEPXHOCTH TEJ BPALCHHUSL.

Nzyuenune nuddepeHranbHbIX ypaBHEHUH UMEET BaKHeIee 3HaYeHne B MaTeMaTHYeCKOM
NOJTOTOBKE MHKeHepa. OOBACHSAETCS 3TO TeM, 4TO JudQepeHInaIbHbIe YpaBHEHUS MIPEICTABISIOT
co0oif MaTeMaTHU4YeCKHe MOJIENT CaMbIX Pa3HOOOPA3HbIX MPOLIECCOB U SIBJICHUH, TaK KaK UX PELICHUs
MO3BOJIAIOT OIKMCATh DBONIIOLMIO U3Y4aeMOro MpOLECcca, XapaKTep NMPOUCXOIAIINX C MATEPUATbHON
CHUCTEMOM U3MEHEHUH B 3aBUCHMOCTH OT IIEPBOHAYATIBHOTO COCTOSHUS CUCTEMBI.
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OTnuuuTeNbHOE CBOMCTBO AU(QPepeHINaIbHbIX YPAaBHEHUM COCTOMT B TOM, YTO IpPHU HX
MHTETPUPOBAHUHM OOBIYHO IMOJIydaeTcs OeCUHMCICHHOE MHOXKECTBO pemieHuid. [l ypaBHeHus
MEPBOTO TIOPSAJIKA STO MHOXECTBO OIMCHIBACTCS OJHOW IPOM3BOJIBHOM IMOCTOSTHHOW. YTOOBI
BBIJICJIUTH U3 OECKOHEYHOT0 MHOXKECTBA PELICHUH TO, KOTOPOE ONMUCHIBAET UMEHHO JaHHBIN MTpoIiece,
HEOO0X0IUMO 3a/laTh JOMNOJHUTENBHYI0 HH(OPMALUIO, HAalpUMep, 3HaTh HAa4dalbHOE COCTOSIHHE
npouecca. Takoe TOMOIHUTEIbHOE YCIOBUE Ha3bIBAETCS HaYaJIbHBIM YCIIOBUEM.

3ajaya MHTErpupoBaHus JU(PQPepeHINaTIbHOI0 YPAaBHEHHS IIEPBOrO MOPSIKa COBMECTHO C
HaYyaJIbHBIM YCJIOBUEM Ha3blBaeTCs Ha4aJIbHOM 3a1auel win 3agadeid Komm.

Jnsa nuddepeHnnanbHbIX ypaBHEHUH IIEPBOro MOpsKa CleAyeT pa3indarh o0liee, 4aCTHOE
¥ 0c000€ pelIeHus, a TaKKe OOIIHIA, YaCTHBIN U 0COOBI MHTETPAIbI.

IIpn MHTETpUpPOBAaHUU ypaBHEHUU IIEPBOTO NOPSAJAKA HALO IPEKAEC BCErO ONPEIEIUTH THII
YPaBHEHHUS, a 3aT€M YK€ IPUMEHUTH TOT WU MHOW MeTox pemieHus. Hano o0s3aTenbHO OCBOUTH
IpOLEAYypY NIPHUBEICHUS YpaBHEHHS IIEPBOTO IOPsAJKA K YPaBHEHHIO C Ppa3lelICHHBIMU
NIEPEMEHHBIMU, TaK KAK MMEHHO TaKUE YPaBHEHHSI MOXKHO HENIOCPEACTBEHHO UHTETPUPOBATD.

s muddepeHanbHbIX YpaBHEHUH N — ro HOpsiiKa 00s13aTeIbHO 3HaTh IOCTAHOBKH 3ajauu
Komu, kpaeBoit 3a1aun, 3aa4u Ha COOCTBEHHBIC 3HAYCHUSI.

B teme, nocaeHHOM JnHEHHBIM AU} depeHInanbHbIM YPaBHEHUSAM N — IO TOPSIIKA, HAl0
3HATh TEOPEMBI O CTPYKTYpe OOILEro peuieHus OJHOPOIHBIX U HEOJAHOPOIHBIX YPaBHEHUH, TaK KaK
OHM YKa3bIBaIOT MyTh MOCTpPOEHHUs oOuiero pemieHus. OOpaTUTh BHUMAaHHME HA TO, YTO PEILEHUE
JUHEHHBIX OJHOPOJHBIX Au(ddepeHnanbHbIX ypaBHEHHMH N — To HOpsJKa C MOCTOSHHBIMU
ko3 uLmeHTaMu He TpeOyeT MHTErpUpOBaHUS, a CBOJUTCS K YHUCTO airedpandeckoil mpobdiieme
HAXO0XJIEHNsl KOPHEM COOTBETCTBYIOLIEIO XapaKTEPUCTHUYECKOTro ypaBHeHusa. Hano 3HaTte BuJI
YACTHBIX PEUICHUH JIMHEHHBIX OJHOPOAHBIX IU(p(epeHIHalbHbIX YPaBHEHUM N — IO MOpsJKa C
HOCTOSIHHBIMU KO3 (UIIMEHTaMH B 3aBUCUMOCTH OT BUJIa KOPHEH XapaKTepUCTUYECKOTIO ypaBHEHHUS.

Hano 4etko ysICHUTH alropuT™M MOCTPOEHUS YAaCTHBIX PELICHUM JTMHEHHBIX HEOJIHOPOIHBIX
TuddepeHIaIbHbIX YPaBHEHUH METOIOM 10100pa (METOI0M HEOolpeIeIeHHBIX K03 (DUIIMEHTOB),
o0paTHB BHHUMaHHE Ha TO, YTO B ATOM CJIy4ae BHUJ YAaCTHBIX PEUICHUH HEOJHOPOJHOIO YpaBHEHUS
COOTBETCTBYET 110 CTPYKTYPE 3alaHHOM ITpaBOM YacTH.

[To Teopun BepoATHOCTEN 1 MAaTEMATUYECKOM CTaTUCTUKE HEOOXOAUMO, IPEXKE BCETO, YETKO
YCBOUTH OCHOBHBIE IOHATUS TEOPUU BEPOSITHOCTEM, OUEHBb IIUPOKO HCIIOJIB3YEMBIE B Pa3INYHbIX
MPUJIOKEHUSAX: TIOHATHE CIIYYalHOTO COOBITHS U €ro BEPOSITHOCTH, CYMMBI U MpPOU3BEICHUS
COOBITHH, TOHATHS CITy4allHOW BEJIMYMHBI U 3aKOHA €€ PacIpeieNeHHsI MAaTeMaTHIYeCKOT0 OKUIaHUs
Y JUCIEPCHUH CITyYalHOW BEJIMYUHBI.

Hano noHATH, 4TO BEPOATHOCTH — ITO YMCIOBAasl Mepa CTENEHH BO3MOXKHOCTH IOSIBICHHUS
Clly4alHOro coObITHs. 3HATh KJIACCHMYECKOEe, CTaTUCTHMUYECKOE U T€OMETPUYECKOE ONpeesIeHus
BEPOATHOCTH, CBSI3b U paziIuuue MeXIy HUMH. HecMOTps Ha BHEIIHIOI MPOCTOTY KIACCHYECKON
(dbopMyIIbI onIpeieNieHUsl BEPOSITHOCTH CIy4YailHOro cOOBITUS A: , HEMTOCPEACTBEHHBIHN MMOACYET YKCia
N BCEBO3MOXKHBIX MCXOJI0B UCIIBITAHHS U M - YUCJIA OJIaronpHUATHBIX UCXO0A0B TpeOyeT NpUMEHEHHUs
dbopmyn komOuHATOPUKH. [Ipr 3TOM B Ka)K0¥ KOHKPETHOM 3a7a4€ HA0 MPOaHATN3UPOBATh, KAKOU
TUIl COEIMHEHUN BO3HUKAET, KOIZA M3 HEKOTOPOIO MHOXKECTBA JJIEMEHTOB M3BIIEKAECTCS JPYroe
MOJIMHO>KECTBO (3TO MOTYT OBITh pa3MeIlleHus], IepPeCTaHOBKU WK coueTaHus). [Ipu BeuucieHun
BEPOSITHOCTEH CIIOKHBIX COOBITUI HAZ0 YMETh NPEACTaBUTh UX B BUJIE CYMMbI MM MPOU3BEACHUS
(MM CyMMBI TIPOM3BENIEHUM) MPOCTHIX COOBITUH M NPUMEHUTH COOTBETCTBYIOIIME OCHOBHBIE
TEOPEMBI TEOPUU BEPOSTHOCTEN.

Hano detko pa3nuyaTh TUIBI CIIy4aHBIX BEJIMYUH — AUCKPETHBIE U HENPEPhIBHBIE U 3HATH
OCHOBHBIE 3aKOHbI MX pacnpereneHus (OmHomuanbHbIM, IlyaccoHa, runepreoMeTpudecKuid,
0COOEHHO, HOPMaJILHBIN 3aKOH pacipeIesICHNs).

Jlig onucaHusl 3aKOHOB pAacIpeleleHHs] HENPEPBIBHBIX CIy4YalHBIX BEJIMYMH HMPUMEHSIOT
UHTErpalbHyl0 (DYHKIHMIO pacHpelesiCHUs BEpOSITHOCTEH CilydyallHOW BEIMYMHBI M IUIOTHOCTh
BeposiTHOCTEW . Hazmo ycBOuTh ompeseneHus, BEpOITHOCTHBIA CMBICT M CBOMCTBA 3TUX (YHKIIMH,
CBSI3b MEXJy HUMH U pacdyeTHbIe (OPMYIIbI ISl UX ONpPEAETICHHUS.
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Hano 3nate ompenenenue, pacdyeTHble (QOpPMYJIbl U BEPOATHOCTHBIN CMBICI OCHOBHBIX
YHUCIIOBBIX XapaKTEPUCTUK CIyd4alHOW BEIWYMHBI — MATEMaTUYECKOTO OXHUAaHUSA (CPEIHEro
3HAYEeHMs) U AUCIEPCUH (XapaKTEPUCTHKU pa30poca BO3ZMOXKHBIX 3HAYEHUS CIIyH4alHOMN BEIWYMHBI
OTHOCHUTEIILHO CPEAHETO 3HAUCHUS).

C Teopueld BEpOATHOCTEH TeCHEWIMM o0Opa3oM CBs3aHAa MaTeMaTHYecKash CTaTHCTHKa
BonpmmHCTBO €€ BEIBOIOB Oa3upyeTcs Ha MPEAeTbHBIX TEOPEeMaX TEOPUH BEPOSTHOCTEH.

Bce xapakrepucTHKHM, H3ydaeMble B Kypce MaTEeMaTHYeCKON CTAaTUCTHKH, SBISIOTCA
CTATHCTUYECKUMHU aHAJOTaMH COOTBETCTBYIOIIUX XapaKTEPUCTHK, PAacCMaTPUBACMbBIX B TEOPUU
BEPOATHOCTEMH, MOTYYECHHBIMU Ha OCHOBE OTPAaHMUYEHHOT0 YHCJIA OMBITHBIX aHHBIX. ClieZI0BaTeIbHO,
€CJIM, HampuMep, MaTeMAaTUYECKOE OKHUJAHUE U JUCIICPCHs CIy4YailHOW BEIMYWHBI, H3y4acMbie B
TEOPUHU BEPOSITHOCTEH, SBISIOTCA XapaKTEPHBIMU HECIy4YailHBIMU YHCIaMH, TO UX CTaTUCTHUYECKHE
AQHAJIOTH — BBIOOpPOYHAS CpeaHsss W BBHIOOpOYHas (WM WCIpABIICHHAs) AWCIIEPCHUS SBISIOTCS
CIIy4alHBIMU BEJIMYMHAMHU, 3aBUCSIIMMU OT 00beMa U TUIA BHIOOPKU W PA3IUYHBIMU Ui Pa3HBIX
BBIOOPOK.

Hano o6s3aTrenbHO 3HATh U yMETh BHIYMCISATH TOUEUHBIE OLEHKH HEU3BECTHBIX IApaMeTPOB
pacrpesielieHusi CIly9allHOM BEITWUYHMHBI - BBIOOPOYHYIO CPEIHIOI0 U BBIOOPOUYHYIO (WIIH
HCIPABIIEHHYI0) JUCIEPCUIO, TaK KaK JI00as craTUcTHYecKast 00paboTka CBOJIUTCS, MIPEXKIE BCETO, K
HAXO0XJICHHUI0O UMEHHO 3TUX XapakTepucTHk. Cienyer oOpaTUTh BHUMaHUE Ha TO, YTO ATH OLEHKU
SIBJISIFOTCSI IPUOJIM>KEHHBIMUA, OCOOCHHO TSI BRIOOPOK Majioro o0bema, U I CYKICHUS O TOUHOCTH
U HAJIeKHOCTU ITHX OILICHOK HAJ0 yMETh MPUMEHSITh MHTEPBAIbHBIC OLIGHKH U 3HATh METOJUKY
MIOCTPOCHHUS JJOBEPUTEIIBHBIX HHTEPBAJIOB.

YcnemnHoe u3ydyeHne TUCIHUILIMHBL «Bpiciias mMaremarukay, mpuoopeTeHrne HeOOXOANMBIX
KOMIICTCHIIMIA, YMCHHI W HaBBIKOB BJIAJICHUS MAaTEMAaTHYCCKUM armapaToM TpeOyeT OT CTYACHTOB
0ombIION camocToATeNnbHOU paboThl. HeoOxoauMo oOpaTuTh BHUMAHUE, YTO KOJMYECTBO YacOB,
OTBOJUMBIX Ha CAMOCTOSITSIILHYIO Pa00OTY B COOTBETCTBHH C YICOHBIM TUTAHOM, OOJIBIIIE YHCIIA YaCOB,
OTBOJMMBIX Ha BCE BHUJIbI ayIUTOPHBIX 3aHATUH.

CamMocTtosTepbHas pabora SBISETCS OJHUM H3 BHAOB y4YeOHBIX 3aHATHH. llenms
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE CaMOCTOSTENbHOE MONyYeHHE CTYJCHTaMH HaBBIKOB
paboTHI B MpOrpaMMe MaTeMaTHISCKOT0 MOJICIIMPOBAHHMS, PACCMATPUBAEMBIX B MPOIIECCE N3YICHHUS
JUCITUTUIAHBI.

AyJHTOpHAS CaMOCTOSATENIbHAS paboTa MO JUCIHMILIAHE BBITOHICTCS HA YUCOHBIX 3aHATHSIX
M0J1 HEMOCPEJACTBEHHBIM PyKOBOJICTBOM IPEMOIaBATENsI U IO €T0 3a/IaHUIO.

BreayautopHas camocTosiTellbHAs paboTa BBITOJNHSACTCS CTYACHTOM 110  3aJIaHHUIO
mpenoaaBaTesis, Ho 0e3 ero HemoCPEICTBEHHOTO YYaCTHSI.

3adauu camocmoamenbHoil padomul CmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON YUeOHOH padoTHI;

- OCBOCHHE COJICPIKAHUS JUCIIMILTUHEL,

- yrayOseHne coep kaHus U 0CO3HaHWE OCHOBHBIX TOHATUN JUCIUIIIINHBL;

- ICTIOJIh30BaHUE MaTepHaja, COOPAHHOTO U TIOJYYESHHOTO B X0JI€ CAMOCTOSATEIBHBIX 3aHATHN
1utst 5 (PEeKTUBHOIM MOATOTOBKH K MIPOMEKYTOYHON aTTeCTaIlUH.

Buowt éneayoumopnoii camocmosamenvnoi pabomoi:

- BBITIOJTHEHUE pacUYeTHO-TpauuecKux pador;

- TOJITOTOBKA K MPOMEKYTOYHON aTTeCTaINH;

- IOATOTOBKA K CEMUHAPY;

J171s1 BBITTOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXO0IUMO TIPOUTH CJIETYIONINE
STarbL:

- OTIpe/IeNICHUE 1IeJIM CaMOCTOSITENIbHOM paboTHI;

- KOHKpEeTHU3aIus T03HABaTEeIILHOM 3a/1a4H;

- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITEJIbHOM paboTe;

- BBIOOD aJIEKBAaTHOTO CII0Cc00a JEHCTBHS, BEIyIIEro K PEIICHUIO 3a/1a4H;

- IUTAaHUPOBAaHKE PAOOTHI (CAMOCTOSATEIHLHOM MITH C IIOMOIIIBIO MPETIoaBaTeIsl) HaJl 3a1aHUEM;
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- OCYIIECTBJICHHE B TIPOLECCE BBITOJHEHUSI CAMOCTOSATENBHON pabOThIl CaMOKOHTPOJIS
(TPOMEXKYTOYHOTO M KOHEUHOTO0) Pe3yJIbTaTOB PabOThI M KOPPEKTUPOBKA BBITOIHEHHS PaOOThI;

- pednekcus;

- Ipe3eHTaIus padoThI.

7 @oHJ OLIEHOYHBIX CPECTB

B npornecce 00ydeHus: MCIOIB3YIOTCS CIEIYIOLME OLIEHOUHbIE (POPMBI CAMOCTOSITEIbHON
paloThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEXYTOUYHBIX
aTTecTaluu:

- pacueTHO-TpaduvecKue padoThl;

- KOHTPOJIbHBIE pabOTHI;

- TECTUPOBAHHUE;

- 3a4eT;

- DK3aMeH.

