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

K ocHOBHBIM 11€/1IM OCBOEHHUS JUCLMILIMHBI «BpIcIIas MaTeMaTHKa» CIELyET OTHECTH:

- BOCIIUTaHHE y CTYJCHTOB O0IEH MaTeMaTUYeCKON KYJIbTYpBbI;

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

- pa3BUTHE CIIOCOOHOCTHU CTYAECHTOB K MHIYKTHUBHOMY U JI€AyKTUBHOMY MBIIIJICHUIO HAPSTy
C pa3BUTHEM MAaTEMaTU4YECKOW MHTYULINU;

- YMEHHUE CTYACHTaMH pa3BUBaTh HABBIKM CAMOCTOSTEILHOI'O N3y4YEHUs y4eOHON U Hay4YHOM
JUTEPATYpPBl, COJEPIKALIEH MAaTEMaTUUECKUE CBEJICHUS U PE3YJbTAThI;

- TOATOTOBKY CTYJEHTOB K JEATENbHOCTH B COOTBETCTBHMM C KBaIU()PUKALMOHHON
XapaKTepUCTHKON OakajaBpa 110 HANPaBICHUIO, B TOM YHciie (pOpMUpOBaHNE YMEHUH UCIIOIB30BATh
OCBOCHHBIE MaTEMATUYECKUE METObI B TPO(ECCUOHAILHON JEATEIbHOCTH.

- IOATOTOBKY BBICOKOKBAJTH(PUIIMPOBAHHBIX Ka/IPOB, BOCTPEOOBAHHBIX B YCIOBUSIX LU(DPOBOI
TypOYJIEHTHOCTH U BBICOKHX TEXHOJIOIMYECKUX PUCKOB COBPEMEHHON IIU(PPOBOI 3KOHOMHUKH.

K ocHOBHBIM 3a71auaM OCBOEHHUS JUCLMILIMHBI «BpIciIas MaTeMaTHKa» CIE1YyET OTHECTH:

- OCBOCHHEC

CTyACHTaMH OCHOBHBIX HOHHTHﬁ,

MCTOJ0B,

dhopMupyOIMKUX  OOIIYIO

MaTEMaTHYECKYIO MOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIICITHOTO PEIICHHUs IPUKIIATHBIX 3a71a4;
- ¢opmMupoBaHuEe y CTyJeHTa TpedyeMoro Habopa KOMIIETEHLUH, COOTBETCTBYIOIIMX €ro
HaIPaBJICHUIO MOATOTOBKHU U 00ECIICUMBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.
OOyuenne mno aucuuiinHe «Bpicmias maTematukay
y 00yYarOLINXCs CIEAYIOMNUX KOMICTSHIUI:

HaIpaBlIeHO Ha (QOpMUpPOBaHUE

Kox n nHanmenoBanue
KOMIIEeTeHIINIi

NHankaTopbl 10CTHKEHUS
KOMIIeTEHIIUH

HauMmenoBanue nmoxasareJs
OLICHNBAHUSA

OIIK-1. Cnocoben
HCIIOIB30BATH ITOI0KEHMUS,
3aKOHBI 1 METOAbI
€CTECTBEHHBIX HAyK U
MaTEMAaTUKU IJIs1 peH_IeHI/ISI
3a/1a4 HH>KEHEPHON
JIESITENHHOCTH;

HOIIK-1.1 [Torumaer
(dbyHIaMeHTaTbHbBIE 3aKOHBI
MIPUPOIBI; OCHOBHEIE
¢buznueckue u
MaTeMaTHIEeCKHAE METO/IbI
HAKOIUICHUS, IEpeIavuu U
00paboTku nHGOopMauy;
NOIIK-1.2 [Tpumensier
(bu3MIecKre 3aKOHBI U
MaTeMaTU4YeCKHUe METO/IbI JUIs
pereHus 3a1a4
TEOPETUYECKOTO U
MIPUKIIQJTHOTO XapaKTepa;
NOIIK-1.3 Ucnons3yer
3HaHUS €CTECTBEHHBIX HAYK U
MaTeMaTHKH MPU PEIICHUN
MPAaKTUIECKHUX 3a/1a4.

3HaTh: TEOpETUYECKUE
OCHOBBI JINHEHOI1 anreOpsl U
AQHAJUTUYECKON r€OMETPHH,
KOMIUIEKCHBIE YHCTIa; OCHOBBI
b depeHIMaTBEHOTO U
MHTETPAJIBHOTO UCUUCIICHUS
GYHKIUN OHON U
HECKOJIbKUX NIEPEMEHHBIX,
BEKTOPHOTO U
rapMOHHYECKOI0 aHAJIN3a,
TEOPHUH OOBIKHOBEHHBIX
TuQdepeHIraIbHbIX
ypaBHEHUH B 00bEME,
JIOCTaTOYHOM JUIsl U3yUYEHUS
€CTEeCTBEHHOHAYUYHBIX
JUCLIUIUINH HAa COBPEMEHHOM
HAayYHOM YPOBHE; OCHOBHBIE
HOHSATHS U YTBEPXKIECHUS
BEKTOPHOI'0 aHAJIN3a, TEOPUU
(GYHKIIMN KOMITJIEKCHOTO
MEPEMEHHOT0, PSAZO0B, TEOPUU
BEPOSITHOCTEH.

YMmers: pemiath 3a1a4u U
YOpaXHEHUS UCTIONb3Y I
OCHOBHBIE METO/IbI,
M3YUYEHHBIE B KypCe JIMHEMHOM




anre0pe U aHAUTUTUYECKOU
TEOMETPUH; OTIEPUPOBATH C
KOMIUIEKCHBIMU YHCIIAMHU;
HCII0JIb30BaTh
MaTeMaTHYeCKU anmnapar npu
U3YYCHUH
€CTECTBEHHOHAYYHBIX
JTUCIUTLUINH; CTPOUTH
MaTeMaTHYeCKHe MOJIETN
(bU3NYECKUX SIBIICHUH,
XUMHYECKHX U TEXHUYECKHX
IIPOLIECCOB; aHAJIU3UPOBAThH
pe3yJIbTaThl PEIICHUS
KOHKPETHBIX 33/1a4 C LIEJIbI0
MOCTPOEHUs OoJiee
COBEPILICHHBIX MOJENEN;
aHAJIU3UPOBATH PE3yIbTAThI
IKCIIEPUMEHTA; TPUMECHSTh
METO/Ibl aHAIH3a U
MOJICJIIMPOBAHUS MIPU PEIICHUH
npodecCHOHANBHBIX 3a7a4;
MPUMEHSTH METO/IbI
BEKTOPHOI'0 aHAJIN3a, TCOPUU
(YHKIMN KOMITJIEKCHOTO
MEPEMEHHOT0, TEOPUHU PSI/IOB,
OIEPAlIMOHHOTO UCUNCIICHHUS
JUTSE IOHUMAaHUSI aJIeKBaTHOM
COBPEMEHHOMY YpPOBHIO
3HAHUU HAYYHOU KapTUHBI
MUpa.

Baagers: HaBpIKaMu
MIPUMEHEHUS JIMHEHOMN
anreOpsl U aHATUTHYECKOM
TeOMETPHH K
€CTEeCTBEHHOHAYYHBIM
(pu3HUeCKUM U TEXHHUECKHUM)
3a/1auaM; HaBbIKaMU
MPUMEHEHHUS METOJIOB

g hepeHIPOBAHUS U
UHTETPUPOBAHUS QYHKITHIA,
OCHOBHBIX aHATUTUIECCKUX U
YHUCIIEHHBIX METOJIOB PEIICHUS
anreOpanvecKux u
nuddepeHIanTbHBIX
YPaBHEHUH U UX CUCTEM;
HaBbIKAMU MPUMEHEHUS
MIOJIOKEHUN BEKTOPHOTO
aHanu3a, Teopuu QyHKIUU
KOMIUIEKCHOT'O IEPEMEHHOTO,
TEOPHUH PSJIOB,




IJid IPUMCHCHUS B
npodeccuoHaIbHON
JACATCIIBHOCTH Ha

ONCpainOHHOI'O HCYHCIICHUA

COBPEMEHHOM YPOBHE 3HAHUM.

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

Jucuumimza ortHocurcs K - Monymo "Marematnyeckue M €CTECTBEHHO-HAYy4HBIE
JUCHUIUIMHBL"  oOs3atenbHOM yactw Onoka bl «/Juctummuuel  (Moaynu)». Jucuuruinna

HCIMOCPCACTBCHHO CBsA3aHA CO CICAYIOIUMU JUCHUIINIMHAMU U ITPAKTUKAMHA OOII:

Meroasl 1 cpencTBa U3MEpEHUN

Pagunodusuka

Teopust aBTOMaTH4eCKOTO yIpaBIEHUS

®dusuka

OU3nYeCKUe OCHOBBI AIEKTPOHUKHI

Xumus

DKOHOMHYECKasl OLleHKa 3(P(PEKTUBHOCTH UHKEHEPHOTO MPOEKTa
DNEeKTpOAUHAMMKA U PACIIPOCTPAHEHUE PaJUOBOIH
DIEeKTPOTEXHHUKA

3 CTpykTypa u cojiep:KaHue TUCHUIIIHHBI
OO61mas TpyJ0eMKOCTh AUCHHUIUINHBI cocTaBiseT 12 3aueTHbix eaunull, 432 yaca.

3.1 Buasbl yueoHo#i padoThl M TPY10EeMKOCTh

Ne Bu yue6Hoii paGoThI KoanuecTBo CeMmecTpbl
n/n 4acoB 1 2 3
1 AyIMTOpHBIE 3aHATHUS 178 52 94 72
B ToMm uucne:
1.1 | Jlexuuu 70 16 18 36
1.2 | CemuHapckue/nmpakTHUECKUE 3aHATUS 108 36 36 36
1.3 | JlabopaTopHble 3aHITHS 0 0 0 0
2 CamocTosiTesIbHAs1 paboTa 254 92 54 108
B ToMm uucne:
21 | PI'P 122 50 18 54
2.2 | IloarotoBka K ceMHHApy 78 24 18 36
2.3 | IlogrotoBka K MpOMEKYTOUHOU 54 18 18 18
aTTecTalluu
3 IIpoMe:kyTOYHAsI aTTECTALUSA
3auet/aud.3auer/IK3aMeH - 3auer | Dk3ameH | Dk3aMeH
Hroro 432 144 108 180




3.2 TemaTnueckuii NJI1aH U3yYeHUS TUCIUININHBI

n/n

Pa3genabl/TeMbl
TUCIHUTIINHBI

TpynoemMkocTh, yac

Bcero

AyautopHas pa6ora

Jlexun

Cemunapckue/
MIPAKTUYECKHE

RATTATIACA

JlaGopaTopHbIie

3aHATUA

[TpakTnueckas

MMOATOTOBKA

CamocrosTebHas
padora

Pa3gen 1. DieMeHThI JJUHEHHOM
aJare0pbl

[EEN
N

(@)

(@)

w
(@)

1.1

Tema 1. Martpuiipl, nelicTBUs Haj
MaTpULAMU.

1.2

Tema 2. Onpenenutenu, uX CBOMCTBA
Y BBIYHMCIICHHE. MaTpruyHas 3armch
CHCTEMbI JINHEHHBIX YPaBHEHUM.

1.3

Tema 3. OOpatHas MaTpuLa u ee
BbIUNCIIEHHE. MaTpuyHas 3anuch
CUCTEMBI JINHEWHBIX YPABHCHUM.

1.4

Tema 4. CucteMsl THHEHHBIX
anredpandeckux ypaBHEHUH,
OCHOBHBIC TTOHSTHUS 1 OTIPEICTICHUSI.
Pemenne cucrtemM JTHHEHHBIX
ypaBHeHul MetosioM Kpamepa,
METOJIOM 00paTHOM MaTPHIIBI

10

1.5

Tema 5. Pemmenue cucteM JIMHEHHBIX
ypaBHeHUM MeTtoqoM ["aycca. Panr
Martpuubl. Teopema Kponekepa-
Kanemmm.

1.6

Tema 6. Meron ['aycca B
IIPOM3BOJIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHUH. OTHOPOAHBIE CUCTEMBI
JIMHEHHBIX YPAaBHEHUN.

Pa3znea 2. BekTopsbl.

40

10

26

2.1

Tema 1. JIunelinble omnepanuu HaJ
BEKTOpPaMH, UX CBOMCTBA. JInHETHbIE
KOMOHWHAIIUHA BEKTOPOB. JIMHEIHO
HE3aBUCHMBIE U JIMHEHHO 3aBUCHUMBIC
CHCTEMBI BEKTOPOB.

10

2.2

Tema 2. [lonstue 6a3uca.
Koopaunats! BekTopa.
KomnmaeapHOCTh, OpTOrOHATBLHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB.




2.3

Tema 3. CkanspHoe Npou3BeICHUE
BEKTOPOB U €r0 CBOMCTBA. BekTopHOE
IIPOU3BEICHUE ABYX BEKTOPOB, €TO
CBOMCTBA.

2.4

Tema 4. CmenianHO€ MPOU3BEICHHE
TpeX BEKTOPOB U €ro CBOKCTBA.
Boruncnenue oobema
napasuiesnenumnesa. Y cioBue
KOJJTMHEAPHOCTH, OPTOrOHAJILHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.
OpTroHOpMUpOBaHHBIH Oa3uc.
Brrunciienue ckaisipHoro,
BEKTOPHOTO ¥ CMEIIAHHOTO
POU3BE/ICHUI BEKTOPOB, 3aJaHHbBIX
KOOpAMHATaMU B
OPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIunelniHble IPOCTPAHCTBA.
Pa3mepHOCTh 1 6a3uC JIMHEHHOTO
IIPOCTPAHCTBA.

Martpuua nepexo/ia ot 6a3uca K
0azucy npeodpa3zoBaHrue KOOPAUHAT
BEKTOpa IPH U3MEHEHUH Oa3uca.
CoOcTBEeHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS JINHEHHOTO
oreparopa.

Pa3zgen 3. KoMmmiekcHbIe YHCIa U
MHOT0Y1JIEHBI

18

12

3.1

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

10

3.2

Tema 2. Onepauuu Haj
KOMIUIEKCHBIMH YHUCJIAMH.
Paznoxxenne MHOTOYJICHA Ha
MHOXUTEIN OCHOBHAs TeOpemMa
anredpsl

Pa3zgen 4. AHaauTnuyeckas
reoMeTpus

38

10

24

4.1

Tema 1. Cuctembl KOOpAMHAT.
PaznuuHble TUIIBI ypaBHEHUN
IUIOCKOCTH

14

4.2

Tema 2. PaznuyHble TUIIBI ypaBHEHHI
NPSAMON Ha TJIOCKOCTH U B
MPOCTPAHCTBE

10




4.3

Tewma 3. B3aumHOe pacnionioxxeHue
IPSIMBIX HA IJIOCKOCTH U B
IIPOCTPaHCTBE. Brrunciaenue
pPacCTOSTHUN MEXIy IBYMs TOUKaMHU,
TOYKOM U npsAMon. BzanmHoe
PacCIOJI0KEHUE IIOCKOCTEH.
Brrunciienue paccToOssHUN MEXITY
TOYKOM U IUIOCKOCTBIO

10

Paznen 5. AuddepenuuanbHoe
ucuucjieHue GyHKuui oaHoM
nepeMeHHOM.

48

16

24

5.1

YucaoBas moOCIe0BaTEIIFHOCTb.
[Ipenen yncnoBoi
ITOCJICIOBATEILHOCTH 1 €TI0 CBOMCTBA.
[IpaBuna npenenbHOro nepexoja.
Oynkuus. [Ipenen GpyHkmm.
Teopemsl 0 npeaenax GyHKIUU.
Brigaua 3aganuii PI'P Ne 1 o
MaTeMaTH4YEeCKOMY aHaJU3Y.

5.2

[IepBblil 1 BTOpOM 3aMedaTeIbHbIE
npenensl. beckoHeuHo Maiele u
0ECKOHEYHO OOJIBIINE BETUYHHBI.
OKBHUBAJICHTHbIE OECKOHEUHO MaJlble
BEIMYNHBL. PackpeiThe
HEOIPEIEIICHHOCTEN pa3HOro THIIA.

5.3

HenpepbsiBHOCTh QPyHKIIUI B TOUKE U
Ha MpoMexyTKe. OTHOCTOPOHHUE
npenensl. Touku pa3pbiBa QyHKIUH,
UX KJaccu(uKaIus.

5.4

[IpousBoaHas GyHKIUH.
I'eomeTpruueckuii 1 MEXaHUYECKUI
CMBICJI ITpou3BOoAHOM. [IpaBuia

Qg depeHIpoBaHus U HOPMYIIBI
BBIYMCIICHUS TPOU3BOAHBIX. Tabmuia
MIPOU3BOIHBIX OCHOBHBIX
3JeMEHTapHBIX QyHKIHHA. TexHuKa
nuddepeHIpoBaHUs

5.5

Huddepenunan. [IpousBoaHsie u
muddepeHIranbl BBICIINUX MOPSAIKOB.
[TpuGnuxeHHbIE BEIYUCIICHUS C
MTOMOIIBI0 AU(PEPECHINATIOB.

5.6

[IpaBuno Jlonurana. ®opmyna
Tennopa. Pa3noxeHus OCHOBHBIX
3JIEMEHTapHBIX QYHKIMHA 10 hopmyIe




10

Teitnopa. [IpubnmxeHHbIe
BBIYUCIICHHS C IOMOILBIO (POPMYJIBI
Tewnopa.

5.7

OcHOBHBIE TEOPEMBI

TG depeHINaTbHOTO HCYUCIICHUS.
MOHOTOHHOCTb (DYHKIIMH,
sKcTpeMyMbl. Heo6xonumele u
JIOCTaTOYHBIE yCIOBHUS
MOHOTOHHOCTH, JIOKaJIbHOTO
akcTpemyMa. UcciienoBanue
BBIITYKJIOCTH TpaduKa QyHKIUH.
Touku neperuoa.

5.8

OOmast cxema UCCIIeOBaAHMSI
(YHKIIMHM ¥ TOCTPOCHHMS e rpaduka.
CpoiicTBa (yHKIMIA, HETIPEPBIBHBIX HA
orpeske. Haubonbiee 1 HauMeHbIee
3Ha4YeHUs (QYHKIIMU Ha OTpPE3Ke.
Camocrostenbnas pabora Nel Ha
ceMHHape Mo QYHKIHSIM OJTHOU
MePEMEHHOMN

Pa3nesn 6. @yHKINSA HECKOJIbKHX
nepeMeHHbIX.

18

6.1

[Ipenen u HenpepbIBHOCT. OCHOBHBIE
CBOWCTBA HEMPEPBIBHBIX (PYHKIIUH.
Yacrtable npousBoaHbie. [1oHbIN
muddepeHIma.

Brigaua 3amanmii PIT'P Ne 2 o
(yHKIMSAM HECKOJIBKMX EPEMEHHBIX

6.2

[Tpou3BoHBIE CIIOKHONU (PYHKITUH
HECKOJIbKUX NTEPEMEHHBIX. YacTHbIE
MIPOU3BOIHBIE U TU(PEepeHIaIIbI
BBICIIMX NOPSAKOB. Teopema
[IIBapua. [IponsBogHas mo
HarpasJieHU10. [ pangnueHr.

6.3

DKcTpeMyM (PYHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumele n
JIOCTaTOYHBIE YCIOBUS IKCTPEMyMa.
CamocrostenbHas pabora Ne2 Ha
CeMHMHape Mo (QYHKIMSIM HECKOJIBKUX
MIEPEMEHHBIX

Pasznen 7. UnTerpajbHoe
HCYHCJICHHE

42

14

22

7.1

[TepBooOpasnas. HeonpeneneHnHslit
UHTETpall u ero cBoiicTea. Tabnuima




11

MHTETPAJIOB OT OCHOBHBIX
aJIeMEeHTapHBIX QyHKIMA. MeTon
HEIOCPEACTBEHHOI'0 UHTETPUPOBAHUS.
Brimaya 3amanuii PI'P Ne 3 o
MHTETPAITBHOMY UCUHCIICHHUIO

7.2

HHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
HIepeMEHHOM, OABEICHUEM I10]] 3HAK
muddepenumana. Meron
HUHTETPUPOBAHUS 110 YACTIM

7.3

HNHuTterpupoBanue pauroHaIbHbIX
npobeil MHTEerpupOBaHUEe HEKOTOPBIX
BHJIOB UPPALIMOHAIBHBIX U
TPUTOHOMETPUUYECKUX (PYHKIIHIA.

7.4

3agauu, MPUBOISIIINE K IIOHITHIO
orpeeeHHoro uHrerpana. Coicraa
orpeeieHHoro uHrerpaita. ®opmyina
Hrrorona-Jleitouuma. 3amena
IIEPEMEHHOM U UHTETPUPOBAHUE T10
94acTsAM B ONPEICIICHHOM HHTETpae

7.5

[TpunosxeHus onpeaeIecHHOro
MHTETpajia B TEOMETPUH U MEXaHHKE
(BBIYMCIICHHE TIOLIA/IeH TIIOCKUX
¢buryp, 1IMHBI KPUBOH, 00HEMOB,
IUTOIIAJIe MOBEPXHOCTH).

7.6

HecoOcTBeHHBIE HHTETPaNIBI IEPBOTO
U BTOPOT'O pojia, UX CBOMCTBA.

7.7

3amaun, MPUBOIAIINE K KPATHBIM
uHTerpaigaM. JIBoiHON U TpOHHON
MHTETpabl, UX CBOMCTBA.
Briuncnenue 1BOMHBIX HHTETPAIOB
CBEJICHHEM K ITIOBTOPHBIM.
I'eomerpuueckue u puzndeckue
IPUIIOKEHUS KPAaTHBIX NHTErPaJIoB.
KoHtponbHOE TecTupoBaHuE

Pa3nen 8. O0bIKHOBEHHBbIE
auddepeHuuaibHbIe YypaBHEHUSA

90

18

18

54

8.1

Tema 1. OcHOBHEIEC TOHITHS
OOBIKHOBEHHBIX AU (PepeHInanbHbIX
ypaBHEHHUH (J1.y.) IEPBOTO MOPSAIKA.
3amaua Komru, Teopema
CYIIECCTBOBAHMS U SJUHCTBCHHOCTH €€
pemenust [lonstus obmero u
YaCTHOTO peIIeHUH, 00IIero u
YaCTHOTO UHTETPAJIOB.

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

8.2

Tema 2. Pemienue 11.y. nepBoro
MOpSi/IKA C Pa3/IeICHHBIMHU U pa3ieis-
FOIIUMUCS TICPEMEHHBIMH,
OJTHOPOJIHBIX 11.y., yDAaBHCHUH B
NOJIHBIX U depeHumanax

10

8.3

Tema 3. JIuneiinble 1.y. IepBOrO
nopsiaka Meron Bapuanuu
MIPOU3BOJILHOM MOCTOSSHHOM, METOJ
npousBeieHni bepHymn. YpaBHeHue
bepnyu.

10

8.4

Tewma 4. Tuddepennmaibapie
YpaBHEHHUS BBICIIUX MOPSAKOB.
OcnoBuble noHsATH. [locTaHOBKA
3agaun Koy, kpaeBoit 3a1a4m.
HNHrerpupoBanue ypaBHeHUN
METOJIOM TIOHMKEHUS TTOPSIKA

10

8.5

Tema 5. JIuneiiHble OJTHOPOIHBIE 1.y .
N —ro nopsaka. Teopema o CTpyKType
00IIEeT0 penIeH s TMHEHHBIX
OJTHOPOJHBIX J.y. N —TO MOpsIKa.
[Toctpoenue ¢pyHIaMeHTATbHOM
CHCTEMBI PELIeHUH 17151 ypaBHEHUH ¢
TIOCTOSIHHBIMU K03 puiineHramu.

10

8.6

Tema 6. Perienne muHEHHBIX
OJTHOPOJIHBIX JI.y. N —TO MOpsIIKa ¢
MOCTOSTHHBIMH KO UITHSHTAMH.
Bun yacTHBIX penieHuit 0 JHOPOIHOTO
YpaBHEHHUS B 3aBUCHMOCTH OT BUJA
KOpHEH XapaKTepUCTHIECKOTO
ypaBHEHUS

10

8.7

Tema 7. JIuneliHble HEOTHOPOAHBIE
I.y. N-ro nopsaka. Teopema o
CTPYKType 0O0IIero perenus. Meros
110/100pa YaCTHOTO PEIICHUs IS
Pa3IMYHbIX CHEUABHBIX BUJOB
MIPaBOM YaCTH.

10

8.8

Tema 8. JIuneliHble HEOTHOPOIHBIE
J.y. BTOPOTO MOpsiJKa C
MOCTOSIHHBIMU KO3(P(PHUILIMEHTaMU C
IIPOU3BOJILHOM HEIIPEPHIBHOM IIPABOU
yacTer0. Meroz Bapuanuu

10
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MPOU3BOJIBHBIX MOCTOSIHHBIX.
Kpaessie 3anaun

8.9

Tema 9. Cuctembl OOBIKHOBEHHBIX
G hepeHINATEHBIX YPaBHESHUH.
OcHoBHbIE TIOHATHSA. Penienne
HOPMAaJIBHBIX CUCTEM JIMHEHHBIX
nuddepeHIaNIbHBIX YPaBHSHUH
METOJIOM HCKJIFOUEHHUSI.

