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2. Ilepeyenb KOMIeTEHIMIA

— BJIQJICHHE MPEACTABICHUSAMU O COBPEMEHHOM HAydyHOM KapTMHE MHUpPa HA OCHOBE 3HAHHUU
OCHOBHBIX IMOJIOKeHUH hunocopun, 6a30BbIX 3aKOHOB M METO/IOB ecTecTBeHHBIX HayK (OITK-2).




3. KpnTepnn M MMOKAa3aTeJd OlleHNBAHUS KOMIIeTEHIINII Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ

Jrtan ¢popMupoBaHus

KpuTepuu u nokaszaresu oleHUBAHUS KOMIIETEHIUH

DopMBbI KOHTPOJISI

dopmupyemas
KOMIIeTeHIUH (pa3jensl, KOMIETeHIHS 3HaTh: Ymern: Baagers: c¢()opMHPOBAHHOCTH
TeMbI JIMCUMILIUHDI) KOMIIeTEeHIIUi
OCHOBHBIE TTOHATHSA 1 METO/IBI - METOJIaMH BBIYHCIICHHS
BBIYHCIICHUS TIPE/ICIIOB YHCIOBBIX [TpumensTH MIPEAEIIOB YHCIOBBIX
MIOCIIEI0BATEILHOCTEH - METO/IbI BBIYMCIICHNUS NIPEZIETIOB | MOCIEA0BATEILHOCTEH
OCHOBHBIE MOHATHS TEOPUU YHCIIOBBIX MOCIEA0BATEIBHOCTEH | - METOJaMH BBIUUCICHUS
Pazpnen 1. luddpepenunanbubie N . . .
. (byHKIMHA OHOW IEpEeMEHHON U - METO/IbI BBIYUCIICHUS npeaeabHBIX 3HaYeHU Konmponvhuie pabomoi
ucyKcaeHus QYHKIMH OJJHOM OIIK-2 .
ePeMEHHO METOJIbI BBIYUCIICHUS NPEeAETbHbIX npe/ieNbHbIX 3HaueHnH QyHKuuu | QyHKUMU Nel-3
p 3Ha4YCHUN - MeToJIbl U depeHIanbHOro - METOJJaMHU
OCHOBHBIE TIOHATHSA U METO/BI ucumciaeHust QyHKIUI 0THOM i depeHInanTsHOTo
i hepeHnnaNIbsHOTO NCUUCTICHUS MepeMEHHON ncuucneHus GpyHKuuii oxHOM
($hyHKUMH OHOM epeMeHHON NIEPEMEHHON
Beruncenars onpenenurens N-
OCHOBHBIE TTOHATHS U OTIPEEICHUS S
TEOpUH OIIpENETUTENEH, CBOWCTBA p
o Beruncenars cymmy, MeToamMy BEIYUCICHUS
OIIpeAeInuTENneH .
MIPOM3BEACHHUE MATPHII, oIpenennuTenei
T OCHOBHBIE TTOHATHS, ONPENICIICHAS 1
Paznen 2. DnemeHTHI THHEHHON 00paTHYIO MaTpHUILy 3JIEMEHTapHBIMA Konmponvnuie pabomoi
OIIK-2 3aKOHBI ANTeOpbl MaTPHUI]
anreOpsl BbIuMCiATh paHr MaTpuLbl, npeoOpa30BaHISIMHA MaTPHI] No4-5
teopema Kpamepa, Teopema .
pemaTs CUCTEMY U3 N JIMHEMHBIX Meronom I'ayca, meTogom
Kponekepa-Kanenmm .
ypaBHEHHUH Kpamepa
OCHOBHBIE TIOHATHA U ONPEACTICHUS
Brraucnars cymmy u
anreOpbI BEKTOPOB
MIPOU3BEICHUS BEKTOPOB
IIpeobpa3oBbIBaTh ypaBHEHUS
OCHOBHBIE TIOHATHA U ONPEACTICHUS IUIOCKOCTH U TIPSMOM, BBIYHUCIIATH
AQHAITNTHYECKOH TEeOMETPHH Ha YTOJI MEXIY MPSIMBIMH,
Paznen 3. ArHanuTnueckas TUTOCKOCTH B IPOCTPAHCTBE IUIOCKOCTSIMH, PACCTOSTHHS MEX,
A OIIK-2 pocTp ’ P Y Koumponvhas pabom Ne6
TreoMeTpust ypaBHEHHS IPSIMOH 1 IIIOCKOCTH reoOMeTpUYECKUMH 00bEeKTaM1
YpaBHeHUs TMHUHA BTOpOro nopsiaka | IIpeoOpa3oBbIBaTh ypaBHEHNUS
1 UX XapaKTEePUCTUKU JUHUN BTOPOTO MOpsAIKa K
KaHOHUYECKOMY BUAY
Paznen 4. aTerpansHoe OCHOBHBIE TTOHSATHS U METOJIBI
. MPUMEHS T METO/IbI METOAAMHU HHTETPATLHOTO Koumponvhsie pabomoi
ucuucieHne GyHKIUN OJHOM OIIK-2 HWHTETPAITBHOTO HCYHUCICHUS
o . . N HWHTErPaIbHOTO UCUUCIICHUS HCYUCJICHUS No7-8
epEeMEHHOM (yHKUMH OJHOH epeMeHHON
Paznen 5. [luddepenmansupie OCHOBHBIE IOHATHS U METO/IbI MIPUMEHSTh METO]IbI MeTOoJaMu
Koumponvnas paboma
WCUUCIICHUS (DYHKIIMA MHOTHX OIIK-2 nuddepeHnnanbHOTO HCIUCTEHUS nuddepeHIraIbLHOTO muddepeHnraTbHOro 29
IepEMEHHBIX. (yHKIHH MHOTHX MTEpEMEHHBIX HCYUCIICHUS WCUNCIICHUS 3




Paznen 6. Teopus

OmnpeneneHne cIy4aifHOTO COOBITHS,
NpaBHJIA BEIMOJHEHNUS OTIepalliid Ha/l
HUMH

OnpenensaTs cirydaifHple COOBITHS
IPH PEIICHUH 3a1a9
BBMuCHATH YHCIOBBIE

Iloaxonamu K onpeneseHuto

N N XapaKTEPUCTHKH CITy4alHbIX BEPOSITHOCTEH COOBITHI KOHmMpOabHas paboma
BEPOSATHOCTEH U OIIK-2 Omnpenenenus ciryyailHON BeTHUUHBI
.. BEJIMYMH Hasbikamu pemenus MNel0
MaTeMaTHuyecKasl CTaTUCTHKA U XapaKTEepPUCTHUK €€ pacipeeeHUs
. Haxonuts craTuctHueckue MPUKIIAJHBIX 3a/1a4
OmnpeneneHus reHepanbHOl
OILIEHKH MapaMeTpoB
COBOKYITHOCTH U BEIOOPKH
pacupeseneHus
pa3iIM4HbIe 334, IPUBOISIIUE K
i depeHInanTbHbIM ypaBHEHHSM;
YPaBHEHHUS C pa3eIIIOIUMUCS
NIepEeMEHHBIMH; YPaBHEHNS,
TIPUBOISIIIIAECS K YPABHEHHSM C
Pa3eNAIOINMHUCS TIEPEMEHHBIMH;
OJTHOPOJHbIEC YPABHEHHUS U
YpaBHEHUSI IPUBOISIINECS K HIM;
. dopmynupoBats 3anauy Koy, METO/IaMH PEIICHNS YPaBHEHUS
peleHne ypaBHEHUH METOI0M .
ycnosue Jlunmuna; pemaTs C pa3eIIoIUMHUCS Yemmuwnii onpoc na
Paznen 7-Tema 1. YpaBHeHus H30KIIUH; O 3aBUCUMOCTH PEUICHUS .
OIIK-2 ypaBHeHUs MeTofaMu Jlarpamka | mepeMeHHBIMH, TUHEHHbBIX NOHUMAHUE MEPMUHOE,

TMCPBOTo MopsaKa

3agaun Komn oT mapameTpos u
Ha4aJIbHbIX YCJIOBUil; IMHEIHBIE
OJTHOPOJIHbIE U HEOAHOPOIHBIE
ypaBHEHHMS; ypaBHeHUs bepHym,
HapOy-Munnnnra, PukkaTn.
CnennanbHoe ypaBHeHHe Pukkaru n
METO/Ibl X HHTETPHUPOBAHHS;
YpaBHEHHS B MTOJHBIX
muddepeHnuanax; o6 ycIoBUA
Diinepa.

(MeTox BapuaIy NPOU3BOIBHOM
MOCTOSIHHOM, Dinepa u bepHyu

OJHOPOJHBIX U HEOJHOPOIHBIX
ypaBHEHUU

Pewenue 3aoau.