O1eHOYHBIC CPEICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIBHBIC 3aaHuUs
WHIUBUTyATBHO JUISl KaXKJ0TO 00yYaroIerocs.
B pesynbrare ocBOeHUS AUCHUIUINHBI (MOAYIs1) GOPMHUPYIOTCS CIEAYIOIINE KOMIETCHIINN:

KOI[ KOMIIETCHIIMHU HaumenoBanmue KOMIICTCHIIMA BBIINTYCKHUKA

OIlK-1 Crnioco0eH npeacTaBUTh aIeKBATHYO0 COBPEMEHHOMY YPOBHIO 3HAaHUI
HAY4YHYIO KapTHHY MUpPa Ha OCHOBE 3HAHHS OCHOBHBIX IMTOJIOKEHHH,
3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK M MaTeMaTHKU

OIIK-2 Crioco0eH BBISBIATH €CTECTBEHHOHAYUHYIO CYITHOCTh MPOOIIEM,
BO3HHKAIOIIUX B X07I€ MPO(PECCHOHATLHON AEATEIbHOCTH, U IPUMEHSTh
COOTBETCTBYIOIIUI (PU3HKO-MaTeMaTHUECKUH anmapaT JUIsl UX

(dbopmanmzanum, aHaIu3a ¥ MPUHATUS PEIICHUS

7.1 MeToabI KOHTPOJISI U OLCHUBAHMS Pe3yJIbTATOB 00y4eHUs!

HaumenoBanue
Bun xoHTpOons
KOHTPOJISI Kpatkas xapakrepucTika KOHTpPOJIs
Ne n/mt pe3yIbTaToB
pEe3yabTaTOB pe3yNbTaToOB 00yUYEHUS
00yueHus
oOydeHus
OOydarommiics B  TEUYGHHE  CeMecTpa
CaMOCTOSITENIbHO BBIMOJHSET Psijl pacyeTHO-
PacuetHo-
. rpapudeckux pabor mo teme pasaena. Ilpu
1 rpaguueckas Texymnit
5 IIPOBEPKE IpenoaaBaTeib OIICHUBAET
aborta
P KayecTBO  O(GOpMIIEHUS,  TNPABHIBHOCTh
pacyeToB.
Pemenue KOHTPOJIbHOM paboThl
5 KounTponbHas T . OCYUIECTBIIIETCS. Ha TMIOCJIEIHEM 3aHSATUU
eKYIIHA
pabota Y uzydaemoro pasnena. KontponbHas paboTa
BBIMIOJHACTCSI  MHAMBHUIYATbHO  Ka)IbIM
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cryaentoM. [Ipu mpoBepke mpernojaBaTeib
OLICHMBAET IIPABWIBHOCTh IPOU3BEIECHHBIX
pacyeToB.

Tect

Texymui

TectupoBaHue MNPOBOIUTCS Ha IOCIEAHEM
3aHATUU U3ydaeMoill Tembl. TecTupoBaHHe
OCYIIECTBISICTCSI, MO0  NpPU  TOMOIIH
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JTHOO
C HCIOJb30BAaHUEM BBIJAHHBIX TECT-3aJaHUN
Ha OymaxkHomM Hocutene. B pamkax
TECTUPOBAHUS IIPOBEPSIETCS 3HaHHE
TEOPETUUECKON Oa3bl.

3auer

[IpomexyTouHbIN

[IpomexyTouHas arrectanusi 0Oy4arolIMXcs B
dbopMe 3ayeTa MPOBOIAUTCS IO pe3yjibTaTaM
BBITIOJTHEHUSI BCEX BHUAOB Yy4eOHOU paboThl,
IPEJYCMOTPEHHBIX  yY€OHbIM  IUIAHOM IO
JAHHOM JUCHMIUIMHE (MOAYNI0), TPU 3TOM
YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIET0 KOHTPOJIS
yCIEBAaEMOCTU B TeueHue cemectpa. OlieHKa
CTENEHU JOCTUKEHUSI 00yJaromuMucs
IUIAHUPYEMbIX ~ PE3yJIbTaTOB  OOy4eHHs IO
JUCLUIUTMHE (Momymio) MPOBOJUTCSA
npernojaBaTesieM, BeOyLIUM  3aHATUS IO
JUCHUIUTMHE (MOJIYJII0) METOJIOM 3KCHEPTHOM
OLIEHKH.

Ilo wToram npoOMEXYyTOYHOH aTTecTaluu II0
JTUCHUIIINHE (MOJYJII0) BBICTABIISIETCS OIIEHKA
«3a4TEHOY» WM «HE 3a4TECHOY.

3auer mpoBoAMTCS B yCcTHOM ¢opme. B
ayJIMTOPUU HAXOJOUTCS TMpernojaBaTesib U He
OoJee 5 uenmoBeK U3 YKclia CTyAeHTOB. Bo Bpems
MIPOBEICHUS 3ayeTta  ero  y4acTHHKam
3arpelaeTcs UMeTh NMpH cede M MCIOIb30BaTh
cpeactBa  cBs3W  (COTOBBIE  Tese(hOHBI,
MUKpO(hOHBI U 11p.). CTyIeHTY BBIAAETCS OMIIET
c Tpems BOIIPOCaMH. KonnuectBo
JIOTIOJTHUTENBHBIX BOMPOCOB — HE OoJiee JBYX.
KonnuectBO ~ [OMOTHUTENBHBIX  BOIPOCOB
3aBUCHUT OT TIOJHOTHI OTBETa CTyJEHTA.
JlnutenbHOCTH 3auera 2 gaca (120 MUHYT).

K nmpomexxyTouHOW aTTecTalMu OMYCKaIOTCS
TOJIBKO CTYAEHTBI, BBINOJIHMBIINE BCE BHJBI
yueOHO# paboThl, peayCMOTpEeHHBIE paboueit
NporpaMMod Mo  AUCUUIUIMHE  «Bbicmas
MaTEeMaTHKa.

DK3aMeH

[TpomexyToUuHBIH

IIpomexxyTouHast aTTecranus oO0ydaroluxcs B
(bopme sK3aMeHa MPOBOJIUTCS MO pe3yJsibTaTaM
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BBINOJIHEHUSI BCEX BUAOB Y4yeOHOW paloThI,

NPEIYCMOTPEHHBIX  yY€OHBIM  IUIAHOM  IIO
JAHHOM IUCLMIUIMHE, IIPU 3TOM YUYUTBHIBAIOTCSA
pe3yabpTaThl TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH
B TedeHue ceMmectpa. OIeHKa CTeNneHu
JOCTIDKEHUSI O0YyYarolUMKCS IJIaHUPYEMBIX
pe3yJabTaToB  O0y4YeHHs JUCLIUILINHE
MIPOBOJUTCA  IPENOAABATENIEM,  BELYIIUM
3aHATUA 110 JUCLUIUIMHE METOLOM 3KCIIEPTHOMU
Ilo  wroraM  HPOMEXKYTOYHOU

arrecranu 110 JUCHUIIIIMHE BBICTAaBIACTCSA

1o

OIICHKH.

OIICHKAa

«OTIUYHO,

«YJOBJIETBOPUTEIHHO»
«HEYJOBIIETBOPUTEIILHOY.

«XOpOouIo»,
nIn

7.2 Ikaja 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00y4YeHUsI

IlokazaTeneM oOlLiEHMBAaHUS KOMIIETSHIIUM Ha Pa3jIMYHbIX JTallaX HUX (I)OpMI/IpOBaHI/ISI

ABIIETCA  JOCTHIXCHUC

JTUCIUTIINHE (MOIYITIO).

o0y4arolUMuUCs IJIAaHUPYEMbIX  PE3YyJIbTaTOB

oOydeHust 1Mo

MoxazaTean 5 KguTepnu OIIeHI/IBaH:IH c
He 3auteno 3aureHo

3HATD: OOyuatonuiics OOyuatomuiics OO0yuaromuiics OO0yuaromnuiics
TEOpETHYECKHE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OCHOBBI JIMHEHHON MIOJTHOE OTCYTCTBUE | HEIOJHOE YacTHYHOE TIOJTHOE
anreOpsl 1 WM HEJJOCTAaTOYHOE | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
AQHATUTUYECKOH COOTBETCTBHUE CIIEIYIOIMX 3HAHWIA: | CIIEAYIOIINX 3HAHMI: | CICAYFOLIMX 3HAHHN:
TeOMETpPUH, CIICIYIOIIUX 3HAHUH: | TEOpeTHYCCKUE TEOPETHYECKHE TEOpETHYECKHE
KOMIIJIEKCHBIE TEOPETUYECKUE OCHOBBI JINHEHHOU OCHOBBI JINHEHHOU OCHOBBI JINHEHHOU
YHCIIa; OCHOBBI OCHOBBI JIMHEHHO anreOpel 1 anreOpsl 1 anreOpsl 1
muddepeHInaIbHOT | areOphl 1 AHATTUTHYECKON AHATUTHYECKON aHATUTHYECKON
O U UHTETPaJIbHOT'O aHAJIMTHYECKOM reoMeTpun, reoMeTpunu, réoMETpuu,
HNCYHCIICHUA TeoMETpHN, KOMIIJICKCHBIC KOMIIJICKCHBIC KOMIIJICKCHBIC
(GYHKIHMU OHOH U KOMIIJICKCHBIE YHCJIa; OCHOBBI 4YKCJIa; OCHOBBI YHCJIa; OCHOBBI
HECKOJIBKUX YHUCJIa; OCHOBBI muddepennmanpior | auddepennuansraor | nuddepeHIanTsHOT
MePEMEHHbIX, b GepeHIHaTbHOT | O U HHTETPaIbHOTO 0 ¥ HHTETPAILHOTO 0 ¥ MHTETPAJIbHOTO
BEKTOPHOTO H 0 ¥ UHTETPATLHOTO HCUYHCIICHUSI UCUYHCIICHUSI HCUYHCIICHUSI
TFapMOHHYECKOT0 HCUYHCIICHUS (byHKIUH OZHOU 1 (bYHKUWH OJTHOU H (dyHKIUM OJTHOI U
aHaIIN3a, TCOPUH (byHKIUH OTHOU 1 HECKOJIbKHX HECKOJIbKHX HECKOJIbKUX
0OBIKHOBEHHBIX HECKOJIbKUX MEPEMEHHBIX, MEPEMEHHBIX, MEePEeMEHHBIX,
nuddepeHnanbHbIX | EPEMEHHBIX, BEKTOPHOTO U BEKTOPHOTO U BEKTOPHOTO U
YpaBHEHHUiT B BEKTOPHOTO U rapMOHUYECKOTO rapMOHHYECKOTO TapMOHHYECKOTO
o0beme, rapMOHUYECKOTO aHanM3a, TEOPUU aHajM3a, TEOPUU aHaJm3a, TeOpHU
JOCTATOYHOM IJ1d aHalin3a, TCOpUun O6BIKHOBCHHBIX O6I)IKHOB€HHBIX OGBIKHOBGHHBIX
H3yYCHUS OOBIKHOBEHHBIX muddepennmanpabix | auddeperunansueix | audGepeHIHaTbHBIX
€CTeCTBEHHOHay4Hbl | nuddepeHunansHpIX | ypaBHEHUil B YPaBHEHUH B YpaBHEHUI B
X JUCIUIUIMH Ha ypaBHEHHUIA B 00neME, 00BeMe, o0beMme,
COBpPEMEHHOM o0Obeme, JOCTaTOYHOM JIJIsI JOCTaTOYHOM JJISt JIOCTaTOYHOM IS
HAyYHOM YPOBHE; JOCTATOYHOM ISt U3y4eHHs U3y4YeHHs U3Y4CHHUS
OCHOBHBIC MOHATUSL | HU3y4YCHUS €CTECTBEHHOHAYYHbBI | €CTECTBCHHOHAYYHBI | €CTECTBEHHOHAYYHBI
U YTBeP)KICHHS €CTECTBEHHOHAYYHbI | X JUCIUILIMH Ha X JTUCIUILIVH Ha X TUCUHUILIMH Ha
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BEKTOPHOTO X TUCIHIUTAH Ha COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM
aHaM3a, TCOPHH COBPEMEHHOM HAay4YHOM YPOBHE; HayYHOM YPOBHE; HAyYHOM YPOBHE;
byHKIMN HAay4YHOM YPOBHE; OCHOBHBIE ITOHATHUS OCHOBHBIE ITOHATHUS OCHOBHBIE ITOHSTHUS
KOMIUIEKCHOTO OCHOBHBIC TIOHATHSA 1 YTBEP)KICHUSA U YTBEPKACHUS U YTBEPKACHUS
MIePEMEHHOTO, 1 YTBEP)KICHUS BEKTOPHOTO BEKTOPHOTO BEKTOPHOTO
PsI0B, TEOPUH BEKTOPHOTO aHaM3a, TEOPUU aHaJM3a, TEOPUU aHaJM3a, TeOPHU
BEPOSATHOCTEH. aHau3a, TEOPHH GbyHKIIH GbyHKIIH QyHKIIH
byHKIMH KOMIUIEKCHOTO KOMIUIEKCHOTO KOMIIJIEKCHOTO
KOMIIJIEKCHOTO MIepEMEHHOT 0, MIepPEMEHHOT0, MIepeMEHHOTO,
MIepEMEHHOT 0, PSI0B, TEOPUH PAI0B, TEOPUH PsIOB, TEOPHH
PSI0B, TEOPUH BEPOSITHOCTEH. BEPOSITHOCTEH. BEPOSITHOCTEH.
BEPOSITHOCTEH. Jomyckarores CBoboaHo
HE3HAYHTEIEHBIC orepupyer
OIITNOKM, pUOOPETEHHBIMI
HETOYHOCTH, 3HAHUSAMHU.
3aTpYIOHEHUS IPH
AHATTUTHYECKIX
oreparmsx.
yMeTb! OO6yyaronuiics He OOyuatoruiics OOGyuaromuiics OO0yyaromuiics
pelars 3a1a4u u yYMEET WIU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
YIPaXKHEHHS HEI0CTaTOYHOI HETIOJIHOE YaCTHYHOE MOJTHOE
UCTIONB3YS CTETICHH YMEET: COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
OCHOBHBIE METO/IbI, pemars 3a/1auu U CIIETyFOLITNX CIIE/TYFOLITHX CIIEYFOIINX
M3yYCHHBIC B Kypce | yIpaKHCHHS YMCHHIA: YMCHHUM: YMCHHU:
TUHEWHOW anreOpe U | UCTIONB3Ys pemiaTh 3a1a4u 1 pemiaTh 3a1a4n 1 pemaTh 3a1a4n u
AHATTUTHYECKON OCHOBHBIE METO/TBI, YIpaXHSHUS YOpakKHEHUS YOpaXKHEHUS
TeOMETPHH; M3yYEHHBIE B Kypce | HCIIONB3YS HCHOIB3YSA HCTIONB3YA
OTIEPHPOBATE C JTUHEHWHOW anredpe U | OCHOBHBIE METOIBI, OCHOBHBIE METOJIHI, OCHOBHBIE METOJIBI,
KOMIUTEKCHBIMHU AHATTUTHYECKON M3yYeHHBIE B Kypce | M3ydYeHHBIE B Kypce | M3y4YeHHBIE B Kypce
YUCJIAMU; TEOMETPHH; JIUHEHWHOM anreOpe U | JUHEHHON anredpe U | JTMHEHHON anredpe u
HCI0JIB30BaTh OIIepUpPOBATh C aHaJIUTUYECKON AHaJIUTUYECKON AHAJTUTUYECKOU
MaTeMaTH4eCcKHii KOMITJICKCHBIMH reOMETpPHH; reoMEeTpHH; reOMETPHH;
anmapar rpu YHCIIaMH; OIIEpUPOBATH C OIIEpUPOBATH C OTIEPUPOBATH C
U3y4YEHUU UCIIONIb30BATh KOMIIJIEKCHBIMH KOMIUIEKCHBIMHA KOMIUIEKCHBIMH
€CTECTBEHHOHAYYHbl | MaTeMaTHYeCKUH YHCIIaMH; YHCIIaMH; YHCIIAMU;
X TUCTIATUIHH; ammapar npu HCIIOJIb30BATh HCIIOJIb30BATh UCTIONIb30BAaTh
CTPOUTH N3yYCHUHU MaTeMaTH4eCKUH MaTeMaTHYeCKUH MaTeMaTHICCKUI
MaTeMaTH4ecKue €CTECTBCHHOHAYYHBI | ammapar mpu ammapar mnpu ammapar mpu
Mozenu GU3NIECKUAX | X AUCIUILINH, HM3Y9ICHUHN M3Y9ICHUHT W3Y9ICHUHN
SIBIICHUH, CTPOUTH €CTECTBEHHOHAYYHbI | €CTECTBCHHOHAYUYHBI | €CTECTBEHHOHAYYHBI
XAMHYECKHUX H MaTeMaTH9IeCKre X TUCTIATUIHH; X TUCIHTUIHH; X TUCIAILIHH;
TEXHUYECKHX MoJieni PU3UUECKUX | CTPOMUTH CTPOUTH CTPOUTH
MIPOLIECCOB; SIBJICHUH, MaTeMaTH4ecKue MaTeMaTH4ecKHe MaTeMaTH4ecKH1e
aHAIN3UPOBATH XUMHYECKHX U MoJIenH (PU3NUECKUX | MOJAENH PU3MIECKUX | MOJENH (PU3NUECKUX
pe3ysbTaThl TEXHUYECKHUX SIBIICHUH, SIBJICHUH, SIBJICHUH,
pemeHus IPOIIECCOB; XUMHUYECKHX 1 XUMHYECKHUX U XUMUYCCKHUX H
KOHKPETHBIX 33124 C | aHAJIM3UPOBAThH TEXHUYECKUX TEXHHUYECKUX TEXHUYECKUX
LIENIBIO TIOCTPOCHUS | PEe3yJIbTaThI TIPOIIECCOB; TIPOIIECCOB; MPOLIECCOB;
OoJiee COBEPUICHHBIX | PELICHUS aHAIN3NPOBATH AHAITM3UPOBATH aHAIM3UPOBATh
MoJIeNel; KOHKPETHBIX 3a/1a4 C | Pe3yJIbTaThl pe3yIbTaThl pe3yIBTATHI
aHATM3UPOBATh LIENBIO TIOCTPOCHUST | PEIICHUS pemieHus pemeHus
pe3yIBTaThl 0oJiee COBEPIICHHBIX | KOHKPETHBIX 33124 ¢ | KOHKPETHBIX 33/1a4 ¢ | KOHKPETHBIX 33724 C
9KCIIEPUMEHTA,; MoOJIeNeid; LIEJIBIO TOCTPOCHHS LEJTbIO MOCTPOCHHS LEJBIO TOCTPOCHUS
MIPUMEHSTh METOJIBl | aHATU3UPOBATH OoJiee coBepIICHHBIX | Oo0Jee COBEpIIECHHBIX | OoJiee COBEPIICHHBIX
aHaJIn3a u pe3yJIbTaThl MOJIEJICH; MOJIEJICH; MOJIEJICH;
MOJIEITUPOBAHMS TIPH | SKCIIEPUMEHTA; aHAIN3UPOBATH aHaJIM3UPOBATh aHaJIM3MPOBaTh
pelLeHnu MIPUMEHSTh METOJIBI | PE3YJILTAThI pe3ysabTaThl pe3yJbTaThl
poQeCCHOHANBHBIX | aHaJIu3a U 9KCIIEPHMEHTA; JKCIIEPUMEHTA; IKCIIEPUMEHTA;
3aj1a4; IPUMEHSTh MOJICITMPOBAHHMS IPH | TIPUMEHSTh METOABI | IPUMEHSTh METOJBI | TPUMEHSATH METOBI
METO/Ibl BEKTOPHOTO | PEIICHUU aHaIM3a U aHam3a u aHanms3a u
aHaNM3a, TCOPUU IPOQECCHOHANBHBIX | MOJEIMUPOBAHUS IPU | MOJEIMPOBAHHUS NIPH | MOJAEINPOBAHUS IIPU

GbyHKIHN

3a1a4; IPUMECHATH

peLICHUH

peIICHUN

peneHnn
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KOMIIJIEKCHOTO
[IEPEMEHHOTO,
TEOPUH PSAOB,
OIEPALIMOHHOIO
HCYUCIICHUS IS
IIOHUMaHUs
aJIeKBaTHOM
COBPEMEHHOMY
YPOBHIO 3HAHMIA
Hay4HOU KapTHUHBI
MHpa.