10

Pa3nen 9. Teopusi BepositHOCTE#

70

14

14

42

9.1

Tema 1. BBegenue. DieMeHTEI
KOMOMHATOPUKHU.

10

9.2

Tema 2. OCHOBHBIE TOHSATHS TEOPUU
BeposiTHOCcTel. CirydaitHbie COOBITHS,
ux tunsl. Kiaccuueckoe u
CTaTUCTUYECKOE ONPEIEIICHHUS
BEPOSITHOCTH, UX CBOMCTBA.
HenocpeacreenHslil noacyer
BEPOATHOCTH Ha OCHOBE
KJIACCUYECKOI0 ONpe/IesICHuUs

10

9.3

Tema 3. 'eomeTpuueckas
BEpOATHOCTH. 3a7ava broddona.
Anrebpa coObITHii. 3aBUCUMBIE U
HE3aBHCHMBIE COOBITHS. Y CIIOBHAS
BEPOSTHOCTh. OCHOBHBIE TEOPEMBI
TEOPHUH BEPOSTHOCTEN.

10

94

Tema 4. ®opmyna noaHON
BeposaTHocTH. Dopmyna bepHyiu,
JIOKaJbHasl U UHTErpajbHasl TEOPEMBbI
Jlammaca

10

9.5

Tema 5. CinyqaiiHble BEJIMYUHBI, UX
TUIIBL, TOHATHE 3aKOHA
pacnpenesieHus CiIy4aiHon
BeJIMYMHBI. OCHOBHBIE 3aKOHBI
pacnpeneneHus: JMCKpeTHOM
CIIy4ailHON BETMYHHBI
(TUnepreoMeTpuIeCKHii,
OMHOMMAJIBHBIH, pacipeaesieHue
[Tyaccona).

10

9.6

Tema 6. UucnoBsle XapaKTEPUCTUKHU
JTUCKPETHBIX U HETIPEPBIBHBIX
CITy4alHBIX BEJIMYHUH.
MatemaTnueckoe OXXUIaHUE U
TUCTIEPCHUs CITyYalHbIX BETUYHH, UX

10
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BEPOSITHOCTHBIN CMBICIT U CBOMCTBA.
[ImoTHOCTH BEpOSATHOCTEN

Tema 7. 3akoHBI pacnpeesieHus
HETPEPHIBHBIX CITyYallHBIX BEJTMYNH
9.7 Pep y 10 | 2 2 | 0o | 0 | 8

(paBHOMEPHBII, HOPMAJILHBIN).
IenTpasipHas npenenabHas Teopema.

Pasznea 10. DiieMeHTDI

10 . 20 4 4 0 0 12
MaTeMaTH4eCKOil CTATUCTUKH

Tema 1. OcHOBHBIE 3a1aun
MaTeMaTU4E€CKOU CTATUCTUKHU.
Bri6opounslii Mmetos1. ['enepanbHas
COBOKYITHOCTb U BbIOOpKa.
Cratuctuyeckoe pacrpeneacHue
10.1 10 2 2 0 0 6
BeIOOpKU. [TocTpoenune
SMIMPHUYECKON QyHKIIMH
pacripesiesieHus! BBIOOPKH, OJIUTIOHA U
TUCTOIPaMMbl OTHOCUTEIbHBIX

qaCTOT.

Tema 2. ToueuHble OLIEHKU
HapaMeTPOB pacIpeIeIeHusI.
Hecwmemennslie, 3¢ heKTUBHBIE 1
10.2 | cocTosiTeNnbHbIE OlleHKU. BbiOopouHast 10 2 2 0 0 6
cpenusist. Beibopounas u
ucnpasieHHas aucnepcun. [lonstue
00 MHTEPBAILHBIX OIEHKAX.

Hroro | 432 70 108 0 0 254

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-Kanemnn.

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 HECKOJIBKMX NEpEeMEHHBIX. JIMHMM M MOBEpPXHOCTH YpOBHs. HacTHble
npousBoaHbie. [lomubpii  auddepenuma. [Ipon3BogHbIE CIOKHOW (YHKIIMH HECKOJIBKUX
nepeMeHHbIX. YacTHble Tpou3BoAHbIE U MU depeHuansl Beicunx nopsaakos. Teopema llBapua.

Tema 2. IIpousBoaHast o HanpasieHuto. I'panuent. Kacarensnaa k kpuBo. KacarenbHas
IUIOCKOCTh U HOpMasb K moBepxHocTu. Dopmyna Teitnopa. DkcTpeMyM (GYHKIUM HECKOJIBKHX
nepeMeHHbIX. HeoOXoquMble U JJOCTaTOUHBIE YCIOBUS SKCTPEMYMa.

Pazgen 7. UnTerpajibHoe HCUMC/IEHHE

Tema 1. IlepBooOpa3nas. Teopema CyIIECTBOBaHUS HEOMPEACICHHOTO HWHTErpaia.
Heomnpenenennslii UHTETpan U €ro CBOMCTBA. Tabiuia MHTErpajsoB OT OCHOBHBIX JIEMEHTAPHBIX
¢byHkuil. MeTtoa HENOCPeICTBEHHOTO MHTErpUpOBaHMs. MeToabl MHTErpUPOBAaHUS C IMOMOIIbIO
3aMEeHbI IEPEMEHHOM, [T0/IBE/IEHUEM 1101 3HaK AuddepeHnnana. MeToa HHTErpupoBaHUs 110 YaCTSIM.
HuTerpupoBanue panyoHaibHbIX Ap0oOeid, HHTErPUPOBAHUE HEKOTOPHIX BUOB UPPALIMOHATIBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIHHA.

Tema 2. 3agaum, NPUBOIAIIME K IMOHATHIO OMNpPENIEICHHOro HHTerpana. OmnpeaeneHHbII
UHTETpaJl, €ro CBOWCTBA. YCIIOBUSA HUHTETPUPYEMOCTU. MHTerpan ¢ NepeMEHHBIM IPEIEIoM
unrerpupoBanus. Popmyna Heiorona — JleiiOHuma. 3amMeHa NEepeMEHHOHW B OIPEIEIEHHOM
uHTerpaie. lIpunoxeHus ONpeneNeHHOro MHTErpaja B I'€OMETPUM M MEXaHUKE (BBIYMCIICHUE
IUIOINAACH TUIOCKUX (UTYP, IITMHBI KPUBOM, 00HEMOB.

Tema 3. HecoOcTBeHHble WHTErpajibl HEPBOIO M BTOPOro poaa (1Mo 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 epeHInaNbHbIC YPABHEHUA

Tema 1. OcHOBHBIE TOHATHSA OOBIKHOBEHHBIX TU(GEpeHINATbHBIX YPaBHEHUH (1.y.) IEPBOTro
nopsiaka. 3agada Komu, Teopema cynecTBOBaHUs U €AMHCTBEHHOCTH €€ penieHust [lonsaTus ooduiero
Y YaCTHOTO PEIleHU, 0OILIEro U YaCTHOTO MHTErpajoB. I'eoMeTprudeckuil CMbICI OOIIET0 HHTETrpaa
n.y 1-ro nopsnka

Tema 2. Pemenue a.y. mepBOro mnopsjka C Pa3ICICHHbIMU W Pa3AeiSIIOIIUMUCA
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. [uddepeHunanbHple ypaBHEHHsS BBICIIMX MOPSAAKOB. (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 OJTHOPOIHBIX 11.y. N —T0 mopsiaka. [loctpoenne pyHIaMeHTAIBHON CHCTEMBI PEeIIEHUH JITIS
YpaBHEHUH C TIOCTOSIHHBIMU KO3 UITUEHTAMH.

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

Tema 7. JluneliHble HEOAHOPOIHBIC I.y. N-TO MOpsAIKa. 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 HEMpPEpPBIBHON MpPaBOW YacThio. MeToa Bapualui MPOU3BOJIBHBIX MOCTOSHHBIX.
Kpaesble 3aaun

Tema 9. CucteMbl 0OBIKHOBEHHBIX nudepeHnanbHbX ypaBHeHUH. OCHOBHBIC TTOHSTHS.
Pemenne HOpMaJIbHBIX CHCTEM JIMHEWHBIX TU(HEepeHIINATBHBIX YPAaBHEHHH METOIOM UCKITIOUCHHUS.

Pa3nen 9. Teopusi BeposiTHOCTEH

Tema 1. BBenenue. DneMeHTh KOMOMHATOPUKH.

Tema 2. OCHOBHBIC TMOHATHS TEOpPUU BeposATHOCTEeH. CiydaliHble COOBITHS, WX THIIBL.
Kiaccuueckoe M CTaTUCTUYECKOE OMpPEAENIeHUs BEPOATHOCTH, UX CBoOicTBA. HemocpencTBeHHbIM
IIOJICYET BEPOSITHOCTH Ha OCHOBE KJIACCUYECKOIO ONPEIEIICHUS.

Tema 3. 'eomerpudeckast BeposTHOCTh. 3aaua broddona. Anredpa coObiTuii. 3aBHCUMBIE U
HE3aBUCHMBbIE COOBITHS. Y CIIOBHAS BEpOSITHOCTh. OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEH.

Tema 4. ®opmyna nosnHoit BeposiTHocTU. Dopmyna bepHyiuiy, JokaibHas U UHTErpajbHas
Teopemsl Jlamtaca

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

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

Tema 7. 3akoHbl pacHpeleieHHs] HENPEPbIBHBIX CIyYalHbIX BEJIWYMH (PaBHOMEPHBIM,
HOopMasbHbIN). 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. [locTpoeHne sMnupuueckoi
GYHKITUHN pactpeieieHus BRIOOPKH, MTOJUTOHA U THCTOTPAMMBbI OTHOCUTENIBHBIX YacTOT.

Tema 2. TodeuHble OIIEHKH MapaMmeTpoB pacrpenencHus. Hecmemenusie, 3¢ dexTuBHBIE U
COCTOSITENIbHEIC OIICHKH. BbIOOpouHast cpenusis. Beioopounas u ucrpaBieHHast qucrnepcun. [lonstue
00 UHTEPBAJILHBIX OI[EHKAX.

3.4 TemaTHKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS

[IpakTnueckoe 3anstue 1. Marpuiibl, 1elCTBUS Hal MATPULIAMH.

[TpakTrueckoe 3anarue 2. OnpeaenauTeNnu, UX CBOMCTBA U BbIYUCIECHUE. MaTpuyHas 3anuch
CHUCTEMBI JIMHEWHBIX YPAaBHEHUI.

[IpakTuueckoe 3anarue 3. OOpaTHas MaTpULa U €€ BHIYUCIICHHE.

[Ipaktuyeckoe 3ansTue 4. CUCTeMBl JHMHEHHBIX anreOpandeckuX ypaBHEHUH, OCHOBHBIE
MOHATHS W omlpejeneHusd. PenieHne cucTeM JTUMHEWHBIX ypaBHeHUM MetojnoM Kpamepa, meTonom
00paTHON MaTPUIIBI

[IpakTrueckoe 3anstue 5. Pemenue cucrem JUHEWHBIX ypaBHeHUN MetonoM [aycca. Panr
matpuubl. Teopema Kponekepa — Kanennu

[IpakTrueckoe 3ansatue 6. Meton ['aycca B IpOM3BOJIBHBIX CUCTEMAX JIMHEHHBIX YPABHEHUM.
OnHOpOHBIE CUCTEMBI IMHEWHBIX YPAaBHEHUH.
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IIpaktrueckoe 3ansatue 7. Bexktopel. JIuHEiiHbIE omepaiuu HajJ BEKTOpAMH, UX CBOMCTBA.
JIuHeltHOe MPOCTPAHCTBO TE€OMETPHUYECKUX BEKTOPOB. [loHATHE NTMHEIHON KOMOWHAIIMHM BEKTOPOB.
JIuHeliHO He3aBUCUMBIE U IMHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

[Mpaktuueckoe 3anarue 8. [loHsTHE Oa3zuca MPOCTPAHCTBA TEOMETPUUYECKUX BEKTOPOB.
Koopaunater BekTopa. OpToHOpMUpOBaHHBIA 0Oaszuc. KoimmHeapHOCTh, OPTOTOHAIBHOCTH H
KOMIUIAHapHOCTh BEKTOPOB.

[Ipaktrueckoe 3anarue 9. CkansipHOe NPOU3BEACHUE BEKTOPOB U €ro CBOMCTBA. Y CIOBUE
OpPTOTrOHAJILHOCTH BEKTOPOB. BekTopHOE Ipou3BeleHUE IBYX BEKTOPOB, €I0 CBOMCTBA. YCIIOBHE
KOJUIMHEAPHOCTH BEKTOPOB

[Ipaktuueckoe 3anstue 10. CmemaHHOE MPOU3BENECHUE TPEX BEKTOPOB U €r0 CBOMCTBA.
Broruncnenne oObema mMapajuiesenunesa M MNUPaMUAbl. YCIOBHE KOMIIAHAPHOCTH BEKTOPOB.
Brruucnenue ckajasipHOro, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEJCHUN BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktuueckoe 3anstue 11. Jlunelinple nmpoctpaHcTBa. PazMepHOocTh U 0a3zuc JMHEHHOIrO
npocTpancTBa. Martpuia nepexoja ot 6asuca k 6asucy. [IpeoOpa3zoBaHue KOOpAMHAT BEKTOpa MpU
n3MeHeHuu Oasuca. JIuHelHbIe onepaTophl, IEUCTBUS ¢ JTMHEHHBIMH orepaTopamu. CoOCTBEHHBIC
BEKTOPBI M1 COOCTBEHHbIE 3HAUCHUSI MATPHIIbI

[IpakTnueckoe 3ansatue 12. MHOKECTBO KOMILIEKCHBIX Yucen. @OpMBI 3alIUCH KOMIUIEKCHBIX
yycen. JlelcTBUs HaJl KOMIUIEKCHBIMU YKClIaMU. Pa3znokeHre MHOTOWIeHa Ha MHOKUTENIU, OCHOBHAs
Teopema anredpsl

[Ipaktuueckoe 3ansitue 13. Cucrembl KoopauHat. Pa3nuunbie TUITBI YpaBHEHUN IIJIOCKOCTH

[Ipaktnueckoe 3ansatue 14. PasnuuHble TUNBI ypaBHEHMM NOpsIMOH Ha IJIOCKOCTH U B
IIPOCTPAHCTBE

[Ipaktnueckoe 3anstue 15. B3aumHOE pacnonokeHue NpsSMbIX Ha IUIOCKOCTH U B
MIPOCTPaHCTBE. BrIuncieHne paccTosHUNA MEXKIY IBYMsI TOUKaMU, TOYKOU U MPSMOM.

[IpakTuueckoe 3ausTue 16. Beruncienne paccTOSHUS MEXTy CKPEIIUBAIOIIUMUCS TPSIMBIMHU.
B3aumnoe pacnonioxkeHue miockocTeld. Beruucinenue paccTosHuA MEKy TOYKON U TIIOCKOCTBIO

[Ipaktuueckoe 3anartue 17. KpuBbple BTOpoOro mopsika MX Te€OMETpPHUUYECKHE CBOICTBa.
YpaBHeHUs dIUIICa, TUTIEPOOJIBI, TapadoIIbI

[Ipaktrueckoe 3anstue 18. OOmee ypaBHEHHWE KpHBOW BTOporo mopsjaka. [lpuBenenue
KPUBOW BTOPOTO MOPSJIKA K KAHOHUYECKOMY BUAY. [loBepXHOCTH BTOPOro mopsiaKa

[Ipaktuueckoe 3anarue 19. Uucnosas nocnenoBatenbHOCTh. [Ipeaen uncnoBoi
MOCJIEN0BATEILHOCTH U €ro cBoiicTBa. [IpaBuna npeaensHoro nepexoaa. ®yunkuus. [Ipeaen
byukun. TeopeMmsl o npeaenax GgyHkuuu. [1epBbiit 1 BTOpOii 3aMeyaTeNIbHbIE TPEAEIbI.

[Mpaktuueckoe 3ansarue 20. CpaBHEHHE OECKOHEUHO MAJIBIX M OECKOHEYHO OOJIBITUX
BEJIMYMH. DKBUBAJIEHTHBIE OECKOHEUHO MaJible BEJIMUMHBI.

[IpaxTudeckoe 3ansTHe 21. PackpbiTHe HEONpeIeIeHHOCTEH Pa3InYHOro THUIIa

[IpakTuueckoe 3anarue 22. HenpepblBHOCT (PYHKIIMIA B TOUKE U HA TIPOMEXKYTKE.
OnnoctoponHue npenessl. Touku paspbiBa pyHkiuu. [Iprumeps! pemienus 3a1a4

[Ipaktrueckoe 3anstue 23. [IponsBoanas ¢pynkuuu. [IpaBuna quddepeHnupoBanus u
(GbopMyJIBI BEIYUCIICHUS IPOU3BOAHBIX. TexHuka nuddepeHupoBanus

[Ipaktrueckoe 3ansatue 24. JluddepenuupoBanne oOpaTHbIX QyHKITUH, QYHKIINAH,
3aJIaHHBIX HESBHO, MTapaMeTpUIecKH, Jorapudmudaeckoe nuddepenmpoBanue

[Ipaktuueckoe 3anarue 25. luddepennuan. 'eomerpudeckuii cmpicn quddepeHnuana.
[TpousBoaabIe U U(EepeHITHATBI BRICITUX MOPSIKOB. [IprOImKeHHBIC BEIYUCICHHS ¢ TTOMOIIBIO
muddepeHIranos.

[Mpaktuueckoe 3ansarue 26. [IpaBuno Jlonurans. @opmyia Teitnmopa. PackpsiTie
HEoTpeAeNeHHOCTE! pa3InyHOro Tumna. Pas3nokeHns OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIMI MO
dbopmyne Makiopena.
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[IpakTrueckoe 3anstue 27. [IpubimkeHHbIE BEIYUCICHUS ¢ TOMOIIIbI0 (hopmyibl Teitnopa.

[Ipaxruyeckoe 3ausTue 28. [lonHoe uccnenoBanue GyHKIUNA U TOCTPOEHUE IPa(UKOB.
[Tpumepsl

[Ipaxruyeckoe 3ausTue 29. [lonHoe uccnenoBanue GyHKIUNA U TOCTPOEHUE rPa(UKOB.
[Tpumeps (Tpoa0IKEHNE)

[Ipaxtryeckoe 3austue 30. JIMHUM ¥ TOBEPXHOCTH YPOBHA. YacTHBIE IPOU3BOIHBIC U
nuddepeHnra mepBoro mopsiaka.

[paxruyeckoe 3anstue 31. [lonueii quddepennnan. IIponsBogHbIe CI0KHON QYHKIIUH.
[TpousBoaHas GyHKIMH, 3a1laHHOM HeABHO. YacTHbIE MPOU3BOAHbIE U U depeHIaIbl BHICIIMX
nopsakoB. Teopema Bapua.

[Ipaktuueckoe 3anarue 32. [Ipon3Boanas o HanpasieHuro. [ pagueHr.

[paktuyeckoe 3ausaTre 33. DKCTpeMyM (YHKIUU HECKOJIBKHX IepeMeHHbIX. HeoOxoaumere
U JIOCTaTOYHbBIE YCIIOBHS SKCTpEMyMa.

[Ipaxtuyeckoe 3ausaTre 34. Cemunap mo GyHKIHSIM HECKOJIBKUX MEPEMEHHBIX

[Ipaktrueckoe 3anstue 35. [lepBooOpasnas. HeonpeaeneHHbI HHTETpal U €T0 CBOMCTBA.
MeTto1 HENOCPENCTBEHHOTO UHTETPUPOBAHMS.

[Ipaktuueckoe 3anarue 36. IHTerpupoBaHue ¢ MOMOUIbIO 3aMEHbI IEPEMEHHOH,
HOJBEICHUEM 101 3HaK Auddepennnana. Meros MHTEIrpUPOBAHUS IO YACTAM

[IpakTryeckoe 3ansTue 37. UHTErppOBaHne paliioOHAIBHBIX Ip0o0el, HHTETPHPOBAHNE
HEKOTOPBIX BHJIOB UPPALTMOHAIBHBIX (YHKLIUH

[IpakTryeckoe 3ansaTre 38. UHTErprpOBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

[IpakTuyeckoe 3ansaTre 39. BoruncieHue onpeaeneHHbIX HHTETPajioB 1o popmyIie
HrroTona-Jleitbnuna. 3aMeHa nmepeMeHHONW U HHTETPUPOBAHUE TI0 YACTSAM B ONPEICICHHOM
UHTETpale.

[Ipaktryeckoe 3ausTue 40. [IpunoxeHus onpeIeIeHHOTro0 HHTETpajia B TEOMETPUH U
MeXaHUKe (BBIUMCIIEHHUE IJIOMIAeH MI0CKUX HUTYp, ATUHBI KPUBOHL).

[Ipaktuueckoe 3anarue 41. [lpunoxeHus onpeneaeHHOro HHTerpajia B FTeOMETPUU U
MeXaHUKe (BbIUMCIIEHUE 00BEMOB, TUIONIA1ei TOBEPXHOCTH).

[MpakTryeckoe 3ansTre 42. HecoOCTBEHHBIE HHTETPAJIBI TIEPBOTO U BTOPOTO POJIa, HX
BBIUHCJICHHE.

[IpakTryeckoe 3ansTre 43. 3ama4n, TPUBOIAIINE K KPATHBIM MHTETpaiaM. Beraucnenne
JIBOMHBIX MHTErPajOB CBEJEHUEM K IIOBTOPHBIM. 3aJaul Ha U3MEHEHHE NTOPSJIKA NHTETPUPOBAHNUS B
JIBOMHOM MHTErpajie

[IpakTuyeckoe 3ansaTue 44. ['eomerpuueckue U Gpu3NIecKre IPUI0KEHUS KPATHBIX
MHTETPaJIoB, IPUMEPHI BEIUUCICHHUS.

[Ipaxtuyeckoe 3ansaTue 45. KoHTponpHOE TECTUPOBaHHE IO MATEMAaTHUYECKOMY aHAJIHU3Y.

[Mpaktnyeckoe 3anstue 46. WHTerpupoBaHWe pa3inuyHBIX THUMNOB audQepeHnmnatbHbIX
ypaBHEHHH (71.y.) epBOro mopsijaka

[IpakTuueckoe 3ansatue 47. UHTerpupoBanue A.y. N —TO HMOPSAAKA. METOJOM MOHMKECHUS
nopsiika

[Mpaktnueckoe 3amatue 48. PernieHwe TUHEHHBIX OJHOPOIHBIX J.y. N —TO TMOpSAKa C
MOCTOSIHHBIMU K03 purimenramu.

[Mpaktuueckoe 3amstue 49. Pemienue JIMHEHHBIX HEOTHOPOMHBIX I.y. N-TO MOpsaKa ¢
HOCTOSIHHBIMU K03((puimeHTamu u cucrem

[Tpaktryeckoe 3anstue 50. Pemenue 3amaq Ha HENOCPEICTBEHHBIH TIOJICUET BEPOSATHOCTH Ha
OCHOBE KJIACCHYECKOTO OTIPEJIEeICHNUs C UCIIOIb30BaHUEM (OPMYIT U MPABUII KOMOWHATOPUKH.

[Ipaktrueckoe 3anstue 51. Anrebpa coObITHiA. 3a1aun Ha MPUMEHEHHE OCHOBHBIX TEOPEM
TEOPUU BEPOATHOCTEMN U CIEACTBUM U3 HUX

[Ipaktuueckoe 3anstHe 52. UYUuClIOBbIE XapaKTEPUCTUKH U 3aKOHBI pacHpe/eieHUs
JUCKPETHBIX CIy4YailHBIX BEJINYMH.
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[Ipaktnyeckoe 3aHaTHe 53. YHUCIOBBIE XapaKTEPUCTHKH ¥ 3aKOHBI pacIpeleIeHUs
HEIPEPBIBHBIX CIIyYANHBIX BEJIUYHUH
[Ipaktrueckoe 3ansTue 54. KOHTpOJIbHOE TECTUPOBAHKE

3.4.2 JlabopaTopHbIe 3aHITHS
He npemxycmoTpeHsl

3.5TemaTnka KypcoBbIX IPOEKTOB (KYpCOBBIX padoT)
He npengycmorpensr

4 Y4eOHO-MeTOAUYeCKOEe M HHGOPMALIMOHHOE o0eceyeHne
4.1 Hopmatusublie 1oKyMeHTbI 1 'OCTsb1

He npenycmorpensr

4.2 OcHOBHAas1 JIUTEpPATypa

1. T'opnay, b. A. JIuneitnas anre6pa u aHaIUTHYECKAsI TEOMETPHS : YUeOHUK 11 By30B / b.
A. T'opnau. — 2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-507-
44063-4. — Tekct : anekTpoHHbIH // JIanb : a3nekTpoHHO-O0nbroTeunas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. JIunerinpie anreOpa U aHATUTHYECKAss TEOMETPHUS | YIeOHO-MeToArnIecKoe mocooue / M.
N. CxBopiona, 1. B. Aatonosa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 ¢. — Texcr : anexkTpoHHbIH // JlaHb : 251eKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/240020.