Pasznen 7-Tema 2. YpaBHeHus

JIMHEWHbIe OHOPOJHBIC YPaBHEHUS
muddepeHnranbHbIe YPaBHEHHUS C
MTOCTOSTHHBIMHU K03() (hUIIIEHTaMI; O
(byHIaMEeHTaIbHOM CTPYKType
peLIeHuiT 0THOPOTHOTO YpaBHEHHUS; O
XapaKTepPUCTUYECKOM YPaBHEHUH U
€ro KOpHSX. CTPKYTYpYy 001Iero

ONPENENATh TUHEHHYIO
HE3aBUCUMOCTb PELICHUI
JIMHENHBIX OJHOPOIHBIX
YpaBHEHU; BEIYUCIIATH
onpenenurens BpoHckoro;

Meronamu pereHust

OJHOPOAHBIX U HCOJHOPOAHBIX

JIMHEVHBIX YPABHEHUH
MeToaamu Jlarpanxa (wim

Yemmuwuii onpoc na

OIIK-2 peLIeHus OTHOPOIHOTO YPaBHEHUS B . METOJ BapHaluu NOHUMAHUE MEePMUHOE,
«N»-TO TOpsAKa . penIath JMHEHHbBIE OHOPOIHBIC U N N
3aBUCHMOCTH OT KOPHE HEOHOPOIHBIE NPOU3BOJILHOM NOCTOSIHHON) U | Pewenue 3adau.
XapaKTEePUCTUYECKOTO YPaBHEHUS; P HEOTpeIeNICHHBIX
mudQepeHraTbHbIC YPaBHEHNUS C
CTPYKTYPY HEOZHOPOIHOTO ko3¢ punmenTos (meron
. N MOCTOSTHHBIMH K03 punmentamu; .
JIMHEIHOTO ypaBHEHNUS; IMHEHHbIC . noabopa); ypaBHeHuUs Ditepa
ypaBHeHHs Jiepa.
muddepeHnranbHbIe YPaBHEHHUS C
repeMeHHbIME K03 puineHTamu;
ypaBHeHHUsI Dilsiepa.
3anauy Ko 151 HopMaiibHOM
CUCTEMBI; CBOMCTBA PEILICHUN
HOpMaJIbHOM cucTembl; JInHelHbIe
cucteMbl. O011Eee perieHne
HEOJHOPOAHBIX cucTeM. Meron
METO/Ibl PEIICHHUS OJTHOPOAHBIX
BapHUalluK MPOU3BOJILHBIX
. CHCTEM: METO]] HHTEIPHUPYEMBIX AITOPUTMAMH PeIeHHs .
HOCTOSIHHBIX. JIMHEHHbIE ypaBHEHHUS . Yemmuwii onpoc na
Paznen 7-Tema 3. HopmanbHbie KOMOWHAIINI; METOJI UCKITIOYCHHS | HOPMAJbHBIX CHCTEM H
. OIIK-2 1 CUCTEMBI C TIOCTOSIHHBIMH NOHUMAHUE MEPMUHOB,
CHCTEMBI ypaBHEHHH. WJIN METOJI CBEJICHUS CHCTEMBI METO/IaMH OIIPE/CIICHHS
KOX(PHUIHIECHTAMH; O TIEPBBIX M . . Pewenue 3adau.
o ypaBHEHHI K OTHOMY Oouree YCTOWYHBOCTH PEIICHUN
HHTErpajax HOPMAJIbHON CHCTEMBI;
BBICOKOTO MOPSIIKA.
00 aBTOHOMHBIX CHCTEMax M MX
CBOMCTBaX; CHCTEMBI B
CHMMETPHYECKOH opMme;
HEJIMHEITHbIE CHUCTEMBI K METOJIbI HX
UHTETPUPOBAHUSI
Tecm, ycmuulii onpoc na
OCHOBHbIE MTOHATHSI © METOJIbI MPUMEHSTh METO/IbI aHAITU32 NOHUMAHUE MEPMUHOB
Pazgen 8. Teopus psagoB OIIK-2 p A METOJIaMH aHaJIn3a PSJIOB P ’

aHaIM3a psIoB

;01 (0):!

KOHMPObHblEe pabomul
No]]-12




4. KpuTepnu U IKAJIbI OLCHUBAHHUSA

4.1. KonrpoabHas padora
10 OanioB — 3a1aHUE MTOJHOCTBIO PELIEHO BEPHO,

5 GaJIoB — XOJ pEIICHUS MTPABWIBHBIN, HO €CTh BEIYUCIUTEIBHBIC OIIUOKH,
0 6anoB — 3a7jaHKe HE BHIMOJIHEHO WIH PEIIEHO HE BEPHO.
MakcumMaJjibHOe KOJTHYeCTBO 0aJJI0B 32 KOHTPOJIbHYI0 padoty — 10

4.2. Tect
ITporeHT npaBUIIBHBIX OTBETOB Jo 50 51-65 66-80 | 81-100
KonndecTBo 0amioB 3a pemeHHbIN TeCT 0 5 10 20
1.3. YcTHblii onpoc HA NOHMMAHHE TEPMUHOB
[TporeHT npaBUIIBHBIX OTBETOB Jo 60 61-80 81-100
KonnuecTBo 6anioB 3a OTBETHI 10 20 30

1.4. Peruenmue 3a1a4

30 0amIoB BBICTABIACTCS, €CIM CTYACHT pEUIMJ BCE PEKOMEHJIOBAHHBIC 3a/1auH,
apryMEHTHPOBaB HX, C 0053aTEIbHOW CCHUIKOM Ha COOTBETCTBYIOIIME HOPMATHBBI (€CIU IO
COJIEPKAHUIO 3TO HEOOXOIUMO).

20 GannoB BBICTABISETCS, €CIM CTYACHT BBINONHUI He MeHee 70% peKOMEeHJIOBaHHBIX
3a/1a4, apryMEHTHPOBAB UX, C 00s3aTCIILHOM CCHUIKOW HA COOTBETCTBYIONINE HOPMATHUBBI (€CIIH 110
COJICPXKAHUIO 3TO HEOOXOIMMO).

10 GannoB BBICTABIISCTCS, €CIM CTYACHT BBIMOJHWI HEe MeHee 60% peKoOMEeHIOBaHHBIX
3ajau.

0 Gay1oB - eciu CTYAEHT BRIMOTHUI MeHee 50% pekoMeHI0OBaHHBIX 3a/1a4.

5. TunoBble KOHTPOJIbHBIE 32JaHUSI U MeTOAUYECKHEe MaTepHuaJibl, ONpeae/sionue
Npoueaypbl OLEHMBAHMS 3HAHUI, YMeHMii, HABBIKOB M (MJIM) OMNbBITA /esITeJbHOCTH,
XapakTepu3ywmmx JTanbl (GoOpMHPOBAHHUS KOMIIETeHUMII B TMpouecce OCBOEHHUS
o0pa3oBaTeIbHON NPOTrPaMMBbI

5.1. IlpumepHbIe 3aJaHNS K KOHTPOJIBHBIM padoTam:
KonTpoabnas padora Nel

1. [Tonw3ysick onmpeneneHrueM npezena, 10Ka3arh r}ﬂlgc iy =

2 —2n 1
— 4= —=
3+4an’ 9

2. Beraucnuthb
o (n+6)—(n+1)p
a) i (2n 4 3)% + (n + 4)?

lim v/n (x/n +2—n— 3)

B) n—noc

iy =

; 6n® — vn® + 1
1m
6) n—+ 0o Anb +3—-n

an _ 9n
lim ————
l") oo :_J,n—l + 2n

. n 43"
e)" > (n. + 2)

) n!+ (n+ 2)!
Ly PN 2
) (n—1)+ (n+2)!

1. Beuauciurs

a) lim 5x2 4+ 13x+ 6 0) lim
x—=—z2 3x¥+ 2x —8 X3




B) . Tx*+2x¥+5 r)

. Vx+7-3
lim lim —
i=empxt 4+ 3x%-Tx =iy T 2-2
D sl Oy B 2%
lim x—=octg 3x

x—p x3

2. Berancnuth npeaen GyHKINUU, UCTIONb3Ys paBuiio Jlonurass
D)y &1 6 =1
.xllznn sin2x x=0 lnx

KonrtpoabHnas padora Ne3

1. BeuucauTh Npou3BOAHYIO HYHKIIHH

0) v cos 2x

2) v=_01+x%arctg x T
- E5lnXx

2. Haiitin nmpousBoaHytO Yx
y=t*+t x=t*-2t

3. Haiitn nuddepenunan pyHkunn
. T
v =sm5x+ cosg
4. WccnenoBaTh GYHKIHIO U IOCTPOUTH €€ Tpaduk

x!
3-x*

y=

KonTtpouabnas padora Neq4
1) Haiitu AeB-2A |, e

5 2-4 101
A=|1 2-5|,B=|5-214
04 3 2 3-3

2) Haiitu panr MaTpUIbl NPHBEACHUEM €€ K CTYIIEHYaTOMY BHIY. YKa3aTb 0a3MCHbI MUHOP.
-2 0 8 1 -5

3 -1 7 2 4

-8 2 -6 -3 -13]|

11 -3 13 5 17

3) Beuucnouts onpenenuTenb

-2 3 5
7 -1 4
9 -8 -6
4) Haiitu Matpuily, OOpaTHYIO MaTpHIle
-2 3 5
7 -1 4

9 -8 -6



KonTpoabHasi padora NeS

. HCC.TIGII,OBB.TB CHCTEMY ypaBHeHHﬁ Ha COBMECTHOCTE H ONPEdeSIEHBOCTS,

He pelllad ee. YKa3ark raBHele (Ga3uchble) u cBoGOOHBIE IEPEMEHHLIE.

3z, — X2+ 2x3+ x4= -9
=2z, + xo— x3+ dT4 = -2
—x1 + Zg + 9z4 = —13;
-9 +4z9 — dx3 + 1lzy = 3;

—15x7 + 622 — 923 + 9z4 = 21.

. Pemute cucremy ypaesHenuit meromoMm 'aycca. Yxasare obmee u ooHO

YACTHOE PeIeHH.
Ty — 229 — 23+ 3x4= 5

dz; + w9+ x5+ 2x4 = 13;

7T, + 4z + 323 + x4 = 21;

2c, + 929 + 33 — 4xy = 3.

3. PemnTh CHCTEMY € IOMOIILIC 06paTHOM MaTpuus! 1 Mo dhopmyiam Kpa-

=

SIS o

Mepa.
-3z, +4x2+ x5 =

201+ 22— x3= O
—2r1 4+ 3x2 + 523 = 8

|
—t
X

. Pemuth onHoponHyio cucteMy ypaBHeHHH. YKa3aTh oblee pemeHue u

byHIAMEHTAIEHY 0 CHCTEMY DEmeHHH.
z1 + 525 — 323 — 224 = 0
—2x + z3+4x4 = 0;
Ty — 3z2 + S5z3 + 234 = 0;
521 — 3 +6x3 — 224 =0.