METOJIbI BEKTOPHOTO
aHaM3a, TCOPHH
byHKIMN
KOMIIJIEKCHOT'O
TIEPEMEHHOT O,
TEOPUH PSIOB,
ONEePaIOHHOTO
WCYMCIICHUS IS
IIOHUMAaHUS
aJIeKBaTHOM
COBPEMEHHOMY
YPOBHIO 3HAHUI
HAyYHOH KapTHUHBI
MHpA.

po¢heCCHOHATHHBIX
3aja4; MPUMEHATh
METO/Ibl BEKTOPHOTO
aHanM3a, TEOPUU
byHKIIH
KOMIUIEKCHOTO
HEePEeMEHHOT0,
TEOPHH PSIIOB,
OTIEPALIUOHHOTO
WCUUCIICHUS IS
TTOHUMaHHS
aJleKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HAHUI
Hay4HOH KapTHUHBI
mupa. [Jomyckarorcs

po(heCcCHOHATBHBIX
3aja4; MPUMEHATh
METO/IbI BEKTOPHOTO
aHaIM3a, TEOPUU
GhyHKIMN
KOMIIIEKCHOTO
MEePEMEHHOTO,
TEOPHHU PSLIIOB,
OIIEePaLIMOHHOTO
WCUUCIICHUS JUTS
TTOHUMAaHUS
aJeKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HaHUM
Hay4YHOH KapTHHBI
mupa. YMeHus

po¢heCCHOHATHHBIX
3a71a4; MPUMEHSTh
METO/Ibl BEKTOPHOTO
aHaIn3a, TEOPUU
(hyHKIIH
KOMIUIEKCHOTO
MEPEMEHHOTO,
TEOPUU PSIJIOB,
OIEepalOHHOTO
WCUYUCTICHUS JUIS
TOHUMaHUS
aJeKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HAHUI
Hay4HOU KapTHUHBI
mupa. CB0OOTHO

3HAYNTEIIbHBIC OCBOCHBI, HO orepupyer
OLIHOKH, JIOITyCKatoTCA NpUOOPETEHHBIMU
HPOSIBIAETCS HEe3HAYHUTENbHbIC YMEHUSIMH,
HEI0CTaTOYHOCTh OLIHOKH, MIPUMEHSIET UX B
YMEHHI, 110 PsIIy HETOYHOCTH, CUTYyaILUsIX
noKa3zaTenei, 3aTpyJHEHUS IPU TIOBBIIIEHHOH
00ydJaromuics AQHAJTMTHYECKUX CJIO’KHOCTH.
HCTIBITHIBAET OTIeparmsIx,
3HAYNTEIIbHBIC TepeHoce yMeHni Ha
3aTpyIHEHUS MIPpU HOBBIE,
OIIEpPUPOBAHUH HEeCTaHJ[apTHbIE
YMEHUSIMHU TIPH UX CHUTYaIIH.
HepeHoce Ha HOBhIE
CUTYallHH.
BJIA/1€Th: Oo6yyaronuiics  He | OOydaromiics B OOGyuaromuiics OO6yyaromnuiics B
HaBBIKAMHU BlIaJieeT WIM B | HEIOCTATOYHOM YaCTUYHO BIIAJCET: MIOJTHOM 00beMe
MIPUMEHEHHS HEeJ0CTaTOYHOMN CTETICHU BIIAJICET: HaBBIKAMU BIIAJICET:
JIMHEIHOM anreOpsl | CTENEHU BiajeeT HaBBIKAMU NPUMEHEHHS HaBBIKAMHU
1 aHAJIUTUYECKOU HaBBIKAMHU MIPUMEHEHHS JMHEHHOW anreOpbl | MPUMEHEHUS
TEOMETPUH K IIPUMCHCHUS JIMHEHHON anreOpsI Y aHATTUTUYECKON JIMHEIHOH anreOpsl

€CTECTBEHHOHAYYHbI
M (uzmaeckuM 1
TEXHUICCKIIM)
3aj1a4aM; HaBbIKaMH
NPUMEHEHHS
METO/IOB
nuddepeHumnpoBanu
sI 1 UHTETPUPOBAHUS
(yHKIMH, OCHOBHBIX
AQHAITUTHYECKUX U
YHCIIEHHBIX METOIOB

JIMHEHHOH anreOps
U aHAJTUTUYECKOI
TEOMETPHUH K
€CTECTBEHHOHAYYHbI
M ((pu3HUECKUM U
TEXHUYECKHM)
3ajia4aM; HaBbIKaMH
MIPUMEHEHHS
METO/IOB
mddepeHunpoBanu
ST 1 UTHTETPUPOBAHUSA

1 aHAJIUTUYECKOM
TeOMETPUH K
€CTECTBEHHOHAYYHbI
M ((pu3HUECKUM U
TEXHUIECCKIM)
3aJ]a4aM; HaBbIKaMH
MIPUMEHEHHS
METO/IOB

i depeHunpoBanu
sI 1 UTHTETPUPOBAHUS
(GYHKIHMHA, OCHOBHBIX

TeOMETPUH K
€CTECTBEHHOHAYYHBI
M ((pU3UIECKUM H
TEXHUYCCKHM)
3aja4aM; HaBbIKAMU
MIPUMEHCHUS
METOJIOB
Ju(hepeHIIMPOBAHU
sl 1 HHTETPUPOBAHUS
(hyHKIHH, OCHOBHBIX
AHATUTHYCCKUX U

W aHAJTUTHIECKON
TeOMETPUH K
€CTeCTBCHHOHAYYHBI
M (pu3muecKkum u
TEXHUYICCKHM)
3aJa4am; HaBbIKAMHU
MPUMEHEHHS
METOJIOB
muddepeHmpoBann
s M HHTETPUPOBAHMS
(hyHKIIMIA, OCHOBHBIX

pemeHns (YHKIMHA, OCHOBHBIX | aHAJIMTHYECKHUX U YHCIIEHHBIX METOZIOB | aHAINTHYECKUX U
anredpandecknx 1 AQHATUTHYECKUX U YHUCIIEHHBIX METOZIOB | PEIICHMS YHCIEHHBIX METOZ0B
i QepeHInaIbHbIX | YACICHHBIX METOJIOB | pEIICHUSI anreOpanyecKux u permeHus
YpaBHEHHH U MX pemeHus anreOpandecKux u I epeHIHaIbHbIX | aMreOpandecKux U
CHCTEM; HaBBIKAMHU anreOpandecKux u mudepeHInaIbHbIX | ypaBHEHHUN U UX g hepeHIHaIbHBIX
TIPUMEHEHUS muddepeHnnanbHbIX | ypaBHEHUH U UX CHCTEM; HABBIKAMU YPaBHEHU U UX
MOJIOKEHU I ypaBHeHI/Iﬁ n ux CHUCTCM, HaBbIKaMH MMPUMEHCHUA CHCTEM, HaBbIKAMU
BEKTOPHOT'O CHCTEM, HaBbIKAMHU TIPUMCHCHUA MOJ0KEHUH MMPUMECHCHUA
aHaM3a, TEOPUU MIPUMEHEHHS TIOJI0KEHHI BEKTOPHOTO MOJIOKEHU I
byHKIHMH TIOJI0KEHHU BEKTOPHOT'O aHaJM3a, TEOPUU BEKTOPHOTO
KOMIIJIEKCHOTO BEKTOPHOTO aHaM3a, TEOPUU GbyHKIMH aHaJM3a, TeOPHU
MIepEMEHHOT 0, aHaNM3a, TCOPUU GbyHKIMH KOMIIJIEKCHOTO ¢dhyHKIIH

TEOPHU PSIJIOB, GbyHKIMN KOMIIJIEKCHOTO NIEPEMEHHOT 0, KOMIIJIEKCHOTO
OIIEPAI[IOHHOTO KOMIIJIEKCHOTO MIepEMEHHOT 0, TEOPUH PSIIIOB, MIepEeMEHHOTO,
WCYHCIICHUS IS NIEPEMEHHOTO, TEOPHUH PSIOB, OIIePaLIOHHOTO TEOPHH PSIJIOB,
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MIPUMEHEHHS B
mpodecCHOHaTBFHON
JeATeIIbHOCTH Ha
COBPEMEHHOM
YPOBHE 3HAaHUI.

TEOPUH PSAAOB, ONEPaLlMOHHOTO HUCYUCIIEHUS AJIs ONEPAaLMOHHOIO
ONEPALMOHHOTO HCYUCIICHUS AJIs NPUMEHEHUS B WCYUCIIEHUS IS
HCYUCIICHUS IS NIPUMEHEHMS B npodeCCHOHATBHON | IPUMEHEHUS B
NIPUMEHEHMSI B Mpo(heCCHOHAIBHON | AEATEIbHOCTH Ha npodeccHOHANbHON
po(eCCHOHATBPHON | JEATEIbHOCTH Ha COBPEMEHHOM JIeATENbHOCTH Ha
JEeITEILHOCTH Ha COBPEMEHHOM YPOBHE 3HAHHUU. COBPEMEHHOM
COBPEMEHHOM YPOBHE 3HAHUII. HaBriku ocBOeHBbI, YPOBHE 3HAHUM.
YPOBHE 3HAHUIA. OOyuatoruiics HO JIOIYCKAaIOTCs CBobOoaHO
HCIIBITHIBAET HE3HaYUTeNIbHbIE MPUMEHSIET
3HAUUTENbHbIE OIITNOKH, MOJIy4E€HHbIE
3aTpyAHEHUS TpU HETOYHOCTH, HaBBIKU B CUTYaLUSAX
MIPUMEHEHUH 3aTpyIHEHUS IpU MOBBILLIEHHON
HaBBIKOB B HOBBIX AHAIUTUYECKUX CJIO’KHOCTH.
CUTYaLIUAX. onepauusx,
NEpEeHOCce YMEHUN Ha
HOBBIE,
HECTaHAapTHhIE
CUTYyallUU.

HIkana oueHUBaHUA IPOMEKYTOYHOM aTTECTALMU: 3a4eTa

Ixana
OLICHUBAHUSA

Onucanue

3auTreHo

BoinonHeHs! Bce BUABI yueOHOU paboThl, PELyCMOTPEHHbIE YUEOHBIM IIJITAHOM.
CryneHT  [eMOHCTpUPYET COOTBETCTBUE  3HAHWM, YMEHHUH, HaBBIKOB
NPUBEJCHHBIM B Ta0iMLax I0Ka3aTeiasiM, ONEepUpyeT HpUOOpPETEHHBIMU
3HAaHHUSAMH, YMEHUSAMHU, HaBbIKaMH, IIPUMEHSET UX B CUTyalUsX IOBBILICHHON
CJIIO)KHOCTH, HE HCIIBITBIBACT 3aTPYAHEHUN IPU AHATUTUYECKHUX OIEpalusx,
[IEPEHOCE 3HAHUW U YMEHUH HA HOBBIC, HECTAHJAPTHBIC CUTYAIUU.

He 3aureno

He BbImosiHeH oauH wiu Gosee BUIOB y4eOHOH paOoThbI, MpeayCMOTPEHHBIX
y4eOHbIM MaHOM. CTyleHT JAEMOHCTPUPYET TIOJHOE OTCYTCTBUE WU
HEJO0CTaTOYHOE COOTBETCTBHE 3HAHMI, YMEHUH, HaBBIKOB IIPUBEJICHHBIM B
TaOMUIAX TIOKA3aTelNsiM, JOMYCKAIOTCS 3HAYMTENIbHBIE OIINOKH, MPOSBIISETCS
OTCYTCTBHE 3HAHWI, yMEHUH, HABBIKOB I10 Psy ITOKA3aTEJIEeH, CTYIEHT HE MOXKET
OIIEpUPOBATh 3HAHUAMU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALUHU.

IIIxaJjia OneHUBAHUS MPOMEKYTOYHOM ATTECTALMM: IK3aMeHA.

IIIxana oneHuBanusa

Ormnucanue

OTINYHO

Boimonnensl Bce BuABl y4eOHOMl pabOThl, MpeayCMOTpPEHHBIE
y4eOHbIM TUIaHOM. CTyJIEHT JEMOHCTPHUPYET COOTBETCTBHE 3HAHUH,
YMEHHUI, HaBBIKOB TPHUBEJECHHBIM B TaOJMIaX IOKa3aTessM,
OmepupyeT NPUOOPETCHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBBIKAMH,
MPUMEHSAET UX B CUTyalUsX T[OBBIIIEHHON CJIOKHOCTH, HE

UCIBITBIBACT  3aTPYJHEHUNM TPH  AHAIUTHUYECKUX  ONEpALUX,

MEPCHOCE 3HAHUM U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYAllUH.

Xopouio

Boimonnensl Bce BuAbl y4eOHOMl pabOThl, MpPeayCMOTPEHHBIE
y4eOHBIM CTyneHT  JIeMOHCTpUpPYET

COOTBCTCTBUC 3HaHHﬁ, YMCHHﬁ, HAaBBIKOB IIPHUBCACHHLIM B Ta6nnuax

IIJIaHOM. YaCTHU4YHOC

MoKa3aTessiM, ONepUpyeT NpUOOPETEHHBIMU 3HAHUSMHU, YMEHHUSMH,
HAaBbIKAMH, IPUMEHSET UX B CUTYALMSIX ITOBBIIIEHHON CJIOXKHOCTH.
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IIpu 3TOoM MOryT OBITH JONYILIEHBI HE3HAUMUTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU AHAIUTUYECKUX OllepaLusiX, IEPEHOCE
3HaHUM ¥ YMEHMI HA HOBbIE, HECTAHAAPTHBIC CUTYALIUH.

YIIOBJ'IGTBOpI/ITeHBHO

BeimonmHeHsl Bce BWABI  YUeOHOH pabOTBI, TPEIyCMOTPEHHBIC
y4eOHbIM T1aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3HaHUW, YMEHUH, HABBIKOB NMPUBEACHHBIM B TAOJIMILIAX MTOKA3aTENsIM,
JIOMYCKAIOTCA 3HAUMUTEIbHbIE OIMIMOKH, MPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHHWI, HaBBIKOB IO POy [OKa3areiaed, CTyJIeHT
WCIBITHIBAET 3HAYUTEIbHBIE 3aTPyJAHEHUS [PU ONEPUPOBAHUU

SHAHUSAMU U YMCHUSAMU IIPU UX MICPCHOCEC HA HOBBIC CUTYAllUU.

HeynosnerBopurensHo

He BbimomHen oauH wium  Oojiee  BHUJIOB y4eOHOW  paboThI,
MPEyCMOTPEHHBIX y4YeOHBIM TulaHOM. CTyAeHT JEMOHCTPHPYET
MOJJHOE OTCYTCTBHE WJIM HEIOCTaTOYHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB IPHUBEACHHBIM B Ta0MUIAX IIOKa3aTessM,
JIOMYCKAIOTC 3HAYUTEIbHbIC OLIMOKM, MPOSBISIETCS OTCYTCTBUE
3HaHUI, yMEHUH, HABBIKOB IO PsIly MOKa3aTesel, CTyIeHT HE MOXKET
ONEpPUPOBATh 3HAHMSMU M YMEHUSIMHM IIPH HUX MEPEHOCE HAa HOBBIC

CUTYyallHH.

HIxaJjia oueHMBAHUSA TEKYLIEr0 KOHTPOJIS.

HanmenoBanue KOHTpOIs
pE3yJIbTaTOB O0YUYECHHUS

Ixama oneHUBaHUA

Onucanue

PacuetHO-Tpaduueckas
pabora

OtnuaHo - PaboTa caana B
CpPOK, pacueTHast u
rpadudeckas 4acTu
BBITIOJIHEHBI BEPHO, THOO
UMEIOTCS HEIOUETHI, HE
BJIMSIFOIIIE Ha KOHCYHBIH
pe3yJbTar.