3. Tyran0aes, A. A. JIuneiiHas anreOpa U aHATUTHIECKAst TEOMETPHS : yueOHUK / A. A.
Tyran6aeB. — Mocksa : ®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — TekcT :
AJIEKTPOHHBIN // JlaHb : anekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/333359.

4. ®uxtenronsll, I'. M. OcHOBBI MaTeMaTH4eckoro anaiausa. Yacte 1/ I'. M. ®uxtenromns.
— 15-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 444 ¢. — ISBN 978-5-507-45877-6. —
Tekcr : anexTponHbIi // JlaHb : 2MeKTpOHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/289001.

5. ®uxrtenromnem, I'. M. OcHOBBI MaTeMaTHueckoro aHanmm3a. Yacts 2 / I'. M. OHUXTEHTOIbII.
— 14-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2023. — 464 c. — ISBN 978-5-507-46113-4. —
Tekcr : anexTponHbIH // JlaHb : 2MeKTpOHHO-OMOMMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/297692.

6. Kynpssues, 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 mmepemMenHoi. Psapr — 2021.
— 444 c. — ISBN 978-5-9221-1585-8. — TekcT : a5eKTpoHHbIH // JIaHb : 3IeKTPOHHO-
oubnmnoreunas cucrema. — URL: https://e.lanbook.com/book/185644.

7. demunosuy, b. I1. luddepennmansusie ypaBHeHus : yueoHoe nmocobue /s By3os / b. I1.
Hemunosud, B. I1. MoagenoB. — 6-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 280 ¢. —
ISBN 978-5-8114-9441-5. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOINOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/195426.
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8. Kamko, 1. A. Teopus BeposiTHOcTel 1 Matemarnueckas ctatuctuka / M. A. Kamko, I1. C.
Bonnapenko, I'. B. 'openoa. — 3-e uzxa., uctp. u non. — Cankr-IlerepOypr : Jlanp, 2023. — 436
c. — ISBN 978-5-507-45492-1. — Tekcr : anekTpoHHbIN // JIaHb : AIEeKTPOHHO-OMOINOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/302663.

4.3 JlonoiHUTEIbLHASA JTUTEPATYypPa

1. Munocues, B. b. Kypc maremaTuku /i TEXHUUECKUX BBICIIUX YYEOHBIX 3aBEICHUM :
yueOHoe mocobue / B. b. Munocues, B. I'. 3y0koB, B. A. JIsxoBckwuii. — 2-¢ u3f., ucnp. — CaHKT-
[TetepOypr : Jlanp, 2022 — Yacts | : AnanuTHueckas reomerpus. [lpenenst u psabl. QyHKINU U
npou3BoHbIe. JIuHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. —
Texct : anexTpoHHbI // JlaHb : 3neKTpoHHO-OnbauoTeunas cucrema. — URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc maremaTuku Ui TEXHUUYECKUX BBICIIUX YUEOHBIX 3aBEICHUM :
yaebOHoe mocobue / B. b. Munocues, B. A. JIsxoBckuii, A. . MapTeIHEHKO. — 2-¢ W3/., UCTIp. —
Canxkr-IlerepOypr : Jlanb, 2022 — Yacts 2 : DyHKIMHM HECKOJIBKUX NepeMeHHbIX. IHTerpansHoe
ucuncienue. Teopus nons — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — Tekcr :
ANIeKTPOHHBIH // JlaHb : 3neKkTpoHHO-OnbnuoTeunas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Munocues, B. b. Kypc maTemMaTuku st TEXHUYECKHMX BBICIINX YUE€OHbBIX 3aBEJCHUH :
yaebnoe nocooue / B. b. Munocnes, H. A. bepkos, B. I'. 3yokoB. — 2-¢ u3n., ucnp. — CaHKT-
[TetepOypr : Jlanp, 2022 — Yacts 3 : AuddepeHunanbubie ypaBHEHHs. Y paBHEHUS
matematudeckont pusukn. Teopus ontummsanun — 2022. — 528 ¢. — ISBN 978-5-8114-1560-

1. — Texcrt : anexkTpoHHbIH // Jlanb : 3neKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211358.

4. ITymkaps, E. A. Kypc MmaTeMaTuku JU1si TEXHHYECKHUX BBICIINX YUE€OHbBIX 3aBEJCHUH :
yuebHoe nocodue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTeiHEeHKO. — 2-€ U3]1., UCTIP. —
Cankr-IletepOypr : Jlans, 2022 — Yacts 4 : Teopust BEpOATHOCTEH U MaTeMaTHYECKas CTATUCTHKA
— 2022. — 304 c. — ISBN 978-5-8114-1561-8. — Tekcr : a5ekTpoHHbIH // JIaHb : 37IEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/211382.

4.4 JnekTpOHHBIE 00pPa30BaTeIbHbIE PECYPCHI
He npenycmotpensl

4.5 JInueH3u0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecrieyeHue

1. Microsoft-Office
2. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(ecCHOHATbHBIE 0a3bI IaHHBIX U HH(OPMAIIMOHHBIE
CIPaBOYHbIE CHCTEMbI

[Tepeuens pecypcoB cetr IHTEpHET, AOCTYMHBIX U1 OCBOCHUS JUCIUILINHBL:
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Ne HaunmenoBanue Ccbuika Ha pecypc JlocTynHOCTB

NudopmannoHHO-CIpaBOYHbIE CUCTEMBI

JlocTynHa B ceTn
1 |Stack Overflow https://stackoverflow.com/ | Uurepuer 6e3
OrpaHUYCHUN

o | Mudopmanmonnsie pecypest Cern

Koncybranrlloc http:// www.consultant.ru JlocTyIHO

[TopTan @enepalbHBIX TOCY TAPCTBEHHBIX
3 | o6pa3oBaTenbHBIX cTaHAAPTOB Bhicmero | http://www.fgosvo.ru. JloctymHo
o0OpazoBaHms

DNEeKTPOHHO-OUOIMOTEUHBIE CHCTEMBI

https://e.lanbook.com/ JlocTyIiHa B CETH
4 | Naus Unrepuer 6e3
OTpaHUYCHUI

https://www.iprbookshop.ru/ | loctymsa B cetu
5 | IPR Books Uurepuer 6e3
OTpaHUYCHUI

[Tpodeccronanbubie 6a3bl TaHHBIX

ba3a naHHBIX HAYYHOU AIEKTPOHHON http://www.elibrary.ru JlocTymHO
6 |6ubmorexn
(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTymHo
7 |monuremarnyeckas pedeparusHo-
oubnuorpaduyeckas 1 HayKOMETpHUYECKast
(6bubmmomeTpudeckas) 6a3a JaHHBIX

5 MarepuaibHO-TeXHHYECKOE o0ecrneueHne

AynuTtopus AJisl JEKIUOHHBIX, MTPAKTUYECKUX U CEMHUHAPCKHUX 3aHATHH. O0OpymoBaHHE U
anmaparypa: ayAMTOpHas JOCKa, BO3MOXKHOCTb MCIIOJIb30BaHMsS MYJIbTUMEIUMHOTO KOMILIEKCa
(mpoexTop, NepCOHAIbHBINA HOYTOYK MM EPCOHAIBHBINA KOMIIBIOTED).

6 MeTtoauyecKue peKoOMeHAANNU

6.1 MeToanuyeckue peKOMeHIAIUM JIsl MPeNnoAaBaTe/isl M0 OPraHu3anuu
00y4eHus

[Ipexxne Bcero, ciemyeT oOpaTUTh BHHUMAaHHME CTYJEHTOB Ha TO, YTO MPAKTUYECKH BEChH
M3y4aeMbIil IMU MaTepuall He TPeOyeT KaKoW-T1u00 CrieluanbHOM (IONOJIHUTEIBHOM) MTOATOTOBKH U
BIIOJIHE MOXXET OBITh YCIEIIHO MU3Y4Y€H, €CIH CTYACHTHI OyAyT MOCENaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIlTHUE 3aJaHus W TOJIb30BaThCA (MPU HEOOXOIMMOCTH) CHCTEMOM IIAHOBBIX
KOHCYJIbTAIlMi B T€UEHHE KAXKIOro ceMecTpa. Boleamme B Kypc MaTeMaTUKH Pa3Aeibl SBISIOTCS
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KJIACCUYECKMMH, B TO € BPEMs OHM IPAKTUYECKU OPUEHTHPOBAHBI, TaK KaK MMEIOT HIMPOKOE
pacnpoCcTpaHEeHHUE Ui PEUICHMs] Pa3HOro poja 3ajJady BHYTPU CaMOMl MaTeMaTHKH W NPUKJIAJHBIX
3agad. VX ocBOeHHE IOMOMKET CTYJIEHTaM JIOTUYECKH BEPHO, apIryMEHTHPOBAHO M SICHO CTPOUTh
YCTHYIO U NMUCBMEHHYIO peub, YCIIEIIHO MPUMEHATh HAKOIUJICHHBIE 3HAHMUSA B MPO(ECCHOHATBHON
JESITETbHOCTH.

HeoOxonmumMo ¢ caMoro Hayajia 3aHSATHM pPEKOMEHJOBaTb CTYJIEHTaM OCHOBHYIO H
JIONIOJIHUTENBHYIO JIMUTEPATYpPy, a B KOHIE CEMECTpa JaThb CIUCOK BOIIPOCOB Ul MOAIOTOBKH K
9K3aMEHY.

Ha nepBoM 3aHATHY 110 AUCHUILIMHE CIIELYET 0053aTeIbHO IPOMH(POPMHUPOBATE CTYIEHTOB O
BUAe U (popMe MpPOMEKYTOYHON aTTECTALUH IO AUCLUUIUIMHE, CPOKAX €€ MPOBEACHUS, YCIOBHIX
JIOITyCKa K IMIPOMEXYTOYHOM aTTecTally, IPUMEHIEMbIX BUAAX IPOMEKYTOYHOI'O KOHTPOJIS.

W3noxxeHne TEOPETUYECKOTO MaTepuallia JIOJKHO CONPOBOXKIATHCS WIUIFOCTPATUBHBIMU
IpUMepaMu, THIATEIbHO OTOOPaHHBIMHU INpEIoJaBaTelIeM TaK, YTOObl TEXHHUUYECKUE TPYJHOCTH U
BBIKJIAQJKM IpU PEIIEHUU 3aJaud HE OTBJIEKAIM OT TJABHOIO: OCMBICIEHHUS HWIEUM U CYTHU
npuMeHseMbIX MeTonoB. CrenyeTr Bceraa yKasblBaThb IPUMEPbl NPAKTHUECKOTOo IPUMEHEHUs
PAcCCMOTPEHHBIX HA 3aHATHUSAX YpaBHEHUH U HopMyII.

[IpakTHyeckue 3aHATHS JOJDKHBI OBITH OPraHM30BaHbl IIPENOJABATENIEM TaKUM 00pa3oM,
4yToObl  OCTAaBaJOCh BpPEMs Ha [EPUOAMYECKOE BBIOJHEHHE CTYACHTAaMH  HEOOJIbLION
CaMOCTOSITENIbHOM paObOThI B ayAUTOPUH IS IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpernonaBatens, BEOYLIMH MPAKTUYECKHE 3aHATHS, JOJDKEH COIJIacOBBIBaTH Y4eOHO-
TEMaTUYECKUH IJI1aH 3aHATHH C JIEKTOPOM, UCIIOJIb30BaTh €IUHYI0 CUCTEMY 0003HAUECHUH.

[IpenonaBatento cieayeT JOOMBAThCA CUCTEMAaTHUECKOW HEMPEPHIBHOM pabOTHI CTY/IEHTOB B
TE€YEHHE CEMECTPa, HEOOXOAMMO BBISBIISATh CUIILHBIX CTYJIEHTOB U IIPUBJIEKATh UX K HAy4HOH paboTe,
K y4aCTHIO B Pa3HOI'0 poJia OJUMIINANaxX U KOHKypcax.

CTyzAeHT JOKEH OIIYIIAaTh 3aMHTEPECOBAHHOCTD MPEINoiaBaTeisl B JOCTHKEHUN KOHEYHOTO
pes3yJbTara: B IpUOOpPETEeHUH 00yJaloIIMMHUCS IPOYHBIX 3HAHUH, YMEHUI U BIIaJICHNsI HAKOTUIEHHON
uHbopMalmen s peeHus 3a1a4d B IpoeCcCUOHAIbHON eI TeIbHOCTH.

[IpoBenenue 3aHATUI U aTTECTAllMil BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ NpUMEHEHUEM
CUCTEMBl JUCTaHIMOHHOrO o0yueHus yHusepcuteta (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoit «MaremaTHka» JIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnenam
porpaMMsl (cM. 1. 4.4).

[opsimox mpoBeneHus: paboT B JUCTAHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTIEIbHBIMHU
PaCTOpSDKEHHUSIMU TIPOPEKTOPA 1O yIeOHOH padoTe W/WIH IIEHTPOM yU4eOHO-METOINYECKON PabOTHI.

6.2 MeToanueckue yKa3aHus J1Jis1 00y4AKOIIHUXCS 0 OCBOCHHI) TUCIUNITHHBI

Paznen: snemeHTHI IMHEHHOM anreOpsl. Matpuis! u onpeaenutend. [Ipexe Bcero, CTyAeHT
JOJI’KEeH MOHSTh, UTO MaTpPHUIIa — 3TO TAOJIMIIA YUCE (MPpUYeM 3Ta TabIuIa MOKET UMETh OJJUHAKOBOE
YHCJIO CTPOK M CTOJOILOB, @ MOXET OBITh M MPSIMOYTOJBHOH), a OINpeNeNHuTeNb- 3TO YHUCIIO,
3alKChIBAEMOE B BHJE KBaJIpaTHOM TaONMUIbI, TO €CTh ONPEACIUTENN CYIIECTBYIOT TOJIBKO Yy
KBaApaTHbIX Matpull. Crenyer o0patuth 0co00€ BHUMaHWE Ha OMNEpaIilo YMHOXKEHUS
IPSIMOYTOJIBHBIX MAaTPHIl U TIOHATh, KaKUM IIOJIy4aeTCs MOPSAIOK MATPHUIbl — MPOU3BEACHHUS.
Oco0eHHOCTh MaTPHUIL TAKXKE COCTOUT B TOM, UTO IIPOU3BEICHUE MATPHI] HE IEPECTAHOBOYHO, TO €CTh
clenyeT o0si3aTeNIbHO YOeAUThCS B 3TOM, PEIIMB COOTBETCTBYIOIIWE 3ajaud. BakHbIM sBIseTCS
noHsATHe 00paTHO MaTpHIbl. Hamo 3HaTh yciioBHe CyIIeCTBOBaHUS OOPATHON MAaTPHUIIBI M AITOPHUTM
ee noctpoenus. [locne ee BeIYKCIEHUS 11eJ€CO00pa3HO JeNaTh MPOBEPKY MPABUIBHOCTH PEIICHHUS,
BBITTOJIHUB OMEPAIUI0 YMHOXECHHS (JIOJDKHA TIONYYHTHCS €IUHWYHAs MaTpuna). l[lpum m3ydeHun
ompeeNnuTeNeld Halo YETKO YCBOUTH IMOHSATUS MHMHOpA, anreOpandecKkoro IOTOJHEHHS, 3HATh
MHOTOYHCIICHHBIE CBOMCTBA ompenenuTes. i OCBOGHUS] TEXHUKU BBIUYMCIICHUS OTpeIeIuTeNeh
1eecoo0pa3Ho, BHIOPAB MPOU3BOJIBHBIN ONpPEAETUTENb BBIIIE TPETHETO MOPSAIKA, PACKPHITH €ro
Pa3TUYHBIMU CcIIOcO0aMH, TIPUMEHSS PA3okKEHHEe M IO CTpoKaM | 1o crondmam. OOpartute
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BHHMaHHE, KaKue CTPOKH (CTOJOIIBI) MPEAIOUYTHTEIbHEE BEIOMPATD I PACKPBITHS OTPEISTUTENS,
4TOOBI YIIPOCTUTH €ro BhiuuciieHne. Oco0eHHO A (EKTUBHO BEIUMCIICHUE OMIPEISITUTENS C TOMOIIBIO
3JIEMEHTAPHBIX Pe0o0Pa30BaHUM, IPUBOJAIINX €0 K TpeyroiabHOMY BUy. [Ipu nu3ydenuu pemeHui
cUcTeM JHHEHHBIX anreOpandeckux ypaBHeHui (CJIAY) oOparure BHMMaHME, MIPEXkAE BCErO, HA
HOHSTUE PEIICHUS] CUCTEMBI U YCIIOBHSI CYIIECTBOBAHUS PELICHUH B 3aBUCHMOCTH OT COOTHOIIECHUS
MEXJly PAaHrOM MaTpUIlbl, PAaHI'OM PACIIMPEHHON MaTpPULIbl CUCTEMBI M YHMCIOM HEU3BECTHBIX U
ypaBHeHui. OOpaTtuTe BHUMaHKUE Ha ycioBUs npuMeHeHus ¢opmyn Kpamepa u merona oOpaTHOH
MaTpuilbl. BHuUMaTenpHO pazbepuTe NpPUMEPHl PElICHHs MPOU3BOJIBHBIX CHUCTEM JIMHEHHBIX
anreOpanyeckux ypaBHeHu meroioM ["aycca (BBeaeHue 0a3ucHbIX U CBOOOJHBIX IEPEMEHHBIX).

Paznen: OnemenTsl BekTopHOW anreOpbl. [lpu w3yyeHMH naHHOHW TeMbI HEOOXOIMMO
00paTuTh BHUMAHUE Ha JIMHEHHbIE ONepaliiy HaJl BEKTOPaMHU, Ha OHATHUS JINHEIHON HE3aBUCUMOCTH
U JIMHEHHON 3aBHCHMMOCTH BEKTOPOB, Ha (YHJAMEHTAIbHOE MOHATHE Oaznuca BEKTOPHOTO
IpOCTpaHCTBAa (M OPTOHOPMHMPOBAHHOIO 0Oa3uca), Ha pasjoXKeHHe BeKTopa Mo Oas3ucy. 3HaTh
OIIpe/IeNIEHUE, TEOMETPUYECKUE CBOMCTBA CKAJISIPHOTO, BEKTOPHOIO M CMEIIAHHOTO IIPOU3BEICHUS
BEKTOPOB, (pOPMyJIbI AJIs1 UX BBIYMCIEHUS B BEKTOPHOM M B KOOpAMHATHOU (popme. Obs3aTeIbHO
3HaTb M YMETb IPOBEPSATH YCJIOBHUSI OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTU U KOMILJIAHAPHOCTH
BEKTOPOB.

Pa3nen: koMIuleKCHBIE YKClIa 1 MHOTOUYIEHBI. B 3TOM pasnere, npexiae Bcero, Hazo MNOHATH,
YTO KOMIUIEKCHOE YHCJIO SBUJIOCH PACIIMPEHUEM MOHSTHUS JCHCTBUTENBHBIX YHCEN, 3HATh
ofpeieIeHre U TpU (GOPMBI 3aMCH KOMITJIEKCHOTO Yuciia (aaredpanyecKyro, TPUroHOMETPUIECKYIO
U TI0Ka3aTelIbHYl0), TE€OMETPUYECKYI0 WHTEpIpEeTalMi0 KOMIUIEKCHOIO 4YHCiIa M B3aUMHO-
OJIHO3HAYHOE COOTBETCTBHE MEXJIYy MHOXECTBOM KOMIUIEKCHBIX YHMCEJl M MHOXKECTBOM TOYEK
KOMIUIEKCHOW IUIOCKOCTH. 3HaTh Gopmyiny Oinepa. KoMmmiekcHble yucia MOXXHO M300paxarth ¢
IIOMOLIbI0 BEKTOPOB Ha KOMIUIEKCHOW IIOCKOCTH. [loaTOMY omnepanuu CioKe€HUs U BBIYUTAHUSA
KOMIUIEKCHBIX YHCEJI MOTYT ObITh CBEJICHBI K OTIEPALUSIM CI0KEHHS M BBIUUTAHUS COOTBETCTBYIOIINX
BEKTOpoB. Hamo 3HaTh M yMeTh BBINOJHATH ONEpAlMM YMHOJKEHHUs, JEJIEHUS, BO3BEICHUS B
MOJIOKUTENbHYIO CTENEeHb KOMIUIEKCHBIX YHCEJ, 3alMCaHHbIX B TPUTOHOMETpUYeckoil (opme,
U3BJICUEHUSI KOPHS N-0H CTeTeHN U3 KOMIUIEKCHOTro uncina. Cienyer oOpaTUTh BHUMaHUE HA TO, YTO
MHO’KECTBO KOMIUIEKCHBIX YHCEIl SIBJISIETCS 3aMKHYTBIM, TO €CTh JII00as anredpandeckasi onepanus
HaJl KOMIIEKCHBIMHM YHCJIaMU HE BBIBOJUT 3a Mpeesibl 00JacTh KOMIUIEKCHBIX uucen. Hano 3Hath
pa3inuHble BUIbI PA3NIOKEHUS MHOTOWIEHA HA MHOXHUTENU JJs CIy4yaeB, KOIrJa Cpeldu KOpHeH
MHOTOWJIEHa MOTYT OBITh KpaTHbIE, KOMIIJIEKCHbIE KOpPHU. JTH CBeACHHUs OyIyT HCIIOIB30BaThCA,
HanpuMep, B UHTErpajibHOM HCUUCICHUU MPU BHIYMCIEHUN HWHTETPAIOB OT JPOOHO-PALIMOHAIBHBIX
(GYHKUMH, IpU peIIeHUH JIMHEHHBIX OJHOPOIHBIX AU(QepeHInaTbHbIX YPaBHEHUH N-TO MOpsIKa ¢
MOCTOSTHHBIMU KO3 (QULIEHTaMU.

Paznen: Ananutuueckas reomerpus. [Ipy M3ydeHUM aHaIUTUYECKON IN€OMETPHUM CIENYET,
MIPEKIE BCETO, MOHATH, YTO €€ 3a/1a4eil SBISeTCS U3yUeHHE FeOMETPUUECKUX 0OBbEKTOB MPHY MOMOIIN
AHATUTUYECKUX METOJIOB aJIreOpbl 1 MaTEMAaTUYECKOT0 aHalln3a. B OCHOBE Takoro mojaxojaa JIeXKUT
METOJl KOOpJHMHAT, BIEPBbIE CHUCTEMATHYECKH NMpUMEHEHHbIH P. [lekapTom. OCHOBHBIE MOHATHUSA
reoMeTpuM (TOuYKa, MIpsMasi, IUIOCKOCTb) SBISIOTCS HEOMpPEAETSeMbIMH, U JUII WX ONUCAHUSA
NPUMEHSETCS aKCHOMAaTHYEeCKHI METOJ|, MO3BOJSIOUIMI YCTaHOBUTh B3aUMHO OJIHO3HAYHOE
COOTBETCTBUE MEKY MHOKECTBOM TOYEK NPSIMON M MHOKECTBOM JEHCTBUTEIBHBIX YACET U, TAKUM
o0pa3om, BBecTU cucteMy KoopauHat. Hajo yeTko ycBouTh pasnudHbie GOpMbl ypaBHEHUN IPSIMON
U TUIOCKOCTH YMETb MEPeXOAUTh OT OJHOW (hopMbl K Jpyroil. Cieayer OCMBICIUTh M YCIEUIHO
MPUMEHSTH PELICeHHs KJIaCCUYECKUX 3a]a4 aHAJIUTHUYECKON F€OMETPUH O B3aUMHOM PaCIOJIOKEHUN
OpSIMBIX U IUIOCKOCTEM, YMETh OINpEAENATh YIVIBI W PACCTOSIHUS MEXAY Ppa3IndHbIMU
reOMETPUYECKUMHU OOBEKTaMHU.

I[Mpu w3yuennn auddepeHnnanbHOr0 HUCYUCICHUS (QYHKUMH OJHOM TepeMeHHOMH
HEOO0X0IUMO OOpaTUTh BHUMAaHHME Ha TOHATHE INpeAena (YHKIUM B TOYKE M METOIbl €ro
BbIunciaeHus. [Ipeaen — ofHO U3 OCHOBHBIX MOHATHIM MaTeMaTudeckoro aHanusa. [Ipu Beluuciennn
npenenoB  (yHKUMM — Haxo, IMpeXkAEe BCEro, BBIACHUTb  XapakTep  HEONpEeAEICeHHOCTU
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0 oo . UToOBbI OBNIa1€Th TEXHUKOM pEIIeHNUs 33a/1a4 Ha BBIYUCIICHUE [TPEJIEIIOB,
HAJI0 3HATh JBa 3aMevaTebHbIX Mpesesna, TaOIuIy SKBUBAJICHTHBIX OECKOHEYHO MajblX, IPAaBUIO
JlomuTans, pa3TUYHbIe IPHEMbI PACKPBITHS HEOMPEeIEHHOCTEH B 3aBUCUMOCTH OT BHJA (DYHKIIUU
U PEIINTh JOCTaTOYHO OO0JIBIIOE KOJTMYECTBO 3ajay.