KonTtpouabHnas padora Ne6
BBIUHCITUTE HAPaABIISIONIME KOCUHYCHI BekTopa: a=(-15;5;-4)
Jaubl Tpu Bektopa a=(2;1;0), b=(3;7;-7), c=(2;2;-1). [Toka3ats, 4TO 3TH BEeKTOpa 00pa3yroT Oaswc.
Haiitu pasnoxenne Bekropa d= (1;-1;2) mo 6asucy a, b,c.
Janbl Bepnnbl Tpeyroibuuka A(1;2;1), B(3;-1;7),C(7;4;-2). HaiiTu BHEIIHUIE Yo IPU BEPIIHHE
A. Haiitu tutommaap TpeyrojibHHKA.
Janst Touku A(-2;3;-4), B(3;2;5), C(1;-1;2),D(3;2;-4). Beraucauts mpcpAB
VYcraHOBHTh, KOMILUIAHAPHBI JIK BeKTOphI &,b,C: a=(1;0;-8) b=(-5;-3;4) c=(0;-4;-7)
Jansl Bepmnbl Tetpaszpa A(2;3;1), B(4; 1;-2), C(6;3;7), D(-5;-4;8). Bbruncianuth [UIMHY BBICOTHI,
OITyIIeHHO n3 BepimuHsbI C.
Jlaubl 1Be MpoTHBOIOIOKHBIE BepunHbl kBagpata A(1;3), C(-1,1). Hamucats ypaBHEHHS CTOPOH
KBajIpara.
JlaHo ypaBHeHHE Tyduka NpaMbIX O2X+2y-9)+P(2x+5y+4)=0. Haiitu mpu xaxom 3HaueHuun C
npsimasi 3X+y+C=0 Oyzer npuHaIeKATh STOMY MYUKY.
CocTaBUTh KAHOHUYECKOE YpaBHEHHE NpAMOi :5X+Yy+z=0, 2x+3y-3z+5=0

KonTpoubnas padora Ne7

Breraucnuts HHTErpaibl

I 2. [R5 gy

x2—4x+3 cos? 3x

3. [(Bx + 4)e**dx 4. [ 22X gy

2+cosx



5. J-1+ln[x l)d

KonTtpouabHnas paéoraNe8
1. BeluucnuTh onpeneneHHbli HHTerpa:

3 ]

2 g\ z-dr
a) f(*r - i'r) sin 2adx 0) f CER e NTES

0 —1/2

2. Bpruaucnuts momans GUrypsl, orpaHuudeHHON rpadgukamMu (yHKIHUI:

yz-l—mg: yzmz—Qm
3. BoluMcnauTe IIMHBI YT KPHBBIX, 3a/laHHBIX YPAaBHEHUSIMH B TPSMOYTOJBHOH CHUCTEME
KOODP/IMHAT.

r? Inzx

y=7 "5 lsz=z2
4. Boruncnute 00BeMBI TeJ, 0Opa30BaHHBIX BpalleHHEM (GUTYp, OrpaHHYEHHBIX TrpaduKaMu
dynkuuit. Ock Bpamenus T .
) y=-—2"+5x—6, y=0

6) y=2z—a", y=—x+2, =0

KonTtpouabnas pabora Ne9
1. BbluucIuTh HECOOCTBEHHBIN HHTETPAN WIIM YCTAHOBUT €r0 PaCXOAUMOCTb:

f:m o | =

2. MHccnenoBath Ha 3KCTpeMyM (DYHKITHIO:
Fl.v)=x% +3xy* -39y — 36V + 26
3. Haiitu sxctpemym ¢pynkmun Z = X +2Y npu yenopun X- +¥F =

Konrtpoabsnas pabora NelQ

1. 3a xpyrubIM cTOIOM Ciiy4ailHbIM 00pa3oM cuzaar 6 denoBek, cpeau kotopbix A u B. Kakosa
BEPOSTHOCTH TOTO, UTO A 1 B okaxyTcs psaom?
2. Tpu 3aBoja BBITYCKAIOT OJMHAKOBBIC W3JENUs. BeposATHOCTh WM3IENUIO TIEPBOTO 3aBOA
oKa3zaTbcs OpakoBaHHbBIM paBHa 0,3, nznenuto Broporo 3asojaa — 0,2, Tpetbero 3aBona — 0,1. B3sto
[0 OJJHOMY HM3JIEJIMI0 KaXJ0ro 3aBoja. KakoBa BEpOSITHOCTh TOTO, YTO CPEAN HUX OKaXyTCS HE
MeHee JByX OpakoBaHHbBIX?
3. B ormene mmeercs 1Ba KOMITbIOTEpa. BEpOsSTHOCTh MCIIPaBHOM paOOTHI B TEYCHHH TOJa JIIsS
nepBoro kommbioTepa paBHa 0,8, a s BToporo — 0,85. Cmyuaiinas BenuuMHa X — YHUCIO
KOMIIBIOTEPOB, HE TMOTpPeOOBaBIIMX peMoHTa B TedeHHMH rojaa. CocTaBUTh €€ 3aKOH
pacnpezeneHus, HalTH MaTEMaTHYECKOE OXKUAAHUE U TUCIIEPCHIO 3TOM CIIydyaliHOM BETUYHHBI.
4. Tlo HaGmrofeHUsIM CUHONITUKOB 3a 50 JeT cpeaHss Temneparypa Mas B I'. AMaTUThI COCTaBUIIa
(8°C)

84 71 55 05 65 73 55 13 21 56

75 52 54 75 57 22 54 75 57 22

21 56 76 87 61 24 30 62 79 95

79 79 96 102 80 62 42 35 42 35

19 66 81 83 110 53 49 70 85 58
[TocTpouTh MHTEPBAIBHBIN Psijl, BHIYUCIUTH A0COTIOTHBIE M OTHOCUTENBHBIE YAaCTOTHI, TOCTPOUTh
rucrorpaMMmy. HaifTu duncnoBele  XapakTepUCTUKHM pPACHpeleNieHHs: CpeJHee 3HadeHue,
JTUCIIEPCUI0, CPEHEE KBAPATUYHOE OTKJIIOHEHHE.



KonTpoubnas padora Nell
1. Haiitu cymmy psiza
a) — 1 0) —, 5N 4+ 2n
L Bn - 2)GBn + 1) C1om

n=1

2. UccnenoBath psll HA CXOIUMOCTb:
a) ~ Tn-—1 0) 41
L5+ 1 Z (n )

B) . 1 r) L 2n+1
ﬂZ:l(_nﬂ "3m (n+ 1) Z( D 1?1(?1 1)

3. Haiiti 0651acTh CXOAUMOCTH psifia

n=1 n=1

an

KonTposbnas padora Nel2

1. Paznoxuts B pan @ypbe QyHKIIHIO

x npu-m<x=0,
flx) = {

2x ipu 0 < x <7,
UMEIOLIYIO MepHoJ 2.
2. Paznoxuts B psag @ypbe B yKazaHHOM HHTEpBaJIC MepHoruecKyo ¢pyHkuuto f(X) ¢ mepuomgom
T=2l.

f(x)=2x,-1<x<1,1=1

3. Pasnoxwuts B psag ypee pynxumo f(X) = X2, 3amannyio B uaTepBaine (0, T), MPOIOKHB ee
YETHBIM 00pa3oM.

5.2. TunoBoe TecToBoe 3aJaHuE
1. ®yHKIMA Y = X ABIsETCS NepBOOOPa3HON ISl PYHKIINU:

a) y=Inx
0) y=1
B) y=x%/2
r) y=sinx
2. HeonpenienéHHbIi HHTETpajl OT PYHKIUHU Y = X paBeH:
a) sinx+C
0) 1
B) x42+C
r) Inx

3. ®opMyna UHTETPUPOBAHUS 10 YaCTAM UMEET BUA:
a) Judv=uv + [vdu
6) Judv = Jvdu
B) fudv=uv+C
r) Judv = uv - fvdu
4. OnpenenéHHbIil UHTETpall OT PYHKIUH Y = X Ha oTpe3ke [0; 1] paBeH:
a) 1/2
0) 1
B) 2
r) -
5. TInomasp, orpaHUYeHHas KpUBOH y = X2 -1 1 0chblo abcIyce, paBHA ONpPE/ICNEHHOMY HHTEIPaYy:
a) ot gyHkuuu y = x°- 1 na orpeske [-1; 1]
6) or GpyHKIHH y = -x>+ 1 Ha orpeske [-1; 1]
B) oT GyHkuuu y = x>- 1 na orpeske [0; 1]