Xoporio - pacueTHasl 4acThb
BBINOJIHEHA BEPHO, B
rpadUIecKoi YacTH eCTh
3aMevaHus

Y 10BIIETBOPUTENBHO - B
pacuyeTHOI YacTh ecTh
3aMeYaHusl, METO/T
BBITIOJTHEHUSI TpaduaecKoi
4acTH BHIOpAH BEPHBII
HeynoBieTBopuTensHoO - B
pacueTHO# U rpaduIecKoi
YacTAX €CTh TpyObIe
3aMeYaHusl.

3amanue Ha PI'P BEImaercs Ha
MIEPBOM 3aHITHI
COOTBETCTBYIOIIETO pa3jena
JUCIUATUIMHEL U CTaeTCs 10
OKOHYAHHWH H3yYCHHS
COOTBETCTBYIOIIETO pa3jena
mqucuumniniel. PI'P 1omkHBL
OBITh BEITIOJIHEHEI U
0()OpPMIICHBI B COOTBETCTBUU C
TpeOOBAHUSIMHU METOANYECKUX
yKa3aHui Kadeapeol.
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KonTponbnas pabora

OtnuuHo - PaboTa BBICOKOTO
Ka4yecTBa, YPOBEHb
BBITIOJIHEHHS OTBEYAECT BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
CoJIepKaHNue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MpoOeIIoB,
HEOOXO0IUMBIC TIPAKTUICCKUE
HaBBIKU Pa0OTHI C OCBOCHHBIM
MaTepuagoM c(hOpMHUPOBAHBI,
BCE MPETyCMOTPEHHbIE
nporpammoi o0ydeHus
y4eOHBIC 3aJaHUs
BBINTOJIHEHBI, JTNOO HEKOTOPHIE
U3 BBIITOJTHEHHBIX 3aJJaHUN
COJIepKAT HE3HAUYUTEIIbHBIC
OIINOKHU

Xopouio - YpoBeHb
BBINOJIHEHHSI pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUUECKOE
CoJIepKaHnue Kypca OCBOCHO
YaCTUYHO, HO MPOoOesbl HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, He0OXOMMBbIe
NPaKTUYECKUE HaBBIKU
paboThI C OCBOEHHBIM
MaTepHaioOM B OCHOBHOM
c(hOpMHPOBAHBI, HEKOTOPHIE
BUJIBI 33/IaHUH BBITIOJTHEHBI C
omuOKamu.

Y 10OBIETBOPUTETBHO -
Teoperudeckoe conepkaHue
Kypca OCBOCHO YaCTHYHO,
HE00X0/IMMbIE MPAKTUYECKHE
HaBBIKU PaOOTHI HE
c(hOpMHUPOBAHEI,
OOJBIITMHCTBO
PEIyCMOTPEHHBIX
IIpOrpamMMoi 3aJaHui He
BBINOJIHEHO; TIPU
JIOTIOJTHUTEITLHON
CaMOCTOSITENILHOM paboTe Hal
MaTepHaoM Kypca BO3MOXKHO
MIOBBIIIICHUE KaYeCcTBa

3ammuTa TeMBI BKIIFOYACeT
pELIeHKE 3a/1a4 B Ay IUTOPUU B
TE€YEHUE OJTHOM Iapsl U
MPOXOJIUT MOCIIE U3YYCHUS
COOTBETCTBYIOLIETO

pazzaena. bunersl cOCTOAT U3
BOIIPOCOB, MTO3BOJISIFOIIIAX
OLICHUTH C(HOPMUPOBAHHOCTH
KomnereHuii. Ha oTBeThI
oTBoaMTCA 1,5 4aca.
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BBINOJIHEHUS] YUEOHBIX
3aJIaHUMN.
HeynoBieTBopuTensHO -
Teopetnueckoe conepxaHue
Kypca He OCBOEHO,
HE00X0IMMbI€ IIPAKTUYECKUE
HaBBIKU PabOTHI HE
c(hOpMHUPOBAHBI,
IIPElyCMOTPEHHBIE
IIPOrpaMMOi1 3a1aHUs HE
BBITIOJTHEHbI

TectupoBanue 1o
IIPOMICHHOU TEME

Tect conepxut 20 3agaHui,
IIpaBUJIBHBIN OTBET Ha |
3aJJaHuE COOTBETCTBYET 1
Oamty. Bpemst TectupoBanus -
30 munyT. CTyneHTy
MIPEI0CTABIIACTCS JIBE
TIOTIBITKU JJISI TPOXOXKACHHS
Tecta. MakcumasbpHas OLICHKA
3a TecT - 20 6amnoB. Tect
CUUTAETCS YCIICIIHO
MPONJCHHBIM, €CITU CTYACHT
naia He meHee 60%
MpaBUJILHBIX OTBETOB (HaOpas
He MeHee 12 6asuioB).

TectupoBanue
OCYILIECTBIISIETCS, INOO IpH
IIOMOIY KOMIIBIOTEPHOMI
CHCTEMBI TECTUPOBaHUs, 1100
C MCIIOJIb30BAaHUEM BBIJaHHBIX
TeCT-33JJaHUN Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTem
OCYILECTBIISICTCSI TPOBEPKA
TeCTa HK3aMEHATOPOM U
BBICTABJIICTCS OLICHKA
COIVIACHO METOAMKHU
BBICTABJICHUS OLICHKH.

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymnii KOHTPOJIb

Komnnexkm 3a0anuii ona eévinonnenus pacuemuo-cpagpuueckux paoom (PI'P)

PI'P Nel, uacmo 1

3ananue Nel. Jlanbl matpunel A =

-11 O
1 3 2| uB=
4 0 -3

Beimonauts neiicteust: A? +8B' .

0 2
-3 3
1 -1

3ananue Ne2. ITpooImKuTh JaHHOE MaTpHuHOe paBenctBo (2A+3B)° —4A° —6AB =...

U IIPOBEPUTH €T0 I MaTpull A U B U3 nepBoro 3aJgaHusl.

3amanne No3. BeIUMCIUTE ONpeIeTUuTENb IBYMSI CIIOCOOaMU: Pa3IoKEHUEM I10 TIEPBOM
CTPOKE U Pa3NI0KEHHUEM TI0 IEPBOMY CTOJOILY.

10 -1 2
02 1 -1
11 -1 1}
11 -2 1
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3ananue Ne4. [l naHHON MaTpHIBI HAUTH 00paTHY10 MaTpuily. ClienaTh MpOBEPKY.

1 0 2
1 1 0]
-1 2 3

Bamanune Ne5. Pents Matpuunoe ypasaenune AXB =C (maiitu X). Caenats npoBepky.

G el e

3aganue No6. HaliTu paHr MaTpHuiibl.

1 -1 2 3
0 5 4 3

2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3a0anus no pewienuro cucmem JUHEHHBIX a12edpauiecKux ypagHeHul
3aganue Nel. Pemuth cuctemy MetosiomM Kpamepa. Cnenatb npoBepKy.
X +A4X, =X, =2
2X, +2X, + 3%, =7
3%, +6X, —2X%, =1
3ananue No2. Pemuts cuctemy u3 Nel meTozoM 0oOpaTHON MaTpHULIbI.
3amanne Ne3. Pemuth cuctemy u3 Nel meromom [Maycca.
3amanne No4. PemntTh HEOTHOPOHYIO cCUCTEMY MeToioM ['aycca. Halitu oOmee pemienue u
YaCTHOE pelIeHHE.
X, + X, +2%X; +3%X, =5
3% +2X, —4X%, — 2%, =1
oX, +4x, + 4x,=11
3amanne NoS. Pemuth 0fHOpOHYIO cCUcTeMY MeTosioM ['aycca. Haiitu oOriee pemenue u
OCP.
2X, +6X, —9%x, -9x, =0
4%, —5X%;, + X, =0
3X, +3X, =X, —4x,=0"
X, —3X, +2X; +5X, =0
PI'P Nel, uacmp 2
3anannme Nel. TTokasathk, 4To BEKTOpEI M, N, P 06pa3yioT 6a3uc B MPOCTPAHCTBE U

Pa3JOKUTh BEKTOp a@ IO ATOMY Oa3ucy:

m=(-12),n=(20,3), p=(-2-11),a=5 —413).

3aganue Ne2. Jlanbl BekTopsl M u N . BEIACHUTH — KOIIMHEAPHBI I BEKTOPH @ U D .

M =(28,—8,8),M=(-21,6—-6), a=2m+n,b=2m1—m.

A
Bananue Ne3. Haiiru |a|, ccn |M|=6+/2,||=2, (M,M) =135, a=6m—m.
3amanue Ne4. Jlan A ABC . Haittu /B, ecrm A(1;-1;2), B(3;3;2),C(7;1;2).

Baganue No5. Tlpu kakux 'x* Bektopel @ U D nepnenmukynsapubr?
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a=(x;1;—-4),b =(x-3;12; x).

3ananue Ne6. Haiitu miommaas napauienorpaMma, oCTPOEHHOTO Ha BEKTopax a u D .
_ A V4
a=2m-5n,b=m+n,|m =12 |n|=3, (M, ) =5

3amanme No7. Haiitu mmomanps tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -
7).
3ananue No8. JlaHbl BEeKTOpHI a, b, C . BoisicHuTS — KOMIUIAHAPHBI JIX BEKTOphI. Eciun
BEKTOPHI HE KOMILJIAHAPHBI, TO HAUTH 00BEM MapaieNienuIe/ia, IOCTPOSHHOTO Ha BEKTOpax
a,b,cu OTIPENIETTUTh — KaKy0 TPOMKY OHH 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0:1).
3amanue No9. Jlns nuHEHHOTO onepatopa A 3amaaHbl 00pa3bl 0a3UCHBIX SJIEMEHTOB
Ag,, Ag,, Ag,. 3amucars MaTpuny oneparopa A B Oasuce €,,€,, €, u HaiiTH 00pa3
aneMeHra X .
Ae =7e,+3¢e,-2¢,, Ae,=¢, —¢,+4e,, Ag,=2¢
X=2€ —4¢, +¢€,.
3amanne Nel0. Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO

. -4 1
oneparopa, 3a1IaHHOI'0 B HCKOTOPOM Oasmce MaTpuneu A =( 7 2) .

PrP No 1, uacmo 3

3amanue Nel. Tlpsmast |, mpoxoaut wepes Touky A mapamiensHo Bekropy Q. [Ipsmas |,
IPOXOIUT Yepe3 Touky B meprnenaukynspHo Bekropy N . Haiitu Touky nepecedeHus MpsiMbIX U
yron mexxay numu, e A(3;5), 0 (1;3), B(0;5), n(-3;4).

Baganne No2. [lana npsivast |, . Ipsmast |, mpoxomut wepes toukn A u B . Haiitu

paccTosiHue OT TOYKHU nepecedenus npsiMbix |, u |, 1o mpsimoii 1.

L x=-8t-3 _ _ . )
|1.{y=3t+4’ A(4;0), B(7;3), 1,:9x-12y+2=0.

3aganue No3. HailiTu paccTossHHE OT TOYKH |\/|0 JI0 TUIOCKOCTU & , IPOXOAAIIEH yepes
Touky A neprenaukymsipuo Bekropy N, ecim M, (0; 1;7), A(2;-1;4), N(6;22; -3).

3ajanue Ne4. Haiitu yrosi Mexay IIIOCKOCTBIO ¢ M INIOCKOCTBIO [3, MPOXO/sIeii uepes
toukn A, B u C,ecim a:5x+y+4z-28=0, A(5;2;5), B(3;7;0),C(4;-3;-1).

3aganue NoS. 3amucarh KaHOHWYECKHE YpaBHEHUS NPSAMOM, 3aJaHHOM 00IMMu
YPaBHEHUSMHU.

X+2y-9z-10=0;
3X+4y+8z-24=0.
3aganue Ne6. Haiitu Touky nepecevenus npsamoii | u mmockoctn @@ yron mexmy

HUMMU.

I:—=X:j; aix+2y—-3z-12=0.
4 2
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Bamanue Ne7. Ilpsmast |, mpoxoawr uepes touku 4 u B. Ilpsimast |, mpoxomut uepes
TOYKy M HepIeHANKYJSIPHO IIOCKocTH ¢ . Haitti yron mexay npsimeivut |, 1 |, u BeisicHnTs —

JIEXKAT JIM OHHM B OJJHOM IJIOCKOCTH HIIH CKpCIIUMBAKOTCA.

A(9;,-31),B(4;4,-5),M (-111;,-11), «a:2x+3y-z-1=0.
(x+3)° y°

3ananue Ne8. Jlyis qaHHON KpUBOM VT + Y =1 yka3aTh (OKYCHI, SKCLIEHTPUCHTET,
JUPEKTPUCHL. [TOCTPOUTH KPUBYIO, H300pa3UTh (HOKYCHI, IUPEKTPUCHL.
Sagarme Ne9. Ipusectn ypasrenne kpusoii 9X° —25y° —18x + 200y —616=0 «

KaHOHUYCCKOMY BHUY U MOCTPOUTH KPUBYIO.

Ilpumepul 6apuanmos KOHMPONbHLIX padom
Bapmuanr.
1. HaiiTi 3HaYeHHs MATPHYHOrO MHOTrOuNIeHa F(A)

1‘(x)=—x3+2x2—x+3,A=(_1 OJ
3 2

2. HaiiTu paHr MaTpuiibl IpUBEIECHUEM K CTYIIEHYaTOMY BULY 8 2 5 3 13

11 -3 13 5 17

1 2 1
3. BeluMcIuTh ONIPENEaUTENb IPUBEIEHUEM K CTyIIeHYaToMy Bu1y (3 -5 3
2 7 -

4. Haiitu matpuity, oOpaTHyto gaHHOM (a). Pemuth MatpuuHoe ypaBHeHue (0)
1 2 1

1 -2 2 3 5
@ 2_75 _31 (6)(—3 4})(:[3 -1 0]

5. Pemuth cucreMy ypaBHeHHH. YKa3aTh 00IIee U OJHO YACTHOE pelieHue (a).
Pemuth cucreMy ¢ moMoIs0 oOpaTHoi MaTpuilsl 1 1o hopmynam Kpamepa (0)

4x, +9%, —5%X; —8X, =5 X, +2X,+ %X =5
(a) 3%, +7X, 2%, —4x, =4 (6) 13X, —5X, +3%;, =—7
2X, +5%, + X, +3X, =3 2X + 77X, — X, =13
Bapuanr
1. Pacnicats pasnoxeHue BeKTopa X 10 BEKTOpaM B, a,F
x={5-12,1}, p={1-3,0}, q=1{1,-11}, r={0,-1,2}

2. KonnuHeapHsl 11 BEKTOPBI P H ( ?

a=1{2,01}, b={-231}, p=2a+2b, g=3a-2b

3. Jlana nupamuna c BepmnHaMmu B Toukax AAAA,.

A(-2,48), A(4-12), A(-8,7,10), A(-3,4,-2)
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Haiitu:

a) yron mexxay peopamu AA,, AA,

0) 00beM TUpPaMUJIBI

B) JUIMHY BBICOTHI ONyIEHHOM Ha rpanb A AA,

T) HATH JUIMHY MEJUaHBbl, IPOBEICHHYIO U3 BepIIHHbI A K pebpy A A

4. BBIYUCIHTH TUIOMIAb TIAPAJLISIOrpaMma, MOCTPOSHHOTO Ha BEeKTopax a u b« — yron

MEX/1y BEKTOpaMu B u a

a=2p+q, b=p-3q, Ip|=2, |a|=2, a=

Bapuanr

1. Haiiti paccTostHue oT To4ku M, 10 IIOCKOCTH (M1M2M3) :
M, (-9;10;2), M,(0;7;-4), M,(4;8;-1), M,(-2,1,3)

X+y+z-2=0

2. BeinucaTh KAHOHNYECKOE YPAaBHEHUE TIPSIMOM:
X-y-32+6=0

3. HaiiTu TOuKy nepeceueHus NpssMOi U MJIOCKOCTH:

x—2:y—3:z+1 "

1 —4
X+y+2z-9=0.
4. Haiitu Touky P, cummerpuunyto Touke P oTHOCHTENbHO mpsimoii |: P (0; -1 3) u
x-1_y_2
1 -1 1

5. HanmcaTh ypaBHEHHE IUNIOCKOCTH ¢ NPOXOJANIEH yepe3 ToUKy M, m neprnenaukyispHoO

npsmoii (M;M,): My (3;2,0), M, (4,15), M,(2,-14).
6. Haiitu KocHHYC yriia MeXIy IUIOCKOCTSIMU ¢4 U O, .

o, :3Xx—-y+3=0, a, : X-2y+52-10=0

Bapuanm 3a0anuii mecma
-2
1.1. Haiftu panr MaTpuIsl IpUBEICHUEM K CTYTIEHYaTOMY BUIY o
11

1 -2 -2 3 5
1.2. Pemuth MaTpu4HOE ypaBHEHHE X =
-3 4 3 -1 0

X +2X,+X =5
1.3. Pemuts cuctemy no gpopmynam Kpamepa 3%, —5X, + 3%, =7
2X +7X, — %, =13

—6
13

1 -5
2 4
-3 -13
5 17

2.1. Hanucats pasioxkeHue BEKTOpa X 110 BEKTOPaM p,q,r X = {5,-12,1}, p= {1,-3,0},

d={L-11}, r={0,-12}

2.2. BeI4UCIUTS IJIOIIA/Ib AapalIeiorpaMMa, TIOCTPOCHHOTO Ha BekTopax @ u b a — yron

MEX/1y BEKTOpaMu B u EI



a=2p+q, b=p-3q, lp|=2, |a|=2, a=

NG

2.3. Jlana nupamuza ¢ BepimHamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),
A(-51,0)
Haiitu niuHy MeanaHsl, IPOBEJCHHYIO U3 BepInHbl A K pedpy A A

Xx-2 y-3 z+1
1 1 -4

3.2. Haiitu Touky P, cummerpuunyto Touke P oTHOcuTensHO npsiMoit | : P(O;—1;3) "

3.1. Haiitu TOouKy nepeceueHus NpsiMON U INIOCKOCTH: U X+y+2z-9=0.

x-1 'y z

1 a1
3.3. Hanucath ypaBHEHHUE INIOCKOCTH (¢ MPOXOJsIel yepes Touky M, u
NepIEHANKYISPHO  mpsiMoi (MM,): M (3;2; O) , M, (415), M,(2-14).
4.1. Tana xpuBast BTOpOro nopsiika x° +4y’ —12x+16y+16 =0 . [loayuuts kaHoHHYEeCKOE

ypaBHEHHUE KPUBOM U MMOCTPOUTSH .€€

! ’ !/
4.2. CocraBuTh MaTpully epexoza ot Oasuca e, e,,e, k 0asucy e ,e, e, , eciu
€ =26 +€,+6€,; €, =6 —€,+6,; € =€ + 26, +6,
Komnnexm 3a0anuit ona évinoinenusn pacuemno-zpagpuyueckux paoom (PI'P)

Teopus npenenos u nuddepeHunposanue GyHKUMU OAHON epeMEeHHOMI

1. Haiftu npenensi:

rn(2—n)2—(1+n)2 “m\/n+2—\3/8n3+3

2 2!
'H‘*’(l+n) —(2—n) o Yn+5+n
n2
. 2n2 +3 - 3n+l
lim| = : lim n(\/n2+1—n), i (M-10)"
n—o| 2n° +1 n—w nlﬂl m .
. 2x% +11x+15 . AxP
lim=———" =%, lim——.
x—>-3 X+3 x-0 5in“ 3X
oMt _gt . sin3x .
lims——— lim I|m(1—3x)Clg7x
n>e 302 4 gn x—0 1—eX2 x—+0
0, X<-rx
2. VccrnenoBaTh Ha HEMPEPHIBHOCTD U BBITIOIHUTD YePTEXK: Y =<SINX, —7 <X <0
7, X=0

3. Haiitu npou3BoHy10 hyHKITHM:

3 2
y=2(3x A _X_z)_ y =Inarcsiny1-e*.
15V1+x
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tgx—ctgx _3t2+1
y = arctg g g 3t
=sin| —+t
__ Cosbx y =arctg +sinlIn2x
3sin(12x+1) 1-2x

y:arctgslnﬁ\/;2 y:(\/;)

3
sin(x—2y)+x—=7x x=e"'cost, y=¢'cost
y

4. CocTaBUTh YPaBHCHUA KacaTeJIbHON M HOpMaAJil K ):[aHHOP’I KpI/IBOI\/’I B TOYKEC C a6CI_IHCCOI>'I XO:
y=x*+8Jx-32, x,=4.