[Ipn u3yueHuu TEeM, MOCBSLICHHBIX NPOU3BOAHON U nuddepeHnmany QyHKIUH, HAI0
OCMBICIIUTh UX F€OMETPUYECKUN CMBICI, IOHUMATh pa3iuuue MeXay HUMHU (IuddepeHuan - 31o
[JIaBHAs JIMHEWHas 4YacTh npupaiieHus ¢GyHKuuu). TBepao 3HaTh (Kak TaOMUIly YMHOXKEHMS)
dopmynsl  auddepeHIUpPOBaHUS ~ OCHOBHBIX  3JEMEHTapHbIX  (QyHKOMA M [paBWia
muddepeHpoBaHus (Bce, KOHEYHO, HO OCOOEHHO mpaBwiio Iu((depeHIMpPOBaHUSI CIOKHOU
¢yukuun). Heobxonumo oOpaTUTh BHUMaHME Takke Ha 0COOeHHOCTH AudQepeHIrpoBaHUSL
GyHKIUMH, 3aJaHHBIX B HEABHOM ¢opMe, NapaMeTpUyecKd, Ha TMpueM JorapupMuyecKoro
Qg depeHIpoBaHus.

CrnenyeT 4eTKo 3HaTh U YMETh IPUMEHAThH aJITOPUTM UCCIIEJOBAHUS (PYHKINUN U IOCTPOEHUS
rpauKoB: OIpeJesieHHe TOuYeK pas3pblBa (M HMX KIacCU(UKALUIO), acUMNOTOT rpaduka
(BEepTHKAIbHOM, HAKJIOHHOW, TOPU3OHTAIBHON), HEOOXOJUMBIE W JOCTAaTOYHBIC YCIOBHUS
MOHOTOHHOCTH (DYyHKIIMH, CYIIECTBOBAHUS JIOKAJBHOI'O SKCTPEMYyMa, IIPOMEXKYTKOB BBIMYKIOCTH U
BOTHYTOCTU (YHKIIMU U TOYEK Ieperuoa.

[Ipu u3yyeHun 1aHHOTO pa3zena Heo0X0AUMMO OOpaTUTh BHUMAHUE HA TO, YTO (PYHKLUS IBYX
MEPEMEHHBIX HMEET HAIJISIIHBI I€OMETPUYECKHM CMBICI — 3TO IMOBEPXHOCTb B TPEXMEPHOM
npoctpaHcTBe. Hajio OCMBICIUTD MOHATHS YAaCTHBIX NMPOU3BOAHBIX U MosHOro auddepeHunana u
OCOOCHHOCTh WX BBIYMCIICHUS, OBJIAJETh TEXHUKOW BBIYUCICHHUS NPOU3BOAHBIX OT CIIOKHON
(GYHKIMN HECKOJNbKUX NepeMeHHbIX. Cienyer oOpaTuTh BHUMaHHME HA TO, YTO JUI (DYHKLUHU
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( ’y) CMCHIAHHBIC YaCTHBIC IPOU3BOJHBIC BTOPOr0 IOpsAAKa paBHBI MCEKAY co0oii:
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Oxdy  Oyox (Treopema IlIBapna), To ecTh OpAAOK U depeHIIPOBAHUSI HE UMEET 3HAUCHHUS.
Jinst GyHKIMHM HECKOJBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHHs (DYHKIUH B MPOU3BOJEHOM
HANpaBJICHUU XapaKTepU3yeTCs MPOM3BOJHOW 110 HANpaBICHUIO, a HauOOJIbIIAs CKOPOCTh
nu3MeHeHns (QyHKIuU OyleT B HamlpaBJICHHH BeKTOpa rpamuenta. Ciemyer oOpaTUTh B 3TOH TeMe
BHUMaHHE Ha HEOOXOIMMOE M JOCTAaTOYHOE YCIIOBHS CYIIECTBOBAHHUS JKCTpeMyMa (YHKIHUU
HECKOJIbKUX TIePEeMEHHBIX.
B uHTEerpansbHOM HCUHCIIEHUH PelIaeTces 3a/1a4a, 00paTHOH TOH, KoTopast paccMaTpuBaach B

T QepeHaIbHOM HCYHUCICHUU: HEOOXOAMMO HAWTHU Ui JaHHOW (QYHKUIUHU f(x) TaKyIo
(GyHKIHIO, TTPOU3BO/HAs OT KOTOpOM Oblma Obl paBHa 3adaHHOM. VHTerpumpoBaHue (QyHKUUH —
JIOCTAaTOYHO CJIOXHBIN pa3fen MaTeMaTWKH, OBJAJeTh KOTOPHIM MOXHO TOJIBKO, €CIH CTYICHT
«BO3BMET» JOCTATOUHO OOJIBIIOE KOJIMYECTBO HHTETPAJIOB PA3HOIO THIIA.

Hano TBepao 3HaTh TaOIUIYy HHTETPATIOB OT OCHOBHBIX JIEMEHTApHBIX (PYHKIUI1, OCHOBHBIE
METOABl HMHTETPHPOBAHUS (3aMEHa TIEPEMEHHOW, TojBeneHue mox 3Hak auddepennmana,
UHTETPUPOBAHUE MO YaCTSAM, MPHUEMbl BBIUMCIEHUS WHTETPajioB OT PALMOHAIBHBIX JApoOei, oT
pa3HOro THUIA TPUTOHOMETPUYECKUX (PYHKIIN).

Hano ocMBICIUTH €IMHCTBO TMOJXOAAa K TOCTPOCHHMIO OMNpPEJENICHHBIX, KpaTHBIX,
KPUBOJMHEHHBIX, TOBEPXHOCTHBIX MHTETPAIIOB — MIOCTPOCHNE HEKOTOPOW MHTErPATBHOW CyMMBI U
IIPEACIIbHBIN NIEPEXOL.

3HaTh TEOMETPUYECKMH CMBICI M OCHOBHYIO (DOPMYJIYy BBIYMCICHHS OIpPENEIEHHBIX
uHTerpanoB — ¢opmyny Heiorona — JleiiOHuna, reomerpuyeckue W (U3NUYECKUE MPUIOKECHUS
OIIPEICIEHHBIX U KPATHBIX HHTEIPAJIOB, YMETh HAXOIUTh IIOLIA b IJIOCKOM (UTypBl, JNIMHY KPUBOMH,
00BEM U TIIOIIA/Ib TOBEPXHOCTH TEJ BPAIICHUS.
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Nzyuenne nudpepeHnmnanbHbIX ypaBHEHUH UMEeT BayKHEHIIIee 3HaYeHNEe B MAaTEMaTHIECKON
MOJTrOTOBKE MHKeHepa. OOBACHSAETCS 3TO TeM, 4TO Ju(epeHInaIbHbIe YPaBHEHUS MIPEICTABISIOT
co00i1 MaTeMaTHYeCKHE MOJIEIH CaMbIX Pa3HOOOPa3HBIX MPOLIECCOB U SIBICHUMN, TaK KaK UX PeIleHus
MIO3BOJIAIOT ONKCATh BOJIIOIHMIO U3Y4aeMOro Mpoliecca, XapakTep MPOUCXOIALIINX C MaTEpUaIbHON
CHUCTEMOM U3MEHEHHUH B 3aBUCUMOCTH OT IEPBOHAYAIBHOI'O COCTOSIHUSL CUCTEMBI.

OTnuuuTeNbHOE CBOMCTBO JH(QepeHINaIbHbIX YPAaBHEHUH COCTOMT B TOM, YTO MPHU HX
MHTETPUPOBAHUU OOBIYHO TMOJy4yaeTcsl OecurCIeHHOE MHOXKECTBO pemieHuid. g ypaBHeHus
MEpPBOTO TOpPSAJIKA 3TO MHOXECTBO OIKCHIBACTCS OAHOW MMPOU3BOIBHOM MOCTOSHHON. YUTOOBI
BBIIETIUTH U3 0ECKOHEUHOTO MHOKECTBA PEIIEHUH TO, KOTOPOE OMKUCHIBAET UMEHHO JIAHHBII Mpo1iece,
HE0OX0IMMO 3a/aTh JOTOJIHUTENBHYI0 HH()OPMAIMIO, HAapUMep, 3HaTh HAa4YalbHOE COCTOSIHUE
npouecca. Takoe JOMOTHUTENBHOE YCIOBUE HA3bIBAETCS HAYAIbHBIM YCIOBHEM.

3amava UHTErpUpOBaHUs TU(PPEepeHINATBHOTO YPAaBHEHHS TIEPBOTO MOPSIKa COBMECTHO C
HayaJbHbIM YCJIOBHEM Ha3bIBA€TCSA HaYaJIbHOM 3a7aueil miuu 3anaveit Komm.

s quddepeHnnanbHbIX ypaBHEHUH TIEPBOTO MOPSKA CIEAYeT pa3nndarh olIiee, 4acTHOE
1 0c000€ pelIeHusl, a TaKxKe OOIINN, YaCTHBIM U 0COOBIN MHTETPAaIbL.

[Ipn mHTErpHMpOBaHUYU ypaBHEHUI NEPBOr0 MOPSAJAKA HAIO IPEXkKAE BCErO ONPEIEIUTH THII
YpaBHEHHUS, a 3aTe€M YK€ MPUMEHHUTh TOT WJIU MHOW MeTon pemieHus. Hano o0s3aTebHO OCBOUTH
IpOLEAYpY IPHUBEIEHUS YpaBHEHHUS I[IE€PBOTO IMOpPsAKa K YPAaBHEHHIO C pa3AeiICHHBIMU
NEPEMEHHBIMH, TaK KaK IMEHHO TaKUE YPaBHEHHS] MOXHO HEIIOCPEACTBEHHO UHTETPUPOBATh.

Jns nuddepeHnmanbHbIX ypaBHEHUH N — IO MOpsiika 0053aTeNbHO 3HATH MOCTAHOBKH 33/1a4H
Ko, kpaeBoit 3ama4n, 3aa4i Ha COOCTBEHHBIC 3HAYCHUSI.

B Teme, nocesieHHOM JTMHEHHBIM AU(dEepeHIInaTbHbIM YPAaBHEHUSIM N — TO MOPSAIKA, HAIO
3HATh TEOPEMBI O CTPYKType OOIIEro peleHus: OAHOPOAHBIX M HEOJHOPOIHBIX YPABHEHMM, TaK KaK
OHHU YKa3bIBAIOT MyTh MOCTpOoeHHs oOlmiero pemieHus. OOpaTUTh BHUMaHME HA TO, YTO PELICHHE
JUHENHBIX OJHOPOAHBIX AU(P(GEepeHINATbHBIX YpPaBHEHHH N — IO MHOpSAJKAa C IOCTOSHHBIMU
ko3 PuurenTamMmu He TpeOyeT MHTETPUPOBAHUS, @ CBOJUTCS K YUCTO anredpanyeckoi mpoodieme
HaXO0XJIEHHS KOpPHEH COOTBETCTBYIOLIEIO XapaKTepUCTHYECKOTro ypaBHeHus. Hano 3Hath BHJI
YACTHBIX PENICHUN JTUHEWHBIX OJHOPOIHBIX MU((dEepeHINaTbHBIX YPaBHEHUH N — IO TOpsSAKa C
MOCTOSTHHBIMU KO3(pPHUIIMEHTaMU B 3aBUCUMOCTH OT BH/1a KOPHEH XapaKTepUCTHUECKOTO YPABHEHHUS.

Hano yerko ysiCHUTH alrOpUTM MOCTPOCHMS YACTHBIX PEIICHUI JIMHEWHBIX HEOJHOPOIHBIX
muddepeHIIMATBHBIX YPaBHEHUH METO/I0M Mo100pa (METOJJ0M HEONPeIeIeHHbIX K03()PUIIMEHTOB),
0o0paTuB BHHUMAaHUE HA TO, YTO B 3TOM CIIyyae BHJ YACTHBIX PEIICHUI HEOJHOPOJHOTO YpPaBHEHUS
COOTBETCTBYET MO CTPYKTYpPE 3aJaHHOU MPABOIl HaCTH.

1o Teopuu BepOsATHOCTEH U MaTeMaTUYECKON CTAaTUCTHKE HEOOXO0IMMO, MTPEXkKAE BCETO, YETKO
YCBOUTH OCHOBHBIE MOHSTHUSI TEOPUU BEPOSTHOCTEH, OUEHBb IIUPOKO HCIOJIb3YyEMbIE B Pa3IUYHbIX
NPUIOKEHUAX: TOHIATHE CIYy4YallHOrO COOBITHS U €ro BEpPOATHOCTH, CYMMBI M IPOU3BEICHUS
COOBITHI, TOHATHUS CIIy4aliHOM BETMYMHBI U 3aKOHA €€ paclpeesIeHNss MaTeMaTUYECKOT0 0KHUIaHus
U JUCTIEPCUH CITyYalHOW BEJTMYUHBI.

Hano noHATh, 4TO BEPOATHOCTh — ITO YMCIIOBas Me€pa CTENEHH BO3MOXKHOCTH IMOSIBICHUS
CIly4aifHOro cOOBITHA. 3HATh KJIACCHMYECKOE, CTATHCTUYECKOE M T'€OMETPUYECKOE OIpe/eieHus
BEPOATHOCTH, CBSI3b U paziinuuve MeXIy HUMH. HecMOTps Ha BHEIIHIOI MPOCTOTY KJIACCHYECKOU
(bopMyJIBI ONIpeieIeHNs] BEpOSATHOCTH CITy4aifHOTO COOBITHS A: , HEMOCPEICTBEHHBIN MOICYET YUCIia
N BCEBO3MOYKHBIX MCXOJI0OB HCTIBITAHUS U M - YUCJIa OJIAarONPUSITHBIX UCXOJ0B TpeOyeT MPUMEHEHUS
dbopmyn komOuHATOpUKH. [IpH 3TOM B Ka10i1 KOHKPETHOW 3a/1aue HaI0 MPOAHATN3UPOBATh, KaKOH
TUI COEIMHEHUN BO3HUKAET, KOIJa U3 HEKOTOPOrO MHOXKECTBA 3JIEMEHTOB H3BJIEKAETCS JPYroe
MOJMHOXECTBO (3TO MOTYT OBITh pa3MEeLIeHUs, IEPECTAHOBKU WU coueTaHus ). [Ipu BeramrcieHun
BEPOATHOCTEH CIIOKHBIX COOBITHI HAZ0 YMETh NPEACTaBUTh UX B BUJE CYMMBI WM MPOU3BEACHUS
(MM CyMMBI TIPOM3BENEHHI) MPOCTBIX COOBITUM M MPUMEHUTH COOTBETCTBYIOIINE OCHOBHBIC
TEOPEMBI TEOPHH BEPOATHOCTEN.
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Hano 4erko pa3nmnyarh TUIBI CIIy4aWHBIX BEJIMYUH — JUCKPETHBIE U HEIIPEPHIBHBIC U 3HATH
OCHOBHBIC 3aKOHBI HMX pacmpernencHus (OmHomHanbHBIN, IlyaccoHa, THIepreoMeTpUyYecKHid,
0COOEHHO, HOPMaJILHBIN 3aKOH pacipeIe/ICHNs).

Jlig onucaHusl 3aKOHOB pAacIpeNeNeHUs] HEMPEPBIBHBIX CIy4YallHBIX BEIMYUH IPUMEHSIOT
UHTErpalbHyl0 (DYHKIHMIO pacHpelesiCHUs BEPOSITHOCTEH Cilyd4allHOW BEIMYMHBI M IUIOTHOCTh
BeposiTHOCTEW . Hazmo ycBOUTH ompesneneHus, BEpPOSITHOCTHBIA CMBICI M CBOMCTBA 3TUX (DYHKIIHIA,
CBSI3b MEX]ly HUMH U pacyeTHbIe (GOPMYIIbI Ul UX ONpPEeAETICHHUS.

Hano 3Hath ompenenenue, pacdeTHeie (OPMYJIbl M BEPOSTHOCTHBIN CMBICT OCHOBHBIX
YHCJIOBBIX XapPaKTEPUCTUK CIy4alHOM BEIMUYMHBI — MaTEMaTUYECKOTO OXHUIaHWUA (CpeIHEro
3HAYCHUS) U JUCIIEPCUHN (XapaKTEPUCTHKH pa3dpoca BO3MOXKHBIX 3HAUECHUS CIy4YailHON BETMUMHBI
OTHOCUTEJIBHO CPETHETO 3HAYCHHUS).

C Tteopuell BEpOSATHOCTEH TECHEWIIMM o00pa3oM CBsi3aHA MaTeMaTH4YeCKas CTaTUCTHKA
BosbIMHCTBO ee BbIBOJIOB 0a3upyeTcs Ha Mpe/iebHbIX TEOpEMaxX TEOPHH BEPOSTHOCTEH.

Bce xapakrepuCTHKHM, H3ydaeMble B Kypce MaTEMaTHUECKON CTAaTUCTHKH, SBISAIOTCA
CTaTUCTUYECKUMHU aHAJIOraMH COOTBETCTBYIOILIMX XaPAaKTEPUCTHK, PacCMaTpUBAcMbIX B TEOPUU
BEPOATHOCTEN, MOTYYEHHBIMU Ha OCHOBE OTPAaHUYEHHOTI'0 YKMCJIA ONBITHBIX 1aHHBIX. ClleJ0BaTEIbHO,
€CJIM, HAlpUMeEpP, MaTEMATUYECKOE OKUJAHUE W JUCIEPCHs CIy4alHOM BEJIWYUHBI, U3yYacMble B
TEOPUHU BEPOSITHOCTEH, SIBIISAIOTCSA XapaKTEPHBIMU HECIy4YalHBIMU YMCIIAMM, TO UX CTaTUCTHYECKHE
AQHAJIOTM — BBIOOpPOYHAsl CpeaHsss W BbIOOpOYHas (WJIM HCHpaBJIEHHAs) AMCIEPCHUS SBISIOTCA
CJly4aifHBIMU BEJIMYMHAMHU, 3aBUCAIIMMU OT 00bEeMa U TUIA BBIOOPKH U PA3IUYHBIMU I PA3HBIX
BBIOOPOK.

Hano o0s3arenbHO 3HATh U yMETh BBIUMCIIATH TOUCUHbIE OLIEHKH HEM3BECTHBIX NapaMeTpOB
pacnpeneneHus CiIy4alHONM BEJWYMHBI - BBIOOPOYHYIO CpPEJHIOI0 U BBIOOPOYHYIO (WM
UCIIPaBJICHHYIO) IMCIEPCHIO, TaK KaK Jr00ast cTaTUCTUYecKast 00paboTKa CBOAUTCS, IPEXkKAE BCETO, K
HAXO0XJIEHUI0O UMEHHO 3TUX XapakTepucTuk. Cienyer oOpaTUTh BHUMaHUE Ha TO, YTO ATH OLECHKU
SIBIISIIOTCSI TPUOIM>KEHHBIMH, OCOOEHHO I BEIOOPOK Masioro o0bema, U AJIsl CYKJIE€HHs O TOYHOCTH
U HAJIeKHOCTH ATHX OILIEHOK HAJ0 yMETh NMPUMEHSITh MHTEPBAJIbHBIE OLIEHKH U 3HATh METOJIUKY
IIOCTPOEHHUS JJOBEPUTENIBHBIX HHTEPBAJIOB.

VYcnemnHoe u3ydyeHrne TUCHUILIMHBL «Bpiciias marematnka», mpruodpeTeHrne HeOOXO0AUMbIX
KOMITETEHIIMH, YMEHHUI 1 HaBBIKOB BJIQJICHUS MAaTeMaTHUYECKUM almapaTtoM TpeOyeT OT CTYIEHTOB
OOJIBIIION camMOCTOATENHHON paboThl. Heobxoammo oOpaTuTh BHUMaHWE, YTO KOJIMYECTBO YacCoOB,
OTBO/IMMBIX Ha CAMOCTOSITENIbHYIO pa00Ty B COOTBETCTBUH C Y4€OHBIM IJIAHOM, OOJIbIIIE YHCIIA YACOB,
OTBOJMMBIX Ha BCE BUJIbI ayAUTOPHBIX 3aHATUH.

CamocrositenbHass paboTa sBISETCS OJHUM M3 BHJIOB yueOHbIX 3aHsATHH. Llemb
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CaMOCTOSITENIbHOE MOJyuYeHUE CTYJEHTaMU HaBBIKOB
paloThI B MporpaMMe MaTeMaTHYECKOr0 MOJICIMPOBAHUS, pACCMAaTPUBAEMBIX B MPOLIECCEe U3YUECHUS
JUCIUTUINHBI.

AyIuTOpHas caMOCTOSATENIbHAS padoTa M0 TUCIMITIIMHE BBIMOIHACTCS Ha yUYEOHBIX 3aHATHAX
0J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U MO €r0 3aJJaHuIO.

BHeaynutopHass camocrosiTenbHas paboTa BBINOJHSETCS CTYJIEHTOM IO  3a/IaHUI0
npernoaaBaTesis, Ho 6e3 ero HemocpPeICTBEHHOTO Y4aCTHsl.

3aoauu camocmoamenbHoil padomul cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHON paboThI;

- OCBOECHHUE COJIEP’KaHUs JUCLMILIINHBL;

- yrayOseHue coiep KaHus U 0CO3HaHNWE OCHOBHBIX MOHATUN AUCIUIIIINHBL;

- ICTIOJIb30BaHKE MaTepraia, COOpaHHOTO ¥ MOJTYYEHHOTO B X0/ CAMOCTOSTENIbHBIX 3aHATHI
U1 3P PEKTUBHOMN MOATOTOBKH K IPOMEXKYTOYHOH aTTECTALlUH.

Buowl éneayoumopnoii camocmoamenvnoii pabomul:

- BBITIOJTHEHUE pacueTHO-TpaduIecKux padorT;

- IOAATOTOBKA K MMPOMEKYTOYHOMN aTTECTALlUY;

- IOATOTOBKA K CEMUHAPY;
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JI71s1 BBIMOSTHEHUS JTF000TO BH/Ia CAMOCTOSTENILHON pabOThl HEOOXOIUMO MPOMTH CIEIYIOIINE
JTaIllbl:

- OTIPEJICTICHUE LIEJIH CAMOCTOSATEIBHON PabOTHI;

- KOHKPETHU3aIUsl M03HaBaTEeIbHOM 3a/1a4H;

- CAaMOOIICHKA TOTOBHOCTH K CaMOCTOSITEIbHOM paboTe;

- BBIOOD a/IEKBaTHOTO CIIOCO0a ACUCTBHS, BEAYIIETO K PEIICHHUIO 3a/1a4H;

- ITAHUPOBAHHUE PAOOThI (CAMOCTOSITEIILHON MIIH C TOMOIIIBIO MPETIOIaBaTEs) Hall 3aJ[aHUCM;

- OCYILECTBJICHHE B IIPOLIECCE BBIMOJHEHUS CAMOCTOSTEIBLHON pabOThl CaMOKOHTPOJIS
(MTPOMEKYTOYHOTO U KOHEYHOT'0) PE3yJIbTATOB PA0OTHI M KOPPEKTUPOBKA BBITOIHEHUS PaOOTHI;

- pediekcus;

- ipe3eHTaIMs paboThI.

7 oHJ OLIEHOYHBIX CPEACTB

B npornecce 00ydyeHus: MCIONB3YIOTCS CIEAYIOLIME OLIEHOUHbIE (OPMBI CAMOCTOSITEIbHOMN
paboThI CTY/IEHTOB, OLICHOYHBIE CPEJCTBA TEKYIEro KOHTPOJS YCIEBAEMOCTH U MPOMEXYTOYHBIX
aTTecTaluu:

- pacyeTHO-TpaguvIecKue padboTHI,

- KOHTPOJIbHBIE Pa0OTHI;

- TECTUPOBAHHUE;

- 3Q4eT;

- HK3aMEH.

OneHouHbIE CPEICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE 3a/1aHUs
MHAMBUIYAIbHO JJIS KaXA0r0 00y4aromerocs.
B pesynbrare ocBOeHUS AUCUUIUIMHBI (MOAYJIS) GOPMHUPYIOTCS ClEAYIOIINE KOMIETEHIINN:

Koa xoMnereHuun HaumeHoBaHMe KOMIIETEHIIUH BBIITYCKHUKA

OIIK-1 Cnoco0OeH UCIoIb30BaTh IOJIOXKCHHUA, 3aKOHBI 1 METOJAbI €CCTCCTBCHHBIX
HAayK U MaTCMAaTUKHU IJId pCUICHU 3aaa4 HH)KCHCpHOﬁ ACATCIIBHOCTHU

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3YJIbTATOB 00y4eHusi

Haumenosanue
Bun xoHTpOns
KOHTPOJIS Kpatkas xapakTepucTHKa KOHTPOJIS
Ne n/nt pe3ybTaToB
pe3ybTaToB pe3yIbTaToOB O0yUYECHHUs
00yueHus
00yueHus
OOywarommiics B~ TEUYEHHE  CeMecTpa
CaMOCTOSITENIbHO BBITIOJIHSAET PAJl pacyeTHO-
PacuetHo-
. rpapuueckux paboT mo teme pasnena. Ilpu
1 rpadudeckas Texymuit
5 IIPOBEpKE Iperno/iaBaTelb OLIEHUBAET
abora
P KayecTBO  OQOpPMIICHHS,  NPABUIBHOCTH
pacyeTos.
Pemenne KOHTPOJIBHOM paboThI
KoHntponbHas .
2 5 Texymmii OCYILECTBIISICTCSI HAa TIOCIEJHEM 3aHATUU
aboTa
P u3zydaemoro paszena. KoHrposnbHas pabota
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BBIIIOJIHACTCS ~ MHAUBUAYAIBHO  KaXKIbIM
cryneHroM. Ilpu mnposepke mnpenopaBaTeib
OLICHMBAET IIPABWIBHOCTb IPOU3BEIECHHBIX
pacyeTos.