r) oT Qynkuuu y = -x>+ 1 Ha orpeske [-1; 0]
6. CnyyaiiHO BBIOMpAETCs HaTypaJlbHOE YMCII0 B auana3oHe oT 1 mo 15 BximtountensHo. CoObITHE
A — BbIOpaHHOE YnCIIO JAeNUTCs Ha 5, coOpiTue B — uncno nenurcs Ha 6, C - yncio nenurcs Ha 4.
Co6ritre F=(AUB)NC 3akiaro4yaeTcst B TOM, 4TO:
a) BbIOpaHHOE YHMCIIO PaBHO 7
0) BBIOpaHHOE YKCIIO PaBHO 12
B) BBIOpaHo Jito0oe uncio ot 1 10 15
r) coObiTHe F HEBO3MOKHO
7. Cnyd4aifHO BBIOMpAETCSi HATypalbHOE YHCIO B Juama3oHe orT 1 mgo 15 BKIIOYHMTENHHO.
BeposTHOCTh TOrO, 4TO BHIOpaHHOE YUCIIO OYAET NeNUThCs Ha 7, paBHA:
a) 0
0) 7/15
B) 2/15
r) 2
8. CnyuailHO BbIOMpaeTCsi HATypaJibHOE YHCJIO B Jauama3zoHe OT 1 1o 15 BKIIOYUTENBHO.
BepostHOCTh TOTO, UTO BEIOpaHHOE YUCIIO OYAET AENUTHCSA HA 5 WK Ha 6, paBHA:
a) 0
0) 11/15
B) 4/15
r) 1/3
9. Cny4aiiHO BbIOMpaeTcs HaATypajJbHOE 4YHCIO B JAuamnazoHe oT 1 g0 15 BKIIOUMTENTHHO.
BeposaTtHOCTh TOrO, 4TO BRIOpaHHOE YKCIO OYAET NeNUThCs Ha 2 U Ha 3, paBHa:
a) 2/15
6) 0
B) 1/3
r) 1/15
10. BeposiTHOCTH TOro, YTO NpU TPEX MOAOPACHIBAHUAX MPABUIBHOM MOHETHI Tepd (opén)
BBINAJIET POBHO 2 pa3a, paBHa:
a) 1/8
0) 3/8
B) 2/3
r) 1/3
11. BeiGepure ciydaiiHyt0 BETUUHHY:
a) CKOpOCTh aBTOMOOMJISI B IaHHBI MOMEHT BPEMEHU
0) BeImazieHue repOa (opsa) mpu nMoaOpackIBAaHUY MOHETHI
B) POCT HayraJl BEIOPAaHHOTO YelloBeKa
I') OLIEHKa, OJy4YeHHas! Ha MPOLIe/IIIEeM 3K3aMeHe
12. MaremaTnueckoe OXHJaHUE YMCIa BBIMAACHUN repba (opna) mpu TpEX MoAOpaChIBAHUSX
NPaBUIHHON MOHETHI PaBHO:
a) 3
0) 1
B) 2
r) 1.5
13. lucnepcus yncia BbinaaeHui repda (opia) npu TpéX Mo0pachlBaHUAX MPABUILHOW MOHETHI
paBHa:
a) 0.75
0) 0.5
B) 1.5
r) 2.5
14. Tpu u3MepeHust HEM3BECTHOTO IIapaMeTpa JaJld pe3yapTaTsl 7, 9, 5. ToueuHas oneHka
MaTeMaTHYeCKOIo OKUIaHHs paBHa!
a) 5



0) 7
B) 9
r) 6.5
15. ilutepBanbHas olieHKa IapaMeTpa — 3TO OLIEHKa, BbIpaxkaemasi:
a) OJHUM YHCIIOM
0) OECUYHCIICHHBIM MHOECTBOM YHCEIT
B) JIByMs YMCJIaMU
I') TpeMs YUCITaMH
16. CraTucTuueckas TMIoTe3a — 3TO FUI0Te3a:
a) O BEPOSATHOCTH CIy4yailHOTO COOBITHS
0) O TOYHOM 3HAUYEHHUU HEU3BECTHOTO MapameTpa
B) O JMarna3oHe 3HaYCHUI HEU3BECTHOIO MapaMerpa
r) O pachupeerIeHUuu CIIy4ailHON BeTMYUHbI
17. KoapdunueHt koppensiiuu XxapakTepu3yer:
a) 3aBUCHUMOCTD CJIY9aiiHBIX BEJTMYNH
0) pacnpeseneHue ciy4aiiHON BeIMYMHBI
B) BEPOSITHOCTb CIIy4ailiHOT'O COOBITHS
') 3aBUCUMOCTb CITYYaiHBIX COOBITHIT

5.3. TunoBoe 3a1aHue HA MOHUMAHHE TEPMHHOB

Hwxke mpuBomsiTcs ompeneneHusi BaXHEHIIMX TEPMHHOB IO JaHHOW Teme. Bribepute
IPaBUIbHOE ONpPEAEICHHUE A KaXK0r0 TEpMUHA U3 CIHMCKA:

1. OObikHOBEHHBIE MU PepeHIInaNbHbIC yPaBHEHHUS.
3agaua Komm.
Juddepennnanpaoe ypaBHEHHE Pa3pelIeHHOE OTHOCUTEIBHO MTPOU3BOIHOM.
JuddepenunanbHoe ypaBHEHHE C Hepa3ieICHHBIMH TEPEMEHHBIMH.
JuddepennnanbHoe ypaBHEHUE C pa3/IeI€HHBIMU IEPEMEHHBIMHU.
OpnHoponHoe auddepeHnranbHoe ypaBHEHHE IEPBOTO MOPSIKA.
JuddepenunanbHoe ypaBHEHNE IEPBOrO MOPSAIKA B MOJHBIX AU PepeHnanax.
JluneliHoe ogHOpOHOE MU DepeHInaTIbHOE YpaBHEHNE IEPBOTO MOpsAKa.
JluneitHoe HeoqHOpOIHOE MU DepeHITaIbHOE YpaBHEHHUE [IEPBOTO MOPSIKA.
0. MuddepenunansHoe ypaBHeHHE TiepBOro nopsaka bepuysnu.
. Muddepennmansuoe ypaBHeHue niepporo nopsiaka JapOy-Munaunra

12. ®opmyna Ditnepa

13. quddepeHnumansHoe ypaBHCHHE IEPBOTO IOPSIKA HEpa3pelieHHOE OTHOCHUTEIIBHO
MIPOU3BOAHOM.

14. TuddepenuunansHoe ypaBHeHHEe nepBoro nopsaka Kiepo

HBOoNOoO O RWN

[EEY
[EEY

a. Ecmu xosppuyuenmor M(X,y) u N(X,y) sersromes 00HOpoOHbIMU GYHKYUAMU OOHOU U
Mot dice cmeneHu.

b. y+p(x)y=0.

. y+p(x)y=q(x.y).

d.  M(x,y)dx+N(x,y)dy=0.

€. 3aodaua Haxodicoenus peutenus OuG@epeHyuarbHo2o YpasHenus, y0081emeopsauLe2o
NOCMABNIeHHBIM HAYALbHBIM YCIIOBUSM.

f.  Jugppepenyuanvnvie ypasnenus, codepacawjue npouzBOOHLIE AUUDL HO  OOHOU
nepemeHHou.

9. y=fxy).

h.  M(x)dx+N(y)dy=0.

I.  Buinonusemcs ycnosue Jiliepa.

oy p()y=q(x.y)y".

k. y=exp(-Ip(x)dx){C+[a(x)[expdp(x)dx)1cx}.



. FXxy,y)=0.

m. y=xy +%y’).

n. M(xy)dx+N(x,y)dy+R(x,y) (xdy-ydx)=0.

Kumiou: 1-f, 2-e, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-c, 10-j, 11-n, 12-k, 13-, 14-m.

5.4. Ilpumepsl pelieHus 3aaa4

Ilpumep 1 Hailtu cuiy TArm coctaBa ¢ pyAoOd 0 HWCTEYEHUHM BPEMEHM t HMMEOILEro
HAYaJbHYI0 CKOPOCTH Vo, JIBUTAIOMIETOCS C YCKOPEHHEM MPSIMOIMPONOPLUUOHAIBHBIM CHIIE TATH
F=b-kv u o0paTHO mpomnopiHOHAILHBIM Macce cocTaBa ¢ pyaoi. Eciu B HayaJbHBIE MOMEHT
BpeMenu npu t =0 cuia Tsaru onpenensercs BeipakeraneM F(t)= Fo=b-kvo.

A CKOPOCTB JBIKCHUS COCTaBa C pyJoi sBisieTcs: pyHKIMeH BpeMeHH, T.¢. V= V(t), a ero
yCKOpeHue orpenensercs 2-mM 3akoHoM HpioTona

a= d—V = E, rae F=b-kv.

dt m

[TosToMy nuddepeHnmambHOE ypaBHEHHE NCXOAHOM 3a1aun OyIeT UMETh BHI:

dv_b-kv (%)

d m

Pa3nensis mepemeHHbIe B ’TOM ypaBHEHUH, MOTYYHM YPaBHEHUE C pa3/ieJICHHbIMU
[IEPEMEHHBIMU

dv.  dt
b—kv m’
WHTerpupys KOTOpoe, HaiieM olliee pelieHre ypaBHeH s (*)

—%In|b—kv|:%t+c wn t=-2 bk +C (=

B pemienuu (**) yaoBIeTBOpUM HadaibHOMY ycioBuro — V(0)=Vo.
0:—%In|b—kvo|+C = C:%In|b—kvo|.

[ToncraBuB HaliieHHOE 3HAYeHKE TOCTOSTHHOM C B 00I1Iee petieHue (), MOTyYrM pelIeHne
3amaun Korm:

m m
tz—?ln|b—kv|+?ln‘b—kvo‘

WU
m,  |b—ky
— In——X
k |b—kv

TakuMm o0pa3oM, HCKOMYIO CHITY TATH COCTaBa C py/10il B Jito00f MOMEHT BpeMeHH, HailieM
U3 TIOCJIETHETO PaBeHCTBA, N30aBUBIINCEH B HEM OT Jiorapudma

[ k
tﬁzlnF—O :F—O:emt:F:Foe n A
m F

F

t= ={F, =b—kv, F=b—kv}=%ln?°.

Ipumep 2. PaccMoTpuM BEHTHIAINIO 32605 066eMoM V(M®), B KOTOPOM B TIPOIIECCE
NpoBe/IeHUs pabOT HAKAIUIMBAIOTCS BPEIHBIC ra3000pa3HbIe BbIJICIIEHUS B KOJHUecTBe Z B Yac.
ITycTs 06MeH BO3IyXa B TeueHHH 1 daca coctasnser M (M°/a), IpHueM MPUTOUHBIH BO3AYX
COZIEPKMT BpeJIHbIE BEIIeCTBa B KoHLeHTpamuy 4 Ha 1 M3, TpeGyeTcs HaiiTu koHueHTpamuio Z (Ha
1 M%) BpenHbIX BhIIENeHHIT B 3260€ yepe3 BpeMs t mocie Hauana paGoThl, ECTH HAYATLHOE
3HaYeHHE 3TOM KOHLEHTpalKHU (OCTATOK 3arpsA3HEHUHN OT MPEbIIyIel CMEHbI) COCTAaBISIET Zo.