1
5. TIpoBecTH HOJIHOE MCCIeN0BaHNe U ocTpouTh rpaduk f (X)=Xx*+—=

X

(I)yHKHI/II/I HECKOJBbKHNX HepeMeHHBIX
2 2
y X7 +3y

1. HaiiTu 4acTHbBIE MPOU3BOHBIE BTOPOTO MOPSAIKA, YOEIUTECA, UTO Zy =2, Z =
Xy

yX

2
2. Haiitn rpaguent Gynkuun z= f(X,y) BTouke M (X, Y,): Z= Y M, (4,6) .

T

3. Vccne0Bath Ha SKCTPeMyM (GYHKIHIO Z=X> —X+Y° +2Y .

HNHTerpupoBanmne
Beruucaursb HEOIIPEACICHHBIC HHTEIPAJIbI
dx - X
- x-27%dx, X+1)e*dXx, [xcos3xdx, [e*cosxdx,
et Jlcrterdx, I
I dx f dx J‘ x+18 X X+ x+1 jSinSde
x> —6x+18" ' x?+6X+5’ (x-6)(x+2) ' X213 % cos’ X
Beruncaursb onpe;[e.ﬂel-mble I/IHTeraJ'H)I
7.6 . 1 dX 1 e3
3sin® xcosxdx, , (x —1)e*dx,

(I) £N/1+3x £ { 7+Inx
& dx 2 14 x? -4 dx 1x2 +2x
j ’ J dx, j 2! I 2 dx,
11+/3x-2 2 arctgx 1(3x+5) o X°+1
NI 2 76 L dy

dx, V4—x2dx, 3sin’ xcosxdx , ,
{ 1+ X2 g J. '([\/1-{- 3X

1 e®
(x=2)e"dx
;[ !x«/? +Inx

Heco0cTBeHHbIE MHTETrPaJIbI
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1. YKa)KI/ITC, KaKOW M3 HeCOOCTBEHHBIX HHTCTPAJIOB SBJISACTCA CXOLAIINUMCSH
o 2] o 9] 0
-3 5
[Vxdx, [x7dx, [vVx’dx.
1 1 1

dx

o0
2. BBIUHCIIHTD HHTErPall, yCTAHOBHUTD €r0 CXOIMMOCTb MM PACXOAUMOCTh | T
—ol+X

0
3. BbIuMCIHUTh MHTETPaAJ, yCTAHOBUTB €r0 CXOAUMOCTh WU pacxogumoctsb [ In xdx
1

a dx
4. Bpraucnute HeCOOCTBEHHBII MHTETPA IT , YCTAHOBUTH €TI0 CXOAUMOCTD UJIA PACXOAUMOCTb.
0~/ X

& dx

5. Beruucnurse HGCO6CTBCHHBIﬁ HUHTErpan _2 , YCTAHOBUTB €I'0 CXOAMMOCTh UJIU PACXOAUMOCTh.
-1
dx
1+ x?

0
6. Beruncinurte HUHTCrpaj, YCTAaHOBUTDH €TI0 CXOAUMOCTb WUJIN PACXOIUMOCTDb I

0

o0
7. Berancnute HHTEIrpall, YCTAaHOBUTH €TI0 CXOAUMOCTD WM paCXOJUMOCTD Iln xdx
1
1

. dx
8. BBI‘II/ICJ'II/ITB HGCO6CTB€HHI>II/I I/IHTel"paJ'I I—Z 5 yCTaHOBI/ITI) €ro CXOanuMoOCThb NJjIn paCXOI[I/IMOCTB.
X
KpaTHble I/IHTel"pa.]'ll)l

1. U3meHUTH MOPAAOK UHTCTPUPOBAHHUA B I[BOI7IHOM HUHTErpajic
6-Xx

a. J%dx I f(x,y)dy, b. jdyzjyf (x, y)dx.
0 o Jy

2x

2. Beruncnutb ”(10— x* — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2Z}.
(D)
3. Beraucnuth

H(lezyz +16x3y3)dxdy;
D

D: x=1 y=x? y=—J/x.
4. BeIYuCIuTh

[[(x* + y)dxdy, D — MHOMeCTBO TOUeK MIOCKOCTH, OTPAHAIEHHOE THHUAMH
(D)

y=x/2, y=2%x, y=2/x (x>0).

5. Haiit mnomaap Gurypsl, orpaHUYEHHON TAaHHBIMU JTHHUSIMH y= 3/ X, y= 4e* y=3 y=4.
6. Haiitu mmomane Gurypsl, OorpaHUYCHHON JTUHUSAMH Y = X2, y=—X+2

8. Haiiti 00beM Tena, momy4eHHoro BpameHneM BokpyT ocu OY  ¢Gurypsbl, orpaHu4eHHON
mamamun Y=X°, y=1 x=0.

9. Haiitn 00beM Tena, moay4eHHOTo BpaieHrueM BoKpyr ocu OX (urypsl, orpaHUYCHHOM

JIMHUSIMH y=X2, yZ:x.

Konmponwsuwvie pabomot (npumepot)
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Bapuanrt
1. I[Toctpouts rpaduk: Yy =3C0S2X

2. Haiitu npenensr:

5-n)’ +(5+n)’ . 1- . 3_ w2 _y_
p iGN Orn) g dmeos2x g XX X2
"= (5-n)"—(5+n) =0 e ] -2 X2 — 2X% + X —2
X —x-1 . (1+xcos2x xiz .
4) lim————= 5) Ilm(—j 6) |Im(X—\/X2—X+1)
2 In(x-1) x>0\ 14 XCOS X X
X, X<0

3. HccrenosaTh Ha HEMPEPHIBHOCTh U BBINOIHUTH depTexk: Y =4 X°, 0< X <2

3, x>2
Bapuant
1. HaiiTu nmpou3BoaHyO Y,
X
a) y:arctgslni 6) y:(\/;)
X+2
X3
B) Sin(x—2y)+—=7x r) x=e"'cost, y=e'cost
y
2. Haiitu lim 11
x>=| X arctgx
, 1
3. TIpoBecTH IOJTHOE HCCIeI0BAHNE U MOCTPOUTH rpaduk f (X)=Xx*+—=.
X
Bapmuanr.
ou
Nel. BoIUMCIIUTD TIPOU3BOIHYIO 110 HATIPABIEHHIO 8_ ¥ HaiiTH MOJyJIb BEKTOpA TPaJUEHTA JUIS
S

X
bynkuu U = 2xy + T +7° B TOYKE A(6;9; 1) B HaIlpaBJICHUU, COCTABIIAIOLIEM C OCIMHU

VA
koopauHat yribsl COSor = ?, COSﬂ = ?, y<—.

2
Ne2. Vcenenoats Ha sxctpemym bynkmmio Z = Xy(L— 4x% —4y) =5,
. dz
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiitu o
Bapuaunrt
Berancnurs:

2
2. [(2x+1)-Inxdx .
1
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3x* -4 sin’ 3x 2x-1
3. dx. 4. dx. 5. | ——=dx.
J.x2+4x J-cosz3x J.«/4—2x—x2

N300pa3uth 001acTb MHTETPUPOBAHUS W H3MEHUTHh IOPAJOK HHTEIPUPOBAHHMS B IOBTOPHOM
HHTCTpAJIC

0 a5

Jx [ 1@y

-4 0
Beraucnaute miomanbk (GUrypbl, OrpaHUYEHHON JUHUSIMH

y=2-x", y=x.

Bapuanm 3adanuit mpenupoeounozo mecma.

3agaun

3
1 gactp 1. y=sinlnx, y,y"-? 2. y=w, dy—?

y =3x* +xe*,X,=2,ax=0,1, ay—?

4. Haiit mpon3BOJHYIO Y, !

a) y —5 Sin4 X__?’ 6) y — Xarctg7x
V X

B) ¥ + ¥ — cos3x r) Xx=cost+sint, y=sint—tcost
X

5. Mccnenoats Ha oketpemyM f (X)=(x— 3)2 (x—5).

e2x

6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH Y =

3
7. Haiitn nanGosbiee, HauMeHbiiee sHadenue Gyukimn f (x)= 3 —16x Ha otpeske [-5;1].

8. ITocTpouth KacatenbHy0 K rpaduky Gpynkuun f (X) =3arccos X’ B Touke X = % .

2 4acTb 9. HaiiTu nipenensr:
_ (3+n)*=(2+nY’ : X4+ 2X— :
1) Ilm( )2 ( )2 )Ilm—tzgxzx 3) lim ——-u—r i > 3 4 I|m—tgsx
n—)oo(2+n) —(1—n) x>0 @ x>-3 X +5X" + 6X o tg3x
3 yacTp
0, x<—rx
10. MccnenoBath Ha HEMPEPHIBHOCTD U BBITIOJIHUTD YePTEX: Y =<SINX, —7<X<0.
7w, X=0
XS

11. TIpoBecTH NONHOE UCCIICOBAHUE U MTOCTPOUTH Tpaduk f (X) =~ 1
X J—

Konmponwsuwvie pabomot (npumepot)

Bapuant
1. I[Toctpouts rpaduk: Yy =3C0S2X
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2. Haiitu npenensl:

2 2 s 2
m(5 n)2+(5+n)2 2)lim 1- cost 3 Iim)é x2 X—2
n—>oo(5_n) _(5+n) x—0 e _1 Xx22 X° —2X°+X—2

4) Ilmﬁ 5) lim (mj 6) Iim(x—\/xz—x+1)

2 In(x-1) x>0| 1+ XCOS X

1)

| e

—X, X<0

3. HccnenosaTh Ha HEPEPHIBHOCTH U BBIOMHUTB depTexk: Y =4 X°, 0< X <2

3, Xx>2
Bapuant
1. Haiitu npon3BoaHyto Y, :
X
a) y:arctg3lnL 6) y:(\/;)
X+2
. X3 —t t
B) Sin(Xx—2y)+—=7x r) x=e"'cost, y=e'cost
2. Haiitu lim 11
x>=| X arctgx
, 1
3. [IpoBecTH MOJIHOE UCCIICAOBAHUE U TIOCTPOUTH Tpaduk f (X) =X"+—.
X
Bapmuanr.
ou
Nel. BoraucnauTh Npou3BOIHYIO IO HAIIPABICHUIO 8_ U HalTH MOJYJIb BEKTOpA rpajiueHTa JIjis
S

X
bynkmun U = 2xy + T + Z3 B TOUKE A(6;9; 1) B HaIlpaBJIC€HWH, COCTABIAIOIIEM C OCSIMU

3 6 V4
KoopauHar yriael COSa = ?, cosf=—=, y<—.

7 2
Ne2. MccnenoBats Ha skctpemyM pyukmuio Z = XY(1— 4x° - 4y) -5,
4 - . dz
N3, z=In(y—x"), Xx=4/sint, y=cost. Haiitu pre
Bapuant
Beruncnuts:
2
2. [(2x+1)-Inxdx .
1
x° —4 sin’ 3x 2x -1
3. 4, dx. 5 | ————=dx.
J-)c +4x Icosz3x J.,/4_2x_x2

N300pa3uth 00JaCTh HMHTETPUPOBAHUS W HW3MEHUTH MOPSJOK HHTETPUPOBAHHS B IOBTOPHOM
UHTETpaje
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0 V25-x?
[dx [ fexdy.
-4 0

Bbruucnute miomanbs (GUrypbl, OrpaHUYCHHOH JIMHUSAMH

y=2-x", y=x.

Bapuanm 3a0anuit mpenuposounozo mecma.

3amaun

B arcctg?/x
X

1 gacTp 1. y=sinilnx, y,y"-? 2.y , dy—? 3.

y =3x* +xe*,X,=2,ax=0,1, ay—?

4. HaiiTi npou3BOJHYIO Y, !

a) y —5 SinA X-3 6) y: Xarctg7x
\J X

B) ¥+ — cos3x r) X=cost+sint, y=sint—tcost
X

5. Mccnenosats Ha skerpemyM f (X)=(x— 3)2 (x-5).

2X
o e
6. Haittn HHTCPBAJIBI MOHOTOHHOCTH y =—
X

3
o X
7. Haiitn HanGonbiuee, HauMeHbliee 3Hadenne Gyukimn f (x)= 3 —16x Ha otpeske [-5;1].

8. TTocTpouTh KacatelbHy0 K TpaduKy GpyHkmuu f (X) =3arccos x* B Touke X = % .

2 4acThb 9. Haiitu npegenst:
_ (3+n) —(2+n)’ : X+ 2X— :
1 tim G =)y i 1926 g iy X H2X8 105
n»w(2+n) —(1—n) x>0 e -1 x>-3 X +5X° + 6X 7 tg3x
3 gacTtb
0, x<-7&
10. Hccnenosath Ha HEMPEPHIBHOCTH M BBINOIHUTE YepTexk: Y =4SiNX, —r<Xx<0.
7, x>0
X3
11. TpoBecTH MONHOE HCcIeR0BaHNe i ocTpouTh rpaduk f (X)=— R
X —_

Conep:xkanue pacueTHO-Tpaduyeckoi padoThl o AU @epeHuINATLHBIM YPABHEHUSIM.
Mertoap! pemieHuit qudGepeHIaaTbHbpIX YpaBHEHHN Pa3TUIHOTO TUTIA.
BapuanTt 3axanus
Pemmmts ypaBHeHuUs:

2. A4+ y?dx—ydy= x*ydy,



1)
2)

3)

1)

2)

3)

1)
2)
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2
3 oW _Y 8 g

dx x* X
5. xeyza’)c+(xzyey2 +tgy)dy =0.

Pemmts 3amaun Komm aj1st ypaBHEHUi:

6. W_2 3 y(@) =1,

dx x° X
7. 4y +x%y = (x> +8)e**y?, y(0) =1.
8. Pemuth ypaBHEHUE: X2y xy" =

Pemnts ypaBHeHus:
nr

10. y""+y"" =x,
11. y"'+5y"+7y"+3y = (16x+20)e*,
12. y"+25y =2c0s5x —sin5x +e™,

13. y"-3y'+2y=

(B+e™)

14. Pemntsh kpaeByto 3amauy: Y'+2y'+5y=-3sin2x, y(0)=1, y(

Pemuts cucTeMbl ypaBHEHMI:

y'=z-y.

10, {z =y-1, 20. {y =4y -3z+sinx,

KonTpoabnas padora Nel

-

Z2'=2y—7—COSX.

-0

110 00bIKHOBEHHBIM TH(PPepeHINATBLHBIM YPABHEHUSM IIEPBOI0 MOPSIKA

Peminth ypaBHeHuUs1
BapuanT 1

xy'=xe " +y
x2dy — (2xy +3)dx =0
1+ y?sin2x)dx — ycos2xdy = 0

Bapuanr 2

xy' = xsinY + y
X

X2
Xy'—y=e"y’
(6y? +3x%y +1)y' —3xy? + x* =0

Bapuant 3

Xy'=x*+y* +y
sinx -y =—-ycosx—sinx
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2
3) (xy+siny)dx+ X?+y2+xcosy dy=0

KonTpoasHnas padora Ne 2
1o 00bIKHOBEHHBIM JHHEHBIM TU( PepeHINATBHBIM YPABHEHUSIM
N-ro mopsakKa
Bapmuanr 1
Pemnth ypaBHeHuUs1

1) y"—4y"=1-12x°

14 1
SRS

s X
77 CoS—
T
3) Vkasarh BUJ 4aCTHOTO PEIICHUS YpaBHEHUS
y'+ 6y +9y=e""(x—-3)sin2x
Bapuant 2
Peminth ypaBHeHUs
1) y"+4y=10sin2x
—2X

2) y”+4y’+4y:e—
X

3) VYkaszarh BUJ YaCTHOTO PEIICHHS ypaBHEHHUS
y" — 6y’ +13y =e¥*(cos2x — 2sin2x)
Bapuanr 3
Pemuts ypaBHeHus1
1) y"+2y' —-3y=e*—cosx
2) y"+ y=ctgx
3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPaBHECHHSI

y" — 6y’ +18y = xe** cos3x

Conep:xanue pacueTHO-rpaduyeckux padoThl 0 TEOPUM BEPOSITHOCTENH M MaTeMaTHYeCKOi
CTATUCTHKE.