Tect

Texymmi

TecTupoBaHHe MPOBOJUTCS Ha IOCIEIHEM
3aHATUM M3y4yaeMOW TeMbl. TecTUpoBaHUE
ocyuiecTBiasiercs, JuOO0 NOpU  MTOMOLIA
KOMIIBIOTEPHON CUCTEMbI TECTUPOBAHMUSL, TUOO
C HCIIOJIb30BAaHMEM BBIIAHHBIX TECT-33JJaHUI
Ha OymaxHoM Hocutene. B pamkax
TECTUPOBAHUS IIpOBEpsETCS 3HaHUE
TEOPETUYECKON Oa3bl.

[IpomexxyTouHbIN

3auer

[IpomexyTouHas arrecTanusi 00y4yaroUIMXcs B
dbopMe 3auera NHPOBOAUTCS MO pe3yjbTaTam
BBINOJIHEHUSI BCEX BHJIOB Y4eOHOH paboTHl,
IOPEIYyCMOTPEHHBIX Y4eOHBIM  IUIAHOM IO
JAHHOM JUCHMIUIMHE (MOJYJII0), IMPH 3TOM
YUUTBHIBAIOTCS PE3YJIbTAThl TEKYILErO0 KOHTPOISA
yCIIEBAEMOCTU B TeueHHe cemecTpa. OreHka
CTEIeHH JIOCTHKEHUS o0y4armuMucs
IUIAHUPYEMBIX ~ pe3yJbTaTOB OOY4YeHHs 11O
TUCIAIIINHE (Momymio) MIPOBOJIUTCS
mpernojaBaTesieM, BEAYIIMM  3aHATUA 10
JUCLHUIUIMHE (MOJYJII0) METOJIOM AKCHEepPTHOM
OLICHKH.

Ilo wToraM mnpOMEXYTOYHOW AaTTECTALMHU II0
JTUCLUITTUHE (MOJYJII0) BBICTABIISIETCSl OLIEHKA
«3aUTEHO» WU «HE 3aUTEHO».

3auer mnpoBoauTCs B ycTHOM (¢opme. B
ay/IMTOPUM HAXOJIUTCS TMpernojaBaTellb U He
Oosee 5 ueroBeK U3 uncia CTyJeHTOB. Bo Bpems
IPOBEJEHUS  3a4eTa  €ro  y4acTHHKam
3arpenaeTcs UMeTh MpHu cebe U UCIONIb30BaTh
cpeactBa  cBsi3M (COTOBBIE  TenedoOHBI,
MUKpOGOHBI U TIp.). CTyACHTY BBIIAeTCS OMIIET
c Tpemst BOIIPOCaMHU. KonuuecTtso
JOTIOTHUTEIBHBIX BOIIPOCOB — HE OoJjee JBYX.
KonuuecTtBO  JOMOJHUTENBHBIX  BOMPOCOB
3aBHCUT OT TIIOJIHOTHl OTBETa CTYJEHTa.
JlmutenbHOCTD 3adera 2 yaca (120 MuHyT).

K mpoMexyTo4HOH arrecTanuu IOy CKaroTCs
TOJIBKO CTYAEHTBI, BBIIIOJIHUBIINE BCE BHJbI
y4eOHO# paboThl, MperyCMOTpEeHHBIE paboueit
NporpaMmMoil 1o  aucuuiuiniHe — «Bbicmias
MaTeMaTHKa.
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5 DK3aMeH

IIpomexxyTOUHBIN

[TpoMexyTouHasi aTrTecTanusi OOydYaromuxcs B
dopme 3K3aMeHa MPOBOAMTCS MO PE3yJIbTaTam
BBIMIOJIHEHHUSI BCEX BHJIOB Y4eOHOH paboTHl,
NPEIYyCMOTPEHHBIX ~ Y4eOHBIM  IUIAHOM IO
JTAHHOM AMCUUIUIMHE, TIPU 3TOM YYHUTBIBAIOTCS

PE3YIBTATEI TCKYLIETI'O KOHTPOJIA YCIIEBACMOCTHU

B TeueHue cemectpa. OlLleHKa CTEICHU
JOCTIDKEHUST  OOy4YaroLUIMMUCS  IUIAHUPYEMBIX
pe3yabTaToB  OOydeHUs 10  JUCLHUIUIMHE
MPOBOIUTCA  IpENoAaBaTeiIeM,  BELyIUHUM
3aHATUSA 110 JUCLUILUIMHE METOAOM JKCIIEPTHON
oneHku. Ilo  wuroram  mpPOMEKYTOUYHOM

arrecralyuym 110 JUCHHUIIIMHE BBICTABIIICTCA

OLICHKa

«OTIIMIHOY,
«yJOBIIETBOPUTEIILHO»
«HEYJIOBJIETBOPHUTEIBHO).

«XOpOouIo»,
HJIn

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yUeHUs

[Toka3zaTreneM OIEHMBAHUS KOMIIETEHIMI Ha PAa3JIMYHBIX dTanax UX (OPMHUPOBAHHUS

ABIACTCA HJOCTHXKCHUC

TUCIUILIMHE (MOIYJIIO).

o0y4JarolUMHUCSl JIAaHUPYEMBIX PE3yJbTaTOB OOy4YeHUs 110

Kpurtepun oueHnBaHus
IMoka3arennb 5 3 4 5
He 3auteno 3auTeHo
3HATH: OOyuatoruiics OOyuatoruiics OO0yuaroruiics OO0yyaromuiics
TEOPETHUYCCKHUE JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
OCHOBBI JIMHEHHOM [TOJIHOE OTCYTCTBHE | HEMOJIHOE YaCTUIHOEC MOJTHOE
anreOpeI 1 WM HEIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUEC
AHATUTHYCCKOU COOTBETCTBHUE CJICAYIONINX 3HAHUMN: | CICAYIOIINX 3HAHUMA: | CICIYFOIIUX 3HAHHMA:
TCOMETPUH, CJCIYIONINX 3HAHUN: | TCOPETUUCCKUE TCOPETHYCCKHE TEOPETHYCCKHUE
KOMIUIEKCHBIE TEOPETUYECKHE OCHOBBI JINHEHHOM OCHOBBI JINHEHHOU OCHOBBI JINHEHHOU
qrcIa; OCHOBBI OCHOBBI JIMHEHHOH anreOpel 1 anreOpel 1 anreOpsl u
mudepeHIHaIbHOT | aIreOpEl 1 AHATUTHYCCKOU AHATUTHYECKOH aHATUTHYCCKON
0 M UHTETPAITBHOTO AHATTUTHYECKON TEOMETPHH, TEOMETPHH, TEOMETPHH,
HCYHCIICHUS TeOMETPHH, KOMILTEKCHBIE KOMIUTEKCHBIC KOMILICKCHBIE
(GyHKIUU OHOH H KOMILIEKCHBIE YHCIIa; OCHOBBI YHCIIa; OCHOBBI YHCIa; OCHOBBI
HECKOJIBKUX YHUCJIa; OCHOBBI muddepennmaipior | auddepenuuansaor | auddepeHInanTsHOT
MEPEMEHHBIX, nu(hepeHIMaIbHOT | 0 U HHTEIPAIbHOTO 0 ¥ UHTEIPAILHOTO 0 ¥ UHTErPATBHOTO
BEKTOPHOTO U 0 M UHTETPATBHOTO HCYHCIICHUS WCYHUCIICHUS HCYUCIICHUS
TapMOHUYECKOT0 HCYHCIICHUS (GYHKIMU OJTHOU 1 (hyHKIMU OJTHOM 1 (QDYHKIMH OJTHOM U
aHau3a, TCOPUH (GYHKIMU OJTHOM U HECKOJIBKUX HECKOJIbKUX HECKOJIBKUX
OOBIKHOBEHHBIX HECKOJBKUX MIEPEMEHHBIX, TIepPEeMEHHBIX, MEPEMEHHBIX,
muQpepeHINaTbHEIX | TICPEMCHHBIX, BEKTOPHOTO U BEKTOPHOTO U BEKTOPHOTO U
ypaBHEHHUIA B BEKTOPHOTO U TapMOHHUYECKOTO TapMOHHUYECKOTO TapPMOHHYECKOTO
o0Beme, TapMOHHUYECKOTO aHaM3a, TCOPUH aHaIn3a, TEOPUHN aHalm3a, TeOpUN
JOCTATOYHOM JUIS aHam3a, TCOPHH OOBIKHOBEHHBIX OOBIKHOBEHHBIX OOBIKHOBEHHBIX
M3YYCHUS OOBIKHOBEHHBIX muddepeHnuanpHbx | auddepeHnnanbHeX | auddepeHIHaTbHBIX
€CTECTBEHHOHAYYHBI | Iu(¢epeHINaIbHbIX | yPaBHEHUN B ypaBHEHHH B ypaBHEHHI B
X IUCLMILIMH Ha YpaBHEHHI B o0BeMe, o0beMeE, o0beEME,
COBPEMEHHOM o0beme, JIOCTATOYHOM IS JIOCTaTOYHOM IS JIOCTATOYHOM IS
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HAy4YHOM YPOBHE; JOCTATOYHOM JUIS M3YYCHUS M3Y4CHUS H3yYCHUS
OCHOBHBIC TIOHATHS M3YYCHUS €CTECTBEHHOHAYYHbI | €CTECTBCHHOHAyUYHBI | €CTECTBEHHOHAYYHBI
1 YTBEPKICHUSA €CTeCTBEHHOHAYYHBI | X JAWCIUIUINH Ha X ITUCIHIUIMH Ha X TUCHUIUIAH HA
BEKTOPHOTO X TUCHHIUIAH Ha COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM
aHau3a, TEOPHH COBPEMEHHOM HAay4YHOM YPOBHE; HayYHOM YPOBHE; HAyYHOM YPOBHE;
(byHKL[l/II/I HAay4YHOM YPOBHE; OCHOBHBIC ITOHATUS OCHOBHBIC ITOHATUA OCHOBHBIC ITIOHATUA
KOMIIJIEKCHOTI'O OCHOBHBIC ITOHATUA " YTBCPIKACHUA N YTBECPIKIACHUA 1 YTBECPKIACHUA
MIePEMEHHOT O, U YTBEPKACHUS BEKTOPHOTO BEKTOPHOTO BEKTOPHOTO
PAI0B, TEOpUU BEKTOPHOTO aHanu3a, TeOpUn aHanuza, TeOpuu aHalu3a, TeOpUn
BEPOSITHOCTEH. aHau3a, TeOpUn GbyHKIIMN GbyHKIIHH QyHKIIH
GbyHKIMN KOMILJIEKCHOTO KOMILJIEKCHOTO KOMIUIEKCHOTO
KOMIUIEKCHOTO TIepEeMEHHOTO, TIepeMEHHOTO, MIEPEMEHHOT 0,
TIepEeMEHHOTO, PAIOB, TEOPUHN PAIOB, TEOpUHU PSIOB, TEOPUH
PAIOB, TEOPUH BEPOSTHOCTEH. BEPOSTHOCTEH. BEPOSTHOCTEH.
BEPOSATHOCTEH. Jormyckarorest CobomHo
HE3HAYNTEIIbHBIC omepupyer
OIINOKH, proOpPETEHHBIMHI
HCTOYHOCTH, 3HAaHUAMU.
3aTpyAHEHUA IpU
AHAJIUTUYCCKUX
onepanusx.
YMeThb! OOyuJatomiuiics He OO0yuatomuiics OO0yuaromtuiics OO0yuaronuiics
peuars 3a1a4u u YMEET UJU B JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
YIpaXHSHUS HEJIOCTaTOYHOH HEMNOJIHOE YaCTUYIHOE TIOJTHOE
HCTIONB3Y S CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OCHOBHBIE METO/TBI, pemiaTh 3a1a4u U CIICYIOIIIX CIIeTYFOTITIX CJIeTYFOIITIX
HU3Y4YEHHBIE B Kypce | yHpPaKHEHUS YMEHUI: YMEHMI: YMEHUIL:
JTUHEWHOW anredpe U | UCTONB3Ys pemiaTh 3a1a4d U pemaTs 3a1a4n 1 pemaTs 3a1a4d 1
AHATTUTHYECKON OCHOBHBIE METO/TBI, YIpaXHEHUS YOpakHEHUS YOpaKHEHUS
T€OMETPpHUU; HU3YUYCHHBIC B KypCe HCIIOJIb3YA HCIIOJIB3YA HCIOJIB3Ys
oInepupoBaTh ¢ JIUHEHHOM anreOpe U | OCHOBHBIC METOIBI, OCHOBHBIC METO/BI, OCHOBHBIE METO/BI,
KOMIIJICKCHBIMU aHAJIMTHYECKOM HU3YUYCHHBIC B KypCe N3Y4YCHHBIC B KYypPCE HN3Y4YCHHBIC B KYypCE
YUCIIaMU; TE€OMETPHH; JIUHCHHOM anreOpe U | JTUHEHHOU anredpe U | JIMHEHHON anredpe u
HCIOJIb30BaTh ONepUpoBaTh ¢ AHATUTUYECKOU AHAUTUYECKON AHATTUTUYECKOM
MaTeMaTU4YeCKHi KOMITJIEKCHBIMU TEOMETPHH; TEOMETPUH; reOMETpHH;
ammapar npu YUCJIAMU; ONepUpOBATH C ONEepUpOBATH C ONEepUpOBATH C
HU3YYEHUH HCIIOJIb30BATh KOMILJIEKCHBIMU KOMILJIEKCHBIMH KOMILJIEKCHBIMU
€CTECTBEHHOHAYUYHbl | MaTeMaTUYECKUN YUCJIAMU; YHUCIIAMU; YUCIIAMU,
X TUCTIATUIHH; ammapar npu HCTIOJIH30BATh HCIIOJTH30BATh HCTIOTb30BaTh
CTPOUTH HU3YYEHUH MaTeMaTU4eCKHUil MaTeMaTU4eCKuil MaTeMaTU4YECKHUM
MaTeMaTH9IecKre €CTeCTBEHHOHAYYHBI | ammapar Impu ammapar npu ammapar mpu
MOOCIN q)I/I3I/I‘IeCKI/IX X JUCHMIIJINH, U3Yy4YCHUHN N3y4YCHUUN N3y4YCHUUN
HBHCHHﬁ, CTPOUTH €CTCCTBCHHOHAYYHBI €CTCCTBCHHOHAYYHBI €CTCCTBCHHOHAYYHbI
XUMHUYECKUX U MareMaTU4ecKue X JTUCLUIUINH; X JUCUUILINH; X IUCUUIUIHH;
TEXHUYECKUX Mozienu (PU3NIECKUX | CTPOUTH CTPOUTH CTPOUTh
MIPOLIECCOB; SIBIICHUH, MaTreMaTu4ecKue MaTeMaTH4eCKHE MaTeMaTH4eCKHe
aHAIU3UPOBATh XUMHUYECKUX U Mozienu GU3NICCKAX | MOJEIH (PU3UUCCKUX | MOACTH (PH3HUCCKIX
pe3yabTaThl TEXHUYECKUX SIBJICHUI, SIBJICHU, SIBITCHIA,
peleHust MIPOLIECCOB; XUMUYECKUX U XUMUYECKUX U XUMUYECKUX U
KOHKPETHBIX 33/1a4 C | aHaJH3HpPOBAThH TEXHUYECKIX TEXHUIECKUX TEXHIYIECKHUX
LIENBIO TTOCTPOCHHUS pe3yIBTaThl TIPOIIECCOB; TIPOIIECCOB; TIPOIIECCOB;
0oJiee COBEPIICHHBIX | pEIICHU aHATU3UPOBAThH aHATM3UPOBATH aHAIM3UPOBATh
MoOZeIeH; KOHKPETHBIX 3aJ1a4 C | Pe3yJIbTaThl pe3ynbTaThl pe3ynbTaThl
aHATU3UPOBATh 1IETIBI0 TIOCTPOCHUS pereHust penieHus penieHus
pe3yabTaThI 00Jiee COBEPIIICHHBIX | KOHKPETHBIX 3384 ¢ | KOHKPETHBIX 3a/1a4 C | KOHKPETHBIX 33]a4 C
JKCIEPUMEHTA; MoJienel; LIENBIO TOCTPOCHUS LEJIBIO TIOCTPOCHUS LEJIBIO0 TOCTPOCHHUS
NPUMEHATh METOIBl | aHAIU3UPOBATH OoJiee coBepUICHHBIX | Oojiee COBEpILIEHHBIX | 0oJiee COBEPIICHHBIX
aHaJIN3a " pe3yJIbTaThl MOJIeIeH; MOJIeJIeH; MOJIEJIEH;
MOJEJIMPOBAHUS MIPU | SKCIIEPUMEHTA, aHAIU3UPOBATh aHAIM3UPOBATH aHAIM3UPOBATH
peueHuu MIPUMEHSTh METOABl | PE3YJIBTATHI pe3yabTaThl pe3ynbTaThl
poheCCHOHANIPHBIX | aHallu3a SKCIIEPUMEHTA, 9KCIIEPUMEHTA; JKCIIEPUMEHTA;

3a1a4; NIPUMECHATH

MOJICTTUPOBAHMS TIPH

IIPUMEHATH METOABL

TIPUMECHATH METOIBL

IIPUMEHATH METOBI
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METO/IbI BEKTOPHOTO
aHanM3a, TCOPUU
byHKIMN
KOMIIJIEKCHOTO
MIEPEMEHHOT0,
TEOPHUH PSIOB,
ONEpaIOHHOTO
HCYUCIIECHUS JUIs
MTOHUMAaHUs
a/IeKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HAHUI
Hay4YHOH KapTHHBI
MHpa.

pemeHnu
po¢heCCHOHATHHBIX
3aja4; MPUMEHATh
METO/Ibl BEKTOPHOTO
aHaNM3a, TCOPUU
GbyHKIMN
KOMIUIEKCHOTO
MIepPEMEHHOT 0,
TEOPHU PSIJIOB,
ONEepaloOHHOTO
WCUUCIICHUS JUIs
TTOHUMaHHSA
aJleKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HAHUI
Hay4HOH KapTHUHBI
MHpa.

aHanu3a u
MOJEJIMPOBAHUS [TPU
pelIeHnn
npodeccuoHaIbHBIX
3a/1a4; IPUMEHATh
METOJbI BEKTOPHOI'O
aHau3a, TEOPHH
GbyHKIMN
KOMIUIEKCHOTO
NIEPEMEHHOT0,
TEOpUH PSIOB,
ONEepPaMOHHOTO
HMCYHUCIICHUS AJIs
TIOHUMAaHMsI
aJieKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HAHUI
Hay4HOU KapTUHBI
mupa. Jlonyckarorcs

aHamm3a u
MOJEIUPOBAaHUS IPU
pelIeHnH
npodeccrnoHaIbHBIX
3a/1a4; IPUMEHSATh
METOBI BEKTOPHOTO
aHau3a, TEOPUH
GbyHKIMH
KOMIUIEKCHOTO
TIEPEMEHHOT0,
TEOPHH PSLIIOB,
OIEPALIIOHHOTO
HCYHCIICHUS IS
TTOHUMaHUs
aJIeKBaTHOM
COBPEMEHHOMY
YPOBHIO 3HaHUM
Hay4HOU KapTUHBI
MHupa. Y MEeHUs

aHaIM3a u
MOJIETTMPOBAHMS TIPH
peleHnn
poheCCHOHATIBHBIX
3a[a4; IPUMEHATh
METOABI BEKTOPHOI'O
aHaln3a, TeOpUN
DyHKIIH
KOMILUIEKCHOTO
MEePEMEHHOTO,
TEOPHUHU PSIZIOB,
OTIEPAIIIOHHOTO
WCUHUCTICHUS IS
TTOHUMAaHUS
aJeKBaTHOU
COBPEMEHHOMY
YPOBHIO 3HaHUI
HAay4HOU KapTUHBI
mupa. CBoOOAHO

3HAYUTEIIbHBIE OCBOEHBI, HO ornepupyer
OLINOKH, JIOITyCKaroTCA PUOOPETEHHBIMU
TIPOSIBIISIETCS HE3HAYHUTENILHbIC YMEHUSIMH,
HE0CTaTOYHOCTh OILINOKH, MIPUMEHSET UX B
YMEHUH, 110 psIIy HETOYHOCTH, CUTYaIUsIX
TIOKa3aTemnew, 3aTpyIHEHUs MIpU TIOBBIIIEHHOH
00ydJaromuics AQHAJTUTHYECKUX CJIO’KHOCTH.
UCTIBITBIBAET oTeparnusix,
3HAYNTEIIbHBIC nepeHoce yMeHui Ha
3aTpyAHEHHS IIPU HOBBIE,
OICpUpPOBaHUN HECTAaHAAPTHLIC
YMCHUAMMU IIPU UX CUTyaluu.
IepeHoCce Ha HOBbIE
CUTYyallMU.
BJIAJ/IETh: OOyuaromuiicst  He | OOyuaromuiics B OO0yuaromuiics OO0yuatomuiics B
HaBBIKAMHU BlIaJieeT WIM B | HEJOCTATOYHOM YaCTHYHO BIIAJICET: HOJIHOM 00BbeMe
MIPUMEHEHHS HEI0CTaTOYHOM CTETICHH BIIA/ICET: HaBBIKAMH BJIaJICET:
JIMHEIHOW anreOpsl | CTENEHH BiajeeT HaBBIKaMHA MIPUMEHEHHS HaBBIKaMHU
1 aHATUTUYECKON HaBBIKaMHA TIPUMEHEHHS JMHEHHON anreOpsl | IPUMEHEHUS
TEOMETPHUH K MIPUMEHEHUS TUHEWHOW anreOphl U aHAIUTUYECKOUN JTUHEWHOU anreOphl

€CTECTBEHHOHAYYHbI
M ((pHu3HUECKUM U
TEXHUYECKHM)
3ajia4aM; HaBbIKaMH
MIPUMEHEHHS
METOJIOB
mddepeHunpoBanu
ST 1 UTHTETPUPOBAHUSA
(byHKIMH, OCHOBHBIX
AQHATUTHYECKUX U
YHCIIEHHBIX METOOB

TUHEWHOU anreOphl
1 QaHAIUTUYECKOU
TreOMETPHUH K
€CTECTBEHHOHAYYHbI
M ((pHU3HYUECKUM U
TEXHUYECKHIM)
3aja4aM; HaBbIKAMHU
MIPUMCHECHHS
METO/I0B

T epeHIIPOBaHN
sl 1 UHTETPUPOBaHHUS

1 aHAJTUTUYECKON
reOMETPHUH K
€CTECTBEHHOHAYYHBI
M ((pU3HUECKUM U
TEXHHUYECKHM )
3aJja4aM; HaBbIKAMHU
MPUMEHEHHS
METO/I0B

T pepeHIIPOBaHI
s Ml UHTETPUPOBAHUS
(yHKIHH, OCHOBHBIX

FeOMETPUH K
€CTECTBEHHOHAYYHbI
M (puzrueckum u
TEXHUYECKUM)
3aj1a4aM; HaBbIKAMHU
PUMEHEHHS
METOJIOB

T pepeHITIPOBaHN
sl 1 MHHTETPUPOBAHHUSI
(YHKIHIA, OCHOBHBIX
AHAJMTHYECKUX U

U aHAJTUTHYECKOMN
TEOMETPHUH K
€CTEeCTBEeHHOHAYYHbI
M (pu3ruecKkum u
TEXHUYECKHUM)
3a7a4aM; HaBbIKaMH
MIPUMEHEHHUS
METO/IOB

TG hepeHIMPOBaHN
sl 1 MHTETPUPOBAHMS
(hyHKIMHA, OCHOBHBIX

penreHus (YHKUMIA, OCHOBHBIX | QaHAIUTHYECKUX YHCJICHHBIX METOJIOB | aHAJMTHYECCKUX U
anreOpanyecKux u AQHATUTUYECKUX U YHCIICHHBIX METOJIOB | pEeLICHHs YHCJICHHBIX METOJIOB
auddepeHInaNbHBIX | YUCICHHBIX METOJIOB | PEIICHHS anredpanyecKkux u peeHus
YpaBHEHHUH U UX permeHust anredpanyeckux u muddepeHmanpHbIX | anredpandeckux u
CHCTEM; HaBBIKAaMHU anredpandeckux u muddepeHnanbHbIX | YpaBHEHUH U UX muddepeHmanbHbIX
MIPUMEHEHHS muddepeHunanbHbIX | ypaBHEHUH U UX CHCTEM; HaBbIKAMHU YpaBHEHUI U UX
TIOJI0KEHHUH ypaBHEHHUH U UX CHCTEM; HaBbIKAMHU NPUMEHEHHS CHCTEM; HaBbIKAaMU
BEKTOPHOTO CHCTEM; HaBbIKaMHU [IPUMEHEHHS HOJIOXKEHUH MIPUMEHEHHS
aHaNM3a, TCOPUU IIPUMEHEHHS TIOJI0KEHHUH BEKTOPHOTO TIOJIOKEHUH
GbyHKIMN TIOJI0KEHHUH BEKTOPHOTO aHaJM3a, TEOPUU BEKTOPHOTO
KOMIIJIEKCHOTO BEKTOPHOTO aHaM3a, TEOPUU ¢$yHKIMH aHaJM3a, TEOPUU
NIEPEMEHHOTO, aHAJIN3a, TCOPUH GyHKIUH KOMIUIEKCHOT'O $yHKUMH
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TEOPHUH PSIOB,
OTIEPAIIHOHHOTO
WCYHCIECHUS IS
MIPUMEHEHHS B
npodeccHoHaATbHON
JeSITENbHOCTH Ha
COBPEMEHHOM
YPOBHE 3HAHMII.