A 3a wmanbiii mpomexytok BpemMeHn Of KOHIEHTpauusi BpEIHBIX BBIICICHUN Z
yBenuunBaetcss Ha 0Z. CremoBaTenbHO 00IIee KOJHYECTBO BBIACICHHM cocTaBuT VAZ U OHO
OyZIeT COCTOSTh W3 BBIACICHUH, NMPHUHECCHHBIX NPUTOYHBIM BO3AYXOM - uMdt, W BbIneneHui
00pa3oBaBIIMXCSA B mporecce paboTel - Zdt 3a BBIUETOM KOJMYECTBA BPEAHBIX BBIICICHHUM,



KOTOPOE COJICPIKANIOCh B M3BJICUYCHHOM W3 3a00s 3a BpeMms dt Boszmyxe. [Ipemmosoxum, 4to 3a
MaJiblii IPOMEXYTOK BpeMeHH Ot M3MeHEeHHEe KOHIICHTPAIMK BPEAHBIX BbIACICHUI paBHO — ZMdL.
CrnenoBarenbHO, ypaBHEHUE BEHTHIISAIIUU 320051 UMEET BHI:
VdZ = xMdt + Zdt — ZMdt uu z_1-M,_m
dt \Y Vv
[Tony4yeHHOE ypaBHEHHE SBISICTCS JIMHEHHBIM HEOTHOPOIHBIM YpaBHEHHEM, KOTOpOe OyIeM
pelaTh UCIob3ys cpaszy ¢popmyny obmero pemenus (1.51):

LMy EEVS LM M
Z=eV Jo C1+%J‘e v 1%t =thCl—ﬂ-Le v

1-M
Z:Cle \ t_ﬂ.
1-M

Y 10BJIETBOPSS HAYAIbHOMY YCI0BUIO Z(0) = Z,,, ONPEIEIUM 3HAaYeHUE POU3BOJILHON

. M M
HOCTOAHHOH Z, =C, SLALEEN C,=2Z,+ A
M _

. Takum 06p2130M, OKOHYAaTCJIbHOC PCUHICHHUC

HCXOJHOM 3a7ja4i UMEET BUL:

1-M 1-M
Z=ZpgV t+ﬂ eV —1[.A
1-M

Ipumep 3. HaiiTu pemieHust ypaBHEHHS:
(x3y—3x2y+y3)dx+2x3dy= 0.
A PazneniB 00e yactu ucxoanoro ypasHenus Ha dx=0 (X=0 — oueBuaHOE peiieHwue),
MOJTy4rM ypaBHEHUE bepHymu

d
29 (x3 —3x2)y =—y°.

dx

Cuuras y#0 (y=0 — TpuBHAILHOE pPEIICHHUE), ICTUM 00€ YaCTH MOCIEIHETr0 ypaBHEHHs Ha (-
y3) U Jie7laeM 3aMeHy z(x) = y . Torna nomydaum
2 ’
__—); — Z,(.X), X3Z,—(X3 —3X2)Z =1.
Pemras aTo ypaBHEeHHE, HAXOIUM
zZ(x)=C,xe* —x.
Tenepsp 3anuiieM Bce pelieHns HCXOAHOTO YpaBHEHUS
Cy’e"—y’—x’=0, x=0; y=0.A

IIpumep 4. Haiitu o0111ee penieHne ypaBHEHUS:
Y ==y +1+x°.
A D10 ypaBHEHHE SBJISETCS ypaBHeHHEeM Pukkatu, B kKoTopoMm a(x) =-1, b(X)=0 u c(x) =
1+x2. TIpoepka ycnoBus c(x)=—a(x)x> —b(x)x+1. Ipuseno k pesymprary: 1+x?=1+ x%
CrnenoBatenbHO, 3TO YCIOBHE BBINOJIHACTCS U 32 YACTHOE PEILICHHUE UCXOIHOTO YPaBHEHUS MOYKHO

1
npuHATh QyHKIUIO: y, =x. Takum o0pa3om, momaras y=X+— H BBIUHCIUB)Y =1-z"7z',
z

MPUBOJUM HCXOJHOE YypaBHEHHE K HEOJHOPOJHOMY JHMHEHHOMY YypaBHeHHIO: z' —2xz=1.
Otkyna

z=e" (C+Ie_x2dx).

CrnenoBartenbHO, 001IIee peleHre UCXOIHOTO ypaBHeHU PUKKAaTH MMeeT BUI:



_xz

_°
C+ Ie_xz dx
Ilpumep 5. HaiitTn 0O1mIMiA MHTETpaJI YpaBHEHUS:

(x+y—Ddx+(x—y>+2)dy=0.
A YcTaHOBUM, SIBISIETCS JTM HCXOJTHOE PaBHEHUE YPAaBHEHHUEM B MOJHBIX AudQepeHinanax.
Jns1 aTOTO MMPOBEPHUM, BBINOJHSACTCS U yeaoBue Didnepa (1.87). 3nech
M(x,y)=x+y-1,a N(x,y)=x—y* +2.

oM ON . oM ON .
Berurcnum npousBogHble — U — . —— =1 U — =1, cleoBarenbHO, yCIoBue Ditiepa

oy ox Oy ox
BBIIIOJIHCHO, U HCXOJHOE YPaBHEHHE SBISIETCS ypaBHEHHUEM B MOJNHBIX auddepennunanax. Haiinem
¢ynknuo U(X,y) O M3JI0XKEHHOI BBIIIE CXEMe, a HIMEHHO, IIPEAIIOI0KHM, YTOOB! BHIIOJIHSIOCH

y=x+ .A

PaBEHCTBO ou =M(x,y):
ox

6_u_x+ -1
ox yoh

oTCrOIa
2
X
u(p) = [ (v =D+ p(y) ==+ xy=x+9(3).
Hasee motpebyem oT U(X,y) obecrieueHus: paBSHCTBA G_u =N(x,y):

i{x—zHy—er(ﬂ(y)}N(x,y)=x—y2 +2,

oyl 2

M 0+x—0+@' (V) =x+@'())=x—y>+2, wm ¢@'(y)=—y>+2. CuenosareisHo,
3

0()=[ (" +Ddy=="+2y.

TakuMm oOpa3om, uckomasi GyHKIIMS U COOTBETCTBEHHO OOIMI MHTETpasl UCXOAHOTO

ypaBHEHHsI OyAyT UMETh BUJ:
2 3

u(x,y)=%+xy—x—y?+2y:C.

Iosydum oGLIHit MHTErpaI HCXOIHOTO YPaBHEHHMS, TOTPEOOBAB BHIOTHEHNS PABEHCTBA
ou
5 =N(x,y):

3
u(x,y) = .[ (x —y* + Z)dy +w(x)=xy— y? +2y+w(x), a Tenepb MoTpedyeM, 4TOObI

2
BBITIOJTHSIIOCH Z—u =M(x,y): y+y'(x)=x+y—1. Haiinem y(x) = I(x — l)dx = % —x . Takum
X

o0pa3om, 001U HHTETPa KHCXOIHOTO YPaBHEHHS UIMEET BU/I:
3 2

X
Corp- P oy ™ o
3 2
CrnenoBarenbHO, HE3aBUCHMO OT TOro, kakoe u3 ycioBuil (1.86) OymeT BBINOJIHATHCS B
NEPBYIO OYepeib, OOLIUI HHTETPal HCXOIHOTO YpaBHEHHs Oy/I€T OJTHUM U TEM XKe€.
OO01muii HHTETpall UCXOAHOTO ypaBHEHUS MOXKHO 3amnucath B Buje (1.89):

I(x+y—l)dx+'|.(x0—y2 +2)dy=C.

BbImoaHuM HHTErpUpOBaHUE:



NI

2 3

%+xy—x T4 xoy—y?+2y Ww=C,

X0

2 2 3 3
%+xy—x— %)+x0y—x0 + xoy—y?+2y - xoyo—?+2y0 =C,

T.K. X,,), MOXKHO OpaTh IPOM3BOJIBLHO, TO, 0003HAUUB

X
C,=C+ ?O — Xy + XYy +2Y, — y—3° , OKOHYATEIIbHO MOJIyIUM

2 3

2 3

x Y
C,="—+xy—x—"—+2y. A
1T Y 3 y

5.5. Bonpocsl k 3k3aMeHy

1.

1 cemecTp
Yucnosbie MoCJICAOBATCIIbBHOCTH MW OICpallMd HaJd HUMH, OIPaHUYCHHLBIC U

HCOIpaHUYCHHBIC ITOCIICAOBATCIIbHOCTH.

2.

Beckoneuno Ooipirie W OECKOHEYHO Mallbie IMOoCJICA0BATCIBHOCTH, OCHOBHBIC

CBOIiCTBA OECKOHEYHO MAJIBIX MOCJIEOBAaTEIbHOCTEH.

3.

CXOI[?IIHI/IGCFI IOoCICa0BAaTCIBHOCTHU ! npeaci  mocjeaoBaTCJIbHOCTH, OCHOBHBIC

CBOMCTBA CXOOAIIUXCS MOCIEA0BATCILHOCTEH.

MOHOTOHHBIE ITOCIEA0BATEILHOCTH, YHCIIO €.
Omnpenenenue pyakiuu. CrocoObl 3aaHus PYHKIIHA.
Knaccudukanus seMeHTapHbIX QYHKITUH.

CrnoxHble QYHKIUH.

OCHOBHBIE XapaKTEPUCTUKH (PYHKITHIA

OO6patHble (QYyHKIHH.

. IIpenen pyHkuuu B TOUKe.

. OIHOCTOPOHHUE MpEEbl.

. IIpenen pyHkunn Ha 6ECKOHEYHOCTb.

. beckoHeuHo Manble (QyHKIMM: ONpeAeNeHHMEe U CBOWCTBA. OKBUBAJECHTHBIE

0eCKOHEYHO MaJible (QyHKIUH.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

CaolicTBa nipenenos. J[Ba 3aMeuaTeNbHbIX MIpeaea.