Omnpenenenne BEpOSTHOCTEN CIydyalHBIX COOBITHI, 3aKOHOB paclpeieNieHus] TUCKPETHBIX U
HEIPEPHIBHBIX CIYYANHBIX BETUYHH U UX YUCIIOBBIX XapaKTEPUCTHUK.

[TocTpoenue smnupuyeckoil PyHKIMU pacTipeieleHus] BBIOOPKH, TOJUTOHA U THCTOIPAMMBI
OTHOCHUTEJIbHBIX YaCTOT.

PacueT craTucTHuecKuX XapaKTEPUCTUK BHIOOPKHU.
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KoMmmuiekT 3a1anuit
JJ1 BBINIOJIHEHHS pacueTHO-Tpaduyeckux padort (PI'P)
no gucuumiuHe «Teopusi BeposiTHOCTEN»

1. V¥ cOopuuka umerorcs 10 geraneil, Mmano oTMyaroUMxcs 0 BHEMIHEMY BUy. 3 Hux 6 aeraneit
IIEpBOTro copTa, a 4 — BTOporo. KakoBa BeposITHOCTb TOTO, UTO CPEH B3SIThIX Haydauy S5 aerayiei
3 okaxyTcsi mepBoro copra’?

2. B ypHe 7 YepHBIX IIApOB U 5 KENATHIX mapoB. HalTu BEpOSATHOCTH TOTO, YTO CPEIU Haydady
U3BJICYEHHBIX 4-X I1apOB OKaXKkeTcs Ooiiee 2-X JKENTHIX.

3. BeposaTHOCTh OTKa3a Ka)J0ro M3 HE3aBUCHUMO paOOTaIOLIMX 3JIEMEHTOB 3JIEKTPUYECKOH 1enu
pasua P =0,05. Haiitu BepostroCcTh Ge30TKA3HOM PAGOTHI HIEKTPUIECKOM IETIH.

|_

]
I

4. Ha nByx craHkax oOpaOaThIBAIOTCS OJHOTHIHBIE  JETalld. BeposTHOCTh H3TOTOBIICHUS
CTaHJIAPTHOW JETajau JJid mepBoro cranka pasHa 0,96, a mis Broporo cranka - 0,92. leranu
CKJIaIbIBAIOTCA B OJHOM MECTE, IPUYEM IEpBBbIH CTAHOK M3rOTaBIMBaeT B 1,5 pa3a MeHble
netaned, yeM BTOpoil. HaliTu BeposATHOCTH TOro, 4YTO B3siTas HayJady JAeTalb OKaXeTCs
HECTAHJAAPTHOM.

5. BeposTHOCTH TOr0, 4TO Hayjaaudy B3sTas JeTalb M3 NMapTUU cTaHaapTHa, paBHa 0,92. Haiitm
BEPOATHOCTb TOTO, YTO CPEAM B3ATHIX HayJaudy ILIECTU JETalel HE MEHEE JBYX OKaXyTcs
HECTaH/IaPTHBIMHU.

6. BepositHOCTH Oe30TKa3zHOW paboThl kaxkgoro u3 700 He3aBUCMMO pPabOTAIOUIMX BIIEMEHTOB
HEKOTOpOro ycTpoiicTBa paBHa 0,85. HaiiTh BEpOSITHOCTH TOTO, YTO BBIMAYT U3 CTpos OT 80 10
120 sniemenTtoB; poBHO 100 371eMEHTOB.

7. YcTpOoHCTBO COCTOUT U3 4-X 3JIEMEHTOB, pa0OTAIOIINX HE3aBUCUMO JIPYT OT Jipyra. BeposTHOCTh
HAJIeKHON pabOThl KAXKAOTO 3JIeMeHTa B OoAHOM wucmblTaHuM paBHa 0,9. CocTaBUTH 3aKOH
pacnpeziesieHus: JUCKPETHOM cliydyaifHOM BeMWYMHBI X - YHClia OTKa3aBIINX J€MEHTOB B OJIHOM
OTIBITE.

9. YCTpoiCTBO COCTOUT U3 4-X HE3aBHCUMO pa0OTAIOIINX OAHOTUITHBIX 3JIEMEH "TOB.
BeposiTHOCTE HaznexHOM paboThl Kaxkaoro aneMenTa pasHa 0,995. Haiitu BeposITHOCTB TOTO, UTO
paboTaroT He MEeHee TPeX JIEMEHTOB.

11. Ha cranke usrorasnuBaercs neraib. Ee nnuna X - ciiyyaliHasi BEJIMYMHA,
pacrpe/iesieHHas T0 HOpMalbHOMY 3aKoHY ¢ mapamerpamu: =20 cm, =1,1 cm. Halitu BeposiTHOCTH
TOTO, 4TO JUIMHA JIeTalu 3aKiiroueHa Mexay 19 cm u 21,1 cm. Kakoe oTkiioHEeHHE JUTHHBI JETAIH OT
MOKHO TapaHTHPOBATh ¢ BepossTHOCTHIO 0,9; 0,997 B kakux npenenax OyayT JaekaTh MPaKTHICCKU
BCE pa3Mephbl JieTanen?

IIpusio:kenne Teopun BEPOSITHOCTEH K CTATUCTUYECKOI 00padoTKe JaHHBIX
Jlns kaxxaoro BapuaHTa TpedyeTcs:

1. TlpencraBuTh ONBITHBIC JaHHBIC B CTPYNIIMPOBAHHOM BHE, pPa30MB Ha K paBHOOTCTOSIIMX

YaCTUYHBIX UHTEPBAJIOB.

Haiitu sMmnupuueckyro pyHKIIUIO pacipeaesIeHus U IIOCTPOUTH ee Tpaduk.

[TocTpouTh MOIUTOH U TUCTOTPAMMY OTHOCHUTENBHBIX 4aCTOT.

4. BBIYUCIUTH METOJOM MPOU3BEJACHHUI YHCIOBBIE XapPaKTEPUCTUKU BBIOOPKH: BBIOOPOYHYIO
CPEIHIO0, BELIOOPOYHYIO M UCIIPABICHHYIO JIUCIEPCUH, BHIOOPOUYHOE CpeHee KBaapaTUYecKoe
OTKJIOHEHHE.

5. Hailftu ToueyHble OILIEHKM MapaMeTPOB HOPMAJIbHOTO 3aKOHA paclpeieNieHus: U MIOTHOCTh
BepositHocTer f(X).

wn
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6. Haiitu wuHTEepBaibHBIE OLIEHKH MapaMeTpOB HOPMAIBHOIO 3aKOHA pacIpeleseHHs, MPUHIB
JIOBEPUTENBHYIO BepoATHOCTh ¥ = 0,95 1 0,99.

3ananue
PesynbpTaThl peructpanuu cpeqHeil dKCITyaTallMOHHONW CKOPOCTH JIBUKEHHUSI aBTOOYCOB Ha
MEXTyTOPOIHBIX MAPIIPYTaxX MPECTABICHBI B BHJIC BAPHAIIMOHHOTO Psijia B TAOHIIC

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6

24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0

25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5

26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 431 46,0

27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 431 46,5

27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2

28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8

28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6

29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,

29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

BapuaHr Tecra 1no 00bIKHOBEHHBIM AU} G epeHIHNATBHBIM YPABHEHUSAM

3AJIAHHUE 1.
Y cTaHOBUTE COOTBETCTBHE MCKIY HOMCPOM YPAaBHCHUA U €0 TUIIOM
1) xy'+2y=x"*sin2x 2) (1+ yzsin2x)dx—2ycos2 xdy =0

3) y’—4—Xy:2x\/§ 4) yN3+2X7Yy = X4/3+2y% .

ypaBHEHHUE C pa3/IeSIONIMMUCS TEPEMEHHBIMH,
nuHelHoe nuddepeHnnanbHoe ypaBHEHHE,
ypaBHEHHUE B MOJHBIX AU PepeHnanax,
ypaBHeHue bepHysun,

- ypaBHEHUE, MPUBOASILIEECS K OJTHOPOJAHOMY.

3AJIAHUE 2.
Jlano ypasHenue nepsoro nopsaka (5xy” + x°)dx—(y? —5x°y)dy =0 B dopme, conepsxameit
muddepenmmansl. [IpuBeauTe €ro K BUAY, pa3pelieHHOMY OTHOCHTENHHO TIPOM3BOIHOIA.
Otser \ |

3AJIAHME 3.
Jlano nuddepennuanshoe ypapuenne Y =(2k +3)x*, Torma gpyskuus y=2Xx> spasercs
ero perieHueM npu K, paBHOM:

‘ OTtBer ‘

3AJJAHMUE 4.

. ) dx
OO6mmii uuTerpan auddepennuanbaoro ypapuenus Yy dy = — umeerT Buj
X

‘ OtBer ‘
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3AIAHHE 5.
VKaxuTe UWHTETPaJbHYI0 KpHUBYIO pemeHus 3agayd  Komm a1  0OBIKHOBEHHOTO

muddepeHnmambHoro ypaBaenus xy' =y-1  y(l) =2.
yA

N ™ >

BAPUAHTBI OTBETOB: 1)A 2)B 3)C 4)D.

3AJJAHME 6.
Jlano muddepeHnnansHOe ypaBHEHHE BToporo opsaka Y” = X + X. Toraa obimee pemenne

YpPaBHEHUS UMEET BH]I
BAPUAHTbBI OTBETOB:

1 1 1 1
1) y=—x*"+=x*+C,x+C 2) y=—x*'+=x*+C,x+C
)y TR X+GC, )Y TR X+GC,

3

3) y=ix4+§x +Cx+C, 4) y=6x"*+2x°+Cx.

24

3AZTIAHME 7.
Pemrenue 3amaun Ko y" =2Xx+1, y(0)=y'(0)=0 UMEET BH/

BAPUAHTBI OTBETOB:

3 3 2 3 3

X X X X X
) y="+x*> 2)y="-t+"— 3)y="+x’ 4 y="-x
)Y 3 )y 3+ )Y 5 )y >

3AJIAHHME 8.

Hano muddepeHnmanbHoe ypaBHEHHE BTOporo mopsinka 2Xy"—y' =0, Torma ero oOriee
pelLIeHHe UMEET BHI:
| Otser | |

3AJIAHHUE 9.
Hano muddepennmanpHoe ypaBHeHHE BTOpOTo nopsinka Y ctg4x+ 4y’ =0, Torma ero obmiee

PEIICHUE UMCCT BU

BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sindx+C, 4) y=—C,;sin4x+C,.
3AJAHUE 10.
KopHu XapakTepuCTHYECKOIO ypaBHEHHUS DPaBHBI k1 = k2 =-1 k3, 4= 12, Torma

dbyHIaMeHTaIbHAS CHCTEMa PEIIeHUH JTHHEHHOTO OJTHOPOAHOTO MU (HepeHIINATLHOTO YPAaBHEHUS C
MOCTOSTHHBIMU KO3 dutineHTamMu OyaeT UMETh BUJL

BAPUAHTBI OTBETOB:
1)y, =e*, y,=e”, y;=cos3x, Yy,=sin3x
2) y,=e%, y,=e?, y;=e¥ y, =

3) y, =€, y,=e"*, y,=cos3x, y,=-sin3x
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X 2X —2X

4 yi=e", y,=xe”, y;=e”, y,=e

3AJJAHME 11.

Kopuu xapakrepucTudeckoro ypaBHenusi paBHel K, =k, =5, Kk;,=5+i. Torma obmee
peuieHue  JIMHEWHOTO  OJHOPOMHOTO  JAu(dEepeHIMaIbHOTO YpPaBHEHUS C  TOCTOSHHBIMHU
ko3 uurenTamMu OyeT UMETh BUJL:

‘ Otser | |

3ATAHHUE 12.
N3BecTHa dyHIamMeHTanbHas CUCTEMA  pELICHUU OJHOPOJHOIO  JIMHEWHOIO

nuQdepeHManbHOro ypasHenus: Y, =1, Y, =X, Y,=X". Toraa 4acTtHoe peleHue ypaBHEHuUs,
ynoBieTBopsitoniee HauanbHbIM yenoBusim  Y(0) =2,  y'(0) =-1,

y"(0) =-2, pasno:

BAPUAHTBI OTBETOB:

1) y=2+x—%x> 2) y=2-x-2x> 3) y=2-x-x> 4) y=2—-x-05x°

3AJIAHUE 13.

Oynkuust Yy =C,e* +C,xe* sBmsercss 0OIMM pPELICHHEM JMHEHHOTO OJHOPOJHOIO
nubdepeHInaIbHOr0  yPaBHEHHS C MOCTOSHHBIMH  KOd(uULHCHTaMH, TOra  ero
XapaKTePUCTHIECKOE YPABHEHIE HMEET BHJI

BAPUAHTBI OTBETOB:

1) k?-1=0 2) k?*-k=0 3) k2+2k+1=0 4) k®—2k+1=0.

3AZJIAHME 14.
Oo6mee pemenne quddepernuansroro ypasaenus Yy'+4y +3y =0 wumeer Bua

‘ Otser ‘ |

3AJTAHME 15.
YacTHOMY pEHICHHIO JIMHEHHOTO HEOJHOPOAHOTO Mu(D(DEpeHIIHATBHOTO ypPaBHEHHUS
y"—3y'+2y=2x—1 10 BUIYy €ro MpaBoil YaCTH COOTBETCTBYET (YHKITHS

BAPUAHTBI OTBETOB:
1) y,=A®+Bx 2)y,=Ax+B 3)y,=Ax 4)y, =Ax’+Bx+C..

3AJAHMUE 16.

JlaHo nuHeitHOe HeogHOpoaHOe AubQepeHIHaIbHOe ypaBHEHHE C IOCTOSHHBIMU
k03 dureHTaMu 2y"+y'+2y = xe*sin2x. 3amucarth BUJ YACTHOTO  PEIICHUS C
HEOolpeesIeHHBIMHU KO3 QUIIEHTaMH
‘ OTtBer ‘

3AJIAHUE 17.

JlaHO JnHHEHOE HEOTHOpPOoJHOE aubQepeHIHaIbHOe ypaBHEHHE C  IOCTOSHHBIMU
kodd¢urmenramu  y'+4y=2ctg2x. B kakoM BHIE CleAyeT HUCKaTh YACTHOE peEIICHHE
HEOTHOPOJHOTO YPaBHEHHsI METOJIOM BapHAIIMH IPOM3BOJILHBIX MMOCTOSHHBIX ?
| Otser | |

3A/IAHME 18.
Perrenune kpaeBoii 3amaun Y = 2X+1, 0<x<3, y(0)=1 y(3)=9/2
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HMEET BU/I

3 2 3 2
X

BAPUAHTbI OTBETOB: 1)y=%+x7—3x+1 2)y=€+x?—3x+1 3)

3 2

x> x* 10 x2 x2 10

=—+———Xx+1 4) y=—+—+—X+1.
y 3 2 3 )y 3 2 3
3AJJAHUE 20.
!/ — 3 ’
IIe€ PCUICHUEC CUCTEMbI OU CpCHIIUAJIbHBIX ABHCHHUN
O61ee p bdep yp i { 1=
Y, = ZY1 =Y,
HMeEeT BUJ
BAPUAHTBI OTBETOB:
y, =C.e* +C,e”™, y, =C,.e > +Ce ™,
1 2
) y2 — §C1e2x _Cze—Sx ) yz — _%CleZX _Cze—Bx
y, =C.e” +C,e*, y, =C.e ™ +Ce¥,
3) 2 4) 2

y, = ECle2X +C,e Y, = —ECle2x +C,e %,

BapnaHT TECTa IO TECOPpUHU BepOﬂTHOCTeﬁ

3AJTAHUE 1

KonudectBo crnoco0oB pacrpenieneHusi TpexX MPHU30BbIX MECT B OJMMIIMAJAE IO TEOPUH
BeposiTHOCTEN cpeau 10 ydacTHUKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AZTIAHME 2

W3 ypubl, B KOTOpOoi HaxoAsaTcs 6 OenbiX U 4 YepHbIX HIapa, U3BJIEKalOT Hayjaady 2 Imapa.
Torna BeposITHOCTH TOTO, 4TO 00a mapa OyayT OesIbIMU, paBHA

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3ATAHHUE 3
B kpyr pamuyca R Opomena touka. Torga BepoOsSTHOCTH TOTO, YTO OHa MOMAAET B

3alITPUXOBAHHYIO 00J1aCTh, paBHA
b 4

/3\5(7\’\\ A Q

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.

3AJIAHHE 4

Hecosmectusie codbitus A, B,C me o6pasyior mommyio rpymmy coObITHI, ecmu HX
BCPOATHOCTHU PABHBI:

1) P(A)=2/3, P(B)=1/6, P(C)=1/6 2) P(A)=1/3, P(B)=1/2, P(C)=1/6

3) P(A)=1/4, P(B)=1/3,P(C)=1/6 4) P(A)=1/4, P(B)=1/3, P(C)=5/12,

BAPUAHTBI OTBETOB: 1) 2) 3) 4).
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3AJIAHHME 5
Bpocator 2 monetbl. CobbiTus: A - rep0 Ha mepBoii MoHeTe, B- mudpa Ha BTOpoil MoHeTe

SABIISIOTCS:
BAPUAHTbBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMHU
3) He3aBUCUMBIMU  4) 3aBHUCHMBIMHU.