¢GbyHKIHN
KOMILJICKCHOTO
MEPEMEHHOT 0,
TEOPHH PSIJIOB,
OIEePaHOHHOTO
HUCYHUCIICHUA OJIs1
MPUMCHCHNS B
npodheCCHOHATEHON
JIeATEbHOCTH HA
COBPEMEHHOM
YpOBHE 3HaHUH.

KOMILJIGKCHOTO
MEPEMEHHOT 0,
TEOPHH PSJIOB,
OIIEPAIIMOHHOTO
HCYUCIICHUS IS
IPUMCHCHUA B
npodeCCUOHATBHOM
JEeATELHOCTH Ha
COBPEMEHHOM
YPOBHE 3HaHUH.
OO0yJatomuiics
UCTIBITHIBAET
3HAYUTEIIbHbIC
3aTpyIHEHUS [IPU
MIPUMEHEHHUU
HaBBIKOB B HOBBIX
CHUTYaIHSIX.

TIepEeMEHHOTO,
TEOPHH PSIIIOB,
OTIEPAIIOHHOTO
WCYHCIICHUS IS
MIPUMEHECHHS B
npodeCCHOHATBHOM
ACATCIBbHOCTH Ha
COBPEMEHHOM
YPOBHE 3HAHUH.
HaBbiku ocBO€EHBI,
HO JIOIyCKAaOTCs
HE3HAYHTEIEHBIC
OIIIHOKH,
HETOYHOCTH,
3aTPYOHEHUS IPH
AHATTUTHYECKIX
oTIepanusx,
[IEpEeHOCEe YMEHUN Ha
HOBBIE,
HECTAaHAAPTHLIC
CUTYallUH.

KOMILJIEKCHOTO
MEPEMEHHOTO,
TEOPUU PSIJIOB,
OTEPALIOHHOTO
WCUUCIICHUS ISl
IMPUMECHCHUA B
npoeCCHOHATBHOMN
JACATCIbHOCTH HA
COBPEMECHHOM
YPOBHE 3HaHUH.
CBobOoaHO
MPUMEHSET
MOJTy4EHHbIC
HABBIKU B CHUTYaIHIX
TOBBIIIIEHHOM
CJIOKHOCTH.

IIkaja oueHMBaHKMSs IPOMEKYTOYHON aTTeCTALMM: 3a4eTa

HIkaJnaa
OLICHUBAHUSA

Onucanue

3ayTeHo

BrimonHens! Bce BUbI yueOHOM paboThI, pe1yCMOTPEHHBIE YUYEOHBIM IIJIAHOM.
CrymeHT  [eMOHCTpUPYET COOTBETCTBUE  3HAHWMM, YMEHHUH, HaBBIKOB
NPUBEACHHBIM B Ta0iMLax I[0Ka3aTeiasiM, ONEpUpyeT NpUOOpPETEHHBIMU
3HAHWSAMH, YMEHHUSAMH, HaBBIKAMH, IPUMEHSET UX B CUTyallUsX IOBBIIICHHON
CJIIO)KHOCTH, HE€ HCIIBITBIBACT 3aTPyAHEHUN IPU AHAIUTUYECKUX OIEpalusx,
NIEPEHOCE 3HAHUI M YMEHHI Ha HOBBIE, HECTAHJAPTHBIC CUTYAlMH.

He 3aureno

He BbimonHeH oauH uinu Gojiee BUJIOB yueOHOW pabOThI, MPEAyCMOTPEHHBIX
y4eOHbIM 11aHOM. CTyJIeHT JEeMOHCTPHpPYET TIOJIHOE OTCYTCTBUE WM
HEJ0CTaTOYHOE COOTBETCTBUE 3HAHWM, YMEHUM, HaBBIKOB IPUBEJIECHHBIM B
TabIUIAX TOKAa3aTeNsiM, JIOMYyCKAalTCs 3HAYMTENNbHbIE OLIMOKH, MPOSIBIAETCS
OTCYTCTBME 3HAHWI, yMEHUH, HABBIKOB I10 sy ITOKA3aTEJIEH, CTYICHT HE MOXKET
OIIEpUPOBATh 3HAHUSIMU U YMEHUSIMU IIPH UX NIEPEHOCE HA HOBBIE CUTYAlUH.

IIkana oneHUBaHUA IPOMEKYTOYHOM aTTeCTALMU: IK3aMEHa.

[Ixana onieHnBaHus

Onucaunue

OTIN4HO

BeimonmHeHsl Bce BWABI yUeOHOH pabOThI, TPEIyCMOTPEHHBIC

y4eOHbIM TuIaHOM. CTyJIEHT JE€MOHCTPHUPYET COOTBETCTBHE 3HAHUM,

YMCHI/Iﬁ, HaBBIKOB TPUBCIACHHLBIM B Ta6m/1uax IIOKa3aTeisiM,

OICpUupyeT HpHOGpCTCHHHMI/I 3HAaHWAMH, YMCHUAMHU, HABBIKAMMU,

NpUMCHACT HUX B CUTyalUusdaX MMOBBIIIEHHOM CJIOKHOCTH, HC

UCIBITBIBACT  3aTPyJHEHUN IPHU  AHAJIUTUYECKUX  OIEpaLUsiX,

[IEPEHOCE 3HAHUW U YMEHUH HA HOBBIC, HECTAHJAPTHBIC CUTYaLUU.

Xopomuio

BeimonHeHsl Bce BWABI  yUeOHOH pabOThI, TPEIyCMOTPEHHBIC

y4eOHbIM  T1aHOM.  CTyIeHT  JIeMOHCTPHUpPYET

COOTBETCTBHC 3H3HPII>1, YMeHI/If/'I, HaBbIKOB IIPHUBCACHHBIM B Ta6nnuax

YaCTHYHOC
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1oKa3aTessiM, ONepupyeT NpUOOPETEHHBIMU 3HAHUSMH, YMEHMSIMHU,
HAaBBIKAMH, IPUMEHSET UX B CUTYALMSIX ITOBBIIIEHHON CJIOXKHOCTH.
IIpu sTOoM MOryT OBITH JONYLICHBI HE3HAUYHUTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU AHAIUTUYECKUX OllepalusiX, IEPEHOCEe
3HaHUI M YMEHMI HA HOBBIE, HECTAaHAAPTHBIE CUTYALINH.

YI[OBJ'IGTBOpI/ITeHLHO

Boimonnensl Bce BuAbl  y4eOHOMl paboOThl, MpeayCMOTpPEHHBIE

y4eOHbIM I1aHOM. CTYJICHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3HAHUH, YMEHH, HABBIKOB MIPUBEJCHHBIM B Ta0JIMIaX IMOKA3aTeIsIM,
JIOMYCKAIOTCS 3HAYUTEIbHbIC OLIMOKM, MPOSBISIETCS OTCYTCTBUE
3HaHUM, HaBBIKOB II0 psAly IIOKa3aTelleu,

YMEHUH, CTYIEHT

HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYyAHCHHA IIPpH  OIICPHUPOBAHUU

S3HAHUSAMU U YMCHUAMU IIPU UX IICPCHOCEC HA HOBBIC CUTYallUH.

HeynosnerBopurensHo

He BbmonmneH oxuH wik 0Oojiee BUIOB y4eOHOM pabOTHI,
MPEAYCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYIEHT JEeMOHCTPUPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTAaTOYHOE COOTBETCTBHE 3HAHUM,
YMEHHH, HaBBIKOB TPUBEICHHBIM B TaOIMIaX MOKa3aTeNsiM,
JIOMYyCKAIOTCS 3HAYMUTEIbHBbIC OIIMOKH, TPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHUH, HABBIKOB I10 Py IOKa3aTeleH, CTyIeHT HE MOKET
OTEPUPOBATh 3HAHUSMU W YMECHHSIMH TPU WX MEPEHOCE HA HOBBIC

CUTYyallUH.

IIIkana omeHUBAHUS TEKYIIECro KOHTPOJIsA.

HaumeHnoBanue KOHTPOJIA

[IIxana orteHMBaHUA Omucanue

pe3yIbTaTOB OOyUECHHUS

Pacuetno-rpaduueckas
pabora

OtnuuHo - PaboTa criana B
CpPOK, pacueTHast 1
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
UMEIOTCSI HEIOUETHI, He
BIUSIONIIE Ha KOHEYHBIN
pe3yJibTar.

Xopouio - pacyeTHas 4acTh
BBITIOJTHEHA BEPHO, B
rpadu9IecKoi YacTH eCTh
3aMeuyaHus

Y 10BNETBOPUTENBHO - B
pacueTHOI 4acTH eCTh
3aMeuaHus, MeTOJ
BBITIOJTHCHHMSI TpauaecKoi
YacTH BbIOpaH BEPHBII
HeynosnerBopurensbHo - B
pacyeTHOM U rpaduIecKoit

3amanue Ha PI'P BrigaeTcs Ha
TIEPBOM 3aHITHH
COOTBETCTBYIOIIETO pa3jena
JHUCIUIUIMHEL B CJAEeTCS I10
OKOHYAHUH U3yUECHUS
COOTBETCTBYIOIIETO pa3jena
JucAIInHBL. PI'P momkHE
OBITH BBIIIOJHEHBI U
0(OpMIIEHBI B COOTBETCTBHH C
TpeOOBAHUSIMHU METOMUCCKUX
yKa3aHu# kadeapsl.




35

4acTAX €CTh rpyOble
3aMeyaHusl.

KonTponbHas pabora

OtinuHoO - PaboTa BBICOKOTO
Ka4ecTBa, YPOBEHb
BBITTOJIHEHHSI OTBEYAET BCEM
TpeOOBaHUSM, TEOPETUUYECKOE
coJiep>KaHue Kypca OCBOCHO
MOJTHOCTHIO, 0€3 TPOOEIIoB,
HE00XO0IMMbIE MPAKTUYECKUE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepHagoM c(hOPMHUPOBAHBI,
BCE MPEITyCMOTPEHHBIE
porpamMmoi 00ydeHust
yueOHbIe 3aJaHuUs
BBITOJIHEHBI, JINOO HEKOTOPhIE
U3 BBINOJIHEHHBIX 3aJJaHUN
coJiepKaT He3HAUNUTEJIbHBIE
OIIMOKH

Xopouio - YpoBeHb
BBITTOJIHEHHSI PAa0OTHI OTBEUAET
OOJIBILIMHCTBY OCHOBHBIX
TpeOOoBaHU, TEOPETUUECKOE
coJiep>KaHue Kypca OCBOCHO
YaCTHYHO, HO MPOOeEsbl HE
HOCSIT CYIIECTBEHHOTO
XapakTepa, He00X0AUMbIe
NPaKTUYECKUE HABBIKU
paboThI C OCBOCHHBIM
MaTepHaioM B OCHOBHOM
c(hopMUPOBaHbI, HEKOTOPHIE
BU/IbI 33JTAHUI BBITIOJIHEHBI C
OIIMOKaMHU.

Y 10BIE€TBOPUTENHHO -
Teoperuueckoe conepkaHue
Kypca OCBOCHO YaCTHYHO,
HE00XO0IMMBbIE TIPAKTUIECKUE
HaBBbIKU pabOTHI HE
c(hopMUPOBaHBI,
OOJIBIINHCTBO
MPEeLyCMOTPEHHBIX
IIPOrpaMMoOH 3aJaHui He
BBINOJIHEHO; TIPU
JIOTIOJTHUTEIbHOU
CaMOCTOSITENIbHOM paboTe Haj
MaTepHUajJIoM Kypca BO3MOXHO

3amuTa TeMBI BKIIFOYAECT
pelieHue 3a1a4 B ay IUTOPUH B
TE€YEHUE OJTHOM Napsl U
MPOXOJIUT MOCIIEC U3YYCHUS
COOTBETCTBYIOIIETO

pasnena. buneTrsl cocTOAT U3
BOIIPOCOB, MO3BOJISOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
KoMneTeHuii. Ha oTBeThI
otBoauTcs 1,5 Jaca.
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MOBBILICHUE Ka4eCTBa
BBITOJIHEHUS] YUEOHBIX
3aJIaHUMN.
HeynoBieTBopuTensHO -
Teoperuueckoe conepxaHue
Kypca He OCBOEHO,
HE00X0IMMbI€ IPAKTUYECKHE
HaBBIKU PaOOTHI HE
c(OpMHUPOBAHBI,
IIPElyCMOTPEHHBIE
IIPOrpaMMoOM 3a1aHus He

BBITIOJIHEHbI
Tect conepxut 20 3agaHui, TectupoBanue
IIPABWJIBHBIN OTBET Ha | OCYILECTBIISACTCSL, TUOO0 pU
3aJJaHu€e COOTBETCTBYET | IIOMOIIY KOMIIBIOTEPHOMI
Oamry. Bpems TecTupoBaHus - | CHCTEMBbI TECTUPOBAHMS, JTUOO
30 munyT. CTyneHTy C UCIOJIb30BAaHUEM BBIIAHHBIX
IIPEIOCTABIISAETCS 1BE TECT-33aJJaHUN Ha OYMaKHOM
TectupoBanue 1o HOMBITKU JJIs1 IPOXOXKACHUS Hocurene. Bpems
MIPOMICHHON TEME tecta. MakcuMmanpHas olieHKka | TectupoBanus 30 MuH. 3aTeM
3a TecT - 20 6amnoB. Tect OCYILECTBIISICTCA MPOBEPKA
CUYMTAETCS YCIIEIIHO TECTa dK3aMEHATOPOM U
IIPOMJCHHBIM, €CIIU CTYACHT BBICTABJIICTCS OLICHKA
nai He meHee 60% COIJIAaCHO METOIUKU

MPAaBUIIbHBIX OTBETOB (HaOpasl | BBICTABICHHS OIEHKU.
He MeHee 12 6asuioB).

7.3 OueHo4HbIE CpeACTBA

7.3.1 Tekymuii KOHTPOJIb

Komnnexm 3a0anuit ona evinoanenus pacuemno-zpaguyueckux paoom (PI'P)
PI'P Nel, uacmo 1

-11 O 2 0 2
3ananue Nel. Jlanbt matpuet A=| 1 3 2 | w B=|0 -3 3
4 0 -3 1 1 -1

Bemonuuts neiicteus: A2 +8B' .
3ananue Ne2. ITpooIKuTh JaHHOE MaTpuuHoe paBenctBo (2A+3B)° —4A° —6AB =...

U TIPOBEPUTH €ro JUIst MaTpull 4 1 B U3 epBoro 3aJaHusl.
3aganue Ne3. BoruncinuTh onpeaenuTens AByMs CIOCOOaMU: pa3IoKEeHUEM IO IIepBOi

CTPOKE U Pa3NI0KEHUEM TI0 TIEPBOMY CTOJOILY.
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10 -1 2

02 1 -1

11 -1 1

11 -2 1

3ananue Ne4. JInis JaHHON MaTpHIBI HAUTH 00paTHY10 MaTpuily. ClienaTh NpoOBEPKY.

1 0 2
1 1 0]
-1 2 3

3amanune Ne5. Pennts Mmatpuunoe ypasaenune AXB =C (maiitu X). Caenats npoBepky.

SR

3aganue No6. HaiiTu paHr MaTpHuiibl.

1 -1 2 3
0 5 4 3

2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3a0anus no pewieHuro cucmem JUHEHHBIX A12e0pauidecKux ypasHeHuil
3aganue Nel. Pemuth cuctemy Metosiom Kpamepa. Cnenatb npoBepKy.
X, +4X, =Xy =2
2X +2X, +3X, =7
3% +6X,—2X%;, =1
3ananue No2. Pemuth cuctemy u3 Nel meTooM oOpaTHON MaTpHULIbI.
3aganue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.
3amanne No4. Pemnth HEOTHOPOHYIO CUCTEMY MeToioM ['aycca. Halitu oOmee pemienue u
YaCTHOE pelIeHHE.
X, + X, +2X; +3X, =5
3X, +2X, —4X, —2X, =1
oX, +4x, + 4x,=11
3amanne NoS. Pemuth 0fHOpOHYIO cUcTeMY MeToqioM ['aycca. Haiitu oOriee pemenue u
OCP.
2%, +6X, —9%x; -9x, =0
4%, —5%;+ X, =0
3X, +3X, =X, —4x,=0"
X, —3X, +2X; +5X, =0
PI'P Nel, uacmp 2
3amanme Nel. TTokasaTh, 4To BEKTOpEl M, N, P 00pa3yroT 6asucC B IPOCTPAHCTBE U

Pa3JoKUTh BEKTOp a@ II0 ATOMY Oa3ucy:

m=(-12),7=(20,3), p=(-2-11),a=(5—413).
3anmanue No2. Jlaubl BekTopbl M u N . BBIACHUTH — KOJUIMHEAPHBI JIM BEKTOPH & U b.

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—-m.
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A
,ecnn |M|=6+2, || =2, (M,M)=135", a=6n-m.
3ananue Ned4. Jlan A ABC . Haittu /B, ecrm A(1;-1;2), B(3;3;2),C(7;1;2).

3ananune No5. Tlpu kakux "X Bektopbl @ u D mepnenmukysspHsi?
a=(x;1;-4),b =(x-3;12; x).

3amanne Ne3. Haiitu |§

3aganue Ne6. Haiitu nmomaas napanienorpaMma, HOCTPOEHHOIO Ha BekTopax a u b .
_ A T
a=2m-5nb=m+n,|m| =12, |n|=3, (M, N) =5

3anmanue No7. Haiitu mmomans tpeyronsauka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -
7).
3amanue No8. JlaHbI BEeKTOpHI 4, b, T . Boscauts — KOMILJIaHAPHBI JIM BeKTOpbl. Eciin
BEKTOPHI HE KOMIUTAHAPHBI, TO HAWTH 00bEM IMapajuieNenuIeia, TOCTPOSHHOTO Ha BEKTOPax
a,b,cu OTIPEICNIUTh — KaKyI0 TPOUKY OHH 00pa3ylor.
a(l;-1;5),b(2;4;-2),c(3;0;1).
3amanue No9. [lns nuHEHOTro onepaTtopa A 3agaHbl 00pa3bl 0A3MCHBIX JIEMEHTOB
Ag,, Ae,, A€,. 3anucats matpuiy onepatopa A B Oasuce €, €,, €, u HaiiTh 0Opa3
aneMeHTa X .
Ae, =7¢e +3e,-2¢€,, Ag,=¢, —¢€,+4¢e
X=2€ —4¢, +¢€,.

3amanue Nel0. Haiitu coOCTBEHHBIE 3HAUEHUS M COOCTBEHHbBIE BEKTOPHI IMHEHHOTO

. -4 1
orieparopa, 3aJJaHHOTO B HEKOTOPOM Oazuce Matpuiieid A :( 7 2) .

PI'P Ne 1, uacms 3
Baganne Nel. Tlpsimast |, mpoxomut uepes Touky A mapamiensro Bektopy (. [lpsimas |,

IPOXOIUT Yepe3 TouKy B mepnenaukymnspHo BekTopy N . HailT TOUKy mepecedeHus MpsMbIX U
yron mexxay mumu, ecmn — A(3;5), 0 (1;3), B(0;5), n(-3;4).
Bamanue Ne2. [lana mpsimast |, . Ipsimast |, mpoxomut yepes toukn A u B . Haiitu

paccTosiHie OT TOYKH nepecedeHus npsiMbix |, u |, xo mpsimoii |,

, :{;‘:;ts:f” A(4:0),B(7:3), I,:9x-12y+2=0.
3ananne Ne3. Haiitu paccrosuue ot Toukn M, 10 miockoctn @ , mpoxozsiiiei yepes

Touky A meprenmukyisipHo Bektopy N, ecmu M (0; 1;7), A(2;-1; 4), N(6;22; -3).
3aanue Ned4. Haiitu yrosi Mex 1y IIIOCKOCTBIO ¢ M IUIOCKOCTBIO [3 , IPOXOsIei uepe3

touku A, B u C,ecin a:5Xx+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).

3amanue NoS. 3amucaTh KAHOHHYECKUE YPABHEHHS TIPSIMOM, 3aTaHHON OOIIUMH
YpaBHEHUSMHU.

X+2y—-9z2-10=0;
3x+4y+8z-24=0.
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3amanue Ne6. Haiiti Touky nepeceuenus npamoii | ummockoctn @ u yrom mexmy
HUMU.
X+2 z-1
I :—:X:—; a:Xx+2y-3z-12=0.
3 4 -2
Baganne Ne7. Ilpsimast |, mpoxomut uepe3 touku A u B. Ilpsmas |, mpoxoxur gepes
TOYKY M TepHeHANKYISIPHO IIOCKOCTH ¢« . Haitti yroa mexay npsimeivu |, u |, v BBIsICHUTS —

JIeKaT JIM OHM B OJJTHOM IJIOCKOCTH HUIIH CKpPCIIUBAKOTCA.

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

3ajmanue Ne8. Iy jaHHON KpUBOM T + 25 =1 ykazaTh (OKYCBHI, SKCLIEHTPUCHTET,
TupekTpuchl. IlocTpouTs KpuBYyt0, H300pa3uTh (OKYCHI, AUPEKTPHUCHI.
Saganme Ne9. Tpusectn ypasrenne kpusoit 9X° —25y° —18x + 200y —616=0 «

KaHOHUYCCKOMY BUY U ITOCTPOUTH KPUBYIO.

Ipumepol ¢apuanmos KORMpoLHBIX pabom
Bapuanr.
1. HaiiTi 3Ha4eHHs MATPHYHOTO MHOTrOuNeHa F(A)

f(x)=—x"+2x? —x+3,A=(_1 OJ
3 2

2. HaiiTi panr MaTpHIlbl IPUBEIEHUEM K CTYIIEHYaTOMY BUY g 2 6 3 13

1 -3 13 5 17

1 2 1
3. BeraucauTe onpeneanTeNb NPUBEICHUEM K CTYIIEHYaTOMY BUIY 3 5 3
2 7 -

4. Haiitu matpuity, oOpaTHyto AaHHOM (a). PemnTh MaTpuuHoe ypaBHeHUE (0)
1 2 1

1 -2 -2 3 5
(a) 253 <6>(_3 4J'X=(3 -1 oj

5. Pemmmth cuctemy ypaBHeHUH. YKa3aTh oOlIee U OJTHO YaCTHOE peleHue (a).
Pemmuth cuctemy ¢ momoIeio 00paTHO MaTpullsl U o Gopmynam Kpamepa (0)

4%, +9x, —5%, —8%, =5 X +2X, +%X; =5
(a) 13X, +7X, —2x,—4x, =4 (6) 13X, =5X, + 3%, =—7
2%, +5X, + X, +3%, =3 2X +TX, — X, =13
Bapuant
1. Pacnicars pasnoxeHue BeKTopa X 10 BEKTOpam 6 aF
x=1{5-12,1}, p={1,-30}, q=1{1,-11}, r={0,-12}

2. KonnuHeapHbl T4 BEKTOPHI P U ( ?
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a={2,01}, b={-2,31}, p=2a+2b, q=3a-2b

3. Jlana nupamuna ¢ BepiminHaMu B Toukax AAAA,.
A(-2,4,8), A,(4,-12), A(-8,7,10), A(-3,4,-2)
Hanrn:

a) yron mexxay peopamu AA,, AA,
0) 00beM MUpPaMUJIbI
B) JJMHY BBICOTHI OIyIIeHHOU Ha rpanb AA A,

T') HAaiiTU JUIMHY MeJMaHbl, IPOBEACHHYIO U3 BepUIMHBI A K pedpy A A
4. BBIYUCIIHMTH TUIOMIAb TTapajlIeJorpaMMa, MOCTPOSHHOTO Ha BeKTopax a u b« — yron

MEXIYy BEKTOpPaMHU 6 u a

a=2p+q,b=p-3q,  [p|=2,q=2, a=%.

Bapuant

1. Haiitu paccrosnue or Touku M, 1o miockoctu (Mlel\/lg) :
M, (-9;10;2), M,(0;7;-4), M, (4;8;-1), M,(-2,1,3)
. | x+y+z-2=0
2. BeimucaTh KAHOHUYECKOE YpaBHEHHE TPSMON:
X—y—-3z+6=0

x—2=y—3=z+l .