HenpepsiBHOCTS U pa3pbiBbl GyHKIIMU. CBOICTBA HEMTPEPHIBHBIX (YHKIIHMA
Onpenenenue npou3BoHoN. Ee reomerpuueckuil 1 pU3NYECKHd CMBICII.

[TpaBast u neBasi NPOU3BOAHBIE.

[TpaBuna quddepeHunpoBanus.

[TpousBoHBIE OT 371€MEHTApHBIX QyHKIMA. Tabauia npou3BOIHBIX.
Huddepennunan: onpenenaeHue 1 reOMETPUIECKUN CMBICH, TPaBHUJIa BBIYUCICHUS.
[TpousBoaHbie U AU PEepeHInaTbl BEICIIUX MOPSIKOB.

JuddepenunpoBanue GyHKINH, 33JaHHON MapaMeTPUIECKH.

Packpertue Heonpenenennocrei. [Ipasumno Jlonurans.

®opmynsl Tennopa u MakiopeHa.

Pasnoxenue B psin MakiopeHa U aCHMOTOTHKA HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKIUH.
Y4acTKM MOHOTOHHOCTH

Touku »skcTpemyMa (yHKUMNA: HEOOXOIMMOE M JIOCTaTOYHOE YCIOBUS, TOYKHU

JIOKAJIBHOTO U TJI00AJBLHOIO OKCTpEMyMa.

28.
29.
30.
31.
32.

BhImykiiocTs ¥ BOrHYTOCTb Ipaduka QyHKIIMU, TOUYKU Neperuoa.
Acumnrotsl rpaduka GyHKIHU.

OO6mas cxema uccieaoBaHus yHKIIMH

Marpuusl. Tuns! maTpui,.

Onepanuy HaJl MaTpULIAMHU.



33. Omnpenenutenu. Berancnenue onpeaenuteneit 2-ro u 3-ro nopsiaka.

34. MuHopsl 1 anredpandeckue A0noTHeHUICBOMCTBA ONPECTUTEICH.

35. OOparHasi MaTpuIia, CyleCTBOBAaHUE U BEIYUCIICHUE.

36. Cucrema TUHEHWHBIX YpaBHEHUH, €€ PEIICHMS, TUIBl CUCTEM JIMHEWHBIX YpaBHEHUHU.
MarpuyHas 3aluch CUCTEMBI JIMHEHHBIX YPAaBHEHUM.

37. Metox 0OpaTHOW MaTPHIIBI.

38. Teopema Kpamepa, hopmyiel Kpamepa.

39. Panr maTpulibl, 371eMeHTapHbIe peoOpa3oBaHUs MATPUll, paclIMpEHHAs MaTPULA.

40. OOmas Teopus CHCTEM JIMHEHHBIX ypaBHEHUH, Teopema Kponekepa-Kamnemnnu.

41. Meron nocienoBaTeNbHOT0 UCKIIIOUEHUS IepeMeHHbIX ["aycca.

42. Tlousitue BexTopa. Oneparmu Hajl BekTopamu. JInHeitHas 3aBUCHMOCTB BEKTOPOB, Oa3uc.

43. YpaBHEHHUs MPSAMON Ha TIOCKOCTH.

44. Kpusble BTOPOro HOpsAIKa.

2 cemecTp
[TepBooOpazHas 1 HeonpeIeIeHHbIN HHTerpal
OcHOBHBIE CBOICTBA HEOTIPEIETICHHOTO UHTErpaja
Tabnuia OCHOBHBIX UHTErPAJIOB

4. OCHOBHbIE METOABl UHTETPUPOBaHUS  (HEMOCPEICTBEHHOE  HHTEIPUPOBAHUE,
MHTETPUPOBaHKE MOJICTAHOBKOM, MHTErPUPOBAHHE IO YACTSIM)

5. HWuterpupoBanue parrioHaTbHBIX (QYHKIHI

6. HuTerpupoBaHue TPUrOHOMETPUUECKUX (DYHKIIMHA

7. HHrerpupoBaHue UPPALMOHAIBHBIX (QYHKIUI

8. bepymmuecs u He Oepyiinecs HHTErpallbl

9. OmnpeneneHHBIN HHTETPAT KaK MPEAeT HHTETPATbHOW CyMMBI

10. OcHOBHBIE CBOWCTBA ONPEAEICHHOTO UHTETpasa

11. ®opmyna HetoroHna-Jleitbnuia

12. WnTterpan ¢ nepeMeHHbIM BEPXHUM IIPEIETIoM

13. Metoabl BEIYMCIICHUS OMPEIeIEHHOTO HHTErpaia

14. Boluncnenue miIomaay miIoCKoi GpUrypsl

15. Brruncnenue JiIuHbI TyTH KPUBOU

16. Beruucnenue o0bema Tena

17. BeruucneHue miomaay MOBEPXHOCTH BpaICHUS

18. HecobGcTBenHbIe MHTErpaiibl 1 poja: onpeaeaeHue, MOHATHE CXOAUMOCTH.

19. [docraTouHble MPU3HAKH CXOUMOCTH HECOOCTBEHHBIX HHTETPajioB | poa.

20. HecoOcTBeHHBIE HHTETpalIbI 2 pojia: ONpeesieHUe, MOHATHE CXOUMOCTH.

21. Omnpenenenrie GyHKIIMA MHOTHX TIEPEMEHHBIX.

22. Tlpenensl u HEPEPHIBHOCTH (DYHKIMI MHOTHX MEPEMEHHBIX.

23. YacTHbIe MPON3BOAHBIE (DYHKIINI HECKOJIBKUX IEPEMEHHBIX, UX TEOMETPHUUECKUI CMBICIT.

24. uddepenumansl GyHKIUNA MHOTUX ITEPEMEHHBIX.

25. TlpowmsBomHas GyHKIINU MHOTHX ITEPEMEHHBIX IO HATIPABJICHUIO. | paTueHT.

26. JluBepreHIus 1 poTop BEKTOPHOTO IOJIS.

27. YacTHble pon3BOAHbIE U AU (epeHITnaIbl BRICITUX TOPSIKOB.

28. llonartue HesBHON (yHKIMM, ompenenseMoil OJHUM ypaBHEHHEM. Teopema o
CyIIEeCTBOBAaHUU W JTUDPEPEHIUPYEMOCTH HESIBHOW (PYHKIUH, OMpEHeIsieMOrd  OJHUM
YPaBHEHHEM.

29. HesBHBle (QyHKIWHU, oOmpeaesieMble CHUCTEMOH (DYHKIIMOHAIBHBIX YpaBHEHHM.
Teopema o cymectBoBaHMM M AU((HEPEHIUPYEMOCTH HESBHBIX (DYHKIHMM, OmpenensieMbIX
cucTeMOl (YHKIIMOHATBHBIX YPaBHEHUH.

30. ®opmyna Taiinopa 1t GyHKIUNM MHOTHUX ITEPEMEHHBIX.

31. DkctpemyMbl (YHKIIMH MHOTHX TEpEeMEHHBIX . [loHSATHE CTalMOHApHOW TOYKHU
¢ynkunu. HeoOxoaumMble ycmoBHs SKCTpeMyMa.

wn e



32. JlocTaTouHbIE YCIOBHS dKCTpeMyMa (PYHKIMU MHOTHX NIEPEMEHHBIX: YaCTHBIN CiTydait
(GYHKIMY IBYX ITE€PEMEHHbIX.

33. Ilonartue yciaoBHOro HSKCTpeMyMmMa (YHKIMM MHOTHUX TIEPEMEHHBIX. Meron
HEONpeIeJICHHbIX MHOXUTENEH Jlarpanxka.

34. Cnyuaiiabie coObITUSI. OCHOBHEBIC MIOHSATHUS U OMIPEICTICHUS

35. AnreOpa coObITHI

36. Knaccuyeckoe onpezeneHne BEpOATHOCTH COOBITHS

37. CratucTrdecKkoe OonpeaesieHue BEpOSITHOCTH COOBITHS

38. Teopema ciiokeHUs BEpOSATHOCTEH

39. HesaBucumbie coObITUS

40. OmnpeneneHre yCI0BHOW BEPOSITHOCTH

41. Teopema yMHOKEHHS BEPOSITHOCTEH

42. ®opmyisl MONMHOM BepoaTHOCTH U belieca

43. HeszaBucumsie onbiThl. @opmyna beprysium

44. Cnyyvaiinble BenuuuHbl. OCHOBHbIE IOHATHUS U ONIPEIEICHUS

45. PacnpeneneHue AUCKPETHOM cydyaifHOM BETUYMHBI

46. MatemaTu4eckoe OKUIaHUEe AUCKPETHOHN CITy4aliHOM BEITMYMHBI

47. Jlucriepcusi TUCKPETHON CIIy4ailHOM BEIMYMHBI

48. OyHKuMs pacupeesieHus CIIy9aiiHON BEITNIMHBI

49. PacnpeneneHnue HEMPEPHIBHOM CITydyalfHOM BETUYHHBI

50. BeposiTHOCTB MONaiaHus HEMPEPHIBHOM CITy4aifHON BEIMYMHBI B HHTEPBAI

51. Mar. oxuganue u AUCTIEPCHs HETPEPHIBHOW CIy4ailHOW BEJTMYHHBI

52. PaBHOMepHOE pacrpeaenecHue

53. HopmanbHoe pacnpeneneHue

54. Tlpenmer u 3aa4u MaT. CTATHCTUKU. [ €H. COBOKYITHOCTb M BBIOOPKA

55. Crartucrtuyeckast QyHKIMS pacripeieIeHus

56. Hecmemniennsie, 3 peKTUBHBIC U COCTOSITEIIBHBIE OICHKH

57. ToueuHas OlleHKa MaT. 0>)KUJJaHUS CITy4aitHON BEIMUMHBI

58. ToueuHas orleHKa TUCTIEPCHU CITyYAHON BETMYUHBI

59. TOYHOCTH U HA/IEKHOCTh CTATUCTUYECKUX OLIEHOK

60. WuTepBanbHas OlleHKA MAT. OXKHUIAHHSI CITy9aifHOW BEITMIHHBI

61. VMuTepBanbHas OLlEHKA AUCHIEPCUH CTy4aifHOW BEITUYMHbI

3 cemecTp

1. VpaBHeHHs NepBOro MoOpsJKa, pa3pelIeHHbIE OTHOCUTENIBHO MPOU3BOAHON. Buibl
3a/1aHMS PELLICHUS.

2. 3amava Kommm [utst ypaBHEHHsI IEPBOTO TOPSIIIKA.