3AJJAHME 6
Crynent 31aet 20 BorpocoB nporpammsl U3 30. Torna BeposiTHOCTh MPAaBUIILHOTO OTBETA

Ha 3 Bompoca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4)146/203.

3AJAHUE 7

B nepBoii ypae 6 6enblx ¥ 8 YepHBIX IIapoOB, BO BTOpoW 7 Oenbix M 3 uepHbIX miapa. M3
HayJlady B3STOW ypHBI BBIHYT OJMH 1ap. Torjga BEposSTHOCTh TOTO, YTO 3TOT LIap OKaXeTCs OeIbIM,
paBHa
‘ OtBer ‘ |

3AJJAHUE 8
C06BITI/IG A MOXKET HaCTyr[I/ITb JINIIIb HpI/I YCJIOBI/II/I ITOSABJICHUSA OHOI'O U3 2-X HCCOBMCCTHBIX

cobwiTuit B, u B,, 06pasyromux nonuyro rpymmy. M3sectast BeposithocTs P(B,) =2/3 u ycnoBHbIe
sepositHoctr By (A)=1/3, By (A)=2/5. Torna BeposiTHOCTb COOBITHSL A pasna
BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3AJJAHMUE 9
JluckpeTHas cilydyaifHasi BeIMYMHA 3a/1aHa 3aKOHOM Paclpe/IeiCHus] BEPOSTHOCTEH
X 1 3 5
P 0,1 0,3 0,6
Torna €& gpynkims pacnpesenenus sepostHocteit F (X) umeer Bz
BAPUAHTBI OTBETOB:
0 npu x<1 01 npu X<1
0,3 1<x<3 0,4 1<x<3
D FO=1,0 oo 2 Fog=4," "
0,6 npu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>5
0 npu x<1 0 npu Xx<1
0,1 1<x<3 0,1 1<x<3
3) FOO=1, o HF={5
04 npu 3<x<5 0,3 npu 3<x<5
1 npu X>5 0,6 npu X>5.
3AJJAHHUE 10

HenpepriBHast cirydaiiHas BeTUUMHA 3a/1aHa MHTETPATbHON (yHKIHEH
0 npu X<0,

pacrpenenenus BepostHocTeir F(X)={x*/9 npu 0<x<3,
1 npu X>3.

Torna mwiotHocTh BepositHoctelt T (X) umeer Bun

| Otser |

3AIAHUE 11
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I'padux mmotHOCTH BepositHOcTel f(X) moka3aH Ha pucynke. Torna 3HaueHue a
fix)
a

O‘ 2a X
paBHO
BAPMAHTBI OTBETOB: 1)05 2)1 3)vJ2  4)2.

3AJIAHHUE 12
JlvckpeTHas ciydaiiHasi BEJIMUMHA 3a/laHa 3aKOHOM PAacIpelesIeHUs] BEpOSITHOCTEH
X 0 1 3
P 0,2 0,3 0,5
Torga e€ MaTeMaTH4YECKOE OKMIAHUE U JUCIIEPCUS PABHBI
| Otser |
3AJIAHHME 13

BCpO?ITHOCTI) IIOSBJICHUA CO6I)ITI/I$I A B 30 HE3aBUCHUMBIX HCIIBITAHHUAX, HpOBOHI/IMBIX 110
CXEME BepHyJ’IJ’IH, paBHa 0,6 Tor;[a AUCIICPCHUA YUCiIa HOSIBJIEHUH DTOTO CO6LITI/I$[ paBHa
BAPUMAHTBI OTBETOB: 1) 024 2)18 3)7,2 4)12.

3AJIAHHME 14

HenpepsiBHas citydaiiHas BeJIM4MHa pacrpeiesieHa paBHOMEpHO Ha uHTepBae (6, 10). Torna
e MaTeMaTH4eCcKoe OXKHJIAHUE U IUCTIEPCHsI COOTBETCTBEHHO PABHBI
| Otser | |

3AJJAHME 15
HenpepriBHas cinyuaiinas BenuunHa X TOJYMHEHA HOPMAJIBHOMY 3aKOHY paclpeesieHus ¢
matematudeckuMm oxumanueM M (X)=a=20. BeposrHocts e€ monananus B unrepan (20, 25)

paBHa (,4. Torna BeposTHOCTB € monaganus B uaTepsan (15, 20) paBHa

| Otser | |
3AJJAHME 16
Cratuctudeckoe pacrnpeieneHle BBIOOPKH UMEET BUJL
X. 2 4 5 8
|
n. 2 5 7 6
|
Toraa oTHOCUTENBHAS YacTOTA BapHAaHTH X, =4 paBHa
‘ Otser ‘
3AJAHME 17

Mo BeIOOpKE 00BeMa N =100 mocTpoeHa rucTOrpaMma 4acToT.

i

1

oN o mo T3

4 8 12 16 X

Torna 3HaueHHe @ paBHO:
| Otser |
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3AJJAHHUE 18
M3BECTHO CTAaTHCTHYECKOE pacIIpeieieHHe BEIOOPKH
X; 6 7 10 12 13
n; 5 6 8 7 4
Torza e€ BeIOOpOUHast cpejHss X, paBHa
| Otser | |
3AJAHHUE 19

Jlana BbiOopka oobemMa N. Eciu kaxplil 1eMEHT BBIOOPKM YMEHBIIUTH B TPU pasa, TO
BbIOOpOUHas cpeausas X, .

BAPUAHTBI OTBETOB: 1) He usmeHutcs 2) ymeHbIIUTCS B 3 pasa
3) yBenmuures B 3 paza  4) ymeHbIINUTCA B 9 pas.

3AJIAHHUE 21

Bri6opounas cpeaHsist 1S JAHHOTO CTATHCTHYECKOTO pacipeieaeHus: BHIOOPKU
X; 2 4 5 8 10
n. 4 7 14 8 7

paBua X, =6. Torna BeiGopounas gucnepcust D, paBra
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJIAHHUE 22
Haiitu noBepuTenbHBIM MHTEpBAI U1l OLIEHKH C HaleKHOCThIO ¥ =0,95 HeusBecTHOro

MaTeMaTHYECKOTO OKHIAHWS HOPMAJIbHO pAaCHpee/ieHHOro mpu3Haka X — TeHepalbHOU
COBOKYIIHOCTH X, €CIM M3BECTHBI 00beM BbIOOpPkHM N =30, BbIOOpOuHas cpeanss X, = 2500,
cpelHee KBaJpaTHYECKOE OTKJIOHEHHWE TIeHepadbHOW COBOKymHOCTH o =100, KBaHTHIIb
HOpPMAaJIBHOTO pacmpejaenenus t =2,58.

| Otser | |

7.3.2 IIpomexyTouHasi aTTecTarus

Bonpocut k 3auemy (1 cemecmp ounoii popmot 06yuenus)

Martpuiel, TUIIBI MaTPHIL. OIIK-1
Onepanuu ¢ MaTpHIlaMu, UX CBOMCTBA. OIIK-1
YMHOXEHUE IPSIMOYTOJIBHBIX MATPHULL. OIIK-1
Marpuunast popma 3arucy CUCTEMBbI TMHEHHBIX aJreOpandecKuX ypaBHEHHH. OIIK-2
Ompenenureny U UX CBOWCTBA. OIIK-2
[Tonstre onpenenutens. MUHOPHI U anreOpandecKue JTOTOTHEHHUS. OIIK-2
CucteMbl TUHEHHBIX alreOpandecKux YpaBHEHHH, OCHOBHBIC TIOHITHS U OIIK-2
OTIpeCIECHUS.

[IpaBuno Kpamepa pemenust cucteM JTMHEHHBIX YPaBHEHU. OIIK-1
OOpaTHas MaTpula 1 €€ BbIYUCICHHUE. Y CIIOBUE CYILIECTBOBAHUS 00paTHOM OIIK-1
MaTpPHILIBL.

Pemienue cuctem ITMHEHHBIX aareOpandyeckux ypaBHEHHH METOI0M 00paTHOM OIIK-1
MaTpPHLIBIL.
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Meron IM'aycca pemienus cucTteM JMHEWHBIX YPaBHEHUM. OIIK-1
PereHne nmpou3BOIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUN MeTooM ['aycca. OIIK-2
Panr matpuist. Teopema Kponekepa — Kanenmu. OIIK-1
OnHOpOHBIE CUCTEMBI JIMHEWHBIX YpaBHEHH. KpuTepuii cyniecTBoBaHuUs OIIK-2
HETPUBUAJIBHBIX PEIICHUI.

[TonsTHe BeKTOpa U TMHEHHBIE ONIepaIliy HaJl BEKTOpaMu, cBoiicTBa oneparuii. | OIIK-1
JIuneiliHasg KOMOMHALIMSI BEKTOPOB. OIIK-1
JIuneliHas HE3aBUCUMOCTD U JINHEWHAS 3aBUCUMOCTh N€OMETPUYECKUX OIIK-1
BEKTOpOB. Kpurepuii IMHEHHON 3aBUCUMOCTH.

[Tonstue 6a3uca. KoopauHats! BeKTOpa. OIIK-1
OproHopMupoBaHHbIil 6a3uc. PaznoxeHue BekTopa 1o BeKTopam Oasuca. OIIK-1
YnopsaoyeHHas TpOWKa BEKTOPOB. OIIK-1
CkansipHO€, BEKTOPHOE U CMELIaHHOE IIPOU3BE/IEHUE BEKTOPOB B OIIK-2
OPTOHOPMHMPOBAHHOM Oa3uce.

VY cnoBust OpTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JIuHeliHbIe MPOCTPAHCTBA. OIIK-2
Martpuna nepexojia ot 6a3uca K 6asucy. OIIK-1

CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUSI MATPHIIBI. OIIK-1
Cucrembl koopauHat. JlekapToBbl IPSMOYTobHbIE KOOpAUHATHI Ha miockoctu U | OIIK-1
B IIPOCTPAHCTBE.

[TonspHas cuctema KOOpIUHAT. OIIK-2
PasnuuHble TUIIBI ypaBHEHUN IIJIOCKOCTH U NPSIMOM. OIIK-1
Brruncienue paccTosiHANA MKy ABYMSI TOUKaMH, TOYKOW U MpsiMoi, Toukoit u | OIIK-1
IIJIOCKOCTBIO.

Brruncnenue paccTosHHs MEXy CKPEIMBAIOIIMMHUCS MPSIMBIMH. OIIK-1
Brrunciienue yriioB Mexay IBYMs IPSIMBIMH, MPSIMOM U TIJIOCKOCTBIO, ABYMS OIIK-1
MIJIOCKOCTSIMU.

Kpussie BTOporo nopsiika X reOMeTpUYECKUE CBOMCTBA U YPaBHEHHUS. OIIK-2
[IpuBeneHre KpUBOM BTOPOIo NOpsJIKa K KAHOHUYECKOMY BHUJLY.

Kanonunueckue ypaBHEHHs 3JUTUIICA, TUIIEPOOITBI, TapadoJIb. OIIK-2
YpaBHEHHE MOBEPXHOCTH BTOPOTO MOPSIAKA. OIIK-1
Kanonuueckue ypaBHeHUs chepsl, HITUIICON A, KOHYCOB, THIIEPOOIOUIOB, OIIK-1
mapaboJIOUI0B.

Bonpocwt k axzameny (2 cemecmp ounoii ghopmul 06y enus)

[NonsiTre nepeMeHHON BEIMYUHBI ¥ 00JIACTH €€ U3MCHCHUSI. OIIK-1
MoHsTHE (YHKIIMOHAIBHOW 3aBHCUMOCTH, Kilaccuukanus (yHKITHA. OIIK-1
OrmpeneneHue ¥ TUITH YACIIOBOM TTOCIIEIOBATEIHBHOCTH. OIIK-1
[penen yncnoBoO NOCICIOBATEILHOCTH. AprU(PMETUYCCKUE OTICpAIIUK HAJl OIIK-1
HOCJIICAOBATCIBbHOCTAMMU.

VYcnoBust CyliecTBOBaHUA KOHEYHOTO TIpejielia YUCI0BOM MOCIeI0BaTEIbHOCTH OIIK-2
(reopemsr Ko u Beiiepitpacca).

Bropoii 3amedarenbHbIi peaen. OIIK-2
[Ipenen dbyaxkuun. OnpeneneHus. ['eomeTprdeckass HHTEPIPETALNS MOHATHS TIpeaesa OIIK-1

¢yskiun. CBOMCTBa MpeeoB.
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Beckoneuno manbie, 6eckoHEUHO OoJbIIHe (OyHKITHH. OIIK-1
IepBhIii 3aMeUaTeNBHBIN TPEE. OIIK-1
BeckonedHo mMasble BeMUYMHBI. DKBHUBAJICHTHBIE OECKOHEYHO MaJlble U UX OIIK-2
WCTIOJIb30BaHKE TP BHIYMCIICHUH TpeenoB. Tadnuia S5KBUBaJICHTHBIX OECKOHEYHO

MaJIbIX.

HenpepriBHOCTH QYHKIIMH B TOUKE U HA IPOMeExKyTKe. OTHOCTOPOHHHE MPEIEIbI. OIIK-2
Knaccudukanus Touek paspeia rpaduka.

CaoiicTBa (pyHKIHI, HETIPEPHIBHBIX Ha OTpe3Ke (Teopemsl BerepmTpacca, bonpmano — OIIK-1
Komm).

[IpousBoanas. ['eomerpuueckuii U Gpusndeckuii cMpica npou3BoaHoK. KacatensHas u OIIK-1
HOPMAJIb K IIJIOCKOW KPUBOH.

Tabnuia MpOU3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIHIA. OIIK-1
CBsI3b MEXY CYLIECTBOBAaHHEM NMPOU3BOAHON (P)YHKLIUH B TOUKE U HEMIPEPHIBHOCTHIO OIIK-1
(YHKIINH B TOM e TOUKE.

[IpousBoaHast CyMMBI, IPOU3BEACHUS, YacTHOTO. [Ipor3BOAHAs CIIOKHOI 1 0OpaTHOH OIIK-2
(hyHKIHH.

[Ipoun3BoaHas mapaMeTpUUYECKy 3aAaHHON QyHKIIHH. OIIK-2
[TpousBoaHast PyHKINY, 331aHHOW HESBHO. OIIK-2
HuddepennupoBanue CI0XKHONU MOKa3aTENbHON (QYyHKIHH. OIIK-1
Huddepenmmpyemocts. Juddepennnan. I'eomerpudeckuii cMbpIch auddepeHIaia. OIIK-1
[TpousBoaubie U AU HepeHIINATBI BBICIINX MTOPSIKOB. OIIK-1
OcHoBHble TeopeMbl AuddepeHnranbHOro ncurcieHus (Teopema Pepma, Teopema OIIK-1
Poxs, Teopema Jlarpamxka, Teopema Kommn).

ITpasuio Jlonurans. OIIK-1
Mmuorounen Teiinopa u ero cBoiictBa. @opmyna Teitnopa. OcraTounsiii uien ¢popmynst | OITK-1
Teitnopa B ¢popme Jlarpamxka u Ileano.

Acumnrotsl rpaduka GyHKIHH. OIIK-2
DkcrpemyM. HeoOxonumoe yciioBre SKCTpeMyMa. OIIK-2
JlocTaTouyHbIe YCIOBUS 3KCTPEMyMa. OIIK-2
Jloctatounoe ycioBue Bo3pacTanus (yObIBaHMs) (DyHKITHH. OIIK-1
Hawubonbiniee v HanMeHblIee 3HAUCHHsT (DYHKIIMK HAa OTPE3Ke. OIIK-1
BeimykinocTs, BOrHyTOCTb, TOUKa neperuda. JloctarouHoe yciioBue BOTHYTOCTH OIIK-1
(BBITTYKJIOCTH).

Heobxomumoe ycnoBue Touku neperuda. JloctarouHoe ycnoBue neperuoa. OIIK-1
OOm1as cxema OCTPOECHUS U UCCIIeI0BaHus rpaduKa QyHKIHH. OIIK-1
Omnpenenennie ¥ TEOMETPUIECKHNA CMBICT (PYHKIMHU IBYX MEPEMEHHBIX. OIIK-1
JluHuK ypOBHSL (DYHKIIMHU JBYX TIEPEMECHHBIX. OIIK-1
YacTHble MPOU3BOAHbIE (PYHKINU HECKOJIBKUX IEPEMEHHBIX, UX T€OMETPUUCCKUH OIIK-1
CMBICIT

OyHKIMK HECKOJIBKUX MEPEMEHHBIX, MOHATHE NOIHOTO nuddepeHuana. OIIK-2
HuddepenpoBanue CI0XHBIX (yHKIMHA HECKOJIBKUX EPEMEHHBIX. OIIK-2
[Ipon3BoaHbIE BRICIIMX MOPSIIKOB (DYHKIMH HECKOJIBKHUX IepeMeHHbIX. CMelranHbIe OIIK-2
npousBojanbie. Teopema IlIBapna.