3. Haiiti TOUKy niepecedeHust NpssMON U IIIOCKOCTH:

1 —4
X+y+2z-9=0.
4. Haiitu touky P, cummerpuunyio Touke P otHOcuTenbHO npsimoii | @ P (0; -1 3) u
x-1_y_2
1 -1 1

5. HanmcaTh ypaBHEHHE IUNIOCKOCTH ¢ NPOXOJALIEH yepe3 TouKy M, m nmepnenaukyaspHo
npsivoit (MM, ): M (3;2;0), M, (4,15), M,(2,-14).
6. HaliT KOCHHYC yIJla MEXy IUNIOCKOCTAMH &) U Q!

o, :3Xx-y+3=0, a,: Xx-2y+52-10=0
Bapuanm 3a0anuii mecma

1.1. Haiiti panr MaTpuLbl IPUBEACHUEM K CTYyIIEHYATOMY BULY g 2 6 -3 -13

1 -3 13 5 17
1 -2 -2 3 5
1.2. Pemith MaTpruHOE ypaBHEHHE X =
-3 4 3 -1 0
X +2X%, +X; =5
1.3. Pemuts cuctemy no gopmynam Kpamepa 3%, —5%, +3%, =7
2X +7X, — %, =13
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2.1. HammucaTh pasnoskeHue BEKTopa X 10 BEKTOpaM p,q,r X = {5, —12,1} , p= {1, -3, 0} ,
q={1-11}, r={0,-12
2.2. BBIYHCIUTH TUIOIAhL TTapajlie]orpaMMa, TOCTPOSHHOTO Ha BEKTOPax aub a- yToJa

MCKAY BCKTOpaMU B n a

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

NG

2.3. lana nupamuza c Bepiraamu B toukax AAAA,. A(6,13), A(6,-2,-3), A(2,2,0),
A,(-510)

HaiiTu navHy MeanaHsl, IPOBEJEHHYIO U3 BepIiuHbl A K pebpy A A

Xx-2 y-3 z+1
1 -4
3.2. Haiftu Touky P, cummerpuunyio Touke P orHocutensHo npsmoii |1 P(0;-1;3) u

3.1. Haiitu TouKky nepecedeHus nNpsiMoi U MIIOCKOCTHU: U X+y+2z-9=0.

x-1 'y 1z

1 1 1
3.3. Hanucatp ypaBHEHHME INIOCKOCTH (¢ NPOXOJAIIEH Yepe3 Touky M u
HEepHeHAUKYIApHO  mOpsiMoit (M,M,): M, (3; 2, O) , M, (415), M,(2-14).

4.1. Jlana KxpuBasi BTOPOro nopsiika x° +4y”> —12x+16y+16=0. [lonyunTs kKaHOHHUYECKOE

ypaBHEHHUE KPUBOM U IOCTPOUTSH .€€

!/ ! 4
4.2. CocTaBUTh MaTpHIly iepexosa ot Oasuca e ,e,,e, K 6asucy e, ,e, e, , eciu
€ =26 +€,+€;; €, =€ —€,+6€,; € =€ +26, +6,

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

Teopus npenesioB u 1uddepeHurnpoBanue PyHKIHUU OJHON NepeMEeHHOI

1. Haiitu npenensr:

(2-n)’ —(1+n)’ Iim\/m_\3/8n3+3

lim
n—o (1+n)2 —(2—n)2 e 4n+5an
2 n?
Iim(zn +3j , Iimn(\/n2+1—n), "m(n—lojm_

2
n—w 2n +1 n—e n-ol N4+1
i 2x° +11x +15 i 4x?
ST xe s 0 sin? 3x
2n+1 —5“71 . Sin3x . ctg7x
- lim—= lim (1-3x)
n>e 302 4 gn x>0 _ X x—+0

0, X<-rx
2. VccnenioBaTh Ha HEMPEPBIBHOCTH U BBITIOIHUTD YePTEX: Y =<SINX, —7 <X <0

7w, X220
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3. Haiitu npousBoaHy10 QyHKIUU:

2(3x" +4x* —x- 2) y = Inarcsiny/1—e®*.

y:

15v1+x
tgx—ctgx |x=tL
y=arctgu. 3t
=sin| —+t |.
__ cosbx y =arctg® +sinln2x
3sin(12x+1) 1—2%>
y:arctg3ln£ y:(\/;)
X+2
X3
sin(x—2y)+—=7x x=e"cost, y=¢'cost

4. CocTaBUTh ypaBHEHUs KacaTelbHOW M HOpMAld K JaHHOH KpPHBOH B TOuke ¢ abcuuccoil X :
y=Xx"+8/x-32, x,=4.

1
5. TIpoBecTH HOJIHOE MCCIe0BaHNe U ocTpouTh rpaduk f (X)=Xx*+—=

X

DYHKIMN HECKOJbKHUX MepeMeHHbIX

L5 ” 4 X2 + 3y2
1. HaiiTu yacTHBIE MPOU3BOIHBIE BTOPOTO MOPA/IKA, YOSAUTECS, UTO Zy, = Z, @ Z=———"—
Xy
2
2. Haiitu rpamuent Gyukuun z= f(X,y) BTouke My(X,,Y,): 2= yT , M,(46).
X
3. ccneaoBath Ha SKCTPEeMyM (GYHKIHIO Z=X" —X+Y° +2Y .
HNHTerpupoBanune
BbIYHCIHMTH HeoNpeaeJeHHbIe HHTErpaibl
dx - X
—,  [x-27%dX, X+1)e"dx, [xcos3xdx, [e*cosxdx,
vt J(x+2)edx, I
J dx f dx J‘ x+18 X X+ X+1 js.in3xdX
x> —6x+18" ' x®+6X+5’ (x-6)(x+2) ' X213 % cos’ X
BbIYHCJIUTD ONpeae/ieHHbIe HHTErpasibl
”j635'n2 cosxd } }( 1)e*d ef dx
in® xcosxdx, , X — X, -
0 01+ 3x 0 1 XA/ 7 +1InX

? T1+x dx ]4 dx }x2+2x
11+«/3x arctgx 1(3x+5)%’ o X*+1

dx,
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J3 X3 2 7.6
——dx, V4—x2dx, 3sin? xcosxdx ,
i N1+ X2 g -([ j\/1+ 3x

1 63 dX
_[(X—l)exdx, I—
0 1 X7 +1Inx
HecoOcTBeHHbIE MHTETIPAJIbI
1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX HHTETPAIIOB SBJISICTCS CXOISITIMCS

T\/;dx, Tx“"dx, T\/Fdx :
1 1 1

2. BeluMcnuTh UHTErpajl, yCTAHOBUTD €r0 CXOAUMOCTD WIIA PACXOIUMOCTb j 1
Sel4+ %P

o0
3. Beraucnuth HUHTErpall, YCTAaHOBUTD €0 CXOAUMOCTb WJIN PACXOIUMOCTD _“n xdx
1

a dx
4. BBILII/ICJ'II/ITB H€C06CTBCHHBII/I I/IHTCFpaJ'I I— , YCTAHOBUTD €I'0 CXOAUMOCTDb WJIN PaCXOANMOCTD.
0

1
dx
5. BBI‘-II/ICJII/ITB HCCO6CTBCHHLII/I I/IHTeI‘paJI _2 B yCTaHOBI/ITB €ro CXO0ANMOCTh UJIN paCXOZ[I/IMOCTb.
-1

0

6. Berunciaurtn HUHTErpaj, YCTaHOBUTH €TI0 CXOAUMOCTb UJIN PACXOIUMOCTDb j

—00

7. BBIYUCIUTL UHTETPAN, YCTAHOBUTB €r0 CXOJAUMOCTb UIIU PACXOAUMOCTD Iln xdx
1
1

o dx
8. Beruncianth HecOOCTBEHHBIN HHTErpall .[_2 , YCTAHOBUTB €TI0 CXOAUMOCTD WJIM PACXOIUMOCTb.
I X
KpaTnbie nuHTErpasinl

1. I3MeHUTh MOPSAJI0K MHTETPUPOBAHUS B IBOITHOM MHTETpasie

a. jdxjf(x y)dy, b. Jl'dyzfyf (x, y)dx.
2x 0 \N

2. BerauciauThb ”(10— x% — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)
3. Beruncinurs

J'I(12x2y2 +16x°y* ) dxdy;
D

D: x=1 y=x? y=-J/x.
4. BeI4uCcIuTh

[[(x* + y)dxdy, D — MHOXecTBO TOUYeK MIOCKOCTH, OTPAHHYEHHOE THHUAMH
(D)

y=x/2, y=2x, y=2/x (x>0).
5. Haittu nnomaap Gurypsl, orpaHU4€HHON JTaHHBIMU JTHHUSMH y= 3/ X,y = 4ex, y= 3, y= 4.

6. Haiitu momans GUrypsl, OrpaHHUEHHOM THHHSIME Y = X°, Y =—X+ 2
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8. Haiitn 00beM Tena, moaydeHHoro BpamieHneM BOkpyr ocu OY  ¢urypsl, orpaHHUeHHOM
mamamu Y=X°, y=1 x=0.
9. Haiitu 00beM Tena, mody4eHHOro BpameHueM Bokpyr ocu OX (urypsl, orpaHIYeHHOM

maamsamME Y =X°,  y© =X.
Konumponvuwvie pabomot (npumepot)

Bapuaunt
1. IlocTpouts rpaduk: y =3COS2X

2. Haittu npenensi:

5-n)’ +(5+n)’ C1- Wy _y_
ml )2 Brn) gt g lim X =X =X=2
naw(5_n) _(5+n) x>0 a2 _1 x52 X% —2X 4+ X—=2
. Alxt=x-1 . (14 xcos2x xiz .
4) lim————= 5) Ilm(—j 6) |Im(X—\/X2—X+1)
2 In(x-1) x>0\ 1+ X COS X x—>20
-X, X<0

3. HccnemoBath Ha HEMPEPHIBHOCTH | BBIIONHUTH UepTek: Y =1 X, 0< X< 2

3, x>2
Bapuaunt
1. Haiitu npousBoxuyo VY, :
X
a) y:arctgglnL 6) y:(\/;)
X+2
X3
B) Sin(Xx—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. BoIUMCIIUTE TIPOU3BOIHYIO 110 HATIPABIEHHIO 8_ ¥ HaliTH MOJIyJIb BEKTOpA TPAJUEHTA JUIs
S

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

3 T
KoopauHat yrisl COSor = ?, COSﬁ = ?, y < E .

Ne2. MccnenoBats Ha skctpemyM pyukmmio Z = XY(1— 4x° - 4y) -5,
Ne3. z=In(y—x*), x=+/sint, y=cost. Haitu %

Bapuant
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Breramcnurs:
16 dx 2
1. -!‘\/;_2. 2. Jl.(2x+1)-1nxdx.
3x> -4 sin’ 3x 2x—1
3. dx. 4, dx. 5 | ——dx.
J.x2+4x * J-cos23x * J.,/4_2x_x2 *

N300pa3uth 00acTh HMHTEIPUPOBAHUA M HM3MEHUTH MOPAJOK HHTETPUPOBAHUS B IIOBTOPHOM
UHTETpaje

0 a5

Jax [r@yay.

-4 0
Bbuucnute miomans (GUrypbl, OrpaHMYEHHOH JIMHUSAMU

b% =2-x°, y=x.

Bapuanm 3ad0anuit mpenupoeounozo mecma.

3agaun

3
1 act 1. y=sinlnx, y,y"=? 2. y=M, dy -2

y =3x* +xe*,%,=2,ax=0,1, ay—?

4. Haiit mpon3BOJHYIO Y, !

a) y —_5 Sin4 X__?’ 6) y — Xarctg7x
V X

B) ¥ + Y — cos3x r) Xx=cost+sint, y=sint—tcost
X
5. Mccnenoats Ha oketpemyM f (X)= (X—3)2 (x—5).

2x
6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH Y =

3
o X
7. Haiitn HanGosbiee, HauMenbiiee sadenue Gyukimn f (x)= 3 —16x Ha otpeske [-5;1].

8. ITocTponth KacatenbHy0 K rpaduky Gpynkuun f (X) =3arccos x* B Touke X = % .

2 4acTb 9. HaiiTu nipenensr:
3+n)’ —(2+n)’ . 2 _
1 tim G ) oy 192X g iy XEE2X23 te5
= (24+n) —(1-n) =0 @ -1 x>-3 X* +5X° +6X w7 193X
3 gacTh
0, x<—-rx

10. HMccnemoBaTh Ha HEMPEPHIBHOCTD U BBITOJHHUTD YepTexkK: Y =<SiNX, — 7 <X<0.
7, X=0
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11. TTpoBecTH MONHOE HCCIeN0BaHNe i TOCTpouTh rpaduk f (X)= 2X 1
X —_
Konmponwsuwvie pabomot (npumepot)
Bapuant
1. ITocTpouts rpaduk: Yy =3C0S2X
2. Halitu npenensr:
_ (5=n)’ +(5+n)’ . 1-cos2x X=X —x—
1) Ilm( )2 ( )2 2) lim———— 3) lim )é X2 X=2
n—>oo(5_n) _(5+n) x>0 @2 _q x=2 X7 —2X +X—-2
1
: ZoX— _(1+XC0S2X )¢ . .
4) ljm VX X1 5) Ilm(— 6) |Im(X—\/X2—X+1)
2 In(x-1) x-0{ 1+ XCOS X x>0
-X, Xx<0

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

3, x>2
Bapuant
1. HaiiTu npou3BoaHyo Y, :
X
a) y:arctgslnL 6) y=(\/;)
X+2
XS
B) SiN(X—2y)+—=7x r) x=e'cost, y=e'cost
y
2. Haiitu lim 11
x> X arctgx
3. IIpoBecTH MOIHOE MCClIeNoBaHue U ocTpouTh rpaduk f (X) =X +—= .
X
Bapuanr.
ou
Nel. BeruncauTe NpOU3BOAHYIO IO HAIIPABIECHUIO a— Y HaliTH MOAYJIb BEKTOpA I'PaueHTa JJIs
S

X
byrxmm U= 2XYy +——+2° srouxe A(6;9;1) B HanpapeHuH, COCTABIIOMEM C OCMH

Jy

T
KoopauHar yriel COSa = ?, Cos f = ?, y < E .

Ne2. Mccnenoath Ha sketpemym dyrxmmo Z = Xy(1— 4x% —4y) 5.

Ne3. Zz=In(y—x*), X=+/sint, y=cost. Haiu %
Bapuant

BreauciauTh:
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16 dx 2

1. . 2. 2x+l ‘Inxdx .
!ﬁ—z I
3x* -4 sin’ 3x 2x -1

3. dx. 4. dx. 5. | ——=d.
J.x2+4x g jcosz3x g '[«/4—2x—x2 g

N300pa3uth 00JaCTh HMHTETPUPOBAHUS W W3MEHUTH MOPSAJOK HHTETPUPOBAHUS B IOBTOPHOM
UHTETpaje

NP
j dx J S5 y)dy.

Bbruucnute miomans (GUrypbl, OrpaHMYCHHOH JIMHUSAMH

2
y=2-x", y=2x.
Bapuanm 3a0anuit mpenupoeounozo mecma.

3apaun
1 gacTp 1. y=sinlnx, y',y"-? 2. y= arcctg\/_ , dy—? 3.
y =3x"+xe*,%X,=2,ax=0,1, ay—?
4. Haiiti Tpou3BOAHYIO Y,
a) yzs‘/sin“XT_3 6) y=x"""
B) exy+%:c053x r) X=cost+sint, y=sint—tcost

5. Uccnenosats Ha okerpemyM f (X)=(x— 3)2 (x-5).

2X
6. HaiiTn nHTEpBaIbl MOHOTOHHOCTH Y = — .
X

3
. X
7. Haiiti HanOobIiee, HaUMeHbIIIee 3HaueHUe GpyHkun f (X) = 3 —16X Ha oTpe3ke [—5;1] .

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

2 4acThb 9. Haiitu npegenst:
_ (3+ny’=(2+n)’ 2 X" +2x-3 :
p imCE) =) ), lim—92X 3y fim X E2XZ5 gy i 195X
"= (24n) —(1-n) x-0 g x>-3 X* +5X° +6X = 193X
2
3 yacTh
0, x<—-rx
10. HccnenoBaTh Ha HEMIPEPHIBHOCTD U BBIIOJHHUTD YepPTekK: Y =<SINX, — 7 <X<0.
m, X=0

11. TIpoBecTH TONHOE HCceR0BaHNe i ocTponTh rpaduk f (X)=— R
X —_
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Coaep:xanue pacueTHo-Tpadguueckoi padoTsl no 1M depeHIHATBLHBIM YPABHEHHSIM.

1)
2)

3)

1)

2)

3)

Mertoab! pemieHuit muddepeHIaaTbHbIX YPaBHEHUN Pa3TUYHOTO TUIIA.
BapuanTt 3axanust
Pemnte ypaBHeHus:

2. \J4+y’dx—ydy=x’ydy,

2
3. y:y +8_y

dx x? x+8’

5. xeyza’)c+(xzyey2 +tgy)dy =0.

Pemmmts 3amaun Komm ai1st ypaBHeHUid:

6. W_2 3 y(@) =1,
dx x° X
7. 4y +x°y = (x> +8)e *y?, y(0)=1.
1
8. Pemwnth ypaBHCHHUE:! Xy exy' =,
yp y y Ix
Pemnte ypaBHeHus:
10. yll’!+yflf :x,
11. y""+5y"+7y'+3y = (16x+20)e*,
12. y"+25y =2c0s5x —sin5x +e™,
1
13. y"-3y'+2y= .
yomsymey (3+e™)
14. Pemmts kpaeByto 3amauy: Y'+2y' +5y=-3sin2x, y(0)=1, y(%j=0.

Pemuts cucTeMbl ypaBHEHUI:

1 {z':y—z, 20. {y’:4y—32+sinx,
y'=z-y. Z2'=2y—17—-COSX.
KonTpoabnas padora Nel
10 00LIKHOBEHHBIM JTH(}epeHHaTbHBIM YPABHEHUSIM NEPBOIo MOPSAIKA
Peminth ypaBHeHuUs1
Bapmuanr 1

xy'=xe " +y
x*dy — (2xy +3)dx =0
(L+ y?sin2x)dx — ycos2xdy =0

Bapuanr 2

xy' = xsinY + y
X

xy' —y=e"y’
(6y? +3x%y +1)y' —3xy? + x* =0
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Bapuant 3
1) Xy =xX2+y2+4y
2) sinx-y'=—-ycosx—sinx

2
3) (Xy+siny)dx+ X?+y2+xcosy dy=0

KonTpoabnas padora Ne 2
10 00BIKHOBEHHBIM JIMHEHHBIM U} PepeHINnATBbHBIM YPABHEHUSIM
N-ro mopsaKka
Bapmuanr 1
Pemuts ypaBHeHust

1) y"—4y"=1-12x°

14 1
SIS

) X
77 CoS—
T
3) Vkasarh BU 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) VYkaszarbh BUJ YaCTHOTO PEIICHHS ypaBHECHHS
y" — 6y’ +13y =e*(cos2x — 2sin 2x)
Bapuanr 3
Pemuts ypaBHeHus1
1) y"+2y' —-3y=e*—-cosx
2) y"+ y=ctgx
3) VYkaszarh BUJ YaCTHOTO PEIICHHS YPaBHEHHSI

y" — 6y’ +18y = xe** cos3x

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

Omnpenenenne BEpOSTHOCTEN CIydyallHBIX COOBITHI, 3aKOHOB paclpeieNieHus: TUCKPETHBIX U
HEMPEPHIBHBIX CIYYANHBIX BETUYHH U UX YUCIIOBBIX XapaKTEPUCTHUK.

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

PacueT craTucTHUeCKHX XapaKTEPUCTUK BHIOOPKHU.

KoMmmuiekT 3axanuit
JJI BBINOJIHEHHS pacuyeTHO-Tpaduyeckux padort (PI'P)
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nmo TMCHMIIJIMHE «Teopnﬂ BCPOHTHOCTeﬁ))

1. V c6opummka umerotcst 10 neraneit, Mano oTIMYarOMUXCs 10 BHEIIHEMY Buay. M3 HuX 6 neraneit
NEPBOro copTa, a 4 — BToporo. KakoBa BEposSTHOCTb TOTO, UTO CPEIU B3ATHIX Hayjady S5 aerajiei
3 okaxyTcsl mepBoro copra?

2. B ypHe 7 WepHBIX MIapOB M 5 KENTHIX MIapoB. HaliTm BepoOATHOCTH TOTO, YTO CpeAH Haynady
U3BJICUCHHBIX 4-X IIApOB OKaXeTcs Ooiiee 2-X KENThIX.

3. BeposiTHOCTH OTKa3a Ka)XJOT0 U3 HE3aBHCHUMO PAOOTAIONINX JIEMEHTOB AIEKTPUYECKON LENH
pasaa P =0,05. Haiitu BepostHoCcTh Ge30TKA3HOM PAGOTHI IEKTPUIECKOM 1IETH.

|_

—
S|

4. Ha paByx craHkax oOpaOaThIBAalOTCS OJHOTHIIHbIE  JeTadd. BeposTHOCTh H3rOTOBJICHHUS
CTaHJAPTHOW JETalu JJis mepBoro cranka pasHa 0,96, a mis Broporo cranka - 0,92. Jleranmm
CKJIaIbIBAIOTCS B OJHOM MECTE, NIPUYEM IIEPBBI CTAaHOK M3rOTaBIMBAacT B 1,5 pa3a MeHbIle
Jeranei, yeM BTOpoil. HaliTm BEpOATHOCTH TOrO, 4YTO B3fATasg Hayjady J€Talb OKaXeTCs
HECTaHJApPTHOM.

5. BeposiTHOCTH TOrO, YTO Hayjaauyy B3siTas JAeTajdb U3 NapTUU cTaHAapTHa, paBHa 0,92. Haiitu
BEPOSITHOCTb TOrO, YTO CPEAU B3ATBIX HayAady LIECTH AETalled HE MEHEE [BYX OKaXKyTcCs
HECTaHJaPTHBIMH.

6. BepostHOCTh Oe30TKa3zHOW paboThl kaxxkaoro u3 700 He3aBUCMMO pPabOTAIOLIMX 3IIEMEHTOB
HEKOTOpOro ycTpoiicta paBHa 0,85. HaiiTh BEpOSTHOCTH TOr0, YTO BBIMAYT U3 CTposA OT 80 10
120 snementoB; poBHO 100 251€MEHTOB.

7. YcTpoHCTBO COCTOUT U3 4-X 3JIEMEHTOB, pa0OTAIOIINX HE3aBUCUMO JIPYT OT Jipyra. BeposiTHOCTh
Ha/IeKHON paboOThl KaXKAOTro 3JeMeHTa B OAHOM HcmblTaHuM paBHa 0,9. CocTaBUTH 3aKOH
pacnpeziesieHus: JUCKPETHOM ciiydaifHOM BeMMYMHBI X - YKClia OTKa3aBIINX JIEMEHTOB B OJIHOM
OIIBITE.

9. YCeTpoicTBO COCTOUT U3 4-X HE3aBUCUMO Pa0OTAIONTUX OJHOTHITHBIX 3JIEMEH "TOB.
BeposTHOCTE Hafe)KHOM pabOTHI KaXa0ro 31eMenTa paBHa 0,995. Haiitu BeposSTHOCTB TOTO, UTO
paboTaroT He MEHee TPEX JIEMEHTOB.

11. Ha cranke usrorasnuBaercs neranb. Ee nnuna X - ciiyyaliHasi BEJIMYMHA,
pacrpeiesieHHas 0 HOpMaJlbHOMY 3aKkOoHY ¢ mapamerpamu: =20 cm, =1,1 cm. HaliTu BeposITHOCTH
TOTO, 4TO JUIMHA JIeTaIu 3aKitoueHa Mexxay 19 cm u 21,1 cm. Kakoe oTkioHEeHHEe JUIMHBI JETaIH OT
MO’KHO FapaHTHUPOBaTh ¢ BepoATHOCTHIO 0,9; 0,99? B xakux npeznenax OyayT JiexKaTb NPaAKTUIECKH
BCE pa3MephbI eTayen?

IIpunoxenne TeOpuu BEpPOSITHOCTEN K CTATHCTHYECKO 00padoTKe JaHHBIX
Jns kaxxnoro BapuaHTa TpedyeTcs:
1. TlpencraBuTh ONBITHBIC JaHHBIE B CTPYNIIMPOBAaHHOM BHE, pa30MB Ha K paBHOOTCTOSIIMX
YaCTHUYHBIX UHTEPBAJIOB.
Haiitu sMmnupuueckyro pyHKIUIO pacipeaeseHus U IOCTPOUTH ee Irpaduk.
[TocTpouTh MOJUTOH U THCTOTPAMMY OTHOCHTENBHBIX YaCTOT.
Bbancnute METOAOM NPOM3BEACHUI UYMCIOBBIE XAPAKTEPUCTUKH BBIOOPKH: BBIOOPOUHYIO
CPEIHIO0, BEBIOOPOYHYIO M UCIIPABICHHYIO JUCIEPCUH, BHIOOPOUHOE CpeHee KBaJapaTHYecKoe
OTKJIOHEHHE.
5. HaliTu TOYeuHBIE OLIEHKM NapaMEeTPOB HOPMAJIBHOIO 3aKOHA PACIpPENeNIEHUs U IUIOTHOCTb
BepositHocTer f(X).
6. HaiiTu wuHTepBaJIbHBIC OLEHKH IAapaMETPOB HOPMAIBHOIO 3aKOHA paclpeieseHus, NPHUHSB
JIOBEPUTENIBHYIO BepoATHOCTE ¥ = 0,951 0,99.

o
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3amanue
Pe3ynbTaThl perucTpanuu CpeaHeil dKCIUTyaTallMiOHHONW CKOPOCTH JIBHXKEHUS aBTOOYCOB Ha
MEXIYTOPOAHBIX MApIIPYTaX MPECTABICHBI B BUJI€ BApHAILIMOHHOTO psijia B Ta0IHIIe

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

BapuaHT TecTa 1o 00bIKHOBEHHBIM AN epeHuaTbHBIM YPABHEHUAM

3AJIAHHUE 1.
YcTaHOBHTE COOTBETCTBUE MEXIY HOMEPOM YPaBHEHUS U €r0 TUIIOM
1) xy'+2y=x"*sin2x 2) (1+ yzsin2x)dx—2ycos2 xdy=0

3) y’—4—Xy:2x\N 4) yN3+2x%Yy =x4/3+2y2 .