3. VYpaBHEHUS ¢ pa3IeNAIOMUMUCS IEPEMEHHBIMHI U YPaBHEHUS IPUBOAALIMECS K HUM

4. JluHeliHple ypaBHEHHS IIE€pPBOro TOpPSAAKA. AJTOPUTM pEHIeHUs OJHOPOIHOTO
YpaBHEHUS.

5. HeoaHoponusie nuHEHHbIE ypaBHEHHs mepBoro mnopsaka. Meroxa Jlarpanxka (meton
BapHally IPOU3BOJIBLHON ITOCTOSHHOM).

6. HeomHopoaHbIe TUHEWHBIC ypaBHEHHUS TIepBOTO Topsiaka. Metox bepaymmu

7. YpaBHEHUs NEPBOIrO NOPsJIKA, IPUBOIAIIMECS K JIMHEHHBIM. Y paBHeHMs bepHynu.

8. VYpaBHeHus B MOJHBIX TuddepeHimanax. Y cIoBus, IpU KOTOPBIX YpaBHEHUE TIEPBOTO
Hopsi/IKa SBJISIETCS ypaBHEHUEM B MOJIHBIX U depennuanax. Bua obiero unrerpana.

9. Teomerpmueckoe HCTOJIKOBAaHHWE YpaBHEHHs TIEpBOro mopsaka. [ padmueckoe
pELICHUE YPAaBHEHHUS - METOJ U30KIIUH.

10. dopmynupoBka ycioBus Jlummmia.

11. VYpaBHeHHs IepBOro MOpsiIKA, MIPUBOIALIUECS K JINHEHHBIM.

12. JluneiiHble ypaBHEHUs IE€pPBOrO MOPsAAKA, HE pPa3pelIeHHble OTHOCUTEIBHO
npou3BogHON. YpaBHeHus Jlarpanxka u Kiepo.



13. MuddepeHunansHbie ypaBHEHHUS BBICIIHX MOPSAKOB. (OCHOBHBIC TIOHATHUS H
onpenenenus. [locranoska 3anaun Kommu.

14. JluneiiHble OJHOpPOJAHBIE ypaBHEHHsS N-ro nopsanaka. OcHoBHbIe NOHATHs. CBoiicTBa
peuieHuii. JINHEHHO HEe3aBUCUMBIE U 3aBUCHMBbIE penieHus. DyH1aMmeHTalbHas CUCTeMa PeIIeHUH.

15. JluneiiHble  ONHOpPOJOHBIC  YpaBHEHUS  N-TO  MOpsAAKA C  HOCTOSHHBIMHU
kodpduurentamu. CTpykTypa (QyHAAMEHTAJbHOW CHUCTEMbl B 3aBUCUMOCTH OT KOpHEH
XapaKTEPUCTHUECKOTO YPaBHEHUSI.

16. JluneilHble  ONHOpPOJAHBIE  YpaBHEHUs  N-TO  MOpsAAKAa C  IOCTOSHHBIMU
koddpurmenTamu. [IpaBuira mocTpoeHUs 0OIIETO PEIICHHUS.

17. Anroput™m Hax0XJI€HMs YAaCTHOTO PELICHUs JMHEWHOIO0 HEOJAHOPOIHOIO YPaBHEHUS
N-ro nopsaka merogoM Jlarpanka (MeTo Bapualuy IpOU3BOJIbHON OCTOSIHHOM).

18. Anroput™m Hax0XJIEHMs YAaCTHOTO PELICHUs JIMHEHWHOIO0 HEOJAHOPOIHOIO YpaBHEHUS
N-To MOpsAKa METOIOM HEOPEAeICHHBIX KO PHUIIMEHTOB.

19. JluneiiHble OJHOPOAHBIE YPAaBHEHUS N-IO MOPAJKA, IPUBOAUMBIE K YPaBHEHUSM C
NOCTOSTHHBIMU K03 puumenramu. YpaBHeHue Ditepa.

20. JIuHeliHble OJHOPOJIHBIE YpaBHEHHUS N-TO MOPSJIKA, MPUBOAMMBIE K YPaBHEHUSM C
NOCTOSTHHBIMU K03 punmenramu. Ypapaenue YeOrniiena.

21. HopwmanbHble cucTeMbl OOBIKHOBEHHBIX U (DepeHIInaTbHBIX YPaBHEHHI.

22. JluHaMHYECKHE U aBTOHOMHO TMHAMHYECKHE CUCTEMBI.

23. 3anaua Komm 111 HOpMallbHOW CUCTEMBI.

24. CucteMbl ypaBHEHHI B CAMMETPHUYECKOU (opme.

25. MeTo/ibl HHTETPUPOBAHUS CUCTEM- METOJ HHTETPUPYEMBIX KOMOMHALIMH.

26. Meron cBeIeHUST CUCTEMBl YPaBHCHHU K OJIHOMY YpPaBHCHHIO 0o0Jiee BBICOKOTO
HOpsI/IKA.

27. JluneitHple cucTeMbl qudGepeHInaTbHbIX ypaBHeHHH. OO1Ie CBOMCTBA CHCTEM.

28. Iloctpoenue pyHIaMEHTAIbHON CHCTEMBI pEILIEHHH U OOLIEro perieHus: 0JHOPOHOM
CUCTEMBI C IOCTOSHHBIMU KO3 PHUIIEHTaMHU.

29. JluHelHblE CHUCTEMBl YypaBHEHMH C TIOCTOSHHBIMH Kod(duuueHntamu. Merton
HEOoNpeIeIeHHbIX KOd(PPUIINEHTOB.

30. VYcroituuBocTh penieHus AuddepeHnnanbHOro ypaBHeHHMs.

4 cemecTtp

1. TlonsTue uncnoBoro psaa. CXoauMOCTh YHCIOBOTO psiga. CBONCTBA PSIOB.

2. T'eomerpuueckas mporpeccusi, rapMOHMYECKHH psia, OOOOLIEHHBIM rapMOHUYECKHH
psan. Heobxonnmoe ycinoBue CXOaUMOCTH psijia.

3. JocTtarouHble TNPHU3HAKH CXOAMMOCTH  3HAKOMOCTOSIHHBIX  PSAOB:  MPHU3HAKH
cpaBHEHHs, pu3Hak Jlanambepa, paauKaibHbIA U UHTErpaibHbIi pu3Haku Komn.

4. 3HaxornepeMeHHbIE U 3HAKOUEPETyIOLIHECs PSIIbL.

5. AOcoioTHas U yCIOBHASI CXOJIMMOCTh YUCIIOBBIX PSJIOB.

6. OYHKUIMOHAJBHBIE TOCIEI0BATEILHOCTH.

7. TloroueyHass W paBHOMEpHas CXOAUMOCTb (GYHKIHOHAJIbHBIX pAAoB. llpuzHaku
PaBHOMEPHON CXOAUMOCTH (PYHKIIMOHATBHBIX PsIax.

8. CsoiicTBa CyMMBI paBHOMEPHO CXOJIAIICTOCS Psa.

9. Tlounennoe uHTerpupoBanue u auddepeHupoBane GyHKINOHAIBHBIX PSIIOB.

10. Crenennble psapl. Pammyc W WHTEpBaJl CXOAWMOCTH CTemeHHOro psina. CBoiicTBa
CTETIEHHBIX PAOB.

11. Pasnoxenue pyHkuuil B crenennble psaasl. Psag Teitnopa.

12. Ilepuonuueckue GpyHkuuu. ["apmMonnveckue konedaHus.

13. Tpuronomerpuueckne psasl Oypee.

14. Teopema Jlupuxie.

15. Pasnoxenue B psig Pypbe Y€THBIX U HEUETHBIX (DYHKITHIA.

16. Paznoxenue B psg Pypbe QyHKIMI MTPOU3BOIBHOTO MEPUO/A.



17. Nnrerpan @ypee.



TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHDBI

OCHOBHASA OBPA3OBATEJIBHAS ITPOI'PAMMA
05.03.01 I'eosrorus
HanpasJeHHOCTh (npopuiib) — ['eopusznka
(xo[, HaTpaBIIeHUE, IPOQILIH)

TEXHOJIOI'MYECKASA KAPTA

Mudp mucrummmas! o PYII | b1.5.12

Jucnunnaa | Beicias MmaTeMaTHKa

Kypc |1 [cemectp |1

Kadenpa | OO0UX AMCHHUILINH

Mauasiruaa Cpetiana HukojiaeBHa, KaH/A.TeXH.HAYK,
@®.1.0. npemnoaBaTens, 3BaHUE, TOIDKHOCTH | AOLEHT Kadeapbl HHPOPMATHKH M BLIYHCIUTEILHOM

TEXHUKHN
DOIIL. TPYIOEMKOCTbueser | 504/14 | Kom-Bo cemectpoB | 4 | ®opma kouTpomns | Dx3amen
UTK o6u/rex cew. | 96/32  TTP/CMogurex cew. | 96/32 MBogurex cow. | - | CPC oommen cew. | 168/44

KomMmnerenuun oﬁyqamlueroca, (l)OpMI/IpyeMI)Ie B pe3yJsibTare 0CBOCHUSA TUCHUIIINHBI:

- BJIQJICHUE INPEJCTABICHUAMM O COBPEMEHHOM HAy4yHON KApTMHE MHpa HAa OCHOBE 3HAHUI
OCHOBHBIX IOJIOKeHUH (unocopun, 6a30BbIX 3aKOHOB M METO/I0B ecTecTBeHHBIX HayK (OITK-2).