[IpousBoaHas GyHKUNU HECKOJBKUX IEPEMEHHBIX IO HAIIPaBIICHHUIO. OIIK-1
ITpowu3BoaHAS IO HAIIPABIEHUIO M TPAJIMEHT CKAISIPHOTO OIS, OIIK-1
JKcTpeMyM QYHKIIUH HECKOJIBKHX MEPEMEHHBIX. OIIK-1
Heo0xomumoe 1 10cTaTOYHOE yCTIOBUS SKCTpeMyMa (YHKIMH IBYX MEPEMEHHBIX. OIIK-1
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[TepBooOpa3Hasi, HeonpeIeIeHHbIN nHTerpai. Tadauina OCHOBHBIX HHTETPAIOB. OIIK-2

3amMeHa IepeMEeHHON M HHTETPUPOBAHNE TI0 YaCTSIM B HEOIIPEACIICHHOM HHTETpaIe. OIIK-1

HHuTerprpoBaHue ¢ IOMOIIBIO OBEACHUS MO 3HAK AU QepeHInaa. OIIK-2

WuTerpupoBanne panroHaIbHBIX IPOOEH. OIIK-1

HNuTterpupoBaHue 1Mo 4acTsIM U 3aMeHa IEPEMEHHOI B ONIPEIeICHHOM MHTeTpale. OIIK-1

WnTerpupoBanne TPUTOHOMETPHUECKUX (PYHKIINH, OCHOBHBIE TPHEMBI. OIIK-1

WnTterpupoBanne nppanroHaIbHBIX QYHKIHH. OIIK-1

VHuBepcaiabHas TPUTOHOMETPHYECKas! MOICTAHOBKA. OIIK-1

OmpeneneHHBIN HHTETPAN U ero cBoiicTBa. Popmyra Herotona — JleiOHuta. OIIK-1

[TpunoskeHus onpeneneHHOro HHTerpaia K PelIeHUI0 TeOMETPHUECKIX U (PU3NIECKUX OIIK-2

3aj1a4.

Brruncnienue miomaiei ¢ moMoIIbo ONMPEAEIIEHHOr0 HHTErpaa. OIIK-2

Brruncnenue muiomany v AJIMHBI KPUBOM, 3aJaHHOM ypaBHeHUsAMH B mapamerpuueckoit | OITK-1

¢dopme.

Brrunciienne miomaan KpUBOJUHEMHOTO CEKTOPA B MOISIPHBIX KOOPAMHATAX. OIIK-1

Brruncnenne miomaaei B NpsMOYTOJbHBIX U NOJISIPHBIX KOOPAUHATAaX C IOMOUIBIO OIIK-1

OIpeJICJICHHOT'O MHTeTpaa.

BriunciieHre AMHbBI AYTH ¢ TIOMOUIBIO ONPEIEIEHHOTO HHTETpaa. OIIK-1

BriunciieHne ajvMHbl AyTd KpUBOH, 3aJaHHON [TapaMEeTPUUYECKHU. OIIK-1

Brruncenne o0beMa Tena BpalieH:s ¢ MOMOIIBIO OIPEIeICHHOTO HHTerpaja. OIIK-1

Brruncnienue mionaay moBEpXHOCTH Tejla BpallieHusI. OIIK-2

HecobGcTBeHHbIE HHTErpalibl IEPBOTO U BTOPOTO THIA. [IOHATHS CXOAMMOCTH U OIIK-2

PacxoIUMOCTH HECOOCTBEHHOTO HHTETrpaia.

HecoOcTBeHHBIE HHTETPABI OT PA3PHIBHBIX (DyHKIIUH. OIIK-1
Bonpocet k 3auemy (3 cemecmp ounoii popmut 06yuenus)

OcCHOBHBIE TIOHATHS TEOpUU OOBIKHOBEHHBIX AuddepeHnnansubix ypaBHeHnuid | OITK-1

MEPBOTO  TOpSAKA:  OINpeleleHne OOBIKHOBEHHOTO  Tu(depeHIHaTbHOTO

ypaBHEHHsI, (OPMBI 3aMUCH OOBIKHOBEHHOTO AU(PPEpEeHINATHHOTO YpaBHEHHS

MEPBOTO MOPSJIKA, MOHATHS OOIIEro W YaCTHOTO PEIICHHM, OOIIEro U 4acTHOrO

HMHTETPAJIOB.

[TocranoBka 3amaun Komm mns muddepenumansHoro ypasHeHust nepsoro | OITK-1

TopsAKa.

Teopema cymiecTBOBaHUS M €JMHCTBEHHOCTH perieHus 1ia auddepenunansioro | OITK-1

YpaBHEHUS [IEPBOr0 NOPSAKA.

I'eomerpuueckuii cMbicn 00mIero MHTErpana OOBIKHOBEHHOro 1.y. mepBoro | OITK-2

MopsiaKa.

Juddepennnanpapie  ypaBHEHHsT TEPBOTO ToOpsaka ¢ pasaeneHHbIMH U | OITK-2

Pa3AENSOIMMUCS TTIEPEMEHHBIMH.

Jlunetinbie qud pepeHnnanbapIe ypaBHEeHUs niepBoro nopsaka. Meroxa Bapuanuu | OITK-1

IIPOU3BOJIBHOM IMOCTOSTHHOM.

Huddepennmanbupie ypaBHeHUsT N-To mopsiaka. OcHoBHbIE ToHATHSA: (Gopmbl | OITK-1

3aIHCH, TOHSATHUS OOIIETO W YaCTHOTO PEIICHHIA.

[TocranoBka 3amaum Komm u KpaeBoil 3amaun g oObikHOBeHHOro | OIIK-1

¢ GepeHIIMATHFHOTO YPaBHEHHS N-TO MOPSIJIKA.

WuterpupoBanue nuddepeHmanbHbIX ypaBHEHUN N-To mopsiaka Metonom | OIIK-2

TOHIKECHUS TTOPSJKA.

JIuneitHble oHOpOIHBIE MU depeHIaIbHbIe ypaBHeHH N-To nopsaka. Oomme | OITK-2

CBOWCTBA PEIICHUN: MOHATHUS JIMHEHHO 3aBUCHUMBIX U JIMHEHHO HE3aBHCHMBIX
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pemeHult, ompeaenurenas BpoHckoro, moHsTHe (GyHIAMEHTATHHOM CHUCTEMBI
peuieHui,

Teopema o cTpykType oOmero pemeHus oObIKHOBeHHOTO JuHelHoro | OIIK-1
OJTHOPOJHOTO AU PEepeHITnaATBHOTO YpaBHEHHUs N-TO MOPSIIKA.
Jluneiinble omHopoaHble muddepeHnnanpHbie ypaBHeHUs N-ro  mopsanka c | OIIK-1
MOCTOSIHHBIMU KO3 uiimenTaMu. XapaKTepuCTHUECKOE YpPaBHEHHE, €TI0 CBSI3b C
audQepeHranbHbIM YPaBHEHHEM.
Bun dacTHBIX pemeHud  JimHEHHOro  omHOpomHOoro  muddepermuansHoro | OITK-2
ypaBHEHHs N - TO MOPSAJKA C MOCTOSIHHBIMU KO3((UIIMEHTaMH B 3aBUCUMOCTH
OT BUJA KOpPHEH XapaKTepUCTHUECKOI'0 YpaBHEHHUS.
JIuneiiHble HeOAHOpPOAHBIE JU(depeHanbHble  ypaBHeHus. Teopema o | OIIK-2
CTPYKTYype OOIIEro penieHus.
Pemenne nuHEHHBIX HEONHOPOIHBIX U depeHnuanbupix  ypaBHeHuid ¢ | OIIK-1
MOCTOSIHHBIMU KO3 dunmenTaMu. Metoa mnondopa YacTHOTO pELIeHHs Ui
IIpaBbIX YacTed BUIA

f (x) =P (x)e”, f(x)=M cospBx+Nsinpx, OIIK-1
f (x) = P(x)e™ cos Sx+Q(x)e”™ sin BX.
Perienue aMHENHHBIX HEOJHOPOAHBIX TUbepeHIanbHbIX ypaBHeHU MeTogoM | OITK-2
BapHallK IPOU3BOJIbHBIX NOCTOSIHHBIX.
Cuctembl nuddepenumanbupx  ypaBHeHud. [lonarue HopmanbsHOW cuctemsl. | OITK-1
[TonsiTust 0OOIIEro M YacTHOTO penieHui cucteMmbl. TeopemMa O TNpPUBEICHUU
muddepeHInanbHOT0 ypaBHEHHs N-ro MOpsiika K HOPMaJIbHOM cucteme. MeTton
WCKJIIOYEHHS] HEU3BECTHBIX.

Bonpocwt k akzameny (4 cemecmp ounoii ghopmul 06yuenus)

Buipl ciryualiHbIX COOBITHH. OIIK-1
Krnaccuueckoe u craructudyeckoe ompeneneHus BeposTHocTH —mnosiBiaeHus | OIIK-1
coObITHs. OcHOBHBIE (hOPMYITBI KOMOMHATOPHUKH.
[IpuHIIATT CTaTUCTUYECKOW YCTOMYMBOCTH OTHOCHUTEIBHBIX YacToT. CBs3b m | OITK-1
paznuuMe  MeXay ~KIAaCCMYECKMM UM CTaTUCTUYECKUM  OIpeNeIeHUSIMHU
BEPOSITHOCTH.
I'eoMeTprueckoe ornpeeneHne BeposiTHOCTH. 3a1ada broddona. OIIK-2
Anrebpa coObiTuii. IloHATHS cymMMbl W mpousBelneHHs coObiTHi, wux | OIIK-2
reoMerpuyeckas untepnpetanusi. OCHOBHbIE 3aKOHBI aIreOpbl COOBITUH.
Teopema croxxeHHst BEpOATHOCTEH [is HECOBMECTHBIX coObITHH. CnenctBus u3 | OIIK-1
Hee.
Teopema croxkeHHs BEpOSTHOCTEH Il COBMECTHBIX COOBITHI. OIIK-1
TeopemMa yMHOKEHUST BEPOSTHOCTEH JIJIsI 3aBUCUMBIX M HE3aBUCUMBIX coObITHiA. | OITK-2
[ToHsiTHE YCIIOBHON BEPOSITHOCTH.
TeopeMa 0 BEpOSITHOCTH MOSBICHUS XOTs ObI OJTHOTO COOBITHSI. OIIK-1
dopMyra MOJTHON BEPOSITHOCTH. OIIK-2
Popmyna bepryium. OIIK-1
JlokanbHas u MHTErpangbHas Teopemsl Jlamiaca. OIIK-2
Omnpenenenue u TUIBI caydaiHbiXx BenuuuH. [loHstue 3akona pacmpenenenus | OITK-1
CJIy4ailHOM Benn4uHbl. Pan pacnpeneneHus.
WnuterpanbHas  ¢yHkuus pacnpeneneHus  BepositHocted.  Ompepenenue, | OIIK-1
BEPOSITHOCTHBIN CMBICT M CBOMCTBA.
[I1OTHOCTE BEPOATHOCTEM. Ompenenenue, BeposTHOCTHBIA  cmbicn  u | OIIK-1

CBOMCTBA.
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Cs3p MeXay HHTErpalibHOM  (yHKImen pacnpenenenus BepostHocTed u | OIIK-1
IJIOTHOCTBIO BEPOSITHOCTEM.

Ompenenenne, BEpOsSTHOCTHBIA CMBICT M CBOMCTBA MateMarnueckoro oxumanust | OITK-1
JUTSI TUCKPETHBIX M HENPEPBIBHBIX CITyYalHbBIX BEJIHYHH.

OmnpeneneHne, BEpOSITHOCTHBIA CMBICH M CBOMCTBA IUCIIEPCHH. OIlK-1
buHOMMAJIBHBIN 3aKOH paclpeeIICHMUS. OIIK-2
CpenHee u HauBepoOSITHEHIIIEe YUCIA TOSIBICHUN cOObITUA Tipu OmHOMHuambHOM | OITK-1
pacIpeaesIeHUH.

3akoH pacnpenenenus [lyaccona. OIIK-1
PaBHOMEpHBIN 3aKOH pacnpeiesIeHUs] BEpOSATHOCTEM. OIIK-1
Hopmanbhbiii 3akoH pacnpeneneHust BepositHocTeil. BepositHocts momnananus | OINK-1
HOPMaJIbHO pACHpPECICHHON CIy4ailHOM BEJIMYMHBI Ha MPOU3BOJIbHBII
KOHEYHBIN MHTEPBAJL.

BeposiTHOCT MOnaiaHusl HOPMaJIbHO pacHpesiesieHHOH ciyyaiiHoii Bennuunsl Ha | OITK-1
WHTEpBajJ, CHUMMETPUYHBIM OTHOCHUTEIBHO cpeaHero 3HaueHus. [IpaBumo Tpex

curm. Teopema JIsamyHoBa.

[IpenMeT 1 OCHOBHBIE 3a/1a4l MATEMATHYECKOM CTATHCTUKH. OIlIK-2
[TonsiTre o BBIOOpOUHOM MeTozie. ['eHepasibHast U BEIOOPOYHAs COBOKYITHOCTH. OIIK-1
OcCHOBHBbIE MOHATUS MATEMATUYECKOM CTATUCTUKY (BapUaLlMOHHBIN psij, yacTtoTa, | OIIK-1
OTHOCHUTEIIbHAS 4YaCTOTa, CTATUCTUYECKOE pACIpeIeIeHHe BEIOOPKH).

OMnupuyeckas QyHKIHS pacipeaesIeHusI BBIOOPKH U €€ CBOMCTBA. OIIK-1
[ToaMroH 4acTOT ¥ NOJIMTOH OTHOCUTEBbHBIX YacCTOT. OIIK-2
['ucrorpamma 4acTOT U OTHOCUTEIBHBIX YacTOT. OIIK-1
ToueuHble OIIEHKN MapaMeTpoB pacupeneneHus. TpeOoBaHMs K OIICHKAM. OIIK-1




63

TunoBble BapuaHThI OUJIETOB
10 JUCHUIIIIMHE «BrpIcIIasi MaTEMATHKA)

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKON ®OEJIEPALIMU
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE
YUYPEXXJIEHME BBICHIEI'O OFPA3OBAHUS
«MOCKOBCKHNH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Hucuunnuna «Bpiciias MmaTeMaTukay
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeolpeaeIeHHbINH HHTerpail. Tabinia OCHOBHBIX HHTETPAJIOB.

I dx
Y5-x+/5-x
3. Haiiti rpagueHT GyHKIMN Z = y\/x_y Btouke M;(14).

4, yKa)KI/ITe, KaKo# 13 HeCOOCTBEHHBIX HHTCIPAJIOB ABIACTCA CXOMAIIUMCSH

T\/;dx, Tx‘de, T\/Fdx.
1 1 1

2. BBIUUCIUTH HEOIPEIeIeHHbIH HHTErpal

5. Haiinure sxcTpeMyMbl 1 Touku neperuda Gpynkuun Yy = (X —1)e™.

MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU ST POCCUMCKOM
®EJIEPALIMU
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXXJIEHME BBICHIEI'O OFPA3SOBAHUS
«MOCKOBCKHNH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

HucuunmHa  «Beiciias MaTtemMaTuka»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. HecoOcTBeHHBIC HHTETPAIBl TMEPBOTO M BTOPOro TUNa. [TOHATHS CXOMUMOCTH U PACXOIUMOCTH
HECOOCTBEHHOTO MHTETpaJa.
_2t?
1+t% = 1+t°

2. Haiitu npon3BomHy0 QyHKINH, 3aJaHHON MApaMETPUIECKHA X =
3. Hccnenoats Ha 3KkcTpeMyM QYHKIHIO Z =X — X+ Y* +2V.

7.6
4. BBIYUCIUTH ONPE/ICICHHBIN HHTErpa IBSi n’ xcos xdx.
0

5. Haiiti 00beM TeJa, MoJTy4eHHOTo BpaiieHrneM BoKpyr ocu OX  ¢urypsl, orpaHuueHHOI
mamamun Y =X, y=1 x=0.
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MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU ST POCCUMCKOM
®EJIEPALIMU
®EJJEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VYUYPEXJIEHVE BBICIIET'O OFPA3OBAHUSA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET>»
(MOCKOBCKHWH MMOJIUTEX)

Hucuumimna «Beiciias maremaTtuka

Kypc 2, cemectp 4
3K3AMEHAIIMOHHBI BUJIET

Ha nByx crankax oOpa0aTbhIBalOTCSi OAHOTHIHBIE JeTald. BeposSTHOCTh H3rOTOBJICHUS
CTaHJAPTHOM JeTalu AJi nepBoro cranka pasHa 0,96, a nns Broporo cranka - 0,92. [leranu
CKJIQJbIBAIOTCA B OJIHOM MECTE, IIPUYEM IEPBbII CTAaHOK M3roTaBiIuBaeT B 1,5 pa3za MeHblle
Jeraneii, yeM BTOpoil. HalTu BepoOATHOCTb TOro, YTO B3ATas HayJlady JeTajb OKaXeTCs
HECTaHAapPTHOM.

BeposiTHOCTH TOro, 4To Hayjady B3sATas JeTajlb U3 NApTUU CTaHAapTHA, paBHa 0,92. Haiitu
BEPOSITHOCTh TOT'O, UYTO CPEIM B3ATHIX HayJauy IIECTH JI€TajJeldl HE MEHEE JIBYX OKaXyTCs
HECTaHIapTHBIMHU.

BepositHocTh Ge30Tka3HOi paboThl kaxmoro u3 700 He3aBUCHMMO pabOTArONIUX JJIEMEHTOB
HEKOTOporo ycTpoiicra paBHa 0,85. Haiitu BeposATHOCTH TOr0, YTO BBIMAYT U3 cTpos oT 80 1o
120 snemenTtoB; poBHO 100 351€MEHTOB.

HaiiTi BeposiTHOCTh pabOThl ANEKTPUUYECKON 1IeTIH, H300paKeHHOM Ha PUC., €CIIU BEPOSITHOCTD
paboThI KAKIOTO U3 HE3aBUCHMO Pa0OTAIOIINX 3JIEMEHTOB Iienu paBaa P=0.9.

B nmaptun 10% wectangaptHsix getaneit. Haynauy oroopanst 3 meranu. CocTaBUTh 3aKOH
pacmpesieNieHus: Yiciia CTaHJapTHBIX JAeTalneil cper 0TOOpaHHBIX.

I[J'IH MMPOBCACHUSA IIPOMEIKYTOUHOI'O KOHTPOJIA 3HaHHUH CTYACHTOB B IUCTAHIIMOHHOM (bopMaTe

B pa3paboTaHHBIX Kadenpoi «MaTreMaTHKay OHJIaMH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.