- YpaBHEHHE C pa3JIesIOIMMHUCS IEPEMEHHBIMH,
- JuHeiHoe nuddepeHmanbHOe ypaBHEHHE,

- ypaBHEHHE B MOJHBIX AuddepeHuanax,

- ypaBHeHue bepHymin,

- ypaBHEHHUE, IPUBOASILIEECS K OJTHOPOJAHOMY.

3AJJAHME 2.
Jlano ypaBHenue nepsoro nopsaka (5xy° + X°)dx—(y* —=5x*y)dy=0 B popme, conepxanieii
muddepentmansl. [IpuBenuTe ero K BUay, pa3perieHHOMY OTHOCHTENILHO MPOU3BOIHOM.
OTtBet \ |

3AJJAHME 3.
Jlano muddepennuansaoe ypapuenne Y =(2k +3)x*, Torma gynkmus y=2X> sBusercs
€ro pemeHneM nMpu K, paBHOM:

‘ Otser ‘

3AJJAHUE 4.

. 2 dx
OOmmii uuTerpan audepennuanbHoro ypapuenus Yy dy = — umeeT Buz
X

| Otser |

3AJJAHME 5.
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VKaXHUTe WHTETpalIbHYI0 KpHUBYIO perleHus 3amadd  Komm aist  OOBIKHOBEHHOTO
maddepenmansHoro ypapaenus Xy =y-1,  y(l)=2.
YA

N ™ >

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

3AJJAHME 6.
Jlano muddepeHnnanbpHOe ypaBHEHHE BToporo opsiaka Y” = X2 + X. Torja obiee pemeHne

YPaBHEHUsI UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1
Dy=—x*+=x}*+Cx+C 2) y=—x*+=x3+C x+C
)Y 12 3 1 2 )Y 12 6 1 2

3

3) y:ix‘%%x +C,x+C, 4) y=6x*+2x*+Cx.

3AJJAHHUE 7.
Pemenne 3amaun Ko y" =2Xx+1, y(0)=y'(0)=0 uMeeT BUJ

BAPUAHTBI OTBETOB:

3 X3 X2 3 3

X X X
DNy="ugx?® 2)y="ut" Hy=""ux? 4y="1—x
)Y 3 )y ) )Y 5 )Y 5

3AJIAHHUE 8.

Hano muddepeHnumaibHoe ypaBHEHHE BTOpOro mopsiaka 2xy"—Yy =0, Torma ero obrmiee
pelIeHre UMeeT BUJ:
‘ OTtBer ‘ |

3AJIAHHME 9.
Hano muddepeHnmanbHoe ypaBHEeHHE BTOpOro mopsiika Y ctg4x+ 4y’ =0, Torna ero odmiee

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

3) y=C;sindx+C, 4) y=-C;sin4x+C,.
3AJIAHME 10.
KopHr xapakTepuCTHYECKOTrO YpaBHEHHUS PaBHBI kl = kz =-1 k3, 4= 12, rtorma

dbyHIaMeHTallbHasg cUCTEMa PelIeHU JTMHEWHOTO OTHOPOAHOTO AU depeHIInaTbHOTO YPaBHEHUS C
MOCTOSTHHBIMH KO3 (utineHTamMu OyeT UMETh BUJT
BAPUAHTbBI OTBETOB:

1)y, =¢€*, y,=e", y;=cos3x, y,=sin3x
2) Y, = e—x’ Y, = e—2x’ y3 — e3x’ Y, = e—3x
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  pELICHUH OJIHOPOZHOT'O JIMHEHHOT O

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
XapaKTePUCTHICCKOE YPaBHEHIE HMEET BHJT

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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UMeeT BUJI
x> x° x> x?
BAPUAHTBI OTBETOB: 1) y= ?+7—3X +1 2)y= €+7—3X+1 3)
3 2 3 2
y:X—+X——Ex+1 4) y:X—+X—+Ex+l.
3 2 3 2 3
3AJIAHHUE 20.
r_ 3 ’
O6mee pemieHue cucteMbl U GepeHITHATBHBIX YPaBHECHUI { : Y2
Y =2Y1-Y,
MMEeT BUJI
BAPUAHTBI OTBETOB:
y, =C,e”+C,e™¥, y, =C,e?*+Ce ™,
1 2
: Yo = §C1e2x _Cze%x ) Yo = _%Clezx _C2e73X
y, =C.e” +C,e*, y, =C.e ™ +Ce¥,
3) 2 4) 2

y, = ECle2X +C,e Y, = —ECle2x +C,e %,

BapI/IaHT TECTa IO TECOPpUHU BepOﬂTHOCTeﬁ
3AJTAHUE 1
KonnuecTBo cmoco6oB pacnpeaciicHud TpEeX MPU30BbBIX MCCT B OJIMMIIMAAC IO TCOpUU

BeposiTHOCTEN cpeau 10 ydacTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AZTIAHME 2

W3 ypHbl, B KOTOpOH HaxoAsTcs 6 OenbiX U 4 YepHbIX 1Iapa, U3BJIEKAIOT HayAady 2 Iiapa.
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

BepOHTHOCTI/I 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.
BAPUAHTBHI OTBETOB: 1) 2) 3) 4).

3AJJAHHUE 5



55

Bbpocator 2 monetsl. CobOpiTust: A - repd Ha miepBoit MoHeTe, B- mudpa Ha BTOpoil MOHETe

SIBIISTFOTCSL:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMH
3) He3aBUCUMBIMU  4) 3aBUCUMBIMU.

3ATIAHHUE 6
Crynent 31aet 20 BorpocoB nporpammel U3 30. Torga BepoATHOCTh TPaBUIIBHOTO OTBETA

Ha 3 BoIpoca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4)146/203.
3AJJAHUE 7
B nepBoii ypHe 6 Genbix U 8 4epHBIX LIapOB, BO BTOPOil 7 Oenblx U 3 yepHbIX 1mapa. U3
HayJjauy B3STOM YpHBI BBIHYT OJIMH 1map. Torna BEposITHOCTb TOTO, UTO 3TOT IIAP OKAXETCs OeNbIM,
paBHa
| Otser | |

3AJAHUE 8
CoObiTHe A MOXKET HaCTYIUTb JIMLIb IPU YCIOBUM MOSABIEHUS OJHOTO U3 2-X HECOBMECTHBIX

cobwrtuii B, u B, , 00pasyronmx monnyro rpyry. M3sectasl Beposithocts P(B,) =2/3 u ycnoBHbie
BepositHoctr By (A)=1/3, By (A)=2/5. Torna BeposTHOCTb COOBITHSE A pagua
BAPUAHTBHI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/ 45.

3AJIAHHUE 9
JluckpeTHas ciydaiiHasi BeTMYMHA 3a/1aHa 3aKOHOM PacIIpeieIeHUs] BEpOSTHOCTEH
X 1 3 5
P 0,1 0,3 0,6
Toraa eé pyHKIMs pacrpeeeHus BeposTHocTel (X) HWMEET BUJL
BAPUAHTBI OTBETOB:
0 npu X<1 01 npu X<1
0,3 1<x<3 0,4 1<x<3
) F(O=1 0 0 2 Fpg={," " "
0,6 npu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>5
0 npu Xx<1 0 npu X<1
01 1<x<3 01 1<x<3
3) FOO=1, HFO={5 o
04 npu 3<x<5 03 mnpu 3<x<5
1 npu X>5 0,6 npu X>5.
3AJIAHHUE 10

HenpepriBHast cirydaitHas BeTWYMHA 3a]jaHa HHTETPATLHON (QyHKIIHEH
0 npu X<0,

pacnipesienenns BepositHocTelt  F(X)=<x°/9 npu 0<x<3,
1 npu X>3.

Torna mwiotHocTh BepositHoctedi f (X) umeer Bun

| Otser |

3AJIAHUE 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.

3AJIAHHUE 14

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

3AJJAHME 15
HenpepriBHas cinyuaiinas BenmnurHa X TIOJYWHEHA HOPMAJIBHOMY 3aKOHY pacipeiesieHus ¢
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 pacrnpeienieHle 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

MaTEeMaTHYECKOTO OKHIAHWS HOPMAIbHO PpAaCHpeleCHHOro 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-1
Onpenenureny U UX CBOMCTBA. OIIK-1
[Tonstre onpenenutens. MUHOPHI U anreOpandecKue JTOTOTHEHHUS. OIIK-1
CucteMbl TMHEHHBIX alTreOpanvdecKuXx YPaBHEHHM, OCHOBHBIC TIOHATHS U OIIK-1
OTIpeCIECHUS.

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

Pemienue cuctem ITMHEHHBIX aareOpandyeckux ypaBHEHHH METOI0M 00paTHOM OIIK-1
MaTpUIIBL.




58

Meron I'aycca pemeHus cucTeM JMHEUHBIX YPaBHEHU M. OIIK-1
PerreHne npou3BOIbHBIX CUCTEM JIMHENHBIX ypaBHEHUN MeTonoM ['aycca. OIIK-1
Panr matpuist. Teopema Kponekepa — Kanenmu. OIIK-1
OnHOpOHBIE CUCTEMBI JIMHEWHBIX YpaBHEHH. KpuTepuii cyniecTBoBaHuUs OIIK-1
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. KoopauHatsl 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-1
OPTOHOPMHMPOBAHHOM Oa3uce.

VY cnoBusi OpTOrOHAIBHOCTH, KOJJIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JIuHeliHbIe MPOCTPAHCTBA. OIIK-1
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-1
PasnuuHble TUIIBI ypaBHEHUN IIJIOCKOCTH U NIPSIMOM. 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 YPaBHEHUS. OIIK-1
[IpuBeneHre KpUBOM BTOPOIro NOpsJIKa K KAHOHUYECKOMY BHUJLY.

Kanonunueckue ypaBHEHHs 3JUTUIICA, TUIIEPOOITBI, TapadoJIb. OIIK-1
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 (QyHKIHIA. OIIK-1
OrmpeneneHue ¥ TUITH YACIIOBOM TTOCIIEIOBATEIHBHOCTH. OIIK-1
[Ipenen yuCIOBOM MOCICIOBATEILHOCTH. APU(PMETUYSCKUE OTICPAIIUH HAJ OIIK-1
HOCJIICAOBATCIBbHOCTAMMU.

VYcnoBust CyliecTBOBaHUA KOHEYHOTO TIpejielia YUCI0BOM MOCIeI0BaTEIbHOCTH OIIK-1
(reopemsr Ko u Beiiepitpacca).

Bropoii 3amedarenbHbIi peaen. OIIK-1
[Ipenen dbyuaxkuun. OnpenencHus. ['eomeTpryueckas HHTEPIPETANNS TOHATHS TIpeea 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-1
WCTIOJIb30BaHKE TIPH BBIYUCIICHUH TpeenoB. Tadnuia SKBUBaIEHTHBIX OECKOHEYHO

MaJIbIX.

HenpepriBHOCTH QYHKIIMH B TOUKE U HA IPOMeExKyTKe. OTHOCTOPOHHHE MPEIEIbI. OIIK-1
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-1
(hyHKIHH.

ITpousBoaHAS TapaMeTPUIECKH 3aaHHON (QYHKIIHH. OIIK-1
[TpousBoaHast PyHKINY, 331aHHOW HESBHO. OIIK-1
HuddepennupoBanue CI0XKHONU MOKa3aTENbHON (QYyHKIHH. OIIK-1
Huddepenmmpyemocts. Juddepennnan. I'eomerpudeckuii cMbpIch auddepeHIaia. OIIK-1
[TpousBoaubie U AU HepeHIINATBI BBICIINX MTOPSIKOB. OIIK-1
OcHoBuble TeopeMbl AuddepeHnnanbHoro necurcneHus (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.

Acumnrorsl rpaduka GyHKIHH. OIIK-1
DkcrpemyM. HeoOxonumoe yciioBre SKCTpeMyMa. OIIK-1
JlocTaTouyHbIe YCIOBUS 3KCTPEMyMa. OIIK-1
Jloctatounoe ycioBue Bo3pacTanus (yObIBaHMs) (DyHKITHH. OIIK-1
Hawubonbiniee v HanMeHblIee 3HAUCHHsT (DYHKIIMK HAa OTPE3Ke. OIIK-1
BrimykiocTs, BOrHYTOCTb, TOUKa Ieperuda. JloctaTouHoe ycioBre BOTHYTOCTH OIIK-1
(BBITTYKJIOCTH).

Heobxomumoe ycnoBue Touku neperuda. loctarouHoe ycioBue 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€OMETPHUCCKHUM OIIK-1
CMBICIT

OyHKIMK HECKOJIBKUX MEPEMEHHBIX, MOHATHE NOIHOTO nuddepeHuana. OIIK-1
HuddepennpoBanue CI0XHBIX QyHKINNA HECKOJIBKUX NEPEMEHHBIX. OIIK-1
[Tpou3BoHbIE BBICIIMX MOPSAAKOB (GYHKIIUH HECKOJIBKHX IepeMeHHbIX. CMelIaHHbIe OIIK-1
npousBojanbie. Teopema IlIBapia.

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

3amMeHa IepeMEeHHON M HHTETPUPOBAHNE TI0 YACTSIM B HEOTIPEICIICHHOM HHTETpaJIe. OIIK-1

HHuTerprpoBaHue ¢ IOMOIIBIO OBEACHUS MO 3HAK AU QepeHInaa. OIIK-1

WuTerpupoBanne panroHaIbHBIX IPOOEH. OIIK-1

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

WnTerpupoBanne TPUTOHOMETPHUECKUX (PYHKINNA, OCHOBHBIE TPHEMBI. OIIK-1

WnTterpupoBanne nppanroHaIbHBIX QYHKIHH. OIIK-1

VHuBepcaabHas TPUTOHOMETPHYECKas! TOJICTAHOBKA. OIIK-1

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

[IpunoskeHus onpeneneHHoro HHTerpaia K PelIeHuI0 TeOMETPUIECKUX U (PU3NYecKux OIIK-1

3aj1a4.

Brruncnienue miomaiei ¢ moMoIIbo ONMPEAEIIEHHOr0 HHTErpaa. OIIK-1

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

¢dopme.

Brruucnenue niuomaay KpUBOJINHEHHOTO CEKTOPA B MOJISIPHBIX KOOPINHATAX. OIIK-1

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

OIpeJICJICHHOTO HHTETpaa.

BriunciieHre AMHbBI AYTH ¢ TIOMOUIBIO ONPEIEIEHHOTO HHTETpaa. OIIK-1

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

Brruncrenne o0beMa Tenia BpalieHus ¢ MOMOIIBIO ONPEIICHHOTO HHTerpaa. OIIK-1

Brruncnienue mionaay moBEpXHOCTH Tejla BpallleHUs. OIIK-1

HecobGcTBeHHbIE HHTErpalibl IEPBOTO U BTOPOTO THIA. [IOHATHS CXOAMMOCTH U OIIK-1

PacxoIUMOCTH HECOOCTBEHHOTO HHTETrpaia.

HecoGcTBeHHBIE HHTETPAJIBl OT PAa3PHIBHBIX (DYHKIIUH. OIIK-1
Bonpocwt k axzameny (3 cemecmp ounoii ghopmul 06y enus)

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 4acCTHOTO

HMHTETPAJIOB.

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

TopsAKa.

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

YpaBHEHUS [IEPBOr0 NOPSAKA.

I'eomeTrpuueckuil cmbica 001Iero MHTErpajga OObIKHOBEeHHOro j.y. nepsoro | OIIK-1

MopsiaKa.

Juddepennnanbable ypaBHEHUS TMepBoro mopsiaka c¢ paszgeneHHsiMa  u | OIIK-1

Pa3AENSOIMMUCS TTIEPEMEHHBIMH.

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

IIPOU3BOJIBHOM IMOCTOSTHHOM.

Huddepennmanbapie ypaBHeHUsT N-To mopsiaka. OcHoBHbIe ToHATHSA: (opmbl | OITK-1

3aIHCH, TOHSATHUS OOIIETO W YaCTHOTO PEIICHHIA.

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

¢ GepeHIIMATHFHOTO YPaBHEHHS N-TO MOPSIJIKA.

WNuterpupoBanue nuddepeHmanbHbIX ypaBHEHUR N-To mopsinka Metonom | OINK-1

TOHIKECHUS TTOPSJKA.

JIuneitHble oHOpOIHBIE MU depeHIaIbHbIe ypaBHeHH N-To nopsaka. Oomme | OITK-1

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 wactHeiX pemeHuidt  auHEHHOTO  omHOpomHoro  auddepennmanbaoro | OINK-1
ypaBHEHHUA N - O MOPSAJKA C TMOCTOSIHHBIMU KO3((UIIMeHTaMU B 3aBUCHMOCTH
OT BUJA KOpPHEH XapaKTepUCTHUECKOI'0 YpaBHEHHUS.
JIuneiiHble HeOAHOpPOAHBIE mUddepeHanbHble  ypaBHeHus. Teopema o | OIIK-1
CTPYKTYype OOIIEro penieHus.
Pemenne nuHEHHBIX HEONHOPOIHBIX AU depeHnuanbupix  ypaBHenudd ¢ | 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.
Pemenne nuHEWHBIX HEOTHOPOIHBIX nuddepeHmanbHbIX ypaBHeHui metoqom | OIIK-1
BapHallK IPOU3BOJIbHBIX NOCTOSHHBIX.
Cucrembr auddepenunanbibix  ypaBHeHUH. [lonstue HOpmanbHO#M cuctemsbl. | OITK-1
[TonsiTust 0OIIEro M YacTHOIO pelleHui cucteMbl. TeopemMa O TpUBEACHUU
nuddepeHInaTbHOTO ypaBHEHUs N-To MOpsaKa K HOpMaIbHOU cucTeMe. Metoa
UCKJIIOYEHUS] HEU3BECTHBIX.
Bunibl cyyaitHbIX COOBITHH. OIIK-1
Krnaccuueckoe u cratuctudyeckoe ompeneneHus BeposTHOcTH —mnosiBiaeHus | OIIK-1
coObITHs. OCHOBHBIE (hOPMYITBI KOMOMHATOPHKH.
[IpuHIIAIT CTaTUCTUYECKOW YCTOMYMBOCTH OTHOCHUTEIBHBIX YacToT. CBs3b u | OITK-1
paznuuue  MeXay ~KIAaCCMYECKMM UM CTaTUCTUYECKUM  OIpeneIeHUSIMHU
BEpPOSITHOCTH.
I'eoMeTprueckoe onpeneneHe BeposiTHOCTH. 3a1ada broddona. OIIK-1
Anrebpa coObiTuii. IloHsTHS CcymMMBl W mpousBeAeHUs coObituid, wux | OITK-1
reoMeTpuueckas uHTepnperaius. OCHOBHBIE 3aKOHBI aJIreOpbl COOBITUH.
Teopema croxxeHHst BEpOATHOCTEH s HECOBMECTHBIX coObITHi. CnenctBus u3 | OIIK-1
Hee.
Teopema croxkeHHs BEpOSTHOCTEH Il COBMECTHBIX COOBITHI. OIIK-1
Teopema yMHOKEHUST BEPOSITHOCTEH JIJIsI 3aBUCUMBIX M HE3aBUCUMBIX coObIThi. | OIIK-1
[ToHsITHE YCIIOBHOM BEPOSTHOCTH.
TeopeMa 0 BEpOSITHOCTH MOSBICHUS XOTs ObI OJTHOTO COOBITHSI. OIIK-1
DopmyJia MOJTHON BEPOSATHOCTH. OIIK-1
®dopmyna bepnymn. OIIK-1
JlokanbHas u MHTErpangbHas Teopemsl Jlamiaca. OIIK-1
Omnpenenenre W TUNBI coydailHbIXx BenwuuH. [lonstue 3akona pacmpenenenus | OITK-1
CIy4alHOM BenW4MHBL. P pacnpeneneHusl.
WnterpanbHas  ¢yHKuus pacnpesaeneHus BepositTHocted.  Ompenenenue, | OITK-1
BEPOSTHOCTHBIN CMBICI U CBOWCTBA.
[I1OTHOCTE BEpPOATHOCTEM. Ompenenenue, BeposTHOCTHBIA  cMbicn  u | OIIK-1
CBONCTBA.
Cesi3p Mex1y HMHTErpaibHOM (QyHkuuMen pacnpenenenuss BepoatHocted u | OIIK-1

IIJTIOTHOCTBIO BCpOﬂTHOCTeﬁ.
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Ompenenenne, BEpOSTHOCTHBIM CMBICT M CBOMCTBAa MaTeMatnueckoro oxumanus | OITK-1
JUTSI TUCKPETHBIX M HEMPEPBIBHBIX CIyYalHbBIX BEJIHUHH.

Onpenenenne, BEPOSITHOCTHBIN CMBICT U CBOWCTBA JUCIIEPCHH. OIIK-1
byuHOMMAJIBHBIN 3aKOH paclpeeIICHMUS. OIIK-1
CpenHee u HauBepoOsITHEHIIIEe YUCHa MOSIBICHUN coObITUs Tpu OuHOMHanbHOM | OITK-1
pacnpeiesIeHUu.

3akoH pacnpenenenus [lyaccona. OIIK-1
PaBHOMEpHBIN 3aKOH pacnpeiesieHUs] BEpOSITHOCTEM. OIIK-1
Hopmanbhbiii 3akoH pacnpeneneHust BepositHocTeil. BepositHocts momananus | OINK-1
HOPMaJIbHO pAacCOpEeeICHHON CIy4ailHOM BEJIMYMHBI Ha MIPOU3BOJILHBIN
KOHEYHBIN MHTEPBAJL.

BeposiTHOCT TTOnagaHusi HOpMAJIBHO pacipeesieHHoN cinydyaiiHoi BenuuuHabl Ha | OITK-1
WHTEpBaJ, CHUMMETPUYHBIM OTHOCHUTEIBHO cpeaHero 3HaueHus. [IpaBumo Tpex

curM. Teopema JlsmmyHoBa.

[IpenMeT 1 OCHOBHBIE 3a/1a4l MATEMATHYECKOM CTATHCTUKH. OIIK-1
[TonsiTre o BBIOOpOUHOM MeTozie. ['eHepasibHas U BEIOOPOYHAs COBOKYITHOCTH. OIIK-1
OcCHOBHBbIE MOHATUS MAaTEMATUYECKOM CTaTUCTUKH (BapUaLlMOHHBIN psij, yacTtoTa, | OIIK-1
OTHOCHUTEIIbHAS 4YaCTOTa, CTATUCTUYECKOE pacIpeIeieHHe BEIOOPKH).

OMnupuueckast yHKUMs pacnpesiesieHus: BBIOOPKH U €€ CBOMCTBA. OIIK-1
[ToaMroH 4acTOT ¥ NOJIMTOH OTHOCUTEIBHBIX YacCTOT. OIIK-1
['ucrorpamma 4acTOT U OTHOCUTEIBHBIX YacTOT. OIIK-1
ToueuHble OlIEHKN MapaMeTpoB pacnpeneneHus. TpeOoBaHUs K OLICHKAM. OIIK-1
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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, HeolpeeIeHHbINH HHTerpail. Tabiua 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 NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

HucuunmHa  «Beiciias MaTtemMaTuka»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

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

2. Haiitu npon3BoHy0 QyHKINH, 33JaHHON MApaMETPUIECKH 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

=

o~ W

Kypc 2, cemectp 3
3K3AMEHAIIMOHHBI BUJIET

OCHOBHBIC TOHSATHS TEOPHH OOBIKHOBEHHBIX AU((BEepeHIMaTbHBIX YpaBHEHHH HEpBOro
HopsiziKa.

Teopema yMHOXECHHSI BEPOSITHOCTEH 1151 3aBHCHMbIX U HE3aBUCHMBIX COOBITHIA.

Permuts ypasuenue: y' —2y" +y = 2X.

Pemute 3amauy Komm: y' = 1% +e" y(0) =1.
+ X

Haiiti BeposSTHOCTH pabOTHI IEKTPUIECKOM LETH, H300paKeHHOM Ha PHC., €CIIN BEPOSITHOCTD
paboTHI KAKIOTO M3 HE3aBHCUMO PabOTaONIMX 3JIeMEeHTOB 1enu paBHa p=0.9.

B nmaptum 10% wectanmaptHbIX Aetanei. Haymauy oroOpansl 3 metanu. CocTaBUTh 3aKOH
pacripesieieHus Ynciia CTaHAapTHBIX JAeTanel cpean 0TOOpaHHBIX.

I[JISI MMPOBCACHUA MPOMCIKYTOYHOI'O KOHTPOJIA 3HaHUM CTYACHTOB B IUCTAHIITUOHHOM (bopMaTe

B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.