Kon ¢popmupyemoii KonuuyectBo MaxcumaJjibHOe Cpox
Coaepsxanue 3ajanust .
KOMIeTEeHINHU MEpONpUATHI | KOJIMYeCTBO 0AJJI0B | NpeAoCTABJICHUS

Beoonwtit 6ok

He npegycmorpen | | I

Ocnoenoit 610K

OIlK-2 [Kontponbhas paGota | 6 60 B teuenne cemectpa
Bcero: 60
OIIK-2 [Px3amen | 40 o pacnucanuio
Bcero: 40
HTtoro: 100
Jlononnumenvnuulit 610k
OITK-2 Teor 40 ITo cormacoBaunuio ¢
NpernoaBareieM
Bcero: 40

[IIkaya oleHMBaHMs B paMKax OaJulbHO-peHTHHIOBOM cucteMbl MAT'Y: «2» - 60 GamioB u Menee, «3» - 61-
80 6amos, «4» - 81-90 6amnos, «5» - 91-100 6amios.



TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHDBI

OCHOBHASA OBPA3OBATEJIBHAS ITPOI'PAMMA
05.03.01 I'eosrorus
HanpasJeHHOCTh (npopuiib) — ['eopusznka
(xon, HaTpaBiIeHUE, TPOQILIIB)

TEXHOJIOI'MYECKASA KAPTA

HIudp gucrpmmas: mo PYII | b1.B.12

Jucnunnnna | Beicmasi MaTeMaTuka

Kype | 1 | CEMECTP | 2

Kagenpa | OO0muX THCHHUIIHH

MaJgbirnna Ceetrjiana HukosiaeBHa, KaHI.T€XH.HAYK, TOIeHT

@®.11.0. mpemnoiaBarens, 3BaHNe, JOKHOCTh -
Kadenpsl HHGOPMATHKH U BHIYHCINTEJBHO TEXHUKH

DO1I. TPYIOEMKOCTbyac/3ET | 504/14 | Kon-Bo cemecTpos | 4 | Dopma KOHTpOIIs | JK3aMeH

UTK o6ujre. cow. | 96/32  TTP/CMogurrex. cow. | 96/32  [MBosmmex cow. | - | CPC o6 rex. con. | 168/44

KomMmnerenuun oﬁyqamlueroca, (l)OpMI/IpyeMI)Ie B pe3y/ibTare 0CBOCHUSA TUCHUIIIMHBI:

- BJIQJICHUE INPEJCTABICHUAMHM O COBPEMEHHOM HAy4YHOM KapTMHE MHpa Ha OCHOBE 3HAHUU
OCHOBHBIX IMOJIOKeHUH husiocopun, 6a30BbIX 3aKOHOB M METO/I0B ecTecTBeHHBIX HayK (OITK-2).

Kon ¢popmupyemoii KonuuyectBo MaxcumaJjibHOe Cpox
Coaepsxanue 3ajanust .
KOMIIeTEeHINHU MEpPONpPUATHI | KOJIMYeCTBO 0AJJI0B | NpeAoCTABJICHUS

Beoonwtit 6ok

He npegycmorpen | | I

OcHoenoit 010K

OIIK-2 KonTtposbHas pabora 4 40 B Teuenne cemectpa
Tect 1 20
Bcero: 60
OIIK-2 DK3aMeH I Bonpoc - 20 o pacniucanuio
2 Borpoc - 20
Bcero: 40
HTtoro: 100
Jlononnumenvnolit 610K
OIK-2 Tecr 40 ITo cormacoBaunuio ¢
MIPeIoJaBaTesieM
Bcero: 40

[IIkaya oleHMBaHMs B paMKax OaJulbHO-peHTHHIOBOM cucteMbl MAT'Y: «2» - 60 GamioB u Menee, «3» - 61-
80 Gamios, «4» - 81-90 6amnos, «5» - 91-100 6amios.




TEXHOJIOI'NMYECKAS KAPTA JUCIHUIIJIMHBI
OCHOBHAS OBPA3OBATEJIBHAS ITPOT'PAMMA
05.03.01 I'eosrorus
HanpasJeHHOCTh (npopuiib) — ['eopusznka
(xo[, HaTpaBIIeHUE, IPOQILIH)

TEXHOJIOI'MYECKASA KAPTA

udp qucuummmnet no PYII ‘ b1.5.12

Jlucuunnuza | Belcmas MaTeMaTHKA

Kypc |2 [cemectp |3

Kadenpa | OO0UX AMCHHUILINH

Mansbiruna Ceetriiana HukosnaeBHa, KaH/A.TeXH.HAYK,
aoueHT kadeapbl HHGOPMATHKHU U BbIYMCIMTEIbHOMN
TeXHUKH

@®.1.0. npenoaasares, 3BaHUE, JOJKHOCTb

O0m. pr,[[oeMKOCTanc/:J,ET‘ 504/14 | Kon-Bo cemectpoB | 4 ‘ dopma KOHTPOJIA | IK3aMeH

-HK o011./TeK. cem. | 96/16 |:[[P/CMO6U.I./TCK. ceM. | 96/16 |-]]E06H.l./TeK. CceM. | = |CPC 00mI1./TeK. ceMm. | 168/4

Komnerenuun odyuaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS AUCHUILIMHBI:

- BJIAJICHUE TPEJCTABICHUSIMU O COBPEMEHHOW HAay4YHOH KapTWHE MHUpA Ha OCHOBE 3HAHHM
OCHOBHBIX MOJIOXKEHUI (ritocoduu, 6a30BbIX 3aKOHOB  METOJIOB ecTecTBeHHBIX HayK (OITK-2).

Kon ¢opmupyemoii
KOMIeTEeHINHU

Coaepsxanue 3ajanust

Konuuecrso
MepONpPUATHH

MaxkcumaJjbHoe
KOJMY€eCTBO 0aJ1J10B

Cpok
NpeIoCcTaABICHHS

Beoonvtit 6ok

He npegycmorpen

Ocnoenoit 610K

OIIK-2 Y CTHEIH OnpoC Ha 3 30 B Teuenue cemectpa
IIOHUMAHUC TepMI/IHOB
OIIK-2 Peurenue 3ama4 3 30
Bceero: 60
OIIK-2 DK3aMeH I Bonpoc - 20 ITo pacniucanmio
2 Bormpoc - 20
Bceero: 40
Hroro: 100
Jlononnumenvnuulit 610k
OITK-2 Tecr 40 Ilo cormacoBaHuio ¢
MPerojaBaTesIieM
Bcero: 40

[IIkasa oLeHNBaHMs B paMKax OaJuIbHO-peHTHHIOBOM cucteMbl MAT'Y: «2» - 60 GamioB u Menee, «3» - 61-
80 Gamios, «4» - 81-90 6aios, «5» - 91-100 6asIoB.




TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHDBI

OCHOBHASA OBPA3OBATEJIBHAS ITPOI'PAMMA
05.03.01 I'eosrorus
HanpasJeHHOCTh (npopuiib) — ['eopusznka
(xo[, HaTpaBIIeHUE, IPOQILIH)

TEXHOJIOI'HYECKASA KAPTA

udp qucuummmnet no PYII ‘ b1.5.12

Jlucuunnuza | Belcmas MaTeMaTHKA

Kypc |2 [cemectp |4

Kadenpa | OO0UX AMCHHUILINH

Mansbiruna Ceetriiana HukosnaeBHa, KaH/A.TeXH.HAYK,
@®.1.0. npenoaBaTens, 3BaHUE, JOJDKHOCTh | IOLEHT Kadeapbl HHPOPMATHKH U BHIYHCINTEIHHOM
TeXHUKH

DO0m. pr,[[oeMKOCTanc/:J,ET‘ 504/14 | Kon-Bo cemectpoB | 4 ‘ dopma KOHTpPOIIS ‘ IK3aMEH

-HK o011./TeK. cem. | 96/16 |:[[P/CMO6U.I./TCK. ceM. | 96/16 |-]]E06H.l./TeK. CceM. | = | CPC 0o01m1./TeK. ceMm. | 192/76

Komnerenuun odyuaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS AUCHUILIMHBI:

- BJIAJICHUE TPEJCTABICHUSIMU O COBPEMEHHOW HAay4YHOH KapTWHE MHUpA Ha OCHOBE 3HAHHM
OCHOBHBIX MOJIOKEHUI (ritocoduu, 6a30BbIX 3aKOHOB M METOJIOB ecTecTBeHHBIX Hayk (OITK-2).

Kon ¢opmupyemoii
KOMIeTEeHINHU

KosimuecTBo MaxkcumaJjbHoe Cpok

Coaepsxanue 3ajanust .
MEpPONMPHUSITHI | KOJIMYECTBO (0AJJIOB | NPETOCTABJIEHUS

Beoonvtit 6ok

He npenycmotpen | | | |

Ocnoenoit 610K

OIIK-2 Tect 1 20 B teuenue cemectpa
OIIK-2 Y CTHEIH OnpoC Ha 1 30 B Teuenne cemectpa
MMOHUMAaHNEC TCPMUHOB
OIIK-2 KonTposbHas padbora 1 10
Bcero: 60
OIIK-2 HK3aMeH I Bonpoc - 20 ITo pacniucanmio
2 Bormpoc - 20
Bcero: 40
HTtoro: 100
Jlononnumenvnuulit 610k
OIK-2 Tecr 40 ITo cormacoBanuio ¢
MPerojaBaTesIieM
Bcero: 40

[IIkasa oleHNBaHMs B paMKax OaJuIbHO-peHTHHIOBOM cucteMbl MATY: «2» - 60 GamioB u Menee, «3» - 61-
80 Gamios, «4» - 81-90 6aioB, «5» - 91-100 6asuIoB.




